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LEAD THE FASHION
AND

TRRIVE WITH THE TREND

Summary of China Fibers Fashion Trends
in the Past Decade ——

~ fiber in the international market, and ultimately enhance the development level and long-term

competitiveness of the industry.

In the past ten years, China Fibers Fashion Trends has created a platform for the spread and
promotion of fiber fashion trends: through the organic integration of on-site display at the wide-
view platforms, expert interpretations, theme exhibitions and fashion shows, micro-videos, design
competitions, brand cultivation, upstream and downstream coordination, etc., it has created a
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method for simultaneously releasing, communicating, and promoting

China’s fiber fashion trend across the globe.

In the past decade, by studying the quantitative and qualitative
contributions of the releasing of China’s fiber trend to the chemical fiber
industry, as well as the contribution to brand cultivation and standardization

work, China Fibers Fashion Trends has established the contribution evaluation

system of the publication of the fiber trend and the overall brand influence of
Chinese fibers, which have not only guided the direction of product development

for China’s chemical fiber but also provided a support platform for China to
transform from a major chemical fiber manufacture to a more influential chemical fiber

producing country.

In the past decade, China Fibers Fashion Trends has released more than 200 fiber
products contributed by more than 400 companies. Every release benefits significantly from the
prosperity of China's fiber industry, the continuous improvement of China's fiber technology, and
the united efforts made by China's fiber industry professionals. In the past ten years, we have
been pleased to find the beauty of fiber, explored the developing source of fiber, appreciated the
charm of fiber, and enjoy the security of fiber. In the past ten years, we have seen the innovation
and integration, as well as the principle adherence and creativity of fiber technologies. In the past
ten years, we have witnessed the subversion and reshaping as well as the realizing of dreams
and innovation of the fiber industry. Thanks to the participation in the past decade of everyone
in China‘s chemical fiber industry and each of China’s fiber companies. We have jointly created a

new vision of the fiber industry.

In the past ten years, with products as the embodiment, technologies as the support, trends
as the link, and fashion as the stage, China Fibers Fashion Trends has witnessed the firm steps
and great endeavors of China‘s chemical fiber industry. From a small step to the heyday, China’s
fiber industry uses fiber as a pen to compose the magnificent chapter of the prosperity of the
motherland.

China Fibers Fashion Trends has become a typical achievement of China's industrial system
in practicing the "high-quality development" and "supply-side structural reform" in a highly

market-oriented environment.

Looking back to 2020, China’s fiber industry maintained its
tenacity and reached its prosperous period

Looking back at the extraordinary 2020, after the sudden and fierce outbreak COVID-19
epidemic, the CPC Central Committee took charge of the overall situation, made decisive
decisions, and responded to the extraordinary situation with extraordinary measures. Under the
leadership of the CPC Central Committee, China’s fiber industry showed the will and quality of
"dedicated to serving the country forever”. Staying true to the mission and ignoring the gains or
losses, the industry used its fiber products as armor to not only help 1.4 billion Chinese people
fight the epidemic but also significantly contribute to the world’s anti-epidemic cause, further
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highlighting the indispensability of the fiber industry to people's livelihood.

In 2020, China’s practitioners in the fiber industry People promoted technological progress
and achieved fruitful results. Five projects, including the industrialized complete technology and
equipment for 120-end high-efficiency ultra-fine spandex fiber, the development of complete
technologies for high-quality melt direct-spinning PBT polyester fiber, the key technology of
long-lasting environmentally-friendly flame-retardant polyester fiber and its products, the key
technology and equipment development of polyester composite elastic fiber industrialization, and
the key technology of 100-ton ultra-high-strength carbon fiber engineering, won the first prize of

the 2020 Textile Vision Science and Technology Progress Award.

In 2020, against the background of the epidemic, the chemical fiber industry was caught in
dilemmas such as sluggish domestic demand and blocked exports. However, throughout the year,
China's fiber industry had still made impressive achievements in technological innovation, green
development, intelligent manufacturing, refinery-chemicals integration, digital economy, and
industry-finance integration, keeping in line with the overall development characteristics during
the 13th Five-Year Plan period, while also presenting new development model spawned under
the new situations and business forms. In the finishing year of the 13th Five-Year Plan, it further
consolidated the industry's status in both the global fiber industry and the broad system of
China's textile industry. The softest fiber has shown its toughest character, forging the strongest
protective barrier, and releasing the mightiest power.

Looking forward to 2021, China fibers fashion trends will
implement inclusive and innovative development and create a
prosperous future with the support of Tongkun Group.

The year 2021 marks the centenary of the founding of the Chinese Communist Party,
the beginning of the 14th Five-Year Plan, and the beginning of the new journey of building a

modernized socialist country in all dimensions. In 2021, China’s fiber industry plans to—

Integrate the green transformation into high-quality development: General Secretary Xi
Jinping announced new measures for China’s national independent contributions at the Climate
Ambition Summit. The green transformation of China's chemical fiber industry will promote the
industry's high-quality development and establish a full-process green manufacturing system. It
also aims to grasp the technologies of high-quality diversified bio-based raw material preparation,
high-value recycling of waste textiles, degradable chemical fiber production, and green catalyst
production and its application, and enhance the construction of the green evaluation system for
fiber products and green product certification system. Furthermore, the industry will establish a
recycled diversified multi-gradient comprehensive utilization system for chemical fiber, create the
life cycle source analysis and reduction system of fiber-based microplastics, and develop the co-
processing technology for pollution and carbon emission reduction, which helps to achieve the
goals of peak carbon dioxide emissions and carbon neutrality. The concept of green development
is deeply rooted in people’s hearts and will continue to drive China’s future. Looking forward to

2021, China’s fiber industry will embrace lucid waters and lush mountains.
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Promote high-quality development through flexible manufacturing: Functional and
differentiated fibers required by functional textiles with intelligent, flame-resistant, anti-static,
anti-ultraviolet, antibacterial, phase-change and energy-storage, photochromic and other features
show their respective uniqueness and jointly reveal the beauty of fibers. Flexible manufacturing,
modularization, precision, and quick response are both systematic engineering and technology
integration. Looking back on China's five-thousand-year brilliant civilization, the confidence in
the culture of China at its prime recovers the Chinese fashion and boosts the Chinese products.
Super-simulated fiber bridges tradition and modern technologies. The original-liquid colored
fiber presents fabulous beauty. In 2021, China's fiber industry will promote flexible high-quality
development of the industry.

Empower high-quality development with intelligent manufacturing: Through deepening
the integration of fiber manufacturing technology with the industrial Internet, cloud computing,
big data, Internet of Things and other modern information technologies, the industry aims to
build an intelligent manufacturing system for the entire industry chain. With the pilot projects
such as “Chemical Fiber Industry 5G+ All-factor Integrated Industrial Internet Platform-Phoenix
Platform” by Xinfengming Group, and “Chemical Fiber Industrial Internet Platform” by Tongkun
Group, intelligent manufacturing is launched to lead the construction of distinctive industrial
Internet platforms for the chemical fiber industry. Meanwhile, the substitution of labor force with
machines will increase to continue to improve the level of intelligent manufacturing. Through the
implementation of intelligent manufacturing, enterprises can connect the data on various links
of the entire industry chains and realize the data flow sharing. In 2021, China’s fiber industry will
empower the high-quality development of the industry with innovative courage, pioneering spirit
and energetic mood.

An ancient Chinese poem goes, “There is no end for sailing and the key is to hoist sails
and sail towards the established goal”. Each of the practitioners in China’s fiber industry is jointly
contributing to consolidating the foundation and preparing for a longer but prosperous journey.

With great ambitions at such a flourishing and competitive age, the persistent efforts of China’s

fiber industry are bound to have a bright future.
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AGITATION

After 40 years of vicissitudes, the chemical fiber industry has developed and grown with
difficulties and opportunities in the turbulence. At the time of the first financial crisis, the
practitioners of China‘s chemical fiber industry captured opportunities to promote the rapid
development of polyester melt technology localization; In the second financial crisis, China’s
polyester industrial yarn obtained strong development despite the adversary trend. With the
outbreak of the COVID-19 pandemic, China’s chemical fiber bucks the trend and provides raw
materials to guarantee the fight against the pandemic and protect the Chinese people. China’s
chemical fiber industry is facing an unprecedented complex situation where arduous challenges
are emerging in the industrial transformation and upgrading, as well as the domestic and

international industrial chain markets.

The industrial structure is upgraded in the agitation: In the process of chemical fiber industry
development, China’s chemical fiber industry seized great opportunities such as the international
industrial echelon-transfer, the release of domestic market demand and the development bonus
of China’s accession to the WTO, and entered a "fast track" of development while embracing
the "golden period". With the rising prices of raw materials and labor costs, the downstream
textile industry chain has shifted to Southeast Asia and other countries and regions, while China’s
chemical fiber industry has overcome numerous difficulties to develop the integrated innovation
in intelligence, green development and Internet technologies, achieving the high-quality

internally-driven development of the fiber industry.

The industrial chains are extended in the agitation: with the concentration of chemical fiber
production capacity and the shrinkage of profit margin, the leading chemical fiber enterprises
systematically integrate resources, extend development upstream to refining and chemical and
downstream to terminal customer goods, and horizontally expand the factor supporting capacity
to create the competitive advantage of the whole industrial chain. Small and medium-sized
chemical fiber enterprises carry out the staggered competition that accurately meets terminal
needs, while integrating upstream and downstream customer channels and giving full play to
their flexible advantages in subdivided fields and markets, so as to establish the professional,

unique, superior and new advantages.

The market structure is changed accordingly in the agitation: China’s chemical fiber industry

has become the most comprehensive in the world with the most complete industrial chain. The

adjustment of economic structure, the rise of the new middle class, the change of communication .

characterized by the dominant status of the domestic great cycle and the reciprocal development

of domestic and international exchange cycles.
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NAVIGATION

China‘s chemical fiber enterprises have been contin'uously striving for excellence by

carrying out constant innovation and revolutions. China’s chemical fiber industry adheres to its
main business and combines the target of larger and stronger development with the goal of
sophisticated manufacture; the inclusive and open chemical fiber industry in China introduces,
absorbs and innovates domestic and foreign equipment and auxiliary technologies to challenge
the limits; the constantly innovative chemical fiber indusfry-'.in China keeps pace with the times
and the global development to turn the traditional industmm} one with competitive
advantages. Demonstrating the tenacity of the Chinese nation, China’s chemical fiber industry
is standing and upgrading in the aspects of manufacturing mode, capital integration, product

development, etc., achieving a new round of navigatiﬁg trend.

The focus on variety increasing, quality improllement and brand establishment navigate
the chemical fiber industry into a new development: |Chinals chemical fiber products have wide
varieties. The scale and quality of chemical fiber products such as polyester, nylon, recycled chemical
fiber, bio-based fiber and ultra-high molecular weight polyethylene fiber rank the first in the
world; the independently -innovated alginate fiber and chitosan fiber are pioneers in the world.
Committed to benefiting the nation and its people, China’s chemical fiber industry develops
advanced techniques, performs excellent brand publicity, and achieves diverse applications. The
industry navigates and safeguards the medical staff in fighting against the Covid-19 pandemic;
it bears its obligations in environment protection; finally, it also plays an important role in civil

engineering, national defense and military industry.

The commitment to environment responsibilities navigates the creation of the new low-
carbon life: China’s chemical fiber industry actively builds the green technology innovation
system, the clean production evaluation system and the safe and efficient energy system,
accelerates and promotes advanced energy-saving and emission-reduction technologies and
equipment, and realizes the green transformation of manufacturing methods. China’s recycling
technology level and innovation ability rank among the top in the world, and the clean
production level of polyester has reached the international leading level. By promoting the green
development of the chemical fiber industry and the construction of green ecological civilization,
the industry is actively building Green Fiber brands.

The brave leading role navigates the new competitive advantage: The scale and benefit of
China’s chemical fiber industry have a good growth momentum. Chemical fiber manufacturing
is being transformed to achieve flexibility, intelligence, customization and service, and resource
integration is being transformed to realize cross-domain and network cooperation. Large chemical
fiber enterprises continue to integrate with capital, extend upstream and downstream, and keep
the leading role in the chemical fiber industry and world rankings. In 2020, three chemical fiber-
related enterprises were listed among the world top 500 enterprises, seven chemical fiber-related
enterprises entered the RMB100 billion club, and 16 ihernicallfitger-related enterprises were
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FIBER

Tracing Back to Green Source
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The most essential and environmental development relies on the green source from
nature. With people’s growing attention to the natural environment and ecological
health, chemical fiber manufacturing has turned from consuming resources to
coexisting in harmony with the environment. Nowadays, by implementing renewable
and.recyclable raw materials and adopting advanced fiber processing technology, as
well as ecological and green product concepts, China’s fiber industry feeds back the
environment via fiber design and energy-saving technology and provides thoroughly
consumers with high-quality green products and sustainable environmentally-friendly
solutions, thus building a green industrial chain and creating a new form of the
ecological trend in the industry.
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Recommendation Reasons

Renewable raw materials and advanced clean production technology
are adopted to realize the natural regeneration of fibers as well as their
varieties, solve the problems of raw material supply and environmental
protection, and enjoy the harmonious coexistence between man and
nature. Efforts should be made to create the basis for the localization
of high-gloss pure lactic acid raw materials, realize the gorgeous
transformation of high-quality polylactic acid fibers, develop new varieties
of Iyocell using bamboo as raw materials and expand
the customized application of lyocell in the
field of sanitary materials. A breakthrough
in the fine-denier technology of the bio-
based polyamide 56 fiber will create a
refined impression of high-quality

bio-based nylon.

- BB | B4 =4

. DHERRRRAE | 548 ol

C RBERAR | RIS B4

B EEEEE 56 414 | B8 B4

Specific Variety

- Polylactic Acid Fiber | Brand: BBCA GROUP

- Lyocell Fiber for Sanitary Materials | Brand: ORICELL

- Bamboo Lyocell Fiber | Brand: GRECELL

- Fine-denier Bio-based Polyamide-56 Fiber | Brand: TERRYL
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BT
Polylactic Acid Fiber

HERAR
Processing Technology

BEXR AR, SRERFEYPTENLTED, B
LM KRR EENE ; MTEITRIRELT
HRMFLTESR, BEIYENUFHEEWL
AR, AERERKEERIE, JLEEK
HIERRE, BEFTRORINEAR, £)F
R4 2 T ZHIISR IR 4,

Glucose is produced by hydrolyzing starch
extracted from crops such as corn, cassava, sweet
potato and sorghum with amylase, or converting
cellulose and hemicellulose extracted from straw
in physical and chemical methods

It is then fermented to produce lactic acid, and
lactic acid is concentrated to produce lactide,
which is used to produce polylactic acid through
ring-opening polymerization, and finally polylactic
acid is used to produce polylactic acid fiber
through the melt spinning process.

LB

lactic acid

wERE

glucose

polymerization
fermentation

processing

saccharification

B/ | BT

cereals / straw abandoned

BRI ERLT 4

PLA fiber

photosynthesis
biodegradation

BHBEE SRS

Recycling compost

EFEFTEE
Ecological cycle diagram

FRA
BBCA GROUP

HEFES
BT BENEYRIREHTIER
PEARN YR L, FTRREIM
B, SRIMEK. BETERIFYE
FLER, RAFEE IR ERLTLER
ErdiE.

Recommendation Reasons

The technology creates
degradable bio-based fibers
based on renewable raw
materials, breaks overseas
blockade, and realizes the
production process of corn and
other crops to lactic acid, lactide
and to polylactic acid fibers.
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FERFRTR

Characteristics of Fiber and Product

FERIRE

Fiber original appearance

HENEEE

Fiber longitudinal section

EBE

§G4F : 1.33 ~ 22.22dtex X 51mm
THRT, FEMNEHE,

K& : 83.33 ~ 333.33dtex/72 ~ 144F

AEMEE

PR RIAE

(ERILERRLT4E) (FZ/T 52041-2015)
(ER3LBREE L) (FZ/T 54098-2017)
(AIAERILBRLT 4 | IBEERA)
(T/CTCA 11-2020)

SRS RN R

¥ OB®@
8

 EMERE, FBIFR

EBR. REE. B R

- BEERFNEYES, FIEYIRER
HNE. B UdER

REEM. MRERR

SHEREEE

Fiber cross section

Main Specifications

Staple fiber: 1.33~22.22dtexx51

mmhollow and solid core,Uncolored and colored.
Filaments: 83.33~33.33dtex/72~144F
Uncolored and colored

Standards and Certifications

“Polylactic acid staple fiber”(FZ/T 52041-2015)
“Polylactic acid drawn yarn” (FZ/T 54098-2017)
“Washable polylactic acid fiber/cotton
composite wadding”(T/CTCA 11-2020)

Fiber Performance and Product Features

- bio-based materials,Green and environment-
friendly

- Skin-friendly, warm, breathable, low moisture
regain

- Good biocompatibility, biodegradable

- Bacteriostatic, anti-mite, anti-allergic; intrinsically
flame-resistant, burning without black smoke

FEEm g FUIRERE (cN/dtex) | HIRMEKE (%) BKIRBE (%)
Specification Breaking tenacity in dry state(cN/dtex) | Elongation at break(%) Boiling water shrinkage(%)
1.55dtex 3.5~55 25~40 2~5 ‘
TRPREIEE (%) AR (%) T (%) HE%E
Limiting oxygen index(%) Moisture regain(%) Mite resistance(%) Bacteria restraint
~ 3A %R
25~ 27 0.6 =99 ABA lovel
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Rz FAEAR
Application Technology

g5l AILldnys, RIS EMAEHTTREY
058 FJpeb sk, BT RIFHARSRAES | MAIBTEF KR #HRl. RELELESHH
FRE | BUEAIBITERK, REREMAEIEES 115°C

Spinning: Pure spinning or blend spinning with other fibers is available.

Weaving: The fiber can be spun into yarns for making knitted and woven fabrics; it can also be
used to produce spun-laced, needle punch, hot rolled and other non-woven fabrics

Dyeing and finishing: It is recommended to use disperse low-temperature dyes, and dyeing
temperature and heat setting temperature should be less than or equal to 115°C

SN A

Fiber Application

PRFRAR iBEIAR LMK KEMR =) LAR it H1FRR I EXK
Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
v v v v
TS AR e wF E22v) Gici) ISid EEE yELb BRECE R
Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining
v v
W4 BRI = L AERIAR
qugmﬁ High-end ready-to- 18¥ Professional
own jacket Cap
wear sportswear
v
KEREA EHAS biuEo r L 1HFEH) £ A
Bedding Curtain Carpet Sofa fabric Filler Towel Toys
v v v v

RERE BRER  AEAR ERSGRm DESRD ERHRE  HHE HEAmR PORsTaddr

Automotive interior Battery separator  Sporting goods Filtration products ~ Sanitary textiles Military textiles ~ Special papers ~Cleaning supplies Filtration products

v v v v v
H AR M=EMX  PShEm G ER AR [m== 4548 Pl REptFlE
Fire Supplies Aerospace Outdoor products Building enhancement Masks Gauze mask Cable TAPS Motor case
FTAM
UAV
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Q: BARFAEEAMANMA, (7T HEG?

A: BT RARSELEYESERY, AlcetYiER, TETFIESEE ZHNA
A, MBAMRFARESLARERNIKEE, RANTHRESYNEERR, BE
HONRE, E54ENEIEFMER. b, RARTETTINVATIRMEL R
BHEAMEL ZRIEHIRg. NERk. NEHAR TIEXZRMEIEFELF M.

Q: Do you know the application of polylactic acid fiber in the medical field?

A: Because the polylactic acid fiber has good biocompatibility and can be biodegraded
and absorbed, it has broad application prospects in the medical field. For example, the
polylactic acid surgical suture has strong tensile strength, which can effectively control
the degradation rate of the polymer. As the wound heals, the suture will automatically
slowly degrade and disappear. In addition, the polylactic acid fiber can also be used for
various medical purposes such as making dental materials, ophthalmic implant materials,
medicinal control systems, artificial skin and artificial tissue engineering scaffold materials.

Q: RARFAEXH MRS, (7T REG?
A FRBARTENNANEGT# (B, MERNRIRES), AHNSHML
YERLE, SRR SR ARRNAIREL TS, BFRARE BAEm. FER ER
Rl EE. B, TR M e

Q: Do you know the application of polylactic acid fiber in the field of non-woven fabrics?
A: The single-component fiber or bicomponent composite fiber (polylactic acid composite
material with high or low melting point) are used to perform pure spinning or blend
spinning with other fibers to makespun-laced, needle punch, hot air and hot rolled non-
woven fabrics for diapers, sanitary napkins, nursing pads, medical dressings, facial masks,
wet wipes, dry wipes and filter materials.
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D ERRERTH Tt

ORICELL

Lyocell Fiber for Sanitary | s
Materials REFK. BEET. BBTZ

FIENLEEEYRELTHE, K
T AR R R

ﬁ;l]%j:i;k Recommendation Reasons

Processu]g Technology 100% bio-based fibers prepared

with green raw materials, green
solvents, and green processes
have realized the application
expansion in the field of sanitary
materials.

BB EFERBRT NMMO/ AGBFIERS, &
FBEMFERAR EFBUDEH LG ERE
IRETHE, EYIERERNKEME.

Dissolve regenerated cellulose pulp in the solvent
of NMMO/water to make a regenerated cellulose

solution,then lyocell fibers are produced through
the dry-jet wet-spinning process, and the fibers
are chopped to specific length.

- ’ : /_‘
s ( ) _
wood pulp =

.

NMMO \ t R
' . dissolution

g

filtration

e

spinning

18
packing
TARARGE
solvent concentration

Kk

washing

NMMO [El4%
NMMO recycling

miETEE
Flow Chart of Preparation
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Characteristics of Fiber and Product

FERIRE SHEIREEE
Fiber original appearance Fiber cross section
FEME Main Specifications

584 1 1.0 ~ 6.0dtex X 12 ~ 20mm Staple fiber: 1.0~6.0dtexx12~20mm

TR RIAE Standards and Certifications

CrF/RAELTE) (FZ/T52019-2018) “Lyocell staple fibers” (FZ/T 52019-2018)

1B Oeko-Tex TNIE. REBLFLEINE Passed Oeko-Tex certification and green fiber
certification

ﬁ*ﬁ‘lﬁﬁ%‘iﬂ%‘]uuﬁm
< EVRIIEAR, REIFMR
« DFEEEME, F.OERES. TREEE,

EMTEESE
@ ‘ @  EHIRIRTES, BB RIFIE IR
- RUIFRBER. ARME. FL6, Mkt

Fiber Performance and Product Features

- Biodegradable, green and environment-friendly

- Excellent mechanical property, high strength in dry and wet conditions, small difference
between strength in dry and wet condition, strong post-processing adaptability

- Non-woven products are moisture-absorbing and breathable, with good flushability

- The fabric feels soft, has good dyeability, and is easy to color and washable

o FHIRIRE (cN/dtex) | RETRERE (cN/dtex) | 1 EAEE (cN/

g"‘n_l?ﬂlf& Breaking teri(ity in dry state Breaking ten?(\ty in wet state F5 [?':ﬁ | ﬁi‘t"i/ )(0/0) dtex/S%) ﬁhf‘g (O(/g/))

pecification (cN/dtex) (cN/dtex) ry elongation(% Wet modulus(cN/drex/5%) iteness(%
1.0dtexxX12mm > 3.80 =>3.50 = 14.00 > 1.05 =75 ‘

TT—
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BRI REAR
Application Technology

RIPERHI G | EDEARLEE 1.0 ~ 3.0dtex fE)ET4E

ERYE : TEREEE 1.0 ~ 3.0dtex J2)EF4E, 30% FENAF 4 S RERIES 4. BR
HRE

HFEMHE | FNER 30 ~ 50% LU BRIV EIET 4 S EAh AT 4R LA

MRAEM : 71 3.0 ~ 6.0dtex F2HIET 4

Flushable products: Chopped fibers with a linear density of 1.0 to 3.0dtex can be used.

Medical dressings: Chopped fibers with a linear density of 1.0 to 3.0dtex can be used, 30%
chopped fibers are mixed with chitosan fibers and seaweed fibers.

Filling materials: 30-50% chopped fibers can be used to blend with other fibers.

Soft furniture substrates: Chopped fiber with a linear density of 3.0 to 6.0dtex can be used.

N A

Fiber Application

PRFRAR iEEDAR REWIPR RIER =) LAR it HFAR T EXK
Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
v v v
TS AT e wF =27 Eici) piSid LEE yE4b BREER
Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining
v v
o EIRATR = B AERNAR
DQQQZHE High-end ready-to- 18¥ Professional
own jacket Cap
wear sportswear
v
KEER AH Stk R H7E £mM A
Bedding Curtain Carpet Sofa fabric Filler Towel Toys
v v v

RERIE BRER  AEAR ERSGAm DESRR ERSRE  HHE AR bORsTaddr

Automotive interior Battery separator  Sporting goods Filtration products ~ Sanitary textiles Military textiles ~ Special papers ~Cleaning supplies Filtration products

v v v v
HP AR MEMX PSR IR R [m]= 448 A Rtk
Fire Supplies Aerospace Outdoor products Building enhancement Masks Gauze mask Cable TAPS Motor case
v
FTAM
UAV
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Q: AR R T ABRBWLEMRR?
A RRESI@, BRRX, BRIEFUERA
AOREREY Bl an, E 2N B AR AN A ARE
m. 24y L BEREMRZEEMEF. 4B
S —EMERZEMERE, N7 HER B
e, SAHERRTER ; 2R, AEEANES
LR, FWHIRISRET. XBIMEA
RERABEFR AL Fm, FHERE
RIFRVIALRE, ARERFAFNIUEDRE, BE
NMIBIIE. EEHREN,

Q: What are the requirements for fibers in terms
of flushable products? What are the advantages?
A: Flushable products, just as the name implies, refer to products that can be directly
flushed with water. Main applications of such products include adult toilet paper
wipes, infant sanitary wipes and female wipes. If the fiber is longer than a certain
length, it will cause blockage. In order to be flushable, the length of the fiber should
be short; secondly, the fiber should be biodegradable in the natural environment
without causing pressure on the environment. Flushable non-woven products
produced with lyocell fiber special for sanitary materials, whose fiber has good tensile
strength and can be quickly decomposes when washed and discarded, can bring
convenience to people’s work and life.
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GRECELL

MRFRTHE B
RTINS, BI85

SEREHH, FENFIEREMS,

Bamboo LVOCB" Fiber HETEREHR, WA

L35

Recommendation Reasons

HRIERA .
- Natural bamboo pulp is used
Processing Technology as the raw material to prepare

bamboo lyocell fiber. The fiber

KRR AREL, LLNMMO AL L4857, 8 has excellent mechanical
IR AL L4 I TR AT L property with green and

environment-friendly production
process, which is harmless to
the environment and the human

Natural bamboo pulp as the raw material and
NMMO as the spinning solvent are used to
prepare cellulose fibers through the dry-jet wet-

body.

spinning process.

>

¥ (EAE (U3

bamboo Bamboo pulp bamboo fiber

ST R ) RS £ \

Characteristics of Fiber and Product

TEE -

54T : 1.3dtexX38mm |
FERRE

Main Specifications Fiber original appearance

Staple fiber: 1.3dtexx38mm

2o FHIRERE (cN/dtex) | BUTRERE (CN/dtex) | smuczymic 2z nsz e
g‘aa_ﬂ!_ﬁ% Breaking teri(ity in dry state Breaking ten?(ity in wet state /ﬂ\fﬁ%{ﬁ‘kx D(O/O) @ﬁﬂﬁ (%2 }m$ (%)0
pecification (cN/dtex) (cN/dtex) Wet elongation (%) Moisture regain(%) bacteriostasis rate(%)
WA
Baﬂ;%ﬁ\ﬁy/;;e\\ > 40 > 35 14-19 11-15 > 99
3 S Vard
S > 36 >30 1418 913 > 70
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TRERINIE

CGRZTE/RILT4E) (FZ/T 52019-2018)
518 Oeko-tex standard 100. DIN CERTCO
ESINT

FeEMREESHRER

Ol %«
8¢ @

cEMR. EFIEREBIMR
TORBES, WEBS, FMETE
« RAIME

THEESEWMEMEZERRN, BERAR
SR IR RE

IR RERY, FEIMIER TS
fER K

« BYIRLEAAES ALY, B X
W OBR. RANMEEMNSESLLT

R AR

Standards and Certifications

“Lyocell staple fibers” (FZ/T 52019-2018)
Obtained Oeko-tex standard 100, DIN CERTCO
and other certifications

Fiber Performance and Product Features

- Biomass, green and environment-friendly
production process

- High dry strength and wet strength, moisture
absorbing and breathable, friendly and
comfortable

- Naturally antibacterial

- The fiber contains traces of sodium copper
chlorophyllin, which has natural UV absorption
capacity

- With good anti-fibrillation, the fabric is not
easy to be fuzzing and pilling under external
force

- The fabric has good tensile and compression
resistance, and is fluffy, soft, smooth, offering
products elegant flow and good dynamic
drapability

Application Technology

g5eh L BILINIRR. R B, RALSFALERSER

Spinning: The fiber can be blended with cotton, linen, fur, polyester and other fibers.
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Fiber Application «F
[ =i
2z
Zo LR

=3
A o 8o Pl
PRFAR iBEIAR REWIIPR RIER =) LAR i3 HHFAR I EXK SE
Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater on
=
v 3
TEE AR e wF 227 Eici) KR LEE ity BRECE R
Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining
v v
4 IR = EAERNAR
DEZ‘I ?Za}ifet High-end ready-to- m?f Professional
Wil wear P sportswear

RERIE BiER  AEAR ERGRM IESHRR EBRHAR  HHE HEAm s

Automotive interior Battery separator  Sporting goods Filtration products ~ Sanitary textiles Military textiles  Special papers ~Cleaning supplies Filtration products

v
JEM A& B IPS PSR R R As P B BENHFEIE
Fire Supplies Aerospace Outdoor products Building enhancement Masks Gauze mask Cable TAPS Motor case
v
FTAM
UAV

Q: MRFBRENBEFERFENIZRHNZMA?

A:FREN, MTBEAHRTHEEXRAERNMKETS, MITRERILERXA
NMMO I8 fE, Biflxe, RAREREBTAERNRARNE, £7-I3iErEBE
EVREEFDHR, KT BEAERTENBEES.

Q: What is the difference in process between bamboo lyocell and bamboo viscose fiber?

A: As the name suggests, bamboo viscose fiber uses traditional viscose process, while
bamboo lyocell fiber is physically dissolved with NMMO solvent, the natural characteristics
of cellulose are retained to the greatest extent, and no harmful substances and waste
are discharged during the production process, thereby realizing the clean production of
regenerated cellulose fibers.

Q : TRFBRALNNBRETES TARERRTH?
A BRIMEERRNE MR E SR fEmit. BREFEIIEA, MRERILERN
NI TFIR.

Q: Is the price of bamboo lyocell fiber higher than that of wood pulp lyocell fiber?

A: Currently, bamboo lyocell is positioned as a higher-end fiber. But with the increase in
production capacity, the price of bamboo lyocell fiber will also stabilize.

33



o
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WEFIEH

KBREEMELZRNRE
BEIRFNTm EBRH
NENR, FRERHENEM,
EARE AR R GRBIE, LT
MEW, mRREMSE &AT
EYERERAT EIRBEER,

Recommendation Reasons

The key monomer, bio-based
pentane diamine is a product
with independent intellectual
property rights in China. Its main
raw material is biomass, which
is not affected by oil supply and
can alleviate China’s energy
shortage. The fine-denier fiber
with stable quality has enhanced
the delicate impression of bio-

4B EV)EERMHAE 56 (T4

Fine-denier Bio-based
Polyamide-56 Fiber

HERA

Processing Technology

BEXREHEEKBFNRAEERE SEYERAR
BRIRBENZRR, ThRaxMHEsmhit

MEERER, ZEReLfEHAB EYERM
fz 56 £F4E

First, the glucose produced by the hydrolysis
of corn with amylase is converted into refined

based polyamide fibers. o N
pentamethylene diamine using biotechnology.
Next, high-quality bio-based polyamide is prepared
by controlling the polymerization conditions.
Then, fine-denier bio-based polyamide 56 fibers
are prepared through a melt spinning process.
- BARERIE. KE.
TEMIES + NEILES EFHIE
Amylase + Medium preparation, DE. KB
Glucoamylase sterilization, strain Sep?ration and
EXRiEH > BAENER preparation BRCRRNERR refinement T p Ay
comn Glucose solution Fermentation Pure
IKFR1ER REE broth containing 124 Pentylenediamine
Hydrolysis Ferment pentylenediamine Purification
L
pieed BRI
25N Rae. BE >
salt Concemratiol:nl, Polyamide chips
o, RTER RERREAR PD'Vmefiza“Og EYEERARIBE
Adipic acid, pentane Polyamide salt Bio-based —
diamine solution polyamide melt _
L=l e e
— Polyamide staple fiber
£y
Spinning
HERIEE
Flow Chart of Preparation
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Characteristics of Fiber and Product

FEME
K% : 44dtex/51F

2F
g
7

FERIRE

Fiber original appearance

324N0S NIFHD
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FRERIAE

(R T ittnE) (GB/T 50639-2019)
183d 1SO 9001, 1SO 14001 SAIE

4 W E R B 56 K15 KR E3 DIN-Geprift
INIE

SHEEEE

Fiber cross section

FpMESHRER

v @
O~ gos

MEZE, LBEERER BFES,
TZEE

< THEE. EREB. RYFREN
« REFERA. HIE. OERET

Main Specifications
Filaments: 44dtex/51F

Standards and Certifications

“Nylon Factory Design Standard” (GB/T
50639-2019)

Certified by ISO 9001 and ISO 14001
Bio-based polyamide 56 fiber has obtained
EU DIN-Gepruft certification

Fiber Performance and Product Features

- Easily dyed at low temperature, fast dyeing speed, high color fastness, not easy to fade
- Wear-resistant, anti-static, soft-feel fabric

- Intrinsically flame retardant, antibacterial, moisture wicking

R AR

Application Technology

ER
Pin)

p- 3
E2e G

TR

B 80 ~ 130°C
T BEHINIERE 150 ~ 300m/min

Setting: The setting temperature should be 80~130°C .

Weaving: The post-spinning processing speed should be 150~300m/min.

RIS MRERE (cN/dtex) | BRRMEBKE (%) | HEKGEE (%) | SHEBEE (%) KGR (%)
Specification Breaking strength(cN/dtex) Elongation at break(%) Crimp shrinkage rate(%) Crimp stability(%) Boiling water shrinkage rate(%)
44dtex/51F 4.2 30.79 36.59 48.46 6.5
IAIEE (cN/dtex) [E#E (%) RPREIEE (%) HEE (%) ‘
Initial modulus(cN/dtex) Moisture regain(%) Limit oxygen index(%) Antibacterial rate(%)
35 5.0 > 26 99.5 |
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Fiber Application

PRIRAR
Leisure wear
v
TES MWK

Lingerie

v
PR

Down jacket

v

KRLER
Bedding

BEHAR
sportswear
v
h

Scarf

S 1%3

High-end ready-to-

wear

v

ELE
Curtain

Z2MiFiR

Safety protection suit

"F

Sock

=
Cap

K

Carpet
v

KEMR 22)LAR [iE3 HFRR I EXR
Home wear Baby clothes Suit Jeans Overalls Sweater
v v
=) i) KR & yELD BREEH
Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining
v
ElizEnAR
Professional
sportswear
ozl HFEY) EmM A
Sofa fabric Filler Towel Toys
v

Q8A

Q: AEEMERERE 56 LFEMRTERARE 6 474, Rtk 66 FEM=HT4

fhem?

A EEAMRENNEESFHIANBERT, ABEYERE 56 fF4RE M RAMEMN
M CRHETH. JEE. MERR. HEFHR. EXREEEVEN_REHE
BEMRFN~m, TEFERRAEYR, FREmENEMm,

Q: What are the advantages of fine-denier bio-based polyamide 56 fiber compared with

traditional polyamide 6 fiber and polyamide 66 fiber?

A: When the basic properties such as wear-resistance are roughly the same, the fine-

denier bio-based polyamide 56 fiber has excellent flame retardance and moisture wicking

ability, and it is antistatic, easy to dye at low temperature, and antibacterial. Its key

monomer bio-based pentane diamine is a product with independent intellectual property

rights in in China and its main raw material is biomass which is not affected by oil supply.
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WHFIEH
MEBSERG. EIBREER. BELREM, YIEE F
ERALEE, WHBERRERNE. BHFBNRAKE
£ o SR R E %FE\ BRI ENE, BrLIEES.
BEEEe, BINAgEsENERRE, SIMeREIRER
R F LT IR O EE,

Recommendation Reasons

Recycled chemical fiber uses waste textiles, waste polyester bottles and
waste yarns as raw materials, and the physical and chemical methods
are fully applied to help renewable resources regain a new life. While
the recycled chemical fiber has stable quality, which is comparable to
that of virgin fiber, it can also achieve high breathability and ultra-high
elasticity, thereby facilitating the high-value development of fibers, and
innovatively interpreting the unlimited possibilities of recycled chemical
fibers.

Hiﬂl:l TVIINFHI 031vHINTI3Y

=i

- RIBERMENETARESE | Ri2 R
- BMRIABHAREELSE | Mm% Green Circle
- TEIREFIFARHAR 6 414 | MhE © e

Specific Variety

- High Permeability Regenerated PET Fiber | Brand: GOODEN COCK
- Elasticity Regenerated PET Fiber | Brand: Green Circle

- Regenerated Polyamide-6 Fiber | Brand: Sinofiber

37
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HE
GOODEN COCK

Hers IR =ESHETBT AR 4

HERBELERER, FET7E
e msmaes 1 High Permeability
Regenerated PET Fiber

Recommendation Reasons

The fiber conforms to the concept
of green development, enriches
the differentiated varieties of

recycled fibers, and expands the *'Jﬁ;i*
application field and market Processing Technology
space.

DIBEREY A ARE, 23TFR. SR, X
B “+FR” maR BdBERSLTIZESE

SR,

Regenerated polyester chips, used as raw
materials, are first dried and pre-crystallized and
then wound into shape through the melt spinning
process and application of a “cross-shaped”
spinneret to produce the fiber.

EIRZHEH —— BERER — BFBIARESE — Y Tdr
Waste plastic bottles regenerated polyester recycled polyester fibers end products
chips
)= gt S|

Flow Chart of Preparation
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Characteristics of Fiber and Product

FEMS

K& : 180dtex/144F (POY) FEERE
Fiber original appearance

FRERIAE

CHLLIMENmL) (FZ/T 54003-2012)
@it GRS AREIAE

Main Specifications
Filaments:180dtex/144F(PQOY)

g EmEE

Fiber cross section

Standards and Certifications
“Polyester pre-oriented yarn”(FZ/T54003-2012)
Passed GRS standard certification

FptESHRER

AQIw

Fiber Performance and Product Features

 FEWR. RIUERLRE
s TFEEE. FERNRE. EN
RBEZF. REHET. BT

- Green and environment-friendly, quality close to virgin fiber
- Cross-shaped cross-section, fiber internally stable and fluffy
- Low denier porous, moisture wicking, good breathability

= ER A BTZEEEE (cN/dtex) | BRI (%)
Specification Breakingtenacity( cN/dtex ) Elongation at break(%)
180dtex/144F >2.50 135+5.0
FFF9ENVE (%) EHE (%) AR
CV value of yarn unevenness (%) Oilcontent(%) Heat response rate
< 1.50 0.4%0.05 60+5

R REAR
Application Technology

DNEE : B&E POY MKMEK 10% 24, EIEM DTY WAL,
IR NS S T,

Texturing: Regenerated POY stretches about 10% longer. To
increase the stretching ratio of DTY, the texturing speed should be

appropriately reduced.
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£FHER

Fiber Application

PREEML54A Clothing textiles

RRAR BEhfk R2MIFR EN 22) LAk it 1R Ik EX
Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
v
TESHK Erh HF =2) Eici2) i LI ity ARE=EH
Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining
v
N P

Professional
sportswear

High-end ready-to-

Down jacket
wear

Cap

0&A

Q: BESHRFBHAREAEMENEY, SHBE~RELERANRE?

A: EARERY. MTHBERETR, AKX TREENHR, REFKIATRR
BHA, HaBRESFNLREE. 8E BB BRESHESETRARET AR
b, BEAEEEIRITRATES, EBREERERIEFNFERL, HLHR
mEBRTEFZMiE. KERS.

Q: What is the significance of the research and development on recycled polyester fiber
with high breathability compared with other regenerated products?

A: The regenerated polyester chips recycled and processed from waste polyester plastics
have greatly reduced the discharge of solid waste, and at the same time have realized
the reuse of resources, which is in line with the development trend of circular economy.
Compared with traditional polyester fibers, recycled polyester fiber with high breathability
has improved breathability through designing fiber cross-sections, which enables
consumers to get a better wearing experience. The fiber products are mainly used for
producing sportswear, loungewear, etc.
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Elasticity Regenerated
PET F|ber Green Circle

Green Circle
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WRIBTRENTZ84, MTFEMLRIEESERE. .
Recommendation Reasons

Recycled polyester fiber uses waste textiles as raw Going green and environmental
materials, and is prepared by adopting advanced protection is conducive to
chemical recycling and regeneration technology realizing the fiber-fiber closed
through the melt spinning process, and then by loop cycle. The chemical recycling
adjusting the process parameters of the post- and regeneration technology
treatment process, the recycled polyester fiber is creates more possibilities and
endowed with excellent elasticity. realizes differentiated and high-
value development of recycled
polyester fibers.
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FERBIRTR

Characteristics of Fiber and Product

EBAE
K4 : 82.5dtex/72F (DTY)

% &
*B_?)E&iAﬁE Fiber in—zréigr;ﬁ;‘\ﬁ:arance
(BastsEme) (FZ/T54048-2012)
@it Oeko-Tex TAIE

Main Specifications
Filaments: 82.5dtex/72F (DTY)

Standards and Certifications
“Recycled polyester drawn yarn” (FZ/T 54048-2012)
Passed Oeko-Tex certification

FeEtESHRER

AR 2O

FEEMBE, KURRBAA
St SHEREXS
FERmPURE, BOLRELH

Fiber Performance and Product Features

- Chemical recycling and regeneration method to
realize the reuse of resources

- High elasticity, high crimp shrinkage rate

- Product quality is stable and close to virgin fiber

FEE g

Specification

HRERE (cN/dtex)

Breaking tenacity(cN/dtex)

BRI (%)

Elongation at break(%)

EHlE (%)
0Oil content(%)

WILERE (t/m)

Degree of intertwining(t/m)

82.5dtex/72F

3.66

6.16

2.47

180.78

MBEE (%)

Intertwining fastness(%)

ERREE (%)

Crimp shrinkage(%)

EHREE (%)

Crimp stability(%)

BKREE (%)

Boiling water shrinkage(%)

REER (R
Dyeing grade(Grade)

85.37

28.18

79.63

2.69

4.5

Rz AR
Application Technology

SIREMEREELT 4

Refer to conventional polyester fibers(for
parameters in the table)
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Fiber Application

RIRAR EEHAR T2 KER 22 LAR (g3 HFAR T3 EXR

Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
v v

MEE R h ®wF 2] Eicg2) KR [SEsS ey BREER

Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining

W44 SRR = EAIEEhAR

g:‘lgm& High-end ready-to- ¥ Professional
Down jacket Cap

wear SPOHSWEBY

Q: W FEEFBFARANRRRTA?

A EFEEFBIARA, UEASRRARY, BItENLFEDFBERNERRE
FEL BFHIEHNEAS@mR. £, FDKABHNRELS %, HRARF A2k
BAEWRDSMANEHE T HITRETROTHEREE, MAMEIAMARBESNR R
BEeHEER. BLLERUERARMNESTZ, RTZREKR CO, HINEN
52%, BETREFERR 39%.

Q: What are the characteristics of the chemical recycling and regeneration technology?

A: The chemical recycling and regeneration technology uses waste textiles as raw
materials, which are reduced into polyester raw materials through thorough chemical
decomposition, and then these polyester raw materials are reproduced into new
polyester fibers with high-quality, multifunction, and permanent recyclability. Its biggest
characteristic is the continuous recycling of polyester products under the premise of
ensuring high quality, so as to achieve a completely closed cycle from textiles to textiles.
Compared with the traditional production process using petroleum as the raw material,
this process can reduce CO, emission by 52% and energy consumption by 39%.
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1B B FI FASRERRR 6 £T4

st Regenerated Polyamide-6

Sinofiber ,
Fiber

WEFIER

TENE RHLEmERF
YElRH B (L N BB B AR 6 446,
S mmRERE,.

Recommendation Reasons %'J%?i*

Through turning waste into Processing Technology

treasure, textile waste is recycled

and converted into polyamide PUREESRPRENEL, ERR, DR
6 fiber, whose fiber quality is |y, smuwpmamEERR, SRE. BR. TR
comparable to virgin fiber. AL L FARGRIBEYN, SEMSLHE.

The waste yarns, scrap pieces, and leftover
materials generated in the spinning or weaving

process are broken, melted, filtered, cooled,
pelletized, and dried to obtain regenerated chips
through physical regeneration technology, which
are used to prepare recycled polyamide 6 fiber
through the melt spinning process.

ELe, EIR

| Waste silk, waste block |

ISy

Feeding station

T nfk

Leftovers

el
Melting

L4t
Spinning

Eati

Weaving

MRS AR
Environmentally
friendly textiles

)= gt |

Flow Chart of Preparation
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FERBIRITR

Characteristics of Fiber and Product

At
TS oz
554F 1 1.33dtexxX38mm . 1.67dtexX38mm. BA43
 AumE 2%
3.33dtex X 38 ~ 88mm Fiber original appearance Cw
2%
Main Specifications m;
PR R IAE Staple fiber: 1.33dtexx38mm,1.67dtexx38
(EReLiaeteE) (FZ/T 52002-2012) mm,3.33dtexx38~88mmY
1853 GRS tEIAIE

Standards and Certifications
“Nylon staple fiber” (FZ/T 52002-2012)
Passed GRS Standard Certification

SRS HmTR

WPIEEBE, BEIMRES
RES. MELEF

Fiber Performance and Product Features

- Physical regeneration method to reduce
the pressure on environment

- High strength, good wear resistance

cmRENS

- High product stability

FEER G
Specification

WrEaRE (cN/dtex)

Breaking tenacity(cN/dtex)

BT8R CVE (%)

CV value of breaking strength(%)

1.33dtexX38mm

6.01

15.2

LIESES =)

BTRRE CV (%)

LR (Qe.cm)

Elongation at break(%) CV value of elongation at break(%) Volume resistivity(Qecm)

51.81 193 10°

FZAEAR
Application Technology

gLk | SEAIELT YRR, FIRIER P B RER.
HiE : BLAINRLRSL BRI, FEEYAMENTHRNBHE

b, HRUTEILZ,
ReB L AR EMA LR 6% ~ 12%, FR DI REMIZRETFLZ,
RN E R BN R R RE B R,

Spinning: The fiber can be blended with other staple fibers and can be
customized according to customer requirements.

Weaving: blended yarns with a high proportion of nylon will be elastic, so
it is necessary to consider strength changes brought about by the cohesive
force of yarns, and adopt specific process.

Dyeing and finishing: The fiber shrinkage rate is 6%-12% higher than that
of other fibers. At the same time, there are many types of dyes applicable.

When dyeing blended yarns or fabrics, it is necessary to avoid staining.
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Fiber Application

PRIRAR BEDAR REMFR RER ) LAR i 4FAR I% E1X
Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
v v v v
=1k Elrh wF i1 Eicg2) KR [EE yELD BREER
Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining
T4 BRI = FAEEpAR
D:Hé'ﬂ?ﬁﬁ High-end ready-to- 18¥ Professional
own jacket Cap
wear sportswear
KEEA Bl L R HEY) E£m A
Bedding Curtain Carpet Sofa fabric Filler Towel Toys
v v

RERIR PR FERMm EASRm DPESRS ERSHRM  RIE BEAR R Tadr

Automotive interior  Battery separator  Sporting goods Filtration products ~ Sanitary textiles Military textiles  Special papers ~ Cleaning supplies Filtration products

v
JHM RS IESIPS PSR IR [EE) [E-S 248 R IR
Fire Supplies Aerospace Outdoor products  Building enhancement Masks Gauze mask Cable TAPS Motor case
TAM
UAV

Q8A
Q: EIFBFI AR 6 FENTHIARRER?
A EBEENTIREMA AN WHRIXEUSEFESHEE, F5EF
B AR 6 SRS & LNNBRRADMES, RKTIHRER. Bz
WEABHBAEHITESWRSERUAL, LT RERE. ROFIARIES
BNAE. BRIFREEEINE.

Q: What is the market demand for recycled polyamide 6 fiber?

A: Consumers has increased their awareness of functional fibers, being concerned about
environmental protection and changing their consumption concepts, which have led to
an increasing demand for recycled polyamide 6 fibers in blended yarns and a promising
market prospects in the future. In the future, the composite function and differentiated
development of recycled fibers will be carried out, so that the products will be largely
applied in the fields of clothing and home textiles. Currently, the recycled fiber products
are mainly exported.
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RREE
%?ﬁ%

WFIER

KALHNFERECRA, MFAEBEREN, ITSLT4H
REWR" , AFHETEHUNNEME, BERRE
DBEIBRE, RRERTHH D EEENRIFT, BFT
RV ERRBESNE, SIS T BENREF N

Recommendation Reasons

The advanced dope dyeing technology is adopted to give fiber rich
colors, create “natural beauty” of fiber, outline the ever-changing
fashion, and interpret a vibrant and creative style. The dope-dyed fiber
reduces subsequent processes of printing and dyeing and adheres
to the green ecological value of the textile industry chain, thereby
improving economic benefits.

d14id4 1vJIIN3HI a3Ad-1d0d

HFmP

- RRECHABBERRES S | @2 R

- RREGEFBFATERELS 4 | @i 3l

- RRECSMEEFINE BRELHE | @2 155
- FREGHAERFGIHE | k% THL

Specific Variety

- Fine-Denier and Ultra Black Dope-Dyed PET Fiber | Brand: GOODEN COCK
- Dope-Dyed Regenerated Air Interlaced PET Fiber | Brand: Baichuan

- Dope-Dyed High UV-Resistant PET Fiber for Outdoors | Brand: Hengyun

- Dope Dyed Fine-denier PP Fiber | Brand: Moderns
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HE
GOODEN COCK

HEFER
KesmREHSRM, KRR
REBBRSHEFRTNES,
B EEENZT AR, AN
B, FRERY

Recommendation Reasons

The dope-dyed fiber overcomes
technical difficulties to achieve
uniform dispersion of the high-
concentration masterbatch,
realizes the combination of the
dope-dyed ultra-black fiber and
the fine-denier special-shaped
fiber, and reduces the subsequent
processes of printing and dyeing,
thereby creating the fiber with
bright appearance and soft
touch.

FERFIRTR

Characteristics of Fiber
and Product

FTEHE
K4 : 140dtex/144F (POY 452 4%)

RERIAIE

(BERLEAL) (FZ/T54063-2012)

@I 1SO 9001, SO 14001 IAIE

48 PE S 4G R ITEBRS

FRREaAEEBERRERTHE

Fine-Denier and Ultra
Black Dope-Dyed PET
Fiber

HERA

Processing Technology

BEELANESHFHSHESN, BeRE
BHABINREREEER, LIAFHY
SURB IT=MIABFERBLIR, &
IR 2 T2 %%

Through on-line addition combined with dynamic
and static blending methods, high-concentration
color masterbatch is melted and injected into
the polyester melt pipeline to achieve uniform
dispersion of masterbatch. The spinneret is used
to design triangular fine-denier fibers and they
are used to prepare dope-dyed fibers through the
melt spinning process.

FERIRE SHEREEE

Fiber in original appearance Fiber in original appearance

Main Specifications
Filaments:140dtex/144F(POY super-black yarn)

Standards and Certifications

“Colored polyester pre-oriented yarn”
(FZ/T54063-2012)

Passed ISO 9001, ISO 14001 certification

2021/2022 CHINA FIBERS FASHION TRENDS REPORT



FpMESHRER

Q TR, BEES
EATME, FETRBR, RRFEH

Fiber Performance and Product Features

- Bright color, high color fastness
- Triangular cross-section, the fiber feels smooth, soft and skin-friendly

FailiE Wr35RRE (cN/dtex) MiIRBET SRR CV (%) | WARMEEKE (%)

Specification Breakingtenacity(cN/dtex) Breaking temmy CV (%) Elongation at break(%)

140dtex/144F 2.24 2.40 138.8

HZERE TR ALK va (%) FFFIECWN )| &HE (%) BERHHE ) WERABFE R
Breaking tenacity CVh(Y Unevenness CV(%) 0il content(%) Color uniformity Color fastness to soaping
2.45 1.26 0.47 4.5 5.0

R REAR

Application Technology

I3 : FEAIRTIRRAIN 200 ML, BEELSHERY
BRI AEES,
FUEEABOKAN. Bl KBl BEALIRICE, RSN ARERAE 630 K /B,
R,

B EMENMSR, 4

Texturing: The 20D spandex fiber is added during the next process of texturing to mix spandex
and fiber to form regular grid nodes, thereby creating fluffy and elastic fibers.

Weaving: The dope-dyed fiber is suitable for water-jet looms, circular knitting machines and
large circular knitting machines. The fiber feels relatively smooth, and it is recommended to
increase the speed of the weaving machine to 630 m/s so as to improve production efficiency.
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SR

Fiber Application

RIRAR iBEIAR LW RIER ) LAR it FFIR I EXK
Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
v v
TS AT e wF =27 Eici) piSid AR ity BREER
Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress  Garment lining
v v
W BRI = EAERNAR
DJMIH& High-end ready-to- 18¥ Professional
own jacket Cap
wear sportswear

Q: SEMALMELLE, RRECHBBRERTHETWLEMRE?

A NIRRT RRECPIAECHFTESRARMNEE RS, TN ARERMA
o HIEATLEREDS, REFAERN 100% ; KR | 8ME BLANERESRN
50KWh, ELENZFTIRE ; B5H | RREBRARSRE T BN AR B SRS R

Q: Compared with traditional fiber, what are the advantages of dope-dyed fine-denier
ultra-black polyester fiber?

A: Environmentally-friendly: the colorant used for dope-dyeing does not contain
forbidden structure and harmful components, and will not cause harm to human body.
The spinning process does not produce waste residue, and the utilization rate of raw
materials is 100%; low energy consumption: the coloring energy consumption per ton
of colored fiber is about 50KWh, which is more energy-saving than printing and dyeing;
pollution-free: the dope-dyed technology avoids the environmental pollution caused by
dyeing fibers in following process.

Q: RRE B EERRETENFERHARMTA?

A REECAEBRREAMNBRSELENRLES, £ T Z20NSHERN
BEEKER, BBRLBABSRET 250°C, MZLEMNSNIEFRETE 265°C,
FEITZBMA, FEMBEEFERTERTEER, FEHERTIEE LKL
MRENR, 2L LRIEPFTFRRIBEBET, SEHEENTSE, SIBRNNE,

Q: What are the preparation characteristics of dope-dyed fine-denier ultra-black polyester
fiber?

A: The black brightness of dope-dyed fine-denier ultra-black polyester fiber is higher than
that of traditional black yarn, and the production process has higher requirements to
the melting point of masterbatch. The melting point of masterbatch of traditional black
yarn is 250°C , while that in this kind of fiber is 265°C . In addition, after re-optimization
of the process, the color fastness to soaping of the fiber meets the requirements of the
national standard, and there is no color fading on the machine in the following process.
After repeated simulated washing tests, no color fading is found, thus achieving the real
zero pollution and the value of ultra-black fiber.
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Baichuan 3

FEREBRBIIBAATE

RERLTLE H 2
RS EIFFFIR + RREGSE

IZREM WeZ2BR. ZXE.

Dope-Dyed Regenerated | isoemses.
Air Interlaced PET Fiber

Recommendation Reasons

The green process attributes
of recycling combinated dope-
dyeing meets the market

BIZEAR demands for multi-color, multi-

: style and quick response .
Processing Technology ! | P

PL100% EFHIREHRAREL MAZBREVE
ek, BIERLE FIELENRRER
BB ARESE. 2T TENERL, B
SET[TFEL KIARRBIIMNILXAE =Ko

With 100% waste beverage bottles as raw materials, polychromatic inorganic pigments are
added to prepare polychromatic dope-dyed recycling polyester fiber by melt blending. Special
visual style and hand feeling are realized through different overfeeding ratios and disorderly
disturbance of high-pressure air.

— — —
FHHR =353 [0}

PET bottle Fragments Ester granule
HERE A
Consumer Spinning
1— - - 4—'
BRSmTRHE R Eati
Clothing and Finished cloth Weaving
trousers
& miEE

Flow Chart of Preparation
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Characteristics of Fiber and Product

EBAE
K4 : 333 ~2000dtex/96 ~ 576F

P RIAE
(BEBEOELMRMEL) (FZ/T 54096-2017)
@1 Oeko-100. GRS JAIE

Main Specifications
Filaments:333~2000dtex/96~576F EERE

Fiber in original appearance
Standards and Certifications
“Spun-dyed recycled polyester drawn textured yarn”
(FZ/T 54096-2017)
Passed Oeko-100, GRS certification

SHEMRES BT R Fiber Performance and Product Features
- Reducing energy consumption of dyeing and
“ @ ‘ "ﬁ ‘ @ finishing with the environmentally-friendly
feature
R AR - Polychromatic, diversified colors with high color
. y@%\ @ ¥FEE. BFES fastness
(HE. 1Ak FRRRE - Emulation effects of hair, flax and cotton
JNE. BRA. RRN - small batch, high quality, fast response
rEmR | SEAK (ool | EEBEC/E | EReRH 0) | EREKECE | oRE |
666dtex/144F >3.16 <271 322 <477 ot ‘

Rz AR
Application Technology

JREIR . TELEEENIEHITE 180°CLLA

After-finish: below 180°C setting temperature

is recommended
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Fiber Application

PRiRAR BRIAR R2BFR REMR 22) LA it HFAR TI% EX
Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
v v
TES MR Erh "wF E220) i1 P13 A ity AR
Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining
v
33 BRI = L AlEnhAR
D:’HQHE High-end ready-to- Uoe Professional
own jacket Cap
wear sportswear
v
KRERE ELE Stk R HFEY) £ A
Bedding Curtain Carpet Sofa fabric Filler Towel Toys
v v v

RERI EHPRAR RE AR ERSRm PESRE ERSRME  RIE AERR poRitar

Automotive interior Battery separator  Sporting goods Filtration products ~ Sanitary textiles Military textiles  Special papers ~ Cleaning supplies Filtration products

v v v
H AR =X PSR e an g i) as 4548 [ R
Fire Supplies Aerospace Outdoor products Building enhancement Masks Gauze mask Cable TAPS Motor case
v
TAM
UAV

Q: RREBIZEFNZTELL, TREMFRAEPIMINM?
A BLEREGHRRETZ, 8EF 1 MPETEY, BRI /KEREFE 155, B
— S bRIHR 5.3t

Q: What is the effect on energy saving and consumption reduction of air-jet textured yarn
produced by dope-dyed process?

A: Compared with the original traditional dyeing process, the water consumption and
carbon dioxide emission can be reduced by 155t and 5.3t respectively for each ton of
colored air-jet textured yarn produced.
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FRREeSnaEFME A
BRERLTH

s Dope-Dyed High UV-
Hengyun Resistant PET Fiber for
e Outdoors

[RRECRESLT AR TNAE M I
o SR REIF ROV B A I 5~
FLERFFOM AR, KIS
MEE NPISNEREHE BT, HlERA

Processing Technology

Recommendation Reasons

Asthe functional extension of Begh. mEIMENSRRBIRNRIER
dope-dyed polyester fiber, it can RAFIBIREYI A+, BETARS LT ZHE,
not only achieves energy saving ZE5RE. I8 ET 2R AR,

and environmental protection,

but also hasgood performances Color masterbatch and ultraviolet-resistant
such as sunlight resistance coupledwithanti-aging masterbatch are
and ultraviolet resistance, thus blendedinto polyester chips, then low-stretch
offering an exclusive choice for yarnis prepared by melt spinning process, ,
outdoor products. winding molding, elasticizing and other processes.

FERFRTR

Characteristics of Fiber and Product

FERRE FeEREEE
EEE*A”J‘% Fiber original appearance Fiber cross section

£ 1 82 ~ 165dtex/48 ~ 144F (DTY)
Main Specifications

WERAE Filaments: 82~165dtex/48~144F(DTY)

1817 GRS. 1SO 9001 TAIE
Standards and Certifications

SFEMERE 55 S Passed GRS,ISO 9001 certification

@ @ ’W/M/t/h‘ Fiber Performance and Product Features
— - Diversified colors and color fastness

BEES. BEFE - Sunlight-fastness,wear-resisting and

< MBI, B heat-resisting

RES. Bk - High elasticityandhigh strength

54 2] F 4 W 17 8 % R & 2021/2022 CHINA FIBERS FASHION TRENDS REPORT



HIREKER AL (%)

= e HiE2E (cN/dtex) 52 CV (%) BRI (%) ’ - ;
Specification Breaking tenacity( cN/dtex ) Breaking TenacityCV(%) Elongation at break(%) Variable co:tfgrc;ealt(g/fu)elongalmn
82.5dtex/72F 3.14 2 17.2 2
EHREE (%) | BKREE (%) |REBHIE (%) HIRBFE
Crimp shrinkage (%) | Boiling water shrinkage (%) | Dyeing uniformity (%) Sunlight color fastness

600h, 4.5%%
600h, level 4.5

1200h, 4%

108 21 4 1200h, level4

R RHEAR

Application Technology

IR : JOTRE—MRET 200°C
After-finish: The washing temperature is generally
not above 200°C

SN

Fiber Application

PRIRAR EEIAR L2 KEBR 22) LAR ik HFAR I ER
Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
ISR Em ®F #M Eici2) KR LSES ety ARE= 2

Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining

v

4 S 2% = ZAlEzhAR

qagﬁBE High-end ready-to- 18F Professional
Down jacket Cap

wear sportswear

N— N =1:r=1 =3 =] o 7= =] =N =]

HER EBthPRAR HERR e DESRE ERGRAG R AERE gyEeo
Automotive interior  Battery separator  Sporting goods ERSR® Sanitary textiles Military textiles ~ Special papers ~ Cleaning supplies R

HM B B IPS PSR ERIER [ As 2548 K REIHFEE

Fire Supplies Aerospace Outdoor products  Building enhancement Masks Gauze mask Cable TAPS Motor case

v
TN
UAV

Q: RiREaRN M e AREFEATMEMRE?

A: RRECSMAESINE ARIEEA HHNFER, BRTFRE, EXNTFEEE
ZEHAMSE, WARGRIMFIPEEZNER. NATRINERZE. EAR. K
Wi IR &R, BB DA, . FRES%.

Q: What are the advantages of dope-dyed high sunlight-resistant outdoor-dedicated
polyester fiber?

A: The dope-dyed high sunlight-resistant outdoor-dedicated polyester fiber has the
features such as high sunlightfastness , hard-to-fade in yarn-dyed textiles. , it showscost
advantages compared with the following printing and dyeing.And it has a significant
effect on protecting human body fromultraviolet rays. It is applied in outdoor awnings,
umbrellas, leisure chairs, leisure sofas, cushions, beach chairs, bags, handbags, etc.
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SR
Moderns

WFIEH

KARREBEAR, FEFR,
RRGAHEPLAE/ ) TIRS
FREFEUENENIERERAS
EBITHRE, NAB T RISk

Recommendation Reasons

The dope-dyed technology is
green and environment-friendly.
Small fineness of Polypropylene
monofilament not only improves
hand feeling but also enhances
one-way moisture permeability
function. It is applied in high-end
sportswear.

FENR

22 : 33dtex/48F
FRERINIE

(RN (UEATE) )
(FZ/T 54009-2012)

i8id Oeko-Tex. 1SO 9001 TAIE

SRS RER

o B @
ey

RRER. BFES. FBIR

« PLAE), MAEAEF) 0.68dtex
cAMEBFRN. FE. BS. S
SE. RFAVER

56 PE S 4G R ITEBRS

FREBHERRIHTHE

Dope Dyed Fine-denier
PP Fiber

HFERA

Processing Technology

KARARGBY R, a8RBREBRA, BdB
R TZ RET B2 fLRE, RURBER
41 B R IELT 4RSI,

Combined with dope-dyed technology, dope-
dyed fine-denier polypropylene fiber is prepared
with polypropylene chips by melt spinning process
and spinning aperture ratio adjustment.

FERHFMER

Characteristics of Fiber and Product

FAERNE

Fiber original appearance

SHEREEE

Fiber cross section

Main Specifications

Filaments:33dtex/48F

Standards and Certifications

"Polypropylene drawn textured yarns standard

(yarn standard)”( FZ/T 54009-2012)

Passed Oeko-Tex, ISO 9001 certification

Fiber Performance and Product Features

- Dope-dyeing, high color fastness and environment
protection

- Small monofilament fineness, reaching 0.68dtex

- Fabric with soft, comfortable, breathable, sweat-
conducting, moisture-conducting, fast-drying
characteristics

2021/2022 CHINA FIBERS FASHION TRENDS REPORT



A BIBUERRE (cN/dtex)| SBEFRSECVb (%) BRI (%)
Specification Breaking tenacity( cN/dtex ) Strength unevenness CV(%) Elongation at break(%)
33dtex/48F >47 <455 344 |
EIRKETS A CVb (%) = =
Variable coefficient of elongation at break %Crfjgﬁgge(go)) Co%?a:s’t%ess é
V(%) :
[l
<y N >4 m '2"5
<515 0.8 > Level 4 =2 fi
gailR
c
=
A

-
=
>
(@)
=
o
[
>
=)
=
-
(=]

R AR

Application Technology

EE  FEARETEBT 110°C
Shaping: the post-shaping temperature should not above110°C

SN

Fiber Application

PRIRAR EEIAR L2 KEBR 22) LAR ik HFAR I ER

Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
v v v

ISR Em ®F #M Eici2) KR LSES ety ARE= 2

Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining

4 S 2% = ZAlEzhAR

qagﬁBE High-end ready-to- 18F Professional
Down jacket Cap

wear sportswear

HER BER A EAm Emgmn LDESRS EBGHRE A EEAm R

Automotive interior  Battery separator  Sporting goods AR Sanitary textiles Military textiles ~ Special papers ~ Cleaning supplies Filtration products

HM B B IPS PSR EIESR % As P il REpHFEIE
Fire Supplies Aerospace Outdoor products Building enhancement Masks Gauze mask Cable TAPS Motor case
v
TN
UAV

Q: SHBREHLAHALL, FREGAERRFHIENREITEWE?
Az R 2 ERE) 0.68dtex, BOMBMABKT, JHLBEERK. RREERA
fRRT BRIGTEFEEREED, RTAENEYE, FoEair R, AERAES
HEERZMEMAERR, § AT ESHTHIRIHBILA,

Q: Compared with ordinary polypropylene fiber, what are the outstanding characteristics
of dope-dyed fine-denier polypropylene fiber?

A: The monofilament fineness of the fiber reaches 0.68 dtex, which is close to ultra-fine
denier, and it is difficult to spin. The dope-dyed technology solves the problem of difficult
subsequent dyeing of polypropylene fiber, endows the fiber with fashion features, and
environmental protection property. Fine-denier polypropylene fiber is easier to interweave
with other fibers, which expands its application in the field of high-end sportswear.
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FIBER

Building Consumer Con

FIEMR, RETIF. FEFEMKREEEAR, FHEHE
#H, EBSGMEEE, ERFERRESE, EATHPERE; §
ELF AN T HEBRENRRTSREARS R, ITEHRER.
=58, MEAEFSSE, HRL2HEHN R , IDEEE
RERRZONMRER. FEA4EERHR, SSHMENET
WE LRI EAE, AR SRR,

The protective barriers are built to guarantee safety. China’s fiber technology focuses
on consumption upgrades, constantly makes self-perfection, centers on the theme
of antibacterial features, and provides millions of Chinese families with comfort and
health; China’s fiber industry is committed to providing solutions for consumers’ health
mfort, creating electric, flame-retardant, high-strength, aging-resistant and other
to build a "security lock" of safety and defense, allowing consumers
d secure high-quality life. Tracing back to the whole-course of
's fiber industry realizes bilateral circulation from upstream
chains and improves the transparency of the overall
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434914 NOILIIL0YHd HLITYIH 75

i

- SFRINERERLTE | ahd IR
SREFHERL | @i R
-8R | FE SRR 6 44 | mhE L AEL
- PTFE AMETLERR | mh? @ Kil

Specific Variety

R TPLT 4

WFIEH
HMERSFEEEMILANERFEFEAEETPRES
Ko FFEMANERITR, EIHEF. REF. R/ HE
BEFNEFITERREMIFRBIE; BB/ FL1E PTFE 34l
BERIOSMBIF R SMRERPIEE EERM. B
SNEIR. R ERBEIETIR, FHESEREMIFHALR,
A RNIX O A B RIFT R

Recommendation Reasons

The COVID-19 epidemic sweeps the world, which makes people re-
examine their health needs in life. The fiber incorporates healthy
elements and creates health protection properties through bacteriostatic
agents such as zinc ion, silver ion and silver/zinc composite
elementsFiberare incorporated withhealthyelementsthroughzinc ions,
silver ions, silver/zinc compound and other bacteriostatic agents to
create health protection properties; high-permeability small-bore
PTFE microporous membrane realizes high efficiency, low resistance
and repeatability of masks and protective clothing. From outside
to insideexternaltointernal, from daily use to
medical protection, fiber and health protection
have been upgraded simultaneously to
meet people's new expectations for a
safesecurelife.

- Zinc Antibacterial Polyester Fiber | Brand: Zinycon

- Silver lon Antibacterial Spandex | Brand: AOSHEN

- Silver Zinc Composite Antimicrobial Polyamide-6 Fiber | Brand: DACLEANON
- PTFE Micro-Nano Fiber Membrane | Brand: Hehai

60 h 4 4 W 17T B % | & 2021/2022 CHINA FIBERS FASHION TRENDS REPORT




HhE

Zinycon

HEFIER
MEFRNE. FERER
HHREREBRARNRELT4,

BRI ER R4 HANBERENAET. S
BRTAZ ST MNE 4,

Zinc AntibaCterial Recommendation Reasons
POlyeSter Fiber Polyester fiber, combining and

zinc-series antibacterial function,
the profiled cross-section design
and the dope-dyed technology,

I A3
HERA brings consumers colorful,

Processing Technology moisture-conducting, quick-

drying and safe and effective

49
Eil
=

4

3ON3AIAN0D
=
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LU RV EAMER R, XREHT IR T antibacterial experience.The
M, S mERE T REREE, AR polyester fiber combiningwith
T B R IARILS 455 zinc anti-bacteria, shaped cross-
With zinc-series bacteriostatic agent as section design and original
modifier, polyester is modifiedbyblending, and liquid coloring technology
designedwithauniquefour-T-shapeddeformed brings consumers both colorful,
section. Aftersuch procedures,itis prepared by moisture-conducting and fast-
melt spinning with dope-dyed technology. drying anti-bacteria experience

safely and effectively.

-4~ B

HEFEEFINAE
HEF Wg_

Zinc ions

Zinc ions directly kill
bacteria

HEFERHENEE, MEREEE

Zinc ions can enter the bacteria and inhibit the growth of bacteria
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Characteristics of Fiber and Product

FEHE
534F : 1.33 ~ 6.67dtex X 32 ~ 102mm

SR T RREE
- Iber original appearance our T-shaped cross section
FRERIAIE

(nERLEAH) (FZ/T 52035-2014) Main Specifications

3548 GRS IAIFFA] Oeko-Tex Standard 100 Staple fiber:1.33~6.67dtexx32~102mm
IRGERDINIE

Standards and Certifications

ST BE 5 %) RS " Antibacterial polyester staple fiber”
(FZ/T 52035-2014)

% m @ /;\ Certificated by GRS and Oeko-Tex Standard
@ \ ) -

100 environmentally-friendly textile
BRI EREAR. ERNEHE
- BEREFHNIEIEE. FilESk
o SREEDY T AUEEE T m SR IR T IhEE
c RARREGBRA, {RBIFR
Fiber Performance and Product Features
- Inhibiting the reproduction of bacteria and fungi on the fiber surfaceeffectively
- Favorable anti-mildew and odor prevention properties
- The four T-shaped profiled cross-section of fiber, endowing products with
moisture-conducting and quick-drying function
- Adopting low-carbon and environmentallyfriendly dope-dyed technology

24 M RE S K Fiber performance parameters

BrEdeRE ( EAT:R S 180°CF AR HhE Hhz Lt EeFE
FE R cN/dtex) (%) (%) (™ /25mm) (%) (Qscm)
Specification Breaking strength Elongation at 180°C drying and heating Crimp number Gi 0‘. %) Specific resistance
(cN/dtex) break(%) shrinkage (%) (Pc/25mm) fimp ratio{o (Qecm)
1.67dtexxX38mm 4.5 30.7 6.5 11.8 10.6 4.0x10°

‘ INELE Y14 BES#4 Antibacterial fabric performance parameters

EREFAEKENEE (%) KBTENEE (%) | BeSHENEER (%)
Bacteriostasis rate of staphylococcus Bacteriostasis rateof Bacteriostasis rate of candida
aureus escherichia coli (%) albicans (%)
\ 94.2 88.0 89.8

RZA#EAR
Application Technology

5L EIIIANE 30% L E, BERREEHS
R EHHKEZREEBD AR
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Spinning: the addition is recommended to be more than 30%,

and the uniform mixture is needed in the subsequent process.
Dyeing: the addition of hydrophobic dyeing and finishing
auxiliaries should be controlled

UM

Fiber Application
BREERL5LA S Clothing textiles
PRIRBR vl L2k RIEMR 22 LR i3 HHFAR TI% EX
Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
v v
MaS MK Erh wF =) sl i K LD BREEH
Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining
v
4 BIRAK g AER
Daa/ngi'jfet Higrt?end ready-to- ¢C§a¥ Profej?sional
) wear P sportswear
KAYAR Home textiles
RERAR EHS biuEo rEid 1HFEH) Emh A
Bedding Curtain Carpet Sofa fabric Filler Towel Toys
v v v

Pk %548 Industrial textiles
HERIE FE RS AERM ERGAR IBESHER ERAHRAE  RHE EEF R SR

Automotive interior Battery separator ~ Sporting goods Filtration products ~ Sanitary textiles Military textiles  Special papers ~ Cleaning supplies Filtration products

v
HE AR =X  FB& FREIEE EfE s 4548 Exil REhFEE
Fire Supplies Aerospace Outdoor products Building enhancement Masks Gauze mask Cable TAPS Motor case
FTAM
UAV

0&A
Q: BRNEMIRIE, {RTHEG?
A FEFEAENERY, SENARARRIEESH, SHTNENYMRERN,
W T HEAMRBRHNEQLSN, LERENEN. SAREIEE FBETNEME
B Lk, BESEMAREM, STRFNRELES, FUERHERNREE M.

Q: Do you understand the antibacterial principle of zinc series?

A: Zinc ion has redox property. When it combines with bacterial cell membrane, it
reacts with the organic matter therein, destroying the protein structure of bacterial cell
membrane and achieving the purpose of sterilization. After the bacteria are sterilized,
zinc ions will be released from the bacteria, and then contact with other bacteria to
complete the new sterilization task, thus showing strong bactericidal activity.

63

NS
we —H

4

3ON3AIAN0D

Y3IWNSNOD DNIATING



R
AOSHEN

WEFIEH

REAILHNMNE, HEFRL
MRVIFALENEIN, =
2f 5. HEMRFA Af
REFOIHI7INAT E.

Recommendation Reasons

The kind of fiber has the
advantages of spandex, and
endows spandex with excellent
non-dissolution antibacterial
effect, which is safe,reliable
and long-lasting to be well
recognized in the market.

RO

additive

.

64

PE GG RTEBR

REFIERL

Silver lon Antibacterial
Spandex

HERA

Processing Technology

EEZBETEHLNEFTIZREL, XA
HERAR, BEEBFNEFMASLSLERT,
EMRMRBELE .

In the production process of continuous
polymerization dry spinning, silver ion
bacteriostatic agent is added into spandex
spinning dope dyeing by blending technology to
realize flexible and stable production.

o ] & B

Isocyanate Solvent Antibacterial agents

;V_J

MRS
Pre-polymerization

vy

i TERRE

Chain extension Antibacterial agent slurry

v
YRR 4_/

Spinning dope

\/

FiayL
Dry spinning

\/

nESL

FAIE]

—_—
Solvent recovery

Antibacterial §pandex

FEHIZ

Dry spinning process

2021/2022 CHINA FIBERS FASHION TRENDS REPORT
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Characteristics of Fiber and Product

FEMIE
K4 : 15-150D

LHRIRIRE

Fiber original appearance

P RIAE
(&) (FZ/T 54010-2014))
EIHERS. ROHS IAIE

49
Eil
=

Main Specifications .
Filaments:15-150D - e

40D #EE
40D longitudinal section

-
c

3ON3AIAN0D

Y3IWNSNOD DNIATING

Standards and Certifications
“Spandex filament ” (FZ/T 54010-2014)
Passing antibacterial mark and ROHS certification

*

FpMESHRER AN /

% @ W
40D cross section

FRASULBMESINEDRE, EMIEEREEN 0, IFEH
RYIEAERR, NEEEHEFXE. APTENAE3HK
EAVNEZIA 99% LAE, 3K FZ/T 73023-2006 AAA 4R

Fiber Performance and Product Features

- Has spandex’s elastic and bacteriostatic function, the width of
bacterial inhibition zone of 0, and non-dissolution.Both spandex
elasticity and antibacterial function, strain inhibition circle width
of 0, non-soluble

- Excellent washing resistance, with the antibacterial rate of over
99% against staphylococcus aureus, escherichia coli and candida
albicans, reaching FZ/T 73023-2006 AAA level

BT 5R HREKE EHOHERENE | APTENEER SOISHENER | =MEMNEERE
= ER Al (cN/dtex) (%) X (%) (%) (%) (mm)
Specification | Breaking tenacityStrength| ~ Extension at Bacteriostasis rate Bacteriostasis rate | Bacteriostasis rate of | Widths of inhibition zone of
(cN/dtex) break(%) ofStaphylococcus aureus(%) | ofEscherichia coli (%) | candida albicans (%) three bacteria ( mm)
SN
‘ 30D 12 400-900 > 99 > 99 > 99 O, dEmt ‘
,non-permeable

B AR
Application Technology

FENEBE . ZRENGLTZ

Dyeing and finishing: referring to traditional spandex process
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Fiber Application

PRIRAR

Leisure wear

MES MR

Lingerie

v
AR

Down jacket

RERI

Automotive interior

SHF A R
Fire Supplies

TAM

BEIAR R2BIFR REMR ) LAR i H1FR T EXK
sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
Erh HF E-22) i1 P13 A ity BREEER
Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining
v
BRI
High-end ready-to- EF ZABEEHAR

wear

R BERR  pppng DEORE ERGRR BWE  BEAS  geeo

Battery separator  Sporting goods Sanitary textiles Military textiles  Special papers ~ Cleaning supplies

v
=R PYME &R IR [ . e .
Ae_?;space Outdoor prozScts Building enh?ncemem Masks n&E %he RiF R
v

Q: EEFINESLNRERMHA?

A BIESRIIIANRBFIIER, ERELNFIEENRI RIS AR R,
EEFIESLET ROHS IAE, FEZREESEYE, ZAERIIFNEHXSIFE
TEHINEFRSNENER, BENRIMLNE, MEMREMEA.

Q: What are the advantages of silver ion antibacterial spandex?

A: By adding silver ion bacteriostatic agent before spinning, the excellent performance

of spandex is maintained and the bacteriostatic performance of fiber is added. Silver ion

antibacterial spandex has passed ROHS certification,without polybrominated biphenyls

and other substances. The fabric made of it is different from the fabric impregnated with

antibacterial agent in the following period, and has excellent washing resistance and

superior antibacterial effect.
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iR /| FE SR RELR 6 T4

Silver Zinc Composite
Antimicrobial
Polyamide-6 Fiber

HERA

Processing Technology

KAKR / HFESIMEFTLAN, SERER 6 1)
AR, RIARHlE.

The silver/zinc composite bacteriostatic agent is
added on-line, blended with polyamide 6 chips,
and prepared by melt spinning.

w6 A iR/ FESINET

Nylon 6 chips Silver/zinc compound bacteriostatic agent

v \

BAFSEN . BHESEHE
Screw extruder Multi-component syringe
BARRR
Biphenyl insulation

LhLLFEIAR
Spinning box

v

A

Patented side blowing net

v

LihEE

Oiling device

v

BREE
Drafting device
¢ R

Heat setting

sams | o, L, mn

Winding forming Texturing machine

v v

P miae = Eiale

product inspection booster pump

SREEAR 6 $1E FDY
Polyamide 6 antibacterial FDY

HEREE

Flow Chart of Preparation

BREkAZ 6 I1E DTY
Polyamide 6 antibacterial DTY

.71
DACLEANON

HEFIER

HWERARES BRI
EHINEEEGLE, RENE
5REEEEE,

Recommendation Reasons

The functional composite fiber,
developed for the field of close-
fitting clothingfor medical
staff, has the functions of
bacteriostasis and temperature
and humidity control.
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FERHmER

Characteristics of Fiber and Product

FTEHE
K& :44.4 ~ 77.7dtex/12 ~ 68F (FDY. DTY)

_ Fiber ﬁggsglgj;ﬁ)rance
P A RIAE

(ReLEfRL2) (GB/T 16603-2017)
(AN E BB 4) (DB44/T 1703-2015)

Main Specifications
Filaments:44.4~77.7dtex/12~68F(FDY,DTY)

Standards and Certifications
“Polyamide drawn yarn” (GB/T 16603-2017) éﬁﬁﬁﬁﬁ
“Durable antibacterial polyamide fiber” (DB44/T 1703-2015)

FatieSH R R
CFRARER 6 THEAS KR, RANEASHINERL. NEEeH
% BNE. KRERE. BeSHKEMNEERYAL 95%

« HERBEE AATCC-100 BYMDEMERENNS, FKEFE, B85 E

Fiber Performance and Product Features

- It has the characteristics of polyamide 6 fiber, and can inhibit bacteria efficiently. The bacteriostasis
rates of Staphylococcus aureus, Escherichia coli and Candida albicans are about 95%

- The fabric has passed AATCC-100 antibacterial performance test, which is skin-friendly,comfortable
and suitable for close-fitting wear

g B3R (cN/dtex) BRI (%) EAEE (%) HZEEE TR R
Specification Fracturestrength (cN/dtex) Elongation at break(%) Crimp shrinkage rate(%) Variable coefficient of fracture strength
77.7dtex/68F 3.6 26+4 =15 <8.0
REHIE TREFEKENEE (%) RIpERFERENEE (%) BBSHENEE (%)
Dyeing uniformity Bacteriostasis rate of Staphylococcus aureus (%) Bacteriostasis rate of Escherichia coli(%) Bacteriostasis rate of Candida albicans(%)
=4 >95 >95 >95
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Bz RHA

Application Technology

gheh, IS @ BWITERSTE 30% LLE, RIEF@AIAERTINEE

Spinning and weaving: it is recommended to use more than 30% fibers to ensure that the
products reflect relevant functions

RN

Fiber Application

RER BAEER AR ERSAR DESHRER ERHRE  HEA EEAR poR:sfadir

Automotive interior Battery separator ~ Sporting goods Filtration products  Sanitary texnles Military textiles ~ Special papers ~ Cleaning supplies Filtration products

v
HP AR M=EMX  FP9NE& IR R ) 448 P BRI
Fire Supplies Aerospace Outdoor products Building enhancement Masks Gauze mask Cable TAPS Motor case

FTAM
UAv

Q: iR/ IEAMEREE 6 FLENFARE S, BETHG?

AR/ BHESHRERME 6 FERHNER AR TERE, TIIARNM™ MR F4
BEXANMNEE, EENATERFARAXEEEE, FitE NARERA
RHIPEE. KB, ERFAR.

Q: Do you know the development background
of silver/zinc composite antibacterial
polyamide 6 fiber?

A: Silver/zinc composite antibacterial
polyamide 6 fiber is a dedicated product for

BROTIRER

the working environment of medical staff.
Faster drying rate

The fiber has a permanent antibacterial

function, which has been applied to the FFABHNE AR
) Lasting antibacterial function

underwear of medical staff, and plans to

promotethe applicationofmedical staff FEREEFIE
. . . Skin-friendly and comfortable

protective suits, headgear, insoles and other
applications.

69

NS
s —H

4

3ON3AIAN0D
=

Y3IWNSNOD DNIATING



PTFE 44 4t
mmE L _ _
ptemsrmrmns~2 | PTEE Micro-Nano Fiber

HEFWO SR LN EBEER,

SRR S AT Membrane

Recommendation Reasons
It can be used as an emergency S Z AR

product of melt-blown materials,
and the mask can be used

repeatedly and expanded in the
field of air filtration. mEWELRERIE. BEEmISIT. SEF
HR AR Efﬂilz, ;LDUTTH?LTI\ IE

ALK TRSFLIREKB PTFE 2474 ERY
H&o

The combination of blending modification of
resin, special-shaped cross-section design, high-
shear extrusion technology and co-drafting
process achieves the preparation of PTFE all-fiber
membranes with different pore sizes, different
micropore shapes and different high porosity.

A > BN ey MAFRRRGEN e e

IR =R PP ZT ZE R

Traditional PTFE 'ﬁhﬁirjl‘ HE Hybrid structure of Low-resistance, high-
microporous membrane High shear force, high crude and fine fibers efficiency and high-strength
forming tensile strain and blending micro-nano fiber membrane

HERIEE

Flow Chart of Preparation
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Characteristics of Fiber and Product

FTEHE
EE :02mm ;183 : 1600 mm ; ¥ : 5000 m

RERIAIE
BEEEZ2ME  SEEO0SHRE. RERBHNESRE

Main Specifications
Thickness:0.2 mm;Width: 1600 mm;Length:5000 m

Standards and Certifications
It has passed toxicological safety test: acute oral toxicity test, skin
irritation and allergy reactions

SFEMRESTHIRER

PTFE HNIEA A ER 0.5-1um, PTFE A4 17-26nm,

LT (FORRETHE) LLBI 8%, ZBETHE (GURIRETHE) LLBI 92%

PTFE MAAAHLREERE 10-15um, FLENTF 0.1um, BEPE 38Pa. BEBMIRMA, TISIMEAE
FARENRRo

Fiber Performance and Product Features

The diameter of PTFE micro-nano crude fiber is 0.5-1um, and the diameter of PTFE micro-nano
fine fiber is 17-26 nm,

The proportion of crude fiber (micronfiber) is 8%, and the proportion of fine fiber (nanofiber) is
92%

The PTFE micro-nano fiber membrane has a thickness of 10-15 um, a pore size of less than
0.1 pm and a membrane resistance of 38 Pa. It has the characteristics of high efficiency, low

resistance and lasting and stable filtration performance.
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PTFE T4 IR O S8 S8

Filter parameters of PTFE micro-nano fiber membrane mask

FERAIER

Main technical indexes

5 /R / TLOBREER

ustrial mask standard

PTFE AL RIS S EE
Filtration efficiency and pressure differenceof
PTFE micro-nano fiber membrane

BEMIFOZ (GB/T 32610-2016)
Daily protective mask(GB/T 32610-2016)

NaClidigss (PFE) > 90%
NaCl filtration efficiency (PFE)290%

TRSPEA< 175Pa

Inhalation resistance<175Pa

IFSPEAIS 145Pa

Exhalationresistance<145Pa

R © 95.5%, 91Pa
Salinity:95.5%, 91Pa

—RMEERIFOZ (YY/T 0969-2013)
Disposable medical protective mask(YY/T 0969-2013)

AETEME (BFE) > 95%

Bacterial filtration efficiency (BFE)>95%

EHZE (AP) <49Pajcm’

Pressure difference( 2\ P)<49 Pa /cm®

EASMIOE (YY0469-2011)
Medical surgical mask(YY0469-2011)

MESEME (BFE) > 95%
Bacterial filtration efficiency(BFE)>95%

LT EE (PFE) > 30%
Particle filtration efficiency(PFE)>30%

BRI : 2ml, 16KPa 5 REE
Synthetic blood:2ml,Spraying impenetrability16KPa

EHE (AP) <49Pa/cm?

Pressure difference( 2 P)<49 Pa /cm®

2514 1 94.8%, 32 Pa/cm’
Salinity:94.8%, 32 Pa/ cm’

KN95 O (GB2626-2016)
KN95 mask(GB2626-2016)

NaClidigsZ (PFE) > 95%
NaCl filtration efficiency(PFE)=95%

TSP 343.2Pa

Inhalation resistance<343.2Pa

IFSPEI< 343.2 Pa

Exhalationresistance<343.2 Pa

1 © 98.9%,125Pa
Salinity:98.9%, 125Pa

FFP RFICE (EN 149)
Series of FFP mask(EN 149)

FFP2 > 94%

R © 95.6%, 107Pa
Salinity:95.6%, 107Pa
siE 1 99.8, 155Pa
Oiliness:99.8, 155Pa

FFP3 = 99%

1% 1 99.2%, 196Pa
Salinity:99.2%, 196Pa
SHE 1 99.8, 168Pa
Oiliness:99.8, 168Pa

FZR#A

Application Technology

% S ARREOSHIFMR, EER RSB RRT LR

Material selection: according to different types of masks and their protective effects, nano-fiber

membranes with different structures are selected

72 PE S 4G R ITEBRS
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Fiber Application

JIEOS. RABFOSE. EROSM FFP2/FFP3 K5INOE

Children’s masks, civil protective masks, medical masks and FFP2/FFP3 masks

Q: RARMEAMZE (PTFE) WMALTHR(FHOIHTIBARME, HTERES
EREEAREARRE?

A ERER TIL AR BRI RKIER, 2N EEHBRME EERIES,
TRMRBZRIHEEM, fIRE. BE. A% AKBECBEL 2525, @&
AR T, BEbME, PTFE RN LR T EF AR, XTAfE. R4
TR, EEKAEEER,
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Q: What's the difference between the filter principle of the filter barrier material of mask by
using PTFE micro-nano fiber membrane for mask and that of the traditional melt-blown cloth?
A: The traditional melt-blown cloth uses electrostatic adsorption mechanism regardless
of electrostatic electret or water electret.The filtration effect is easily affected by
environment in the process of use, such as temperature, humidity and solvent. After
long-term storage for more than 2 years, the use effect is challenging. In contrast, PTFE
micro-nano fiber membrane mainly uses mechanical barrier, which is insensitive to
changes in time and environmental conditions, and is suitable for long-term storage.

Q: OSFHEZ, REAZNAZHE (PTFE) MATFEREERDOSHT EEMFEL
EMEOSHABEEFEMRE?

A: BFl, PTFERAFEBEOSTEHAERIFOS. EROS. FFP2. FFP3 HXAINO
BIJRERINN . TERNIERNIYT JErERR A, B AIAAEAE O Z B RESR IR
PHiPR, BEMETRY, K32 FFP3 SaMEHIPOE, XA PTFE st
FROE, aJLURIFHISE S PTFE £F4EE + BIBM R SZ B RN SRE M, HAP PTFEH
BT STIIR” WA, SSIT SMBUHEMERIFSR.

Q: Since there are various masks, which kind of masks which use PTFE micro-nano fiber
membrane as the filter barrier material has advantages in application?

A: At present, PTFE micro-nano fiber membrane masks can be successfully applied in
daily protective masks, medical masks, FFP2, FFP3 and other types of masks. Now, the
masks made of melt-blown materials can achieve good protection effect with respect
to filtering and blocking salt particulate matters. However, for oily particulate matters,
especially high-performance protective masks such as FFP3 masks, PTFE micro-nano
fiber membrane masks can well combine the comprehensive advantages of PTFE fiber
membrane + melt-blown material support, in which PTFE plays the role of "goalkeeper"
and achieves efficient oily protection effect.
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L2MIPAEUANT, 2Nk, ERE5BE. BEE
ZH, HEER. AFEE, TETESENRENE,
MREBRERE. MRER. FUEE. MENL. SR
EHFERESAHRE, EIERNIF. EE&HIPEFIRL
EEXERENER.

Recommendation Reasons

Safety protection fiber is people-oriented, following the principle of
safety first, compounding and recycling, polymerization and extraction,
simplification and refinement, constantly increasing the intrinsic value of
fiber, and building the life safety barrier. The features of environmental
protection, flame retardance, anti-droplet, anti-aging resistance, high
strength and wear resistance show extraordinary advantages. They play
an important role in tooling protection, equipment protection and other
fields.

"H3414 NOILIIL0Ud ALFHYS W

HEF
- PRI RER LT 4 | fhE C BEH

- —HIERIREAR 6 T4 | MY 1EHREE
- MENARER B RRELSE | &% 5542

Specific Variety

- Flame Retardant and Anti-Dripping Polyester Fiber | Brand: EMT

- One-step Method High Strength Polyamide-6 Fiber | Brand: HSCC
- Anti-Aging and Anti-Flame Regenerated PET Fiber | Brand: Lugard
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Flame Retardant and
Anti-Dripping Polyester
Fiber

HIEFRA

Processing Technology

BEEEREERNASI, ERBYBEREE
NRNE S D FEEREAT, BIFERTTERE
REEVIF, BEERLHSEMTSET L,

Through melt mixing reaction, reactive
macromolecular phosphorus flame retardance is
injected into the oligomer melt section to prepare
flame-retardant and anti-droplet polyester chips,
and then flame retardant and anti-droplet fiber is
prepared by melt spinning.

&0 FHE R PR LA

Polymer Phosphorus Flame Retardant
Fig JamhESY
Melt injection
TR4EEE
=104 Pre-
Esterification  condensation

>

PTA —|
|

aggregation

>

PET /1%
PET melt

>

EG

SRR

Flow Chart of Preparation

HEFIER

SR HREMRNEENRERS
RyFpIaIgote, #ISHILT4ER
EEER BRRKEUR—E
BITUATE AR,
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Recommendation Reasons

The polyester modified by special
flame resistance has good
spinnability, and the prepared
fiber has high flame retardance,
high carbon residue content and
certain anti-droplet performance.

BERM, S, IR
Mixing reaction, filtering,

pelletizing FREATE SR EE

Flame-retardant and anti-
dripping polyester chips

l

PEARIIRTELT L
Flame-retardant and anti-
drip fiber

Tz
dry

petzEaEe
Melt spinning
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Flame retardant and anti-droplet mechanism
25%ﬁk§fﬁ¥ﬁ§ﬁéﬁ§ﬁ§\)\ﬁﬁ?ﬁﬁ%’f@ﬁ@ﬁ?’é%%ﬁ?ﬁﬂ%ﬁﬂ, EAERSHSENREN, ®RF

R REFEILAN, H—FRA T MERRERABEMSER, BnRRIEPHRRE, K
BRREN, SAKIBRETE.

Phosphorus macromolecular flame retardance with unique structure is mainly introduced into flame-retardant and
anti-droplet polyester fiber, which can not only greatly increase phosphorus content, but also keep higher melting
point and good spinnability. It can further improve the condensed phase flame-retardant effect of the materials, and
increase the content of carbon residue in the combustion process, form a dense carbon layer structure, thus finally
realizing flame-retardant and anti-droplet function.

FERFIRTR

Characteristics of Fiber and Product

FEHE
5G4F : 1.67dtexX38mm. 2.22dtexX51mm

FRERIAIE
(PEIRFRLLIELTAE) (FZ/T 52022-2012)

SFARIRE

Fiber original appearance

Main Specifications
Staple fiber:1.67dtexx38mm, 2.22dtexx5Tmm

Standards and Certifications
“Flame-retardant dacron staple fiber” (FZ/T 52022-2012)

£F LM BESE Fiber performance parameters

= ER g

Specification

LIESEEY
(cN/dtex)
Breaking strength
(cN/dtex)

[k
(%)

Extension at break
0

b,

180°CF AR
(%)
180°C drying and
heating shrinkage(%)

PR RPREIEE
(%)
Chip limit oxygen
index(%)

ASKHT 450 EFRxE (%)
Carbon residue content at 450°C in
nitrogen atmosphere(%)

2.22dtexX51mm

42

28.8

85

35.6

> 38

76

PEBATUIA T E A} Flame-retardant and anti-droplet fabric

LHRBYE] (s)
After-flame time(s)

5| 0ABYIE] ()

Ignition time(s)

BEE (ppm)
Phosphorus content(ppm)

<2

<2

= 20000

FeEMRESHRER

+

=

- TRFEMA. BURIELF, fF5E RoHS. REACH TLaiffxR
AR ER, RERIFBIEN, TUARMRY

Fiber Performance and Product Features

- Halogen-free flame-retardant, good-charring, in line with

RoHS, REACH halogen - free environmental protection

- High content of burning carbon residue, good self-extinguishing

property and good anti-droplet effect

“®
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Application Technol

452y PIRIRGER, WP SIEMBUARALERS, WSMEMERR. B
fEL. Fe. BMLE, BRI RIRT 30%

Spinning: it can be used alone or blended with flame-retardant anti-droplet
fibers, such as flame-retardant viscose, flame-retardant acrylic, aramid,
polysulfonamide, etc. The blending ratio can be greater than 30%

SN

Fiber Application

PRIFAR bl LW REMR 22) LBk i AR T ER
Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
v v
MEE AT I wF E=20) i) i3 AR 454b AREER
Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining
S B T

High-end ready-to-
wear

Professional

Down jacket
sportswear

Cap

RERI B  AERS ERSAR DESHRHE FRGRE  HHE EERm o]

Automotive interior Battery separator ~ Sporting goods Filtration products ~ Sanitary textiles Military textiles ~ Special papers ~ Cleaning supplies Filtration products

v
E AR MEMKX PS5 B FREIER R As 448 i RptFE
Fire Supplies Aerospace Outdoor products Building enhancement Masks Gauze mask Cable TAPS Motor case
v
TAM
UAV
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Q : BRMENEERARTEEAMNEREERMA?

A GEREMBVEEBERR, KENNE, BREUEEYSIHRKESREENES
SIRTRNR, MRMEERE. ERHRLAMES, KZRAFL. BPERSEE
PAARERAT 4RSS, EZHRIUNT TR, Hit, {RSEMRRELT 4RI EPRAR
B, EREEMH—DRNBENNER, ERNBRTVEEAYBN L EBES,

Q: What is the harm of molten drop phenomenon and the development trend of flame
retardant and anti-droplet fabrics?

A: The molten drop of textiles does great harm. In case of fire, melting drops will damage
skin, and high temperature drops will easily cause secondary fire and accelerate flame
propagation. In special application fields, aramid fiber, flame retardant viscose and
common flame-retardant polyester fiber are mostly blended, but wicking effect is easy
to appear. Therefore, it has become the development trend of flame-retardant and
anti-dropping fabrics to increase the content of carbon residue during the combustion
of flame-retardant polyester fiber and make the carbon layer structure become the
attachment point of molten drop.

Q : BT fEEEZ PRIARIM IEIZ?

A E—RSMERER, 2t EMESE TR HENNDFH PO, PO F HPO EEHHE,
S i2E MR oH LUK «OH BFRE RN, RIS N HESSIIEM ;
HTZRRAEER, SSRGS RS 300°CRIRER, BAERM— ik
ERRBERTIR BRI, % PET &0 FREMKRUEERIRRERMREERE LU
MRL=SHRISAEEE, MR ;

H= 28 amERid 2 el LIERKS, BRAMSEHSERGRE, #H—
A 1858 T BRI R,

Q: Do you understand the mechanism of phosphorus flame retardance?

A: First, it is gas-phase flame retardant. Phosphorus compounds decompose intosmall
molecular free radicals such as ¢PO,, PO and eHPOat high temperature, and react
with eH and e¢OH radicals generated during the combustion process to interrupt the
combustion reaction chain and realize flame retardance;

Second, it is condensed phase flame retardant. Phosphoric acid with a boiling point
of 300°C is generated during the combustion of phosphorus-containing compounds.
The phosphoric acid is further dehydrated to produce metaphosphoric acid and poly-
metaphosphoric acid, which promotes the dehydration and carbonization of PET polymer
chains to form a dense carbon layer on the combustion surface to isolate air and hinder
heat transfer, thus achieving flame retardance;

Third, the phosphorus-containing compounds generate water during the combustion
process, which dilutes the combustible gas and takes away the heat of combustion,
further enhancing the flame-retardant effect of the phosphorus flame retardant.
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Une-step Method ngh ﬁ;f;ﬁ;%oﬂﬁﬁFEﬁﬁéﬁéﬂuﬂu
Strength POlyamIde-B Recommendation Reasons

F| ber The strength of this high-strength
grade polyamide fiber is much

higher than that of conventional
nylon, which can be used in

HI| 245 R military textiles and outdoor
. products.
Processing Technology

KAMEARGMI A ZERERER, #&K
RYSEMPSIEERLIS ; ARSI

LB BRNER. KR LM LRA,
RIS A NIRRT R 4R 1802 2, B LETIZ AR
RREEHT, HISERERMAL 6 414,

Two-stage polymerization and multi-stage chip extraction technology are used to prepare
high-performance nylon chips containing low content of oligomer; high-efficiency cooling,
multiple drafting, high-efficiency heat setting, long spinning process, and slow cooling spinning
technology are used to ensure a slow cooling process of the melt after it was spun from the
spinneret to prevent the formation of a skin-core structure, thus producing high-strength nylon
fiber.

SR FImTR

Characteristics of Fiber and Product

EBHUE
K : 16,5~ 88.8dtex/5 ~ 24F (FDY)

Main Specifications

 HEERE
Filaments:16.5~88.8dtex/5~24F(FDY) Fiberoriginal appearance
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RERIAIE
(sReLZ(RLL) (GBT16603-2017)
i1 Oeko-Tex. OHSAS 18001 AIE

Standards and Certifications
“Nylon drawn yarn ” (GBT16603-2017)

Passed Oeko-Tex, OHSAS 18001 certification

TR 5%‘] iR

\A§MH

Fiber Performance and Product Features

EREE. Bt - High strength and good wear resistance
« IR YT - Good hygroscopicity
« QYRISEE Rt RI B LR - Excellent elasticity and elastic recovery of the fabric
g HTZERE (cN/dtex) HTZERET CV (%) GESER =S (%) BTREHAKE CV (%)
Specification Breaking tenacity (cN/dtex) Breaking tenacity CV(%) Extension at break(%) Extension at break CV(%)
88.8dtex/24F > 8.0 <8.0 =220 <70
KEEREZE (%) REHWIE (R
Yarn density deviation rate (%) Dyeing uniformity(Grade)
*2.0 3-4

Bz RHAR

Application Technology

F&  ATOLELESIET SN, TREIEPITL N, #REBFR
[ERE B KRB ERIN IR

Dyeing: Since the yarn contains oil during the production process, the oil should be washed
thoroughly during the dyeing process to avoid streaks.

After-finishing: Prolonged exposure to sunlight and ultraviolet radiationshould be avoided.
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Fiber Application =g
BREEFY4 M Clothing textiles &
RFRAR BEAR LMk KER ) LAk it HHFAR T3 EX
Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
v v
MES MK Erh ®F i Gisg2) i Wk YELD BRE=EH
Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining
v
N P

Professional
sportswear

High-end ready-to-

Down jacket
wear

Cap

Pk L5 Industrial textiles
HERIE EtPRAE AER® ERYRE IPEGHRE ERSERR FHERER BERm SR

Automotive interior Battery separator ~ Sporting goods Filtration products ~ Sanitary textiles Military textiles ~ Special papers ~Cleaning supplies Filtration products

v
el =X FOES IR AR As 4348 K REplEE
Fire Supplies Aerospace Outdoor products Building enhancement Masks Gauze mask Cable TAPS Motor case

v

FAM
uAv

0&A

Q! —FIEREEBE 6 FENALLEMREBRFABES, SMOERBMHA?

A ZAAHEXAMRAREMSERERRA, IaMERLTIA ENSE, &7
UIRBVEh 2150, IS, RATLTETERA, ESLRESMLAEH. ZEEHEIZ. B
MAERERAR, KIBRSLTHIERE, &SPEE 8.5cN/dtex,

Q: Why is this one-step prepared high-strength polyamide 6 fiber stronger than
conventional polyamide fiber, and what are the difficulties in production?

A: The fiber is prepared by adopting a two-stage polymerization and a multi-stage
extraction technology, which can efficiently extract the monomers in the chips and
improve their spinning performance. In addition, oxygen-free drying technology,
combined with high-efficiency tow cooling, multiple drafting, high-efficiency heat
setting and other technologies are used to greatly increase the strength of the fiber to a
maximum of 8.5cN/dtex.



Br4
Lugard

WEFIER

MEEE 4T, RENF MR
BIERY, &M RN 1
Zh. BEXRRET &, &
AT Pl inE.

Recommendation Reasons

The functional composite fiber
has good mechanical properties
while integrating flame retardant,
anti-ultraviolet, aging-resistant
and recyclable properties,
increasing the added value of the
product.

FERFRTR

FENE
K% : 167dtex/48F

Main Specifications
Filaments:167dtex/48F

82 PE GG RTEBR

Characteristics of Fiber and Product

mERAEIF BT ARE
g

Anti-Aging and Anti-Flame
Regenerated PET Fiber

HIERAR
Processing Technology

RBERERA. ERSEIMIRALRTINSE
BEYR, ARSHEREH. RELFEFE
FIFOR, KBRS L%,

The polyester bottle flakes orother waste materials
are recycled and pelletized through physical
methods to produce regenerated chips, which
are then blended with modifiers such as flame-
retardant masterbatch and anti-aging agent, and
prepared through the melt spinning process.

RIMRFRRE

Popular science knowledge of UV grade

RIMAIEER FRIMRER

UV Index Exposure level

3-5 55 weak

6-7 FZE medium
58 strong

R38 very strong

FERFRE SHEIREEE
Fiber original appearance Fiber cross section
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ERIAIE
(BaE#ez M) (FZ/T 54048-2012)
(PRI ELREZ) (FZT 54085-2016)

@i Oeko-Tex. GRS IAIE

Standards and Certifications
“Regenerated polyester drawn yarn” (FZ/T 54048-2012)
"“Flame retardant polyester low stretch yarn”
(FZT54085-2016)

Passed Oeko-Tex, GRS certification
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<YNEERYE, LIMEFEHFB
=
A/\ @ AT, BRERK
9 HEREM, EES
Fiber Performance and Product Features
- Physical recycling method to achieve the reuse of resources

- Good UV resistance and aging resistance with long service life
- Phosphorus nitrogen flame retardance, low smoke and non-toxicity

A BTEEE (CN/dtex) | BFRMFE (%) | HilgE=x (%) BKUETEE (%)
Specification Breaking tenacity (cN/dtex) Elongation at break(%) Crimp shrinkage rate(%) Boiling water shrinkage(%)
167dtex/48F =35 30.0+3.0 11.0£3.0 4.2%0.6
EHE (%) | HEE (PPM) RBREIEEL LOI mEKNEE
0Oil content (%) | Phosphorus content(PPM) | Limiting oxygen index LOI(%) Aging-resistant performance
A0W RIALRIMTES: 8h I, SREEREF 94.6%
2.8%1.0 = 6500 =30 The strength remains at 94.6% after 8 hours of continuous exposure
0 a 40W fluorescent ultraviolet lamp.

R AR

Application Technology

NESRE . ZRENENBNBREFLETZ
Weaving, dyeing and finishing: Refer to the conventional recycling process of polyester fiber.

SR

Fiber Application

PRIFAR Bk REWIIPIR REMR 2)Lig it AR I ER

Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
v

MaS MK Erh wF E220) Eici2) KK [SES LD BREEH

Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining

. BB - ZVEEHAR

DZ:‘l E&'HE High-end ready-to- 18F Professional

own jacket Cap

wear sportswear
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Bedding Curtain Carpet Sofa fabric Filler Towel Toys
v v v v

HER RHEE AEAS  ERSES TESRG TRHAS BRE  maRs  US®

Automotive interior  Battery separator  Sporting goods Filtration products  Sanitary textiles Military textiles  Special papers ~ Cleaning supplies Er‘gdazlcotz
v
AR BIESSIPS PSR RIS & A 448 ] REFE
Fire Supplies Aerospace Outdoor products  Building enhancement Masks Gauze mask Cable TAPS Motor case
v
FTAM
UAV

Q : MENERERBFHAREFENZOREFNERMHA?
Az BB RSN E RN ER MR SR T RIFNEI, BENFIERE
LR RY, SRT HEZBAMTERETNEANEE, BT T~ aEsnNE &
BERREENAIZBLXBNSSELRER, THHERAIW.

Q: What is the core competitive advantage of anti-UV and flame-retardant recycled
polyester fiber?

A: The fiber's differentiated characteristics of flame retardance and anti-UV proprerties
are well demonstrated, and the mechanical properties are maintained well, which solves
the problem of the significantly weakened strength of the flame-retardant fiber produced
with the copolymerization method and increases the product’s value. It is also in line with
the green and sustainable development themes that China is advocating, thus having an
impressive market demand.

Q: MENREFHENRERTA?

A ERETR PAMEIMAREGH GELT), BRTBEmeL. RRETEET
FREIBBMEIINENTNRENREST 4, RINRUGIABEREEM, ERIERINLE,
SRMREENFRNE, DFASHRENRE), SREF, BSWTH, BRI
REB LA T EM R RN RN EEIE, R T RERRUEINGEE, 24
HUFDE, SEERERR, MMERTERELER.

Q: What is the mechanism of aging-resistant polyester fiber?

A: Anti-UV polyester fiber is produced by addingUV absorber (anti-UVagent) to
polyester chips that are then processed through melt spinning and false twisting. Due
to theunique molecular structure of anti-UV agent, the hydrogen bond of the ultraviolet
absorber breaks after absorbing ultraviolet rays and molecular isomerism occurs, and the
intramolecular structure undergoes thermal vibration, opening the chelating ring so as to
release the absorbed energy as heat or harmless low-energy radiation. This method can
avoid the photochemical decomposition of polyester due to the absorption of ultraviolet
energy, which results in a decrease in strength, thereby achieving the aging-resistant
effect of the fiber.
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KADFBEREA, BMELHAMI. 8RR, HETE
F, MEELES PR LA ENFtH 5S4, BEL
ERTHBIMERIVETL, STIMHRHE T EE _LFRIX
AE, RABRKSEERERARFRLRKT,

Recommendation Reasons

With molecular tracking technology, the origin of the fiber can be
identified in the end product regardless ofcountless changes in textile
processing and subsequent processes of printing and dyeing. The
establishment of a traceability system for regenerated cellulose fibers
enables double-direction circulation from downstream to upstream
in the supply chain, and improves the transparency and sustainable
development of the overall industrial chain.

- ALEMME B ERA M | BfE  EL

Specific Variety

- Traceable Regenerated Cellulose Fiber | Brand: TangCell
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TangCell

WEFIER
FUERIEIEPMANTIERRA,
SSHL MR AL L B £ U R R BR AR
FAr RS ZEER,

Recommendation Reasons

Tracking technology is
implemented in the fiber
preparation process to realize
the transparency of the overall
industrial chain from raw
materials to terminal brands.

FHERIRE

Fiber original appearance

FEEHER

Fiber cross section

86 PE S 4G R ITEBRS

BB ET RIS

Traceable Regenerated
Cellulose Fiber

HERAR

Processing Technology

KRARD FBERNRHRMD, SHHRGLE
BRI DA R, KIEHLHE.,

Special components that can be molecularly
traced, are used and blended with cellulose
spinning solution to form a uniform dispersion
system, so as to prepare the fiber through the wet
spinning process.

R B miTR

Characteristics of Fiber and Product

FENE

%84T : 1.33dtexxX38mm

FRERINIE

(RERFEETEE) (GB/T 14463-2008)

BT Oeko-Tex INIE. FF& EU-BAT AR
EFEIIERTE EU-BAT Ak

Main Specifications

Staple fiber:1.33dtexx38mm

Standards and Certifications

“Viscose staple fiber” (GB/T 14463-2008)

Passed Oeko-Tex certification and complies with
EU-BAT standard

The production process complies with EU-BAT

standard

2021/2022 CHINA FIBERS FASHION TRENDS REPORT
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2%

« RABHREIND TBEREAR, BMEETHEGAINTHERE, aELmnAriRgIER
FRo

THEERTGENY, STRE, THESSB, AREFNAISMERR

RWRPOUE. BRM, FEHE, REEOFEHE. BFE

Fiber Performance and Product Features

- Molecular tracking technology is adopted to identify the origin of the raw material in the
terminal application even after the textile processing procedures.

- The fiber is hygroscopic, easy to dye, antistatic, and has good spinnability.

- The fabric is soft and smooth, breathable and comfortable to wear, with bright color and

good color fastness after dyeing.

=R FHIREE (cN/dtex) | FETRMFKIE (%) |BETRGRE (cN/dtex) | BETRMHAKE (%) EIRE
A Breaking tenacity in dry state | Breaking elongation in dry | Breaking tenacity in wet state | Breaking elongation in wet (CN/dteX)

Specification (cN/dtex) state(%) (cN/dtex) state(%) Wet modulus(cN/dtex)

1.33dtexxX38mm 2.5 22 1.4 20 0.26

RZAEAR
Application Technology

Gheh  BILlAys, R LIS HMAT4ERY

Spinning: Pure spinning is available or it can be blended with other fibers.

ny
W
j
H

STZEINM
Fiber Application

BREERLA Clothing textiles

PRIFAR IBEIAR L 2R KER 22 LAk it HHFER T3 ER
Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
v v v v
M55 AR Elh *F M e FKIR LHES LD BRE= R
Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining
v v
o8 BRI B AEEIAR
ngﬁﬂﬁ Hig'h_-Jend ready-to- 18¥ Professional
own jacket Cap
wear sportswear

<
<

KA Home textiles
KLtER Ek pI¥ Tiil H7EY) Em b=

Bedding Curtain Sofa fabric Filler Towel Toys.

gy
<

Al 454 Industrial textiles
HERIE ER St PR AER® ERGAM DEHRR ERHRSE A EEF puR;siadr)

Automotive interior Battery separator ~ Sporting goods  Filtration products  Sanitary textiles Military textiles  Special papers  Cleaning supplies Filtration products

v
AR =X FIER RHUIESE i) [m]= 4548 il BT
Fire Supplies Aerospace Outdoor products Building enhancement Masks Gauze mask Cable TAPS Motor case

LA
UAv
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Leading the Trend

SRR, EHER, PESHERREERENT OEZ, HIEX
EERES, BB TE. QFRATRE— T, BE A,
Qix . &, &% %%QEF‘FE’HS'Z* 2it, TRTHEBEHEBRR,

S5 EFLITES l:ll:l, HEZTR T LEMENREE
2?, ﬂ:ﬂﬁé'ﬁ cHEY, FREMOIREERIMEL; RIXE
AR, FRAPERA, BHEELEE, HEHEEBERIHEARY
HEYH;E{,\EE IR, FBHETERIIA.

Efforts to lead the trend can reach perfection. China’s fiber industry has insight into
consumers’ physical and spiritual feelings, captures the fashion trends and integrates
extremeness, concentration, and innovation into every aspect of its products. Through
ti-dimensional technical designs in the aspects of point, line, pl ane, dimension, and
ibers demonstrate great simulative elastic effects. Through the design that
ic and dynamic aspect of aesthetics, the fibers can meet the various
Itiple scenarios, and ensure the clothing accommodates every
comfortable and relaxing experience; Drawing inspiration
ulation technology to provide the best ethical choice
fashion tastes to create an era of a new trend of
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Recommendation Reasons

Functional elastic fiber is created through combinations of
%ﬁ variedmaterialsvaried special-shaped cross-sections, variedshrinkage
rates and varied functions, and supported bycomposite spinning,
fiber blending, draw texturing or other processing techniques; the
breakthrough in PBT fiber melt direct spinning technology has
enhanced the quality and production efficiency of the product. Non-
spandex elastic fiber provides a comfortable sporting experience, and
low-melting spandex fiber creates fashionable
fabrics that can be tailored to suit various
demands...enabling consumers to enjoy the
freedom, comfort and flexibility offered by
m these products.

HFm

- RENRIBERIENRELTE | mhR iR
- R PET/PTT AR E G4F4 | mhd - AE
- BEESFRRER PBT 474 | mh% | iBiFRLLTH
MRRBHESRL | M TE

Specific Variety

- Heteromorphosis Full-Dull PET Fiber with Foreign Constituents | Brand: SUMITAN
- Cool PET/PTT Bicomponent Composite Fiber | Brand: GOODEN COCK

- Melt Direct Spinning Dope Dyed PBT Fiber | Brand: Oceanles

- Low-Temperature Adhesive Spandex | Brand: QIANXI
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SAD RS HNARERLTE

Heteromorphosis Full-
Dull PET Fiber with
Foreign Constituents

HERA

Processing Technology

HMEAAES BN REETLERNIRAS AL
S35, T, i BHRETIFHIE.

The elastic composite fiber and the full matting
polyester fiber are simultaneously fed into the
roller and prepared through special processes such
as draw texturing, deformation, shaping, and

winding.
tR&# > SETIE
Slice preparation Crystallization and
drying _
JamYs 2L
Melt spinning
tR&R HETIE
Slice preparation Crystallization and
drying -
Jamgs 2L
/ Melt spinning
-y > PRI
Polymerization Melt transport
F&mRiEE

Flow Chart of Preparation

é, T J A

EASTERN SHENGHONG  Guowang High-Technique

gt
SUMITAN

WEFIEHR
ERYy. RASMERAN
A S, ReTHHEERK
KF, FHEBBMR, THR
EiiE.

Recommendation Reasons

The innovative combination
of composite spinning, fiber
blending and draw texturing
technology has improved the
fiber differentiation level. The
fiber has excellent cotton-like
feeling and is much sought for
on the market.

N\

> faghmT > TH
Post-spinning Deformation
processing ¢
HL% ¢ EE
Winding Shaping
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FERHRER

Characteristics of Fiber and Product

LHEIRIRE

Fiber original appearance

EBHE
£ 1 60 ~ 167dtex/53 ~ 152F

Main Specifications
Filaments: 60~ 167dtex/53~152F

Standards and Certifications
“Polyester low stretch yarn”
(GB/T 14460-2008)

ERIAE
CEeLR3822) (GB/T 14460-2008)

FAEMRESHIRER

Fiber Performance and Product Features
- Excellent elasticity and fabrics with good

elastic force
- BB SN, HEmklse i
JOERFRM, MROREE, FIRMRNE
 SMBRER. REHE

- Soft luster, warm touch, excellent cotton-like
effect
- The fabric is tightly woven and evenly dyed

=g BRZLEEEE (cN/dtex) B (%) HKBEE (%) BHEE (%)
Specification Breaking tenacity (cN/dtex) Elongation at break (%) Boiling water shrinkage (%) Crimp shrinkage rate (%)
148dtex/133F =22 > 20% >6.0 =28
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R AR
Application Technology

NE. & SREMRELTERASY

¥

Weaving and dyeing: It refers to the technical
parameters of conventional polyester fiber.

TN
Fiber Application

BREEMYA G Clothing textiles

RFRAR IBEAR L2HIFAR RIEMR 2) LAk (i3 HFER T EX
Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
v v
MaS MK Erh HF Ex27) Eici2) KK LS ety BREEER
Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining
I IR = FAERAR
235}_’25& Hig'h_-]end ready-to- U Professional
Down jacket wear Cap sportswear

Q&A
Q : AR RWESIHARREFHOLEMRBEMA?
A ZE@mEARMEERSD, —MEERER, OENRBLEEEFLHRELR.
FIPE S GLTERD, SRS TZ, EEAHEERNRAEME, XM
RETFRNERENTREL. BEMREHS, REBAR, AR8E, B0 %
EENABEFIN BrifREEL L.

Q: What are the properties and advantages of profiled components and different shrinkage
full matting polyester fiber?

A: This product has two raw materials. One is the full matting raw material with better
luster and touch feeling than ordinary cotton-like polyester. The other is the elastic
composite fiber which has excellent elasticity that greatly improves the product’s
differentiation and functionality, after a special draw texturing process. The fabric is
evenly dyed and tightly woven and has a fine cotton touch feeling with good elasticity,
which is particularly ideal for outdoor and sportswear fabrics.

FE=H H

AN3YLIHLONIAVAT \NN




tAE
GOODEN COCK

WEFIER
ZESHENPTTHYRABE
MERE, BEARBEMNF
R, FEAEBRENEMER
S M. ZRERERM
IRRIERE, BRMBAE,
Recommendation Reasons

The PTT component of the
composite fiber uses bio-
based raw materials, which is
recyclable and environmentally
friendly. The fiber has excellent
elasticity, elastic recovery,
wrinkle resistance, dyeability and
cooling touch, and has obvious
competitive advantages.

R PET/PTT JUEMRES
Lttt

Cool PET/PTT
Bicomponent Composite
Fiber

HERAR

Processing Technology

KA PET. PTT RIS, HAELRM—EL
BIRRZR DR, £ESH 2B ARBINA TR
LT, RMTFRMAD TR IERE, B4
LETRR AN RIS R B

Two components of PET and PTT are used to
produce the elastic cooling fiber with composite
spinning technology by adding a certain
proportion of cooling masterbatch online.
The different shrinkage properties of the two
components offer the fiber a permanent spring-

like crimp.
> i FRLE &
PET Transport Pre-crystallization
W e BEIFE o RIREEH Fig
Filtering Melt extrusion Adding cooling masterbatch Drying
heLiAft A £ R AER B
Spinning component Cross air blowing Oil applying Drafting Heat setting Winding forming
s JARLBTE RIS Fi%
Filtering Melt extrusion Adding cooling masterbatch Drying
> Epes E#R3E 4,
PTT Transport Solid-phase thickening

ABLEW T 13-H=E
Regeneratable crops (PDO)
1,3-Propanediol
(PDO)

EAGBLUEAR
Composite spinning
technology

PTT 11 > sty T REPET/PTT
PTT slice

SFUREE
Parallel bicomponent
fiber cross section

AL
Cooling PET/PTT
bicomponent filament

HEREE

Flow Chart of Preparation
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FERFRTR

Characteristics of Fiber and Product

EBHE
K& 1 55~83dtex/32F

tRERZIAIE
(WA R Rl / B R —RiR 2, iRl
(PTT/PET) E&&H4) (FZ/T54094-2017)

Main Specifications e TR
iber original appearance
Filaments: 55~83dtex/32F

Standards and Certifications

"Polytrimethylene terephthalate/polyethylene terephthalate
(PTT/PET) composite drawn yarn” (FZ/T54094-2017)
MRS RS

2 | ¢  quwmE
‘ }® Fiber cross section view
J \\J g,
/&\ L4 @
& &

 EVMERE, FEIFR

< IRAEBIERRTENE, KA

- R

- BLEF, BXER

c EREERI. 5. . #iE. S8

NS
= —H

Ik

@aN3YL 3IHL ONIAVI1

Fiber Performance and Product Features

- FBio-based raw materials, green and environmentally friendly
- Excellent crimp elasticity, permanent elasticity

- Cooling touch

- Easy to dye with rich colors

- The fabric is fluffy, soft, stain-resistant, wrinkle-resistant, crisp,

and easy to care

FEEARE | BRRGREE (cN/dtex) | BRZRMRKE (%) | HKULGEE (%)

Specification Breaking tenacity (cN/dtex) | Elongation at break(%) | Boiling water shrinkage(%)

55 dtex /32F 3.30 329 7.0

BHHIEIER (%) EHE (%) MEE (1 /m)

Crimp elasticity shrinkage rate(%) 0Oil content(%) Degree of intertwining(PC/m)

431 1.20 19




R REAR

Application Technology

F& . gEXAEEsERIVERN, REBEEHITE 110 ~ 120°CEH
BB BICRERMNRIFE 160 ~ 170°C, FEHIEMRIESIIE. RENEL, FTREL
ZEENFRERFIEBIREE

Dyeing: The high temperature and high pressure loose-stock dyeing machine is adopted, and
the dyeing temperature is controlled at 110°C to 120°C .

Setting: It is recommended that the temperature should be maintained at 160 °C to 170 °C ,
and changes in vertical and horizontal elasticity, width and weight should be paid attention to.
The overfeeding speed can be determined according to the needs of setting process.

RIRAR BEHAR T2 KERR 22 LAR it HFRR I EX
Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
v v v
TES MK h ®F =) i) IR & YLD BREEH
Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining
v
9457 ST 12 %13 = FiEnhiR
TG High-end ready-to- LS Professional
Down jacket Cap
wear sportswear

Q : /RE PET/PTT MAHME S AR SR AR IMNME?

A TEARMELRNERAENEMRTES, MINFERAENTEENE
REKES. RAEEERFHNEME. WL BRAGHENE, HEMEETERET.
MH5M. MEMFIRE, BEELHE. TTHENBRERMEEZRA.

Q: What are the performance characteristics and applications of the cooling PET/PTT
bicomponent composite fiber?

A: Elasticity has become a ubiquitous characteristic for fabrics and fibers in the current
trend. People have higher and higher requirements for apparel elasticity and comfort.
The fiber has good fluffiness, softness and natural crimp elasticity, whose fabric produced
is moisture-absorbing, stain-resistant, wrinkle-resistant, etc., and has been widely used in
well-known apparel brands such as ANTA and Li-Ning.
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fSEESRRE® PBT 44

Melt Direct Spinning
Dope Dyed PBT Fiber

HERA

Processing Technology

DSTERZBRERA 14- T ZEENEREL RARKAR
), MAEEHIMANENMAL, BE
EefbZOmLL, IThEEAER, FRBFRER
FLFENSHREIERRA, RREEREERKE),
BINELRNDREE RS, RINEBREHRERE
& PBT 4 4ERYI &

The fiber is produced by using Terephthalic acid
and 1,4-Butanediol as raw materials and titanium-
based catalysts; through optimizing the addition
amount and method of catalyst, the reflux ratio
of the esterification kettle is adjusted and the
esterification rate is controlled; a melt transport
system is developed to implement dynamic and
coordinated control technology, thus reducing the
fluctuation of melt viscosity, increasing the online
addition and mixing system, and realizing the
production of PBT melt direct spinning solution-
dyed fiber.

KHECE

Slurry configuration

,  EHRE .
Esterification reaction

ItEHTHLR BRI JEENEIES
Metering extrusion tow Masterbatch addition Melt transport
XS ED R b HLep s
Blow cooling Cluster oiling Winding forming
HEmER

Flow Chart of Preparation

T4 R

Shrink reaction

WK LLLTE

Oceanles

WEEH

KAEEPRR ERIW T PBT 474
BEES TR, ZALE™ R
RARRE. FFTOXBEE
TH. TEBRERRRE. &
FH WA EE.
Recommendation Reasons

The product has been a global
pioneer in realizing PBT fiber
melt direct spinning technology.
The fiber product has excellent
and stable quality, significantly
reduced yarn unevenness,
outstanding energy-saving and
consumption-reducing effects, as
well as significant economic and
social benefits.

KRERM

> Einal polymerization

'

< fejusunid

Melt filtration
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Characteristics of Fiber and Product

FEME
K& : 56 ~ 110dtex/24 ~ 48F

FERE
ﬁi)ﬁ&ﬂﬁE Fiber original appearance
(BEZRRRT —fzfs (PBT) 3%5£2) (FZ/T 54040-2011)
<<¥S<T “HRRT " (PBT) #74) (Q/XS001-2014)
=@ Oeko-Tex JATE

Main Specifications
Filaments:56~110dtex/24~48F

SHEREEE

Fiber cross section

Standards and Certifications

"Polybutylene terephthalate (PBT) elastic yarn” (FZ/T 54040-2011)
“Polybutylene terephthalate (PBT) elastic yarn” (Q/XS 001-2014)
Product passed Oeko-Tex certification

SRS H TR

7 / oo\ N i\
IGEICh &
- RIFAOREIEEE. BREHRITH. MRENE
- MRIMMEF @M. AR

- BREGIEE. BFEES, RREEKHN SR
< TSR, NIRRT B AR IEE BRI
« R FREERN. RIYBEMLLT. WELY. Z17E

Fiber Performance and Product Features
- Good dyeing performance, bright and full color, excellent chlorine resistance
- Excellent chemical resistance, light resistance and heat resistance
- Precise color grade control, high color fastness, no wastewater discharge from
dyeing and finishing, and environmentally friendly

Excellent fiber crimp, tensile elasticity and compression elasticity, and the
elasticity is not affected by humidity.
- The product has a soft feel, good dimensional stability, good wear-resistance,
and it is easy to care.

= A HIRLEERE (CN/dtex) | BRZGREECV (%) | BIRMEAKER (%) | BEMEKECV (%)
Specification Breaking tenacity (cN/dtex) Breaking tenacity CV(%) Elongation at break(%) | Elongation at break CV(%)
110dtex/48F( B ) 2.67 2.96 40.8 3.18
75dtex/36F( I8 ) 3.08 2.60 41.6 3.12
HHGEE (%) HKBGEE (%) R FRERALHZTFREOE (%) BFE (R
Crimp shrinkage rate (%) Boiling water shrinkage(%) | Yarn unevenness of corresponding pre-oriented yarn(%) Color fastness (Grade)
40.63 5.6 <126 =4
43.82 5.88 < 1.05 =4
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Application Technology

LR RE  TRNER, TRSBOERETREERLE, BEXBHE
ARG BIE 70°CHIB L6, BT LERR, SHELEEREAR
RE, FREREFRST 180°C

Yarn dyeing: tube dyeing is not recommended; atmospheric pressure
dyeing is applicable with ordinary dispersivedyes without using carrier.
Fabric dyeing: It is recommended to start dyeing at 70 °C . Due to fast
coloring, the heating speed should be reduced compared with polyester,
and the finishing temperature should not be higher than 180°C .

SN

Fiber Application

PRFAR IBEIAR REWIIPR KEMR =) LAR it HFAR T EX

Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
v v

MES MR Erh wF E=2) Eizga) iSid AR y54b BRE=EH

Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining

v v

I St 1% = EAERIAR
DEQHE High-end ready-to- 18¥ Professional

own jacket Cap

wear sportswear
v

RERE HMREER  AERAA ERSGRM DESRR FRSRME  HRHE AERm SRR

Automotive interior Battery separator  Sporting goods Filtration products  Sanitary textiles Military textiles  Special papers ~ Cleaning supplies Filtration products

v
HPE AR LIPS PoME&R IR & Wk p) il REpiFE
Fire Supplies Aerospace Outdoor products Building enhancement Masks Gauze mask Cable TAPS Motor case

A

UAV

Q : W&{FEY PBT HESEMYIA Y5 PBT (T4EMELL, RBHMHILE?

A JBREL) PBT SIS B4 PBT 474481, A TEHL. TR 8F. Th.
BFIE BRENT, SO8EFE TR 45.2%. b5, 1BREY PBT 419514817,
FREXAL£NFZTFASEMET 1.2%, BEBEHAR. REFEMRENMS.

Q: What are the advantages of melt direct spinning PBT fiber compared with conventional
chip spinning PBT fiber?

A: Compared with conventional chip spinning PBT fiber, melt direct spinning PBT fiber
omits the steps of pelletizing, drying, packaging, transporting, re-drying, melting, etc.,
and the overall energy consumption is reduced by 45.2%. In addition, melt direct
spinning PBT fiber has better uniformity, and the yarn unevenness of pre-oriented yarn is
less than 1.2%, having the advantages of low cost and more stable quality.
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Fi&
QIANXI

WEFIEH
EEREBRREERR AR
WAL AE LS =, 18 DN Uk
mAvRE,

Recommendation Reasons

The product has the characteristics
of low-temperature melting and
adhesion, thus forming bonding
paints in the fabric and increasing
the strength of the final product.

FERE

Fiber original appearance

HEHEE

Fiber cross section

100 PE S 4G R ITEBRS

2%

Low-Temperature
Adhesive Spandex

MERL

HERAR

Processing Technology

FRBHRNREFEERINEEMF, WREIZ.
G TZ2HTOINMENE, BRESLER, &
HEBRRERE =

Special polymerization materials and functional
additives are used to make innovative changes to
the polymerization process and spinning process,
reduce the melting point of spandex and render it
with low temperature melting property.

FERFMTR

Characteristics of Fiber and Product

EBE
K 18D

PR IAE
(hEERI R K 22) (Q/HFA 102-2020)

Main Specifications
Filaments: 18D

Standards and Certifications

“Functional spandex filament” (Q/HFA 102-2020)

FpMtEESHIRER

H %
CEMRR, HRERS, MR

« BROBE, [LL2NRRBRRZEME SR
RERYERFMNENE
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Fiber Performance and Product Features
- Excellent elasticity, high elongation, low stress
- The melting temperature is low, and the woven intersection
point of the spandex yarn is easy to form a bonding point.

- Improve fabric service life and beauty

= B W SeERE BTREKE | 300% fRKATIREE (cN/dtex) | FAEE 7T (cN) AREIRE AL EBYIE

S e:il?ication Breaking tenacity (%) 3009% elongation tenacity Thermal adhesion (°C) (s)

P (cN/dtex) Elongation at break(%) (cN/dtex) (cN) Product specification(°C) | Heat adhesive time(s)
18D >1.0 520+40 >0.25 = 0.40 <125 <30

R
Application Technology

|eh: BMEH< 25 IRE1500-1800, ERZESREE
< 125°C, FARLIERTIEI< 30s

Core-spun yarn: drafting ratio <2.5, twist 1500-1800, setting
steam temperature <125°C , heat treatment time <30s.

FE=H H

N A

Fiber Application

BREERYIAE Clothing textiles

AN3YLIHLONIAVAT \NN

RFRAR BEAR LMK KB 22 LAk i iR I EX
Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
v v
Ta& MK Erh ®wF =) e i LI el BRE=EH
Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining
v v
B |y TLEMR

Professional
sportswear

High-end ready-to-

Down jacket
wear

Cap

Q: ZFESEMALHEL, BRMRERHtA?

Az mEAEEMSLNTELR BIRANYE TABMERRALENER,
FERY) ERLLBVRENRZRIBRIELS, RO HEEE R, ZAEERREBE
IEBERY K. Bizg, MWMEZEIRREEINER, ReSMERSHHIENE.

Q: Compared with conventional spandex, what are the characteristics and advantages of
this fiber?

A: This product has the performance advantages of conventional spandex. Through
polymerization modification, it also has the characteristics of low-temperature melting
adhesion, so that the woven intersections of spandex yarns on the fabric are melted and
bonded to form a network of bonding points, which can prevent enlargement of holes
and yarns pulling off, thereby making the fabric run-resistant and improving the service
life and beauty of the fabric.
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WFIER

PEAHMIRE. RUESZAELREOIBARE, BE
R, REMRRE. FEER - MR eI Y
HARE. HFEXKY. Sl BFMEIRHRECIEER,
REMNEHIRENSES, RIFHEE R,

Recommendation Reasons

d38id @3LVINNIS

The imitated fiber is very much similar to natural fibers from multiple
angles such as vision and touch, offering the touch of cotton, the vision
of fur, the warmth of wool... The technological innovation of materials
provides the best ethical choice for fashion clothing, cozy home textiles,
and multiple industrial applications, generating new inspiration and
vitality for fashion and offering consumers a brand-new experience.

HFm

- 2IHAREGIRTE | MhE R

- IRERRTER B AREELTE | @i 27k

- D BERRGIRLAE | Mg SiEEL

- ERIERARBRECRSE PBT/PET E&444 | mhE © X

Specific Variety

- Full-Dull Cotton-like PET Fiber | Brand: Phoenix cotton

- Fur-like Regenerated Special-shaped PET Fiber | Brand: Loo Gee

- Mohair-like Polyacrylonitrile Fiber | Brand: Mohair Acrylic

- Dope-Dyed Wool-like PBT/PET Fiber Composite for Car Interiors | Brand: KDTECH
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Rig#s

Phoenix cotton

EHAREHMRTSE IR

KARMUREGRA, RASR

Full-Dull Cotton-like PET | 2”0 ™"
Fiber

Recommendation Reasons

In-situ polymerization technology
is adopted to realize uniform

HEZBA and stable addition of high-
. concentration TiO,, producing
Processing Technology cotton-like touch and gloss.

KARUERBNBGESEAR, ERXAEE
g2 T2 (3400m/min LLE), —H &%=
K. B5RE POY &HI dho

In-situ copolymerization and melt direct spinning

7t
5
R

3JHLONIQV3
3

technology are adopted, high-speed spinning
process (above 3,400m/min) is used in winding,
and low elongation, high strength POY full-
matting products are produced through a one-
step approach.

TiO, AR

Ti0, solution _w

Efe= > MERE > BRERE > JaiRit e > YhLetElR

Esterification kettle Precondensation Final Melt measurement Spinning box
kettle polycondensation
. kettle
FTRYEL

Oligomer pipeline

< H5E < P& < S < ML AD
poy Winding net winder Grease the nozzle Ring blowing cooling|

HEREE

Flow Chart of Preparation

103



FERFIRTR

Characteristics of Fiber and Product

0
Kg . 72dtex/72F (POY) Fiberirﬁrgigr;ﬁ;‘lgaﬁparance

FRERIAE Main Specifications
(RHEIRLTNE L) Filaments: 72dtex/72F(POY)
(FZ/TZ54106-2018 $147)
B4 Oeko-Tex IAIE Standards and Certifications
“Full matting polyester pre-oriented yarn”
FEMRESH RIS (Executed FZ/TZ54106-2018 standard)

N Passed Oeko-Tex certification
&y
-

Fiber Performance and Product Features

= < . .
cBES. REK - High strength, low elongation
N4 = .
< HERA, RRBAR - Elegant gloss, cotton-like touch
3 HIRRE LR A BREBKE | WREKEFEZ RN sz
@i Bl o K R s
Specification . (CN/dFeX) Variation coefficient of breaking Elongation at Variation coefficient of (%) o ; (%) o
Breaking tenacity (cN/dtex) strength(%) break(%) elongation at break(%) Yarn CV(%) | Oil content(%)
T2dtex/72F 31 3.2 98 35 1.2 0.68

R AR
Application Technology

3 skRER, —REXBEHEAREHRPOY
M FDY BRfER, FHMETZ~aTE X
B &R

Draw texturing: Generally, twisted fiber is used to
produce cotton-likefull-matting polyester POY and
FDY. The special draw texturing process gives the
product cotton-like style and touch.
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SHeEN A
Fiber Application

BREERLA Clothing textiles
REBIFIR RER 2)LBR

PRRAR BEDAR i F1FRR I% EXK

Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
v
=1k Elrh wF i1 Eici) IS R el BREEH
Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining
v v 2
e —
. B . SWiEHR T
Eﬁﬂ& High-end ready-to- Loe Professional =
Down jacket Cap
wear sportswear m &
>
SR
a
RAYAR Home textiles o 1A
==
KLEER A o IR 7Y Emh na g
Bedding Curtain Carpet Sofa fabric Filler Towel Toys =
=
v v ]

Pk FRL5LAE Industrial textiles
HERIE BEE AERSR ERSRE DIDEFHAR FRAHER WA EERR TR

Automotive interior Battery separator ~ Sporting goods  Filtration products  Sanitary textiles Military textiles ~ Special papers ~ Cleaning supplies Filtration products

v
HPE AR M=EMX  FPONES ERHUIEEE i) as 448 R REpHFAE
Fire Supplies Aerospace Outdoor products Building enhancement Masks Gauze mask Cable TAPS Motor case

FAM
uAv

0&A
Q: EHAREHRAENMARRRALEN?
A 2EARBENRTEIERTESGSXMBMN FOY &, XARKIETIZ, LG
AR mEYIRiEtn. FR. KABELESIRL, MRRAN AR RNFR, G5
FIZINIRERE, BOREMERR, BAHRefIMER, REERREZ S,

Q: What are the application characteristics and significance of fully matting polyester
cotton-like?

A: The cotton-like full-matting polyester fiber is mainly used for composite high-count
cotton-like fibers. Twisted with FDY, it adopts a special draw texturing process to make
the physical indicators, touch and style of the twisted cotton-like products similar to
cotton yarns. The development of cotton-like technology and cotton-like products will
help increase the output of cotton-like fabrics, reduce cotton planting area, increase the
planting rate of grain crops, and ensure national food security.
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Loo Gee

PR ERASRETBFA
s iR

SIGp R EF R ETEIRBLE.

seresmsm maEn | Fyr-like Regenerated
MRBERRUR TS, . .
Special-shaped PET Fiber

Recommendation Reasons

It leads the development of

imitation fur fiber towards the FIEEAR

direction of recycling, energy saving
and environmental protection,
which is in line with the current
trend of environmental protection
concept.

UEFREMBERENRE, £l ME&R.
TR ERN ITEFIFREMEZRITHNEST
RRPRFLALZZ ARSI, B MRS AN, i,
BLEMEIFo

Regenerated polyester from waste plastic bottles

as the raw material is spinning from self-designed
fishbone-shaped special hole spinneret after
sieving, pre-crystallization, drying, melting, and
metering, and then by cross air blasting, Oiling
and winding.

EFREEMR > wE_ TE& . TR » EEGSR _ JEREKE

Discarded plastic Screening Pre- dry Metering mixer Melt extrusion
bottles crystallization
BERETA
booster pump

A% | o fab:: o« REMR Lhis < A < it

Pre-network oil Cooling blow Spinning Component Measure
(“BaB” BUBTLLAR )
Fishbone spinneret

FRLE 5 > BHK > R DR > BRENE
Network nozzle Winder Inspection wrap up and store
classification

GR1 —» GR2 |—»

HERIEE

Flow Chart of Preparation
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TR lmiFm
Characteristics of Fiber and Product

FEME
K2 ; 83dtex/36F. 72dtex/24F

TRERIAE
((heaz s =3i==tC )
(Q/320582 LJT7-2016)
FEFRE “‘BREEE
Fiber original appearance “Fishbone-shaped” cross-section

SRS RER

y/ \
\———

cBEFRR, FEIFR

Main Specifications
Filaments: 83dtex/36F 72dtex/24F
Standards and Certifications

“Bionic dacron profiled drawn yarn”
(@Q/320582 UUT7-2016)

NS
= —H

CEBRN BE, SRS Fiber Performance and Product Features g

FEES. OEERA. RIS - Renewable resources with green and %H
SR, BRI AELT, AEEE. 2 environmentally-friendly features 5
EE(E. S - "Fishbone-shaped" cross-section. The fiber -

has certain elasticity and persistence
FRAE | BRRGREE (cN/dtex) | BRREKE (%) y P
Specification Breaking tenacity (cN/dtex) | Elongation at break(%) . ngh Simulation Soft IUSter and Smooth hand
83dtex/36F >2.15 40.3 feeling
BIKUGEE (%) BHE (%) . . .
Boiling water shyinkagg(%) o contentis) - Good wear and tensile resistance, cleanability of
4.2 1.63 textile, and convenient care and maintenance

R A

Application Technology

REE . TRERINENT. RH SN E MR EFLEOFNFRIVEEIEN,
After-finishing: there is no need to add matting agent, softener and other after-finishing agents
used to improve the luster and hand feeling of imitation fur fiber.
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Fiber Application

PRIRAR BEIAR LBk RIEMR ) LAR it HHFAR T EXK
Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
v v
MEE AR 12 wF E=27) Eicg2) i3 LEE y54b BREEH
Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining
v v
SR BRI = ElERNAR
Dﬂﬁ.ﬂ& High-end ready-to- ¥ Professional
own jacket Cap
wear sportswear
v
KEEAR EHS bk r i 1HFEH) £ A
Bedding Curtain Carpet Sofa fabric Filler Towel Toys
v v

HRER BAEE  AEAS ERYRAR DESHAR FRHRAGE  HLR AERm s

Automotive interior Battery separator  Sporting goods Filtration products ~ Sanitary textiles Military textiles ~ Special papers ~ Cleaning supplies Filtration products

v
AR M=MX  FP9NB& RIS & as 4148 Hi REFEE
Fire Supplies Aerospace Outdoor products Building enhancement Masks Gauze mask Cable TAPS Motor case
FTAM

UAV

Q ! ZFEFIEIIED, RANTEERAHESMIEE, R7#EE?

A: B%, XBARFAREMBERENRK, BRONEHRRIKH, SSHEFEH
MBNEFA ; ER, RASR—IIEFHLA, IRALGA 5000m/min, FEE~
mPUREHRE ; &E EARKHIBLRNSRIZ, ERIESHERENFER S THEX
F. MUFIFEEEFINER, BT EERWSKEMHNES, REBEEFKT,.
ZAABRITT ZARA. BER. H&M ELIG TR SR WA,

Q: Do you know the concept and measures of energy conservation and emission reduction
used in the preparation of this fiber?

A: Firstly, regenerated polyester from waste plastic bottles is used as the raw material to
reduce the dependence on oil resources and realize the high-value utilization of waste
plastic bottles; secondly, high-speed one-step spinning technology is adopted to achieve
the spinning speed of 5,000 m/min and reduce the unit energy consumption of products;
finally, the use of special spinneret and special process avoids the use of after-finishing
agents such as matting agents and softeners while ensuring high simulation, so as to
reduce the pressure of sewage discharge from enterprises in the subsequent process, and
improve the level of cleaner production. At present, the fiber has been popularized and
applied in ZARA, IKEA, H&M and other terminal brands.
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Mohair Acrylic

hDBERR GRS i

FLMBEE, NS, 7

Mohair-like HHERDEE, HHHREH
POlyacrylomt”le FIbBI’ Recommendation Reasons

Acrylic imitated mohair, with
unique style, can partially replace
mohair for high-end clothing.

HERA

Processing Technology

KA DMACESIMF %, MRRHRIZESR
BOEERERRLT %,

Acrylic fiber with the characteristics of mohair

is produced by two-stepofDMAC wet spinning
method with special process.

R B miTR

Characteristics of Fiber and Product

FTEHE
%34T : 12.2dtex X 102mm

FERERE
Fiber original appearance *;R)E&i*im

(PELLRELT M 223R) (GBT 16602-2008)

Main Specifications
Staple fiber: 12.2dtexx102mm

Standards and Certifications
AR “ Acrylic staple fiber and tow “(GBT 16602-2008)

Fiber cross section
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/?/F/i )

\

U\eﬁ

< REFE, HFAR
« TRIRBIEISRIEAEAL

< B, BMDNEDEE, HRA

SBERNE

« RRFERIREREE

Fiber Performance and Product Features
- Smooth surface with shiny luster

- Excellent resilience and fluffiness

- Few crimps, looking like lamb mohair and

imitating natural mohair style

- Strong dye affinity and bright colors

A BTREEE (CN/dtex) | BRZSRE CV (%) | BRRFKE (%) | BIREKECV (%) | HKEEER (%)
Specification Breaking tenacity (cN/dtex) | Breaking tenacity CV(%) | Elongation at break (%) | Elongation at break CV(%) | Boiling water shrinkage(%)
12.2dtexx102mm 2.6 13 37 11 3

Bz RHRAR

Application Technology

R LEIEE 90~130°CH

S

Dyeing and finishing: dyeing temperature is 90-130°C of heating dyeing
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Fiber Application

RARAR BEIAR REMIFR RER Z)LAR LS H{FAR I% EXK
Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater
v
TE&HR Erh *F # Eic12) K LS ity e
Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining
S ERK - £V iEHAR
D:H QYHE High-end ready-to- EF Professional
own jacket Cap
wear sportswear
v
RLER ELE St px L HFEY) £ A
Bedding Curtain Carpet Sofa fabric Filler Towel Toys

Q: RT BT BEL?

A:DBEELFALFE ENRE, XMRFLFE, BETIEHE BN ‘K
FIE" HESSKFEMRM, FHEREILE. HFRB. BES. #IEHF. S
ST% TMUEMNSEKEFRYNNLRERER, BERERIRTE LSRR
FUFRHZ— TRTREEE. KEAREBUKSILFHNERY ..

Q: Do you know mohair?

A: Mohair refers to the coat of Angora goats, also known as Angora goat hair, which is
named after the Turkish word meaning "the best hair". Its shape is similar to that of long
wool, with smooth surface, strong luster, high strength, good elasticity, less crimp and
easy washing. It is not only an excellent raw material for manufacturing plush fabrics, but
also one of the advanced animal textile fiber raw materials in the world market. It can be
used in jacquard blankets, long wool overcoats and high-luster wool fabrics.

N
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FERFERRBERAE
PBT/PET E& 414

Dope-Dyed Wool-like
b3 PBT/PET Fiber Composite

KDTECH t .
for Car Interiors
i BIE A
HEFRENANDECLTHE, &
e RESIT™ Mo
RKARKBEBTLANEAR, FERKREN
Recommendation Reasons PBT 5 PET MKl EEE Ay 2, BEEGTAE
Coarse denier wool-like bi- FERESG T Z RGN T 2 HI&Emm.
component composite fiber, By using dope dyed on-line addition technology,
combined with dope-dyed it is prepared by the procedures that PBT with
technology, is used to develop lower melting pointand PET materials are subject
customized products for to composite spinning firstly, and then combined
automotive interiors. with air deformation post-spinning process and
core yarn humidification process.
R F MR
Characteristics of
Fiber and Product
FEIE Main Specifications Fiberﬁgﬁiﬁrame
K% : 556 ~ 1111dtex /146 ~ 288F Filaments:556~1111dtex /146~288F
TRERIAIE Standards and Certifications

(=TainfE) (Q/320412KDF001-2016)  “Airjet textured filament standard ”
(Q/320412 KDF001-2016)

SEERESHERR S, BERENEME FHET
‘W - RERRECRA, GFES, SEOTFR
MR RICEL. BAEEPNTR, REBHHR

Fiber Performance and Product Features

- Three-dimensional crimp, with strong elongation and fluffiness

- High color fastness and green environment protection realized by using solution dyed
technology

- Soft, fluffy, and moderately flexible hand feel of the fabric with a great decorative effect
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g HTERE (cN/dtex) | ERZRUFEE (%) ElE (%) KU (%) BEE () ‘
Specification Breaking tenacity (cN/dtex) Elongation at break (%) 0il content(%) Boiling water shrinkage(%) Color fastness (Grade)
850dtex/192F >0.8 20£7 1.0+0.5 2~9 =44 ‘
R R#AR
Application Technology
R D RATRENRA, SFEMEA 3. 5 TH, EEIEA
40 £+
A% . RBRE 130°C, BY/E] 30min, FHRZEZE 1°C /min
ER : BICRE 150°C, R 20m/min
Knitting: using flat knitting machine (3, 5 and 7 needles for
needle type, and 40 needles for mesh size)
Bobbin dyeing: dyeing temperature (130°C ), time (30min), heating
rate (1°C /min)
Shaping: recommended temperature (150°C ), speed (20m/min)
E8
PRRAR IBEIAR R2WIIPR KEMR =) LAR it HFAR I EXK g X
Leisure wear sportswear Safety protection suit Home wear Baby clothes Suit Jeans Overalls Sweater o H
v v v z
TE&ANX Elrh wF Ee27) i) PiSid R yELh AR
Lingerie Scarf Sock Shoe materials Luggage Swimsuit Shirt Wedding dress ~ Garment lining
= [Si 1243 = L AERIAR
Dgavnﬂ‘a}zfet Hig'h_-]e‘r?dﬁ ready-to- m?a¥ Prof(:sésiona\
) wear P sportswear
RERE EHPRAR B A o DEGRL ERSHAR  FH4A BEAR gweo
Auto:wtive irﬁterior Battery seI;Jarator Sponﬁg g;a?is ERGRmM Sanitary texﬂlljeus Military texﬂreg Special papers CIeaE:ﬂng su:;Iies NRE
v
HP AR BIESIPS PSR FRRIEE % as 4148 ] REhFEE
Fire Supplies Aerospace Outdoor products  Building enhancement Masks Gauze mask Cable TAPS Motor case
T
UAV
A
Q : ZFENINTRAMAH T AR A?

A RE. KE WISENIASENSEHE (850dtex/216F), XLENGBERE.
MEZEMEERS, REEHLIRERFENHASHTEE, BRSNS, =S
TR R RITHIEIRMK S, RIEZABA4EER RIFRIHIEMNEBNR.

Q: What are the processing technology and characteristics of the fiber?

A: The total denier count of fibers used for interior decoration of automobiles, trains,
aircraft, etc. is high (850dtex/216F), which requires high color fastness and friction
resistance of the fiber. Therefore, it is necessary to debug the two components in the
spinning process to ensure uniform cooling, strictly control the overfeeding and tension
in the air deformation process, and ensure that the formed fibers have good elasticity
and terry effect.
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FIBER

Creating the Future

BISRARE , mPBiE, PEFAFESIE, JEESMIMT%E
MEBEIR PR, %E&E%%ﬁ&ﬁméﬂ&%uubﬁ%‘]“ﬁ?ﬁ, FRiR = IR ERET
HI=HHIE T ZRMAARE. ST EMH RIS
EUEEW(*”‘WL AN BiEREHFRR, S TIEHSE
FEap REET 2, SRERELIERSINEE F—F,
REERIIR. FARRRIIENTIE ], FELSERRF. B
BUFT 5| TR Ko

High-quality innovation can lead and create the future. China's fiber industry bravely
challenges the limits of equipment processing and fiber performance. Breakthroughs
have been made in the high-quality preparation technology of ultra-high-strength
‘carbon fiber, and the preparation process of middle-modulus high-strength carbon fiber
prepreg ha;'}iegg[_r]e more mature and stable. High-performance carbon fiber materials
have been lntrod:ljéhd\ to the fields of large civil aircraft, unmanned aerial vehicles,
solid engines and other fialds in all aspects, enhancing the revolutionary new power of
engineering and manufacturmg The performance and function of polyester industrial
yarn and high-strength and hlgh-modulus vinylon have been further improved, infusing
new vitality into the fields of trafficiprotection and special paper. China’s fiber industry
is creating the future with science, wisdom and innovation.

NS
¥ —H
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PSR
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| 43814 TVDINHIIL HLINZULS HO!

HFmM

- RREGEREEBEETLIVE | @iE X
- HESRERRIGES S | mhE b

WFIER
RERE, REER. EEMEEH. BRHLTIZ LR,
PRERLTEERIIN TR M REARFR, RS ETLERE. . &
P MIERME, FELF4MRESIIREE L—FH, W@
P, IS RAREF T Ao

Recommendation Reasons

There is no strongest fiber, but only stronger fiber. It is upgraded in
the process of solid-phase tackifying and gel spinning to challenge
the processing and performance limits of fibers, and improve fiber
strength, toughness, weatherability, and sunlight resistance, thus
further improving fiber performance and function, and connecting new
applications in the fields of traffic protection and security paper.

Specific Variety

- Dope-Dyed Black High Strength Polyester Industrial Yarn | Brand: UNIFULL
- High Strength and High Modulus Fine Denier Polyvinyl Alcohol Fiber | Brand: WANWEI
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S
UNIFULL

W

BT SEEET LN
N ShEge. RTBEN. T
EREGERAEMREBETWY | irspnisnzwr =

2Pl RERENLA

Dope-Dyed Black High mAARHS.
Strength POlyeSter Recommendation Reasons

I d . | Y It combines the mechanical
n UStrIa arn properties, dimensional stability,
flexibility, environmental
resistance and UV aging

HEZRA resistance of high-strength
: polyester industrial yarn, and
has outstanding advantages in
weight loss and lightweight of
B EAE RO R AR F B RS FEDHY safety protection products.
5. DFEHEFTNSEEET R, AR5
RRECREBREIIGRILRE, FIERGLEIE,
High-viscosity polyester slices with uniform melt

2t

HIME

34nLNd HL ONILYIHD

molecular weight distribution and neatly arranged
molecular chains are prepared by solid-phase

tackifying technology, and then blended with
solution dyed black UV-resistant master batch and

finally prepared by melting spinning.

RETRIMIRL —> TR &
Black anti-ultraviolet Dry pre-crystallization
masterbatch RBErE > Brip
Mixed melting Extrusion molding
L PET
PET Tackified PET l
iR < AER < SRS EHRNIR
Winding Heat setting Multi-stage multi-fold thermal stretching
FI&ZE

Flow chart of preparation
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Characteristics of Fiber and Product

FEM
Tlk#2:1100 ~ 3300dtex/192 ~ 384F

Fiber ﬁssg\ﬁfpﬁprance
TR RIAE Main Specifications
GRLTIK2) (GBT 16604-2017) Industrial yarn:1100~3300dtex/192~384F
FEMEESHIMmIFR Standards and Certifications

“Dacron industrial filament” (GBT 16604-2017)

Fiber Performance and Product Features

 RBES - High strength
 TIRIE M. TIERINEWIHRER YT - Good environmental resistance and UV aging
JEREERA. BFES. FBIMR  resistance

- Dope dyed technology, with high color fastness,

and environmental protection property

I B wERH b B SR TS 2 2 K N

Specification Breaking tenacity (cN/dtex) breaking tenacity (%) Elongation at break (%) at break(%) 9 0Oil content (%)

1100dtex/192F 8.03 0.75 14.28 1.53 0.62
FHRKEE (%) BELRINENRERITE (%) ATRBEEIEWBEREE (%)
BEE (177°C 2min 0.05cN/dtex) (1.2w/m?/nm, 500h) (1.2w/m’/nm, 504h)
Color fastness (Grade) Dry-hot shrinkage (%) Continuous UV aging strength retention rate (%) | Artificial climate UV aging strength retention rate (%)
(177°C 2min 0.05cN/dtex) (1.2w/m’/nm,500h) (1.2w/m’/nm, 504h)
4-5 6.9 57.18 89.88

Bz RHEA

Application Technology

SREMNSRRETT 2

3

Refer to conventional high-strength polyester
industrial yarn

118 2] F 4 W 17 8 % R & 2021/2022 CHINA FIBERS FASHION TRENDS REPORT



SHeEN

Fiber Application

SREN BBt PR FERR ERGRAR IDESHRR ERHER  HHE HEAm SR

Automotive interior  Battery separator  Sporting goods Filtration products  Sanitary textiles Military textiles  Special papers Cleaning supplies Filtration products

v v
Pl MR FSMB& IR =) Aas 4148 Pl REIHFEE
Fire Supplies Aerospace Outdoor products Building enhancement Masks Gauze mask Cable TAPS Motor case
v v v
TN

UAV

Q : EIMEWA B AT, REIPINEBRHA?

A KFAPBRIMERKHERK, BARKIRE-RA, BERREIFREES AR
NRZELMBOEEN, NMNEKRERAREENGSE, MENEERS|EEM
iR

MEINIEEDENENBENE, THEREKINIEZEZFBENMEN NG REKE
RIFBIHTEY. R&f. HETEREIGEREIEIIMAER ; RREGER BRI Z£XA
BEMETEINT, BRI R R IN AR N R RE B RYARE SR IR AT B Bk
B, MMEEIFRIMESTRIE R,

Q: What is the effect of UV light on the human body and what is the mechanism of anti-
uv?

A: The longer the ultraviolet wavelength in the sun, the deeper the penetration into the
skin is. The higher the energy level photon flow energy can cause the denaturation of
nuclear protein and some enzymes in the cells, thus causing different degrees of damage
to the skin, and even causing various skin lesions in severe cases.

Anti-UV agents are mainly divided into inorganic and organic types. Inorganic anti-
UV agents mainly use inorganic substances’ good refractive, reflective and scattering
properties to the incident wavelength to achieve the purpose of anti-UV; the dope dyed
black high-strength industrial yarn uses organic anti-UV agents to achieve the purpose of
anti-UV radiation by absorbing UV and converting UV into low-energy thermal energy or
electromagnetic wave with wavelength.
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Bt
WANWEI
WEEH

AERAREH, 5THEDIEE

Small differentiated varieties
with strong competitiveness

realize the accurate docking with IR

innovation.

4B SRR R O HigLT A4

e =20m 8 | High Strength and High
315 Modulus Fine Denier
Recommendation Reasons Pﬂly\"nyl AlCOhOl Flber

downstream markets by technical Processing Technology

KASHRRIE LA LT 2, KB ERbSH.
BEEIAEL, SRRV,
It is prepared by spinning solution preparation,

FIRERHA.

solidification, hot-wet drawing and drying with

the process of wet spinning containing baron.

FERHFMTR

Characteristics of Fiber and Product

FENE

%34T : 0.56~1.1dtexX3~12mm

TR RIAE

(EaEER O IHEBREA4) (Q/WW 02.002-2018)
1837 1SO 9001, 1SO 14001, OHSAS 18001 JAIE

Main Specifications

Staple fiber: 0.56~1.1dtexx3~12mm

Standards and Certifications

“High-strength and high-modulus polyvinyl alcohol
ultrashort fiber "(Q/WW 02.002-2018)

Passed ISO 9001,I1SO 14001,0HSAS 18001 certification
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Fiber original appearance

SEBEE

Fiber cross section
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* @ &

BT, HERERA
- HUKBIRIE. BHRERS, BRmRET

Fiber Performance and Product Features
- Fine denier fibers with a large specific surface area
- Improved softness, anti-wet strength and overall quality of the paper

PRI RISEEE (cN/dtex) | HFRMBK (%) |MMRE (cN/dtex) FEE (°0)

Specification Tensile strength (cN/dtex) | Elongation at break(%) Elastic modulus(cN/dtex) Initial melting temperature(°C )

L1dtexx12mm >125 5-8 >280 > 105 |

Rz AR
Application Technology

FRAKBRESEGRE, HRAREBEE—EEHGE NMAAEERsRED
IRERLT 4, BEEEEIRTIFNEEE, BIRIRERN 10%, FEGRSESK
EEE28 6% K.

Firstly, the wood pulp is defibered with the fluffer machine.And after the wood
pulp is ground to a certain number of revolutions, fine denier high-strength and
high-modulus polyvinyl alcohol fiber is added and the grinding is continued to a
set total number of revolutions. The grinding concentration is 10%. The amount
of fiber used is about 6% of the pulp weight.

£HeER
Fiber Application

BFIESAR. HRek,

It is used for securities paper and drug packaging.
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Q: AEFESRELKHEFENNARRRMHA?

A AESRBRSRBELIFGEAENLLRERRA, FXEY, EERIERLLERM
ZETE R P LUABIR S VG LT BN ERIEA T, EAKBYIKAEA. LIRIEMR
MRS, FRI2EMRE. MRBEE, 7F 95° CHUKPURSEEREIIEHITE 1L.5% LT,
B L IRE M EAKA A,

Q: What are the application characteristics of fine denier high-strength and high-modulus
polyvinyl alcohol fiber?

A: The specific surface area of fine denier high-strength and high-modulus polyvinyl
alcohol fiber is large with good hydrophilicity. After adding a small amount of this
fiber in the papermaking process, the hydrogen bond force between the fibers after
papermaking can be greatly increased, so as to improve the tension of the paper, the
filtration and softness. Especially, the wet resistance strength and breaking strength
increase. The shrinkage rate can be controlled below 1.5% in hot water at 95°C, thus
improving the quality of the finished paper as a whole.

Q: HithpvfL™=mKR A, &7 /#EE?

A KEMBRZIEERLS S, [ZERATRETEREF TR, HREERINES?
—RMFARR. FAME. RELDHFEHZTANRETEREM. KAaERZIHE
FUHEBFZ KR TSRIMRER, LB R E N RA SR @S pif 55 24/

1B)o

Q: Do you know about other vinylon products and applications?

A: Water-soluble polyvinyl alcohol fiber is widely used in the home textile field and
medical industry. The medical disposable surgical clothes, surgical caps and surgical
gauze we see daily are made of water-soluble fibers. The water-soluble polyvinyl alcohol
fiber is easy to hydrolyze, pollution-free and environmentally-friendly, which can avoid
the problem of environmental pollution caused by the incineration of terminal products.
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= M RERRET 4

WFIEH
MAHEREEMEZ 5 , KEZER. tIBFHE
2EEFUEARASES, RifeRABERERT 4SS
A, BEIXE] 6400MPa L L, EBAKFIXE|EPRAcRH;
iR SR AT AT G &R ARINAR, HEART.
HEE & ME EERNEMER, SIEEMTERNTMK.
BElREZ I FEEFREE = CERZIE, WAaH—F W
FEWIRERRSG R,

Recommendation Reasons

Carbon fiber is the "core" of composite materials and a treasure of
a country. The company has independently developed a full set of
domestic technology and equipment, breaking through the preparation
technology of high-quality ultra-high strength carbon fibers, with a
strength of more than 6,400MPa, and the overall level has reached the
international advanced level; the preparation technology of medium-
modulus high-strength carbon fiber prepreg becomes more and more
mature, which can meet the requirements of the main bearing
structure of large-size, curved surface composites.
High-performance carbon fibers provide
domestic raw material support for aerospace,
solid engine housing, etc., and also provide

solutions for further lightweight.

£t

HIME

34nLNd HL ONILYIHD

d3414 N0gdvd JINVINH041H3d-HIIH

HFmF

- BENRERATAE | mhE | HE. R
- PIEEIRIRATATURHE | Mg 15

Specific Variety
- Ultra High Strength Carbon Fiber | Brand: SY, TZ

- Middle Mould and High Strength Carbon Fiber Prepreg | Brand: HS
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Ultra High Strength
HiEe Carbon Fiber

EVEEFARA, BEBE
BN FIER. TEMAY
SENFRFRIAY, KIE
P,

HE
sy

Recommendation Reasons BIZRA

With the self-developed Processing Technology

technologies by the company,
the mechanical properties and
technological properties of ultra-
high-strength carbon fiber are
equivalent to those of similar
products abroad, so as to achieve
the goal of domestic substitution.

HlgHEnFE. SHMEE. YU
RERR, ARXKATBRAHLEAGIEE
T1000G B2 Emit#Rz, RE®EINEA
AR LT LE L MRS AR f R R Bl & B =58
ERETEE,

Firstly, the polymerization solution with high

molecular weight, high intrinsic viscosity and high
homogeneity is prepared.And then the T1000G
grade ultra-high strength carbon fiber strand
is prepared by dry-jet wet spinning technology.
Finally the ultra-high strength carbon fiber is
prepared by pre-oxidation and fine control
technology of carbonized fiber structure.

SFERFRTR

Characteristics of

Fiber and Product

FERE HEEER BRETLEAAYIE

Fiber original appearance Fiber cross section Carbon fiber fabric diagram
FENK Main Specifications
SYT65-12K. Q76026-12K SYT65-12K,Q26026-12K
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FRAERINE

(RRIERBEIRLTHE)

(GB/T 26752-2020)

FpMESHRER

9""6
a | >
) ¢

s&

BEEE. BeEe
TN, SRS

- EEMEREELEAREELR

Standards and Certifications

“Polyacrylonitrile-based carbon fiber”
(GB/T 26752-2020)

Fiber Performance and Product Features

- Ultra-high strength and ultra-high modulus

- Good processability and high fiber utilization

- Excellent conversion and good tensile properties

of composite materials

FEER g RIRSRE (MPa) RIRSREE CVE (%) BEREBKE (%) HIRHAKE CVE (%)
Specification tensile strength(MPa) CV value of tensile strength(%) | Breaking elongation in state(%) | Breaking elongation in state CV(%)
SYT65-12K = 6400 4.2 2.1 3.0
QZ6026-12K 6370 2.2
HI{HEE (GPa) ZEE (g/km) RBE (g/cm’) ok
Tensile modulus (GPa) Yarn density (g/km) Bulk density (g/(mx) Enterprise
=294 448+3 1.80£0.05 7h B
ongfu Shengying 2
294 485 1.80 HEE —:I:
uozhan Fiber

HIME

R AR

Application Technology

AR L ERTINIMAHENRY), BWRISRIBA4E. FL. ZRE
FUERARER.

R | EBRTMIHEMEE. BEMNE. WIMEESINEE R,
REIZ RIEFTENADR ERXEMFHEELBHNEM LG
REFRARERBENTITIZ, SRTESME. ML BREME.
AERMRIE,

34nLNd HL ONILYIHD

Fabric technology: it is suitable for processing carbon fiber woven fabric,
and can also be mixed with glass fiber, aramid fiber and basalt fiber.
Prepreg technology: it is suitable for processing epoxy resin, phenolic resin,
bismaleimide resin base and other prepreg products.

Molding process: according to different application scenarios, the molding
process is selected by comprehensively considering the production cost on
the basis of exerting the advantages of material performance.lt is applicable
for winding molding, resin transfer molding, hot pressing tank molding and

SO on.
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Fiber Application

RERIR BBt PR FERR ERY%AR DESHRL ERHRAME R EERm iR

Automotive interior  Battery separator  Sporting goods Filtration products  Sanitary textiles Military textiles  Special papers Cleaning supplies Filtration products

v
JEB A& EMR FSME& IR =)L W] 4148 Pl REIHFEE
Fire Supplies Aerospace Outdoor products Building enhancement Masks Gauze mask Cable TAPS Motor case
v v

T
UAv

Q&A
Q : BREEmT AR AN SEIMFRS~REL, FRnfE?
A ZEmAAIERNERS. FRUES. MUERAURESE. HL. 958
Ml AP WPSRENRT. LRASHE2NB IR, BEMAEL
HERERA, EBT2ERENHO. TRUESEAFISERTENFIERARBRTT.
éEF‘xﬁZIE'%kmo HERIHIREAE] 6400MPa LLE, AIHREEIXE] 294GPa LU L,
KR EFRFEHE KT

Q: How is the technology and performance of ultra-high strength carbon fiber compared
with similar products abroad?

A: The polymerization, dry-jet wet spinning, carbonization technology, polymerizer,
spinning machine, steam draw machine, pre-oxidation furnace, carbonization furnace
and other devices and oil agents, and sizing agents and other auxiliary materials in the
product development process are all independently developed, with a complete set of
equipment and technologies for carbon fiber production, which can completely get rid
of imports from abroad. The mechanical properties of fibers prepared by dry-jet wet
spinning technology are greatly improved, and the production efficiency is significantly
improved. The tensile strength of the fiber reaches more than 6,400 MPa and the tensile

modulus reaches more than 294 GPa, reaching the international advanced level.
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Middle Mould and High
Strength Carbon Fiber
Prepreg

HERA

Processing Technology

E—ENENMBET, EBHEREMENE
TERRYEIRIGREOHITRITRSL PRl
BRIV A RETREL

B—HRE | ERERE LR RRNGIE,
FEmZETFIE £2% ;

ETHER . RHNEFNREESESRLE
SmeERTES, WEEREMNENHIER
TR MATERNRE, &RELNWE. s
FHEZ EIEHITE 3%

Under a certain pressure and temperature, the
resin film and the corresponding fiber or fabric are
rolled and impregnated through hot melt dipping,
and the prepared material is a hot melt prepreg.
The first step is coatingthat iscompleting the
preparation of film on the coating equipment,
and controlling the resin surface density at + 2%;
The second step is impregnation that is
transferring the prepared film to the impregnation
equipment and compounding it with the carbon
fiber, conducting the infiltration of resin to the
carbon fiber under the action of temperature
and pressure, and finally completing cooling and
crimping. The surface density of prepreg should
be controlled at 3%.

fas
HS

HEFER

PSR HETURFIARLL
BE. HREBSNMESEN
B, AINATESMHEX
DEMEL, H—PKIMEM
TEMRETHEE W

Recommendation Reasons

The medium-modulus and high-
strength carbon fiber prepreg has
the characteristics of high specific
strength, high specific modulus
and fatigue resistance. It can
be applied to composite main
bearing structure components
to further realize lightweight in
aerospace and other fields.
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Step 1
Matrix o
7

Release film o Application system

Step 2
Resin coating

Reinforcement fibers

|
'. Consol:datlon \ L‘

Resin coating

Release fim
o O

— ﬁﬁ-
Resin coating o Heatlng \‘;D

;ﬁ?;HEEFIZmL*i.

Prepreg production process flow diagram

FERFImFR
Characteristics of Fiber and Product

FEME

EH918-35%-12KHF40-U-145gsm-1000
EH918-T-33%-12KHF40-U-133gsm-300
EH918-F-33%-12KHF40-U-133gsm-6.35
—HFUSHEHEEE 1000mm, FERFHISE REMBIIRET L
EaMEL RBFIEWLERA LmMsliapes, Hil
WRAERRA T Z EAHhE,

T EFURKIRTE 300mm, EERTFHIEARTREEIRE
WETEE GME, XBIRERIN B EIERA 5T
AR S, FhEd RN T Z5emfE.
=ZERIRBIEET 6.35mm, TREMEMHLIZ, FIKI
SIRITH). HEIHITERES, BRRRNMEENES, TMX
FILERME. O\, ERUSEIAO. #ERFTEEHE.

Main Specifications
EH918-35%-12KHF40-U-145gsm-1000
EH918-T-33%-12KHF40-U-133gsm-300
EH918-F-33%-12KHF40-U-133gsm-6.35

The first type of prepreg is 1,000 mm wide, which is mainly
used for manufacturing carbon fiber composite materials with
complex structure. The prepreg is manually paved and pasted
on the mold to complete the preparation of the preform, and
is manufactured by autoclave molding process.
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Prepreg products



The second type of prepreg is 300 mm wide, which is mainly used for manufacturing large-

size and simple-shaped carbon fiber composites. The prepreg is automatically paved and

pasted on the mold by the equipment to complete the preparation of the preform, and the

manufacturing is completed by the autoclave molding process.

The third type of prepreg is 6.35 mm wide, which is mainly suitable for automatic silk paving

process. It can realize independent control and turn, and has strong surface adaptability. It can

not only lay on concave and convex surfaces, but also realize variable thickening laying such as

opening and reinforcement.

FRERIAE

Q/321181 THS002 ERIEFEEMLTLER I ITE

HSCP3-7S-J008  FlikHNRERAEIAE

HSCP3-25-J027  Fii=#tAMAERE

Standards and Certifications

Q/321181 THS002Enterprise standard of polyacrylonitrile-based carbon fiber

HSCP3-ZS-J008  Specification of Prepreg resin raw material
HSCP3-Z5-J027  Specification of resin for prepreg

FetESHRER

SO WO

« BREALETUREIBISR E P LUK B IARY 6-12 15, BEREWMIUNZ—
- FIEEMLY, PIRIEREIRMBERR, mRESS, EFML
AEEFS K, EEBREARME=MREIBIELEAER
cHUREMREMLS, RRTFUSKRETEESEEE (CA) KT 300MPa

Fiber Performance and Product Features

- The strength of carbon fiber prepreg can reach 6-12 times that of steel,
and the density is only a quarter of that of steel

- It can be made into any shape on the basis of good plasticity according to
the mold shape, which is easy to shape and process.

- It is able to meet the requirements of large aerospace parts paving cycle
with long adhesive life

- Excellent impact resistance, with Compression After Impact (CAl) of
unidirectional prepreg greater than 300 MPa

R 1 HF40 RERETLERI N FIERE
Table 1 Mechanical properties of carbon fiber HF40 grade

g RIRSEEE (MPa) BREBKE (%) HIfRES (GPa) ATE (g/km)

Specification Tensile strength(MPa) Breaking elongation in state(%) Tensile modulus (GPa) Yarn density(g/km)

HF40-12K 5600 1.90%0.25 295 445+8

*EE (g/cm?)

Bulk density(g/cm’)
1.80%+0.02
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R 2 EH918 [ HF40-12K IR AFE TR RETEAR
Table 2 EH918 / HF40-12KThe performance index of epoxy carbon fiber prepreg

130°C wet state

HMEER
B IR Test result
Test item Test environment %Zﬁ‘\'_{‘ﬁ'é E?tt?'ﬂtﬁ]{ﬁ a (j\/(%)b
Essential performance Three batches Mean value a
0°tirfeR =ETS X1t(MPa) 2707 5.96
0° tensile Dry state at Room temperature Elt(GPa) 166 2.09
00°4irfeR T X2t(MPa) 82.2 10.0
90° tensile Dry state at Room temperature E2t(GPa) 8.60 1.52
TEFS X1c(MPa) 1382 9.04
Dry state at Room temperature Elc(GPa) 151 2.05
0° /&% 82°CEA X1c(MPa) 1049 15.7
0° compression 82°C wet syr:;e
Elc(GPa) 150 4.71
°CEDS
égg st’f;m X1c(MPa) 853 14.9
90°FE4E TEFE X2c(MPa) 234 2.58
90° compression Dry state at Room temperature E2C(G Pa) 9.54 730
ERTS
Dry state at r/%oom temperature sbs(MPa) 102 4.10
FRREBE 82°CIEZS
Short beam strength 82°C wet state sbs(MPa) 738 10.7
oCIBA
égg viffﬁmm sbs(MPa) 57.4 14.0
Smax (MPa) 150 4.11
ERTS
Dry state at I/%oom S5%(MPa) 85.0 3.35
G12(GPa) 477 2.68
Smax (MPa) 112 3.27
EREI] 82°CIEZS
In-plane shear 82°C wet state SS%(MPa) ST4 2.98
G12(GPa) 3.54 2.73
Smax (MPa) 83.0 4.16
130°CERS
ot S5%(MPa) 385 5.06
G12(GPa) 2.51 6.31
FrLbLfR FRTS
Open hole tensile Dry state at Rﬂsom temperature Oht(M Pa) 470 2.82
ERTS
Dry state at I/%D;lom temperature OhC(MPa) 365 2.80
FHLESE 82°CIRAS
Open hole compression 82°C wet state ohc(MPa) 330 2.32
oCEAS
LSOCES ohc(MPa) 301 391

130 PE S 4G R ITEBRS
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Application Technology

1BEEIE | TUSHEEI RIS RS FENHTT ; BT ERERTUSEERE TR, T/
B, ZAREETEN, MIYEHEL ; BIYFUREELE 4 BT RIESRFE ;
Efi312 : 2H=T, REERHEM 6.0 bar £77; L 1~ 3°C /min BIFHEERFIIAE 180°C
GABBRMUEL) ; fREF180°C, 6.0 barBRE/D 2/hK ; LUAKT 3°C /min MR ERER
£ 60°CLA T

Operation process: the cutting and paving and pasting of prepreg should be carried out in the
cleanroom; the surface of prepreg should be kept flat without wrinkles during the paving and
pasting process, and the bubbles between layers should be driven out in time; it is suggested
that the prepreg should be pre-compacted every 4 layers;

Curing process: In full vacuum environment, 6.0 bar pressure is applied in autoclave; heating
conducted to 180°C at the heating rate of 1- 3°C /min (the lowest temperature of thermocouple);
The homothermal180°C at 6.0 bar should be maintained for at least 2 hours; it is reduced to
below 60°C at the cooling rate of no more than 3°C /min.

N

Fiber Application

RARENEHEF. TAMN

Civil large aircraft structural components, UAV

Q : ESEmRATETUIRINME R A?

A : EH918/HF40 2Kl Mg AN AR, TEH T FEE R ehZahmn T
EHEMBARLEMGRESE, RBTABERNREILTZEEENS% BARASH
— (&L E, H CAl{&7E 310MPa L E,

Q: What are the advantages of medium-modulus and high-strength carbon fiber prepreg?
A: EH918/HF40 prepreg is a toughened epoxy resin system, which is mainly used for the
paving manufacturing of quasi-planar composite integral structural parts with planar
or low-curvature curved surfaces. The integrated molding can be realized by using the
method of dry winding and paving and pasting process, and its CAl value is above 310
MPa.
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AEl™=m

RECOMMEND PRODUCTS

REePhiPeTi

SAFETY PROTECTION FIBER

ST

ELASTIC FIBER

ERIbeT 4

CUSTOMIZED FIBER

{FELT44

SIMULATED FIBER

hREE G444

FUNCTIONAL COMPOSITE FIBER

HEFR R4
White antistatic polyester fiber
RSB ERHAL 6 44

Conductive carbon black polyamide 6 fiber

RRERIBLHEL
Low-temperature setting melt-spun spandex
Ak Z AsMEEEL

High-stretch low-modulus spandex for yoga clothes

PR TR R AR LTLE

Single-component double-twist wrinkle-resistant polyester fiber
TURRIKIR R T PSR 4T 4

Pilling-resistant jet-woven polyester fiber for brushed cloth
418 2T TN T s R AR AT 4

Elastic fine-denier porous polyester fiber for corduroy

TEIIRTRERERAR 6 JRLT
Dull cotton-like polyamide 6 blend fiber
LA ESVEEap ey

Cotton-like elastic bicomponent blended fiber

ERREES a4

Lightproof composite polyester fiber

[FREBINEES SRR 6 474

Dope dyed functional composite polyamide 6 fiber
ARG F I ERERR 6 T4

Graphene modified special-shaped polyamide 6 fiber
AEFRUR SN B RHRZ 6 44

Graphene in-situ polymerized modified fine-denier polyamide 6
fiber

KA SR ERB A A RS

Taichi Stone modified high-strength high-modulus regenerated
cellulose fiber

AERB RN (h-BN) cHMEEAELFERAL
Non-hexagonal boron nitride (h-BN) modified regenerated
cellulose fiber
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HEALTH PROTECTION FIBER

EMBAFLTH

BIO-BASED CHEMICAL FIBER

PR

COMFORTABLE FIBER

BB RLFTE
RECYCLED CHEMICAL FIBER

FEREBLFTH

DOPE DYED CHEMICAL FIBER

NE M ERER A4

Wormwood modified polyester fiber
BIRAEFRINERMTA 6 474

Ultra-low denier zinc-based bacteriostaticpolyamide 6 fiber
FEANDESRMAR 6 2125

Zinc-based bacteriostaticpolyamide 6 fiber

IR IR E H eI R B AR 6 2146

Collagen modified polyamide 6 fiber

RAMNE TR/ RA 4

Copper-based bacteriostatichamboo lyocell fiber
RN BEAERASE

Artemisinin modified regenerated cellulose fiber
HRINEB LA AR S

Deodorizing and bacteriostaticregenerated cellulose fiber
PE (PHBV) /PP WAMERLEGLFLE

PE (PHBV)/PP Bicomponent Skin Core Composite Fiber

R SRFR/REF 44

Bacteriostatic Lyocell Fiber

=45 PLA/PTT WARID SR £F 4

Three-dimensional crimped PLA/PTT bicomponent high elastic
fiber

SR F M F U e tR kSR AR AT 4
Different-component, different-specification, different-shrinkage
cotton-like polyester fibers

—DEBR AR RESLTH

One-step special-shaped polyester nylon composite fiber
RIS mEERfAR 6 44

Polyamide 6 fiber with a low melting point

INEERUE B AR A

Wheat protein modified regenerated cellulose fiber

et STV SN i s

Ultra-high shrinkage polyacrylonitrile fiber
—TERRBEEEY

One-step easily dyed cationic polyester covered yarn

(EN=REEES =y

Recycling regenerated cellulose fiber

[FRECBRERET S

Dope dyed ultra-black polyester fiber

RRE BRI

Dope dyed high-fluffiness polyester fiber
RREBREEE RS BCE

BCFdope dyed special-shaped cross-section blended fiber
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FNEREHEEFENRESE
M, BEBNHRERERHFUNR
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Safety is the guarantee of a happy life.
As our closest guardian, safety and
protection fiber must not only offer
warmth and aesthetics to consumers,
but also provide comprehensive
protection to guarantee consumers’
safety.

d3414 NOILI3108d ALIVS

B&nFrB R4
B BERNEARIE. CBRASBREEMKS, PEBINENR, Mkt
#AE © 22dtex/3F
MARAR : 58K, BEHEH, BICKAREF RO
MRS : R2fFPRR. Ak, T, EX DAG. EFRR. ERSRR
mhE . AS
BRIRE TR SR AT

fix B SR ERHAE 6 414
R OKAES B, BhERBE. IEA
FAE ¢ 1.66dtexX38mm. 22.2dtex/3F
MR | SBALBEMR, TR, RENIRBEERNLE, REFEA
HEBIIGE
RZFR4TE : BHABREREB TIEAR. T2, EAIFIR. HRIRE. FE. BHFES
AR
kg SRR
BRI © BT HRRMFMEERAE
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White antistatic polyester fiber

Feature: with conventional polyester as its cortex and conductive polyester as its core, excellent
antistatic functions, as well as washability

Specification: 22dtex/3F

Applied technology: It can be blended with various filaments and staple fibers. Cationic and
disperse dyes are recommended.

Application field: Protective clothing, business suit, work clothes, sweaters, sofa fabric, fireplace
supplies, and medical textiles

e Brand: Zhou Dao
e Enterprise: Jiangsu ZJA New Material Co., Ltd.

Conductive carbon black polyamide 6 fiber

Feature: permanent electrically conductive, antistatic and wash resistant

Specification: 1.66dtexx38mm, 22.2dtex/3F

Applied technology: Conductive fiber has low resistance, avoid capacitive equipment when
blending and dyeing, and try to use photoelectric equipment.

Application field: dust-proof and antistatic work clothing, workwear, medical protective
clothing, labor insurance clothing, gloves, and antistatic underwear

 Brand: TAIERXIN
e Enterprise: Haining TAIERXIN New Materials Co., Ltd.
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5EmFEM, NiERE, SRHAENMTZiR
HHRL, ITESHEKENN. Bl FE52
Wikee, WFHBRERIFHZEMAR, FRIFE
hEFERMERY, FRIET EFEE,

43414 1SV

The fiber guarantees close fitting in sports while
adding a fashion element. Specially modified and
process-designed spandex has new properties of high
elongation, low stress, anti-stripping, and non-curling,
offering consumers a good wearing experience, taking
into account new fashion concepts while maintaining
sports comfort.

RERIBHIL
$95m  12005°CRBIDREE, EaEHEMOKER
#& : 10~50D
MARKA : TEURRE : 11015°C ; REEE : < 95°C; fEBPHE:3~7
RZFRSTIE, Bk, ThEB AR, FIMNEEHARSE
SRhE : Be

BIRE | AR ELRHRERARE

AR E ASREIESL
Ba Bk, MRS, MR Mk, SYFEEmERR. FE. THR
A © 22.2~400dtex/1~16F
BZARA | BIKARBSFROEEE . BNURBERZEN. REBENZ
EHITE 120°CLLF, 1.5h DA ; FREEVEERATHITE 190°CLATF, 30~90s 5
EEERLRENITHIAE 125°CLLT, 30s N, REEHZ(H
RIFESE © WMAR. #RF. 4F. MR HE

k% : PT-SOFT

BRIRE : FUNFRER LR EIRAE
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Low-temperature setting melt-spun spandex

Feature: 120£5°C ultra-low temperature setting, ideal for preparing free-cut fabrics
Specification: 10~50D

Applied technology: Setting temperature: 110+5°C; dyeing temperature: <95°C ; dyeing PH
value: 3~7

Application field: pantyhose, underwear, outdoor sportswear, etc.

e Brand: Mengsha
e Enterprise: Hebei Bangtai Spandex Technology Co., Ltd.

High-stretch low-modulus spandex for yoga clothes

Feature: high elongation, low modulus, acid and alkali resistance, the fabric is easy to wear,
soft, comfortable, and non-squeezing

Specification: 22.2~400dtex/1~16F

Applied technology: Cationic and disperse dyes are recommended. Reducing bleach is
recommended. Dyeing temperature should be controlled below 120°C, within 1.5h; dry setting
temperature should be controlled below 190°C, 30~90s; wet setting temperature should be
controlled below 125°C, within 30s, without drafting.

Application field: yoga clothes, socks, denim, underwear, ribbon

 Brand: PT-SOFT
e Enterprise: Hangzhou Banglian Spandex Co., Ltd.
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TEERER KT HE, RAEERRERENTER, RE™miZ
DREFEN,

The fiber precisely meets downstream demands and matches various
specific terminal applications. Through technological upgrading and
process optimization, exclusive customized fibers are created to meet
the needs of consumers to the greatest extent and improve the core
competitiveness of products.

d3414 Q3ZINOLSNI

BAKG ISR REGLT 44
B SALEAERGVENIRELTHBE. FHT ; SEERY
ERIIERET, FRP TR
FAZ © 500~550dtex/96F
MARA : FISAAFL L, FEERY
MANE | F. FEAREREEH
28 AR
ERiR ) : AREETEEN A ARAR

MENENEETTRARIETH
W R MARR. RERE, WIS
FIA& © 545dtex/384F
BRI, EMAERERN FIABRELEMRME 15°CEs, 2
BENE, RIEREHSE
MR, : Bl NREHER
28 : AR
EiRRY : EREEITESE A LERAT

MEZF T A TR R E
H Bt ISR, M. BE
FHE © 333dtex/576F
REARAR : FIAEHZESS, 7 0.25MPa %55 20min EREARE 145+2°C,
BLBNINERISS), TR 55h, FrRigOWETE
IR - JT AR
mhg R
iRl : S THIERERNKALETRAT

9 =

s
pin]
(o
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Single-component double-twist wrinkle-resistant polyester fiber

Feature: The thin fabric produced with the fiber blended with cellulose fiber is wrinkle-free and
has a fine touch; the fabric produced with the fiber blended with wool is elastic and is not easy
to creases.

Specification: 500~550dtex/96F

Applied technology: The fiber can be blended with cellulose fiber, wool, etc.

Application field: fabrics for suits, wool coats and other clothing

e Brand: Tongkun
e Enterprise: Tongkun Group Zhejiang Hengtong Chemical Fiber Co., Ltd.

Pilling-resistant jet-woven polyester fiber for brushed cloth

Feature: pilling resistant, wrinkle resistant, non-ironing, sturdy and durable, UV resistance.
Specification: 545dtex/384F

Applied technology: When texturing, the temperatures of the upper heating box and the lower
heating box are about 15°C lower than that for conventional varieties, and the drafting should
be thoroughly done to ensure the uniformity of dyeing.

Application field: high-end interlining, windbreaker lining fabric

e Brand: Tongkun
e Enterprise: ongkun Group Zhejiang Hengteng Differential Fiber Co., Ltd.

Elastic fine-denier porous polyester fiber for corduroy

Feature: color absorption, good resilience, wrinkle resistance, softness

Specification: 333dtex/576F

Applied technology: A pressure steamer is filled with 0.25MPa steam for 20 minutes and then
quickly heated up to 145+2°C to evenly heat the inside and outside of the cake, which is set
for 5.5h, so that the product shrinks and sets uniformly.

Application field: corduroy fabric

e Brand: Tongkun
e Enterprise: Tongxiang Hengji Differential Fiber Co., Ltd.
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With the shape-retaining characteristics
of synthetic fibers, it is infinitely similar
to natural fibers in multi-dimensional
such as structure, luster, touch
and performance, which stimulate
consumers' purchasing desire in its
appearance and texture, and realize the
dream of bringing skin close to nature.

HICARERERRR 6 R4

KR L ORI, HCRRA. FROGBER

FIA& @ 33.3~155.4dtex/19~96F

RIAIRAR : EINTRGERGKNIBN, OB/ T R 6 A4
A : O, WA, T SO

ERAE 1 §RIRLD
HRIRE | BEARBILRNBIRAF

(iRt IR 53R4T
B SRS, RURERIET. BESR ATRGME. HAKAER
PEERTR. SPERE. BRI
FAE 1 22~167dtex/9~96F
MR SRR ESE MR
RIPIAIE : IEHE. EORELL. WEHHH, EHR. KR
ke : AR
IR EREBHFHRERAR
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Dull cotton-like polyamide 6 blend fiber

Feature: Good cotton-simulative effect, soft luster, smooth and delicate touch

Specification: 33.3~155.4dtex/19~96F

Applied technology: pay attention to tension control during post-processing, and the tension
should be less than conventional polyamide 6 fiber.

Application field: underwear, yoga clothes, T-shirt or sportswear, etc.

¢ Brand: Brocade yarn
¢ Enterprise: Fujian Yongrong Jinjiang Co., Ltd.

s1ona

Cotton-like elastic bicomponent blended fiber

Feature: Different fiber mixture, good elasticity and resilience, easy to dye at room temperature,

and color-changing property. Its products have the luster and feel of cotton, being comfortable
and elasticity with good drapability.

Specification: 22~167dtex/9~96F

Applied technology: Weaving and dyeing refer to conventional polyester fiber

Application field: stretch pants, stretch faux suede, two-tone stretch fabric, sportswear, and

casual wear

¢ Brand: Cotton elastic yarn
¢ Enterprise: Huai'an Sanlian New Material Co., Ltd.
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IRER G444

BREANFRMEMETRS U AFERRRIHLE,
IR LT IRF LTI, PRECHFED FEM.
RELSHM, FHOigt. EOTE, £iE. a5
RR. RER. RIMNAFINRET —1K, KIThAELT4E
FTEAR

Blending and joining different functional elements of
natural fiber with chemical fibers, the fiber is made by melt
spinning or wet spinning which changes the molecular
structure and surface structure of existing fibers. Well-
designed and crafted, it integrates bacteriostatic, far-
infrared, cool sensation, warmth-retainment, UV resistance
and other functions, to achieve a perfect upgrade of
functional fibers.

d4414 311S0dIN0J 1VNOILINNS

EXARIESS T4
BR L FRER, BEERENEARE. BEXN ; RYEREE—BARE, M.
T
#AE : 135dtex/108F
MARR FIERNATHR NAREMI R RREL, TRINRIKEIE;
LERTNATHIKS, BRI, Wik REIEFFREE. & Bk
Fge - 2ot - B2 TRALE
R : ENE®. =5

mmhe | &

BIRE | ANTIER A ERAF

FREBINEES R 6 44

BRITHBFER. BFH5. RBHR, BNAGNE. KR RIS,
LRNBIER TR

#AE 1 20~138dtex/5~36F

MAKEA | EREE. NESEMRBRTEER ; BIKRARERE ; B,
L&, ERESTIFSRENRBRTH, 24T ENEAEHTRAENE
RRIEEY, FEAINEKIEER. BET. SaeEMBE IR aRtaEa

(47
RIS « IREEEL %F. AR 29900, EFARS
mRhE C EhE

BRIRE : AT SR RRERAE
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Lightproof composite polyester fiber

Feature: The fabric has a soft touch and good heat insulation and lightproof properties; its
surface has a layer of velvet and presents a novel style.

Specification: 135dtex/108F

Applied technology: It can be directly applied to knitting; the beaming process can be free of
warp sizing; no twisting or sizing is required; the tension should be controlled in the weaving
step to avoid fiber strain and breakage; the dyeing and finishing process requires open-width
refining in the order of "refining-preshrinking-dyeing-finalizing".

Application field: indoor curtains, tablecloths

e Brand: Jinji
e Enterprise: Zhejiang Heng You Fiber Co., Ltd.

Dope dyed functional composite polyamide 6 fiber

Feature: the fiber has strong color fastness and evenness, while being green and
environmentally friendly; it also has bacteriostatic, deodorization and anti-ultraviolet functions,
among others, producing fabrics with soft touch.

Specification: 20~138dtex/5~36F

Applied technology: The setting temperature and time are the same as those of conventional
polyamide fibers; low-temperature dyeing is recommended; refer to conventional polyamide
fibers for processes such as blending, weaving, and finishing. When the fabric prepared by
the fiber is dyed, finished or post-treated, it is strictly forbidden to add hydrophobic additives,
chelating agents, high sodium ion additives, sulfur compounds or amides.

Application field: clothing fabrics, socks, underwear, infant textiles, medical supplies, etc.

e Brand: JinQl
e Enterprise: Zhejiang JinQI New Material Technology Co., Ltd.
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Graphene modified special-shaped polyamide 6 fiber

Feature: Y-shaped cross-section of the fiber has a cooling sensation in contact with the skin
and can reduce the sticky feeling when sweating. The fiber also has bacteriostatic, far-infrared
and antistatic functions

Specification: 1.5dtexx38mm

Applied technology: Dyeing, weaving, finishing and other processes are the same with
conventional polyamide fibers.

Application field: bedding, underwear, shirts, socks, sportswear, etc.

e Brand: Shinas
e Enterprise: Changzhou Highbery Nano New Material Technology Co., Ltd.

Graphene in-situ polymerized modified fine-denier polyamide 6 fiber

Feature: Combining bacteriostatic, anti-mite, anti-ultraviolet, far-infrared, and anion functions
Specification: 1.33~2.78dtexx38~88mm, 22.2~122.2dtex/24~96F

Applied technology: refer to conventional polyamide 6 fiber

Application field: knitted underwear, underwear, socks, towels, bedding

* Brand: Gaoxi
¢ Enterprise: Hangzhou Gaoxi Tech Co., Ltd.

Taichi Stone modified high-strength high-modulus regenerated
cellulose fiber

Feature: In addition to characteristics of high-strength and high-modulus regenerated cellulose
fiber, the fiber also has far-infrared, bacteriostatic, heat storage, warmth retainment and anion
functions

Specification: 1.33dtexx38mm

Applied technology: It is recommended to add more than 30% Taichi stone fiber in blending;
dyeing, refer to conventional modal fibers for weaving, finishing and other processes.
Application field: underwear, T-shirts, quilts, shirts, pants and mattresses

¢ Brand: Taichi Stone
e Enterprise: Taichi Stone Co., Ltd.

Non-hexagonal boron nitride (h-BN) modified regenerated
cellulose fiber

Feature: combining bacteriostatic, anti-mite, far-infrared, anti-ultraviolet and antistatic functions
Specification: 1.5dtexx38mm

Applied technology: when blending with other types of fibers, the recommended proportion of
graphene fiber is >50%.

Application field: bedding, towels, underwear, sanitary products, carpets, etc.

¢ Brand: Kyorene Graphene

e Enterprise: Nantong QS Group
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Wormwood modified polyester fiber

Feature: plant-derived bacteriostatic property, high elasticity, heat resistance and wear
resistance, as well as excellent spinnability

Specification: 1.2~3.0 dtexx38mm, and 55.6~222dtex /72 ~144 F

Applied technology: refer to conventional polyester fiber

Application field: workwear, underwear, children’s clothing, sportswear, and bedding

¢ Brand: Byherb
¢ Enterprise: Qingdao Byherb New Materials Co., Ltd.

Ultra-low denier zinc-based bacteriostatic polyamide 6 fiber

Feature: Combining moisture wicking, soft and breathable, skin-friendly and comfortable,
bacteriostatic and anti-ultraviolet features

Specification: 5.56dtex/3F

Applied technology: dyeing: dye bath pH value: 6~7; dyeing temperature <120°C; weaving:
warp sizing is recommended, weaving speed <800m/min; calendaring before dyeing: speed
20m/min, temperature <180°C; calendaring after dyeing: speed 30m/min, and temperature
<160°C

Application field: lace fabrics, ultra-thin socks, quick-drying sportswear, tights, inner material of
protective clothing, medical protective clothing breathable lining, mask inner lining, etc.

¢ Brand: Wenfeng
¢ Enterprise: Jiangsu Wenfeng Chemical Fiber Group Co., Ltd.
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Zinc-based bacteriostatic polyamide 6 fiber

Feature: Moisture absorption, skin-friendliness, long-lasting bacteriostatic property,
deodorization, anti-mite property, etc.

Specification: 44.4dtex/24F

Applied technology: \When blending with other types of fibers, the recommended proportion of
the fiber is about 50%; in terms of dyeing and finishing, avoid going through a strong acid and
strong alkali environment, or the bacteriostatic function will be reduced.

Application field: Underwear, clothing, socks, shapewear, towels, and curtains

¢ Brand: Bofu Technology
e Enterprise: Bofu Technology Co., Ltd.

Collagen modified polyamide 6 fiber

Feature: integrated moisture absorption, bacteriostatic, cooling sensation and deodorization;
with silk-like luster, cashmere-like softness and smoothness; the moisture absorption and
breathability of hemp fiber, etc.

Specification: 16.6~2.18dtex/6~34F

Applied technology: It can be interwoven with various yarns to prepare different textile fabrics
Application field: outdoor sportswear, towels, underwear, socks, high-end bedding, etc.

e Brand: Hengshen
e Enterprise: Changle Hengshen Synthetic Fiber Technology Co., Ltd.

Copper-based bacteriostatic bamboo lyocell fiber

Feature: high strength, moisture absorption, breathability, easy dyeing, antistatic property, etc.;
its fabric has high color fastness, smooth touch and fine gloss

Specification: 1.33~1.56 dtexx38mm

Applied technology: compact spinning is used to reduce the hairiness index; the printing and
dyeing process of ordinary lyocell fiber is used to prevent fibrillation of the fabric surface.
Application field: Underwear, towels, and bedding

e Brand: LYO
e Enterprise: Shanghai Lyocell Fiber Enterprise Development Co., Ltd.
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Artemisinin modified regenerated cellulose fiber

Feature: Plant-derived bacteriostatic, mosquito repellent and anti-mite properties; its fabric has
high washing fastness.

Specification: 83.3~333.3dtex/24~60F

Applied technology: It can be used alone or interwoven with other fibers, and can be dyed in
the same bath with conventional cellulose fibers or cotton textiles.

Application field: Underwear, socks and home textiles

¢ Brand: Hao lJiesi
¢ Enterprise: Xinxiang Chemical Fiber Co., Ltd.

Deodorizing and bacteriostatic regenerated cellulose fiber

Feature: Moisture-absorbing and breathable, the fiber not only inhibits the reproduction of
bacteria, but also eliminates sweat odor through neutralization with the acid and alkali in the
sweat.

Specification: 1.33dtexx38mm

Applied technology: When blending with other fibers, the recommended proportion is 50%;
use reactive dyes in dying

Application field: Casual wear, underwear, and bedding

¢ Brand: Miaoka
¢ Enterprise: Shanghai Zhengjia Milkfiber Sci & Tech co., Ltd.

$10NA0Yd C

PE (PHBV)/PP Bicomponent Skin Core Composite Fiber

Feature: The fiber contains bio-based ingredients which has long-lasting broad-spectrum

bacteriostatic effect without dissolution.

Specification: 2.0dtexx38mm

Applied technology: Mainly used for non-woven hot air cloth, the temperature of the hot air is
controlled at 100~120°C.

Application field: socks, sanitary napkins, diapers, and masks

¢ Brand: Bioserica Era
¢ Enterprise: Nanjing Bioserica Era Bacteriostatic Material Technology Co., Ltd.
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Bacteriostatic Lyocell Fiber

Feature: High strength, good moisture absorption, high moisture regain, long-lasting
bacteriostatic effect, and superior performance in clothing production

Specification: 1.33dtexx38mm

Applied technology: In terms of dyeing and finishing, it is recommended to blend the fiber with
colored fibers to minimize subsequent dyeing and finishing processes, so as not to affect its
bacteriostatic effect.

Application field: high-end denim, underwear, high-end shirts, casual wear and other clothing;
bedding, curtains, wool bath towels and other home textiles; facial masks, wet wipes, sanitary
napkins, diapers and other non-woven products

¢ Brand: Incell
¢ Enterprise: Shandong Jinyingli New Material Technology Co., Ltd.

Three-dimensional crimped PLA/PTT bicomponent high elastic fiber

Feature: The bio-based fiber is elastic, fluffy, breathable, flame retardant, bacteriostatic,
degradable and easy to clean.

Specification: 6dtexx64mm

Applied technology: In the production of 3D vertical cotton and wadding, it is combed after
blended with three-dimensional spiral fibers with a low melting point of 140~190°C, the net is
laid into 3D vertical cotton or wadding, and the finished product is heat-set at 150~220°C.
Application field: It can be applied as an alternative of sponge, mainly in mattresses, sofa
cushions, breast cups, pillows, quilts and sound-absorbing materials, etc.

¢ Brand: Lvrong
¢ Enterprise: Suzhou Jinquan New Materials Co., Ltd.
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people are good moisture absorption, drapability,
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comfortable feeling in touch, releases people's potential
emotion, and reflects the harmony between man and nature.
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Different-component, different-specification, different-shrinkage
cotton-like polyester fibers

Feature: It has the characteristics of soft gloss, moderate breaking strength, good elasticity,
softness, moisture wicking, etc.

Specification: 197~297tex

Applied technology: It can be directly applied to knitting; the beaming process can be free of
warp sizing, no twisting or sizing is required; the split warping displacement is 2.5 times and
more than that of conventional polyester filament; the tension should be controlled in the
weaving step to avoid fiber strain and breakage; the dyeing and finishing process requires
open-width refining in the order of "refining-preshrinking-dyeing-finalizing"

Application field: Fashion, sportswear, winter clothes, denim, shirts, sweaters, children's

clothing, underwear, etc.

¢ Brand: Elastic cotton
¢ Enterprise: Xuzhou Silk Fiber Technology Co., Ltd.

One-step special-shaped polyester nylon composite fiber

Feature: The special-shaped fiber cross-section can realize wrinkle resistance, moisture wicking,
dryness and comfort; the fabric has drapability, elasticity and plumpness, and can present
different styles of double-color, multi-color and variating color after dyeing.

Specification: 55~78dtex/20F

Applied technology: Refer to the conventional dyeing method of polyester fiber and polyamide
fiber for dyeing and finishing process

Application field: Sports casual wear, decorative cloth, curtain cloth, etc.

¢ Brand: Kaitai Special Fiber
¢ Enterprise: Kaitai Special Fiber Technology Co., Ltd.
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Polyamide 6 fiber with a low melting point

Feature: The fiber has excellent thermal adhesive properties, and can be bonded with other
fibers, being environmentally friendly and odor free

Specification: 22~220dtex/3-72F

Applied technology: Weaving refers to conventional polyamide fibers; when thermal bonding
with other fibers, the melting point is controlled at 90°C, and the melting range is 78°C to
125°C. Temperatures of related equipments such as dyeing vat, hot roller and ironing steam
need to be set simultaneously

Application field: Lace, seamless underwear, ribbon, hot-melt button thread, bonded thread,

anti-drill down jacket fabric

* Brand: Xielong
e Enterprise: Fujian Zhangping Xielong High-tech Chemical Fiber Co., Ltd.

Wheat protein modified regenerated cellulose fiber

Feature: It contains a variety of amino acids, has moisturizing and skin care functions, and
releases negative oxygen ions.

Specification: 1.0~1.33dtex/38mm

Applied technology: It can be blended into bicomponent or tricomponent yarn; for dyeing, use
reactive dyes and avoid strong alkalis as much as possible.

Application field: Fabrics for knitted underwear and usual underwear

e Brand: Wheat Protein Fiber
e Enterprise: Hangzhou Youbiao Technology Co., Ltd.

Ultra-high shrinkage polyacrylonitrile fiber

Feature: The fiber with shrinkage rate that can reach 40 ~ 42% is bulky, increasing the three-
dimensional sense of the fabric.

Specification: 1.66dtexx38mm

Applied technology: It can be blended with other short fibers

Application field: Artificial short fur, high-end clothing

* Brand: KunLun
¢ Enterprise: Acrylic Fiber Plant of PetroChina Daqing Petrochemical Company

One-step easily dyed cationic polyester covered yarn

Feature: The fiber has good dyeability, and the dyed fabric shows rich and dazzling colors.
Specification: 170dtex/48F

Applied technology: The fiber is suitable for air-jet and water-jet looms, and can be used as
warp and weft yarns.

Application field: Cheongsam, yoga clothes, T-shirts, cycling clothes, and dance costumes

e Brand: Tongkun
e Enterprise: Tongkun Group Zhejiang Hengsheng Chemical Fiber Co., Ltd.
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Recycle and start again and again. Regenerated and recycled
fibers are produced by adopting more advanced technology to
comprehensively utilize waste textiles. The recycling and reuse
of the fiber industry will drive the cycle of consumption, thereby
stimulating the cycle of production, and ultimately form a
virtuous cycle.
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Recycling regenerated cellulose fiber

Feature: As a plant-based regenerated fiber, the product is derived from recycled clothing
and pulp from planted woods certified by international authorities. The fiber is 100% bio-
based, which can be quickly degraded in 60 days; it has a moisture content of about 11%
with good breathability and moisture absorption, and can be blended with a variety of fibers,
demonstrating a superb performance.

Specification: 1.33dtexx38mm

Applied technology: Refer to conventional viscose fiber for weaving, non-woven and dyeing
technology.

Application field: It can be used in plant-based woven clothings and non-woven products.

¢ Brand: Finex™

e Enterprise: Sateri Group
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The fiber is a natural beauty, without the need for subsequent dyeing,
which saves energy. The fabric prepared by the dope dyed fiber is bright
and uniform in color, durable and not easy to fade, it is in line with the
green and environmental protection trend of fashion, and is the new
star of the times.
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Dope dyed ultra-black polyester fiber

Feature: The fiber can be spun normally under the conditions of adding 12%, 15%, 18% or
20% masterbatch, which overcomes the problem of "surface whitening" on the ultra-black
polyester filament fabric after refining; the fabric color coordinate L value <13; apparent depth
K/S value >24 (woven fabric) or 30 (knitted fabric)

Specification: 83.3~333.3dtex/72~96F

Applied technology: The fiber can be blended with other fibers.

Application field: blackout curtains, suitcases, computer bags, casual shoes and hats, cords and

ropes, etc.

¢ Brand: Lanfang

e Enterprise: Zhejiang Huaxin New Materials Co., Ltd.

Dope dyed high-fluffiness polyester fiber

Feature: Dope dyed, high elasticity, good fluffiness, and strong moisture absorption
Specification: 666dtex/192F

Applied technology: A processing temperature around 230°C and a speed of 50cm/min
are recommended, and the operation should be in an oil-free state to prevent repulsion or
chemical reaction between the added liquid or ink and the oil.

Application field: Refills and lamp wicks

¢ Brand: Tongkun
e Enterprise: Tongxiang Zhongzhou Chemical Fiber Co., Ltd.

BCF dope dyed special-shaped cross-section blended fiber

Feature: Dope dyeing technology is applied to produce the fiber, and thefiber has rich colors
and moderate rigidity, appearing to be fluffy and soft.

Specification: 1020.6 dtex/60F

Applied technology: In the process of carpet weaving, the general weaving speed is controlled
at 600~800m/min, and the tension of the needle, hook and yarn tension shaft of the loom
should match the tension of the base fabric.

Application field: high-end carpets

e Brand: Mingtelong
e Enterprise: Jiangsu Kaipute New Material Technology Co., Ltd.
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The year 2021 is the first year for the implementation of the "14th Five-Year
Plan", and for the new journey of building a socialist modernized country in all respects.
Throughout an extremely extraordinary year of 2020, China's textile industry has achieved
cooperative innovation and integrated development. In 2019, China Cotton Textile
Association ("CCTA") has initiated the first session of the China Yarns Fashion Trends
2021/2022Research and Release. During the second session of the China Yarns Fashion
Trends 2021/2022Research and Discussion in 2020, the working group selected a series of
new yarn products characterized by market representation and technological innovation
based on the positioning requirements of "science and technology, fashion and green”
so as to promote the building of yarn brand and make contribution to the future of the
industry.

As an intermediate link from raw fiber to fabrics and garment products, yarn gives
garment fabrics the possibility of different touch, vision, function and the overall style
in its processing technology in addition to providing a rich combination of fibers. In this
activity, the innovative products reflects the market situation to a certain extent. Industry
associations, colleges and business experts, under the organization of CCTA, selected a
series of products that are representative of the market, meet the demands of consumers
and industries and lead the yarn production trend by focusing on the theme of "Colorful
and Quality" and comprehensively considering the product performance, function addition,

market demand and visual fashion.

The selected products in 2021/2022 China Yarns Fashion Trends are mainly classified
into green ecology, function endowing and performance optimization. Under each
category as mentioned above, the collected products are classified in series and interpreted

from the raw material, technology, function, quality and fashion attribute of the yarn

products.

Green ecology
Relying on green fiber, innovative yarn technology, and green treatment, the whole

process of yarn production is covered from the perspectives of yarn raw material source,
efficient technological process design and green production auxiliary agent, and the
green and ecological production concept is realized. The green fiber products, such as
dyed yarn products based on regenerated cellulose fiber (Lyocell, viscose, etc.), dyed yarn
based on regenerated synthetic colorfiber (such as polyester), and regenerated cotton
(recycled clothes, etc.), realize the recycling of various green raw materials. The green
yarn technology, such as cotton yarn short-flow technology for flax fiber, and roving
flow modification in the form of siro yarn for recycled noil, realizes the recycling and
energy saving from processing flow, etc. The green treatment covers the application of
environment-friendly vegetable dyes, and the fine processing flow in the whole process
without fluorescent agent.
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Function endowing

Due to the raging of COVID-19 epidemic in 2020, consumers in the post-epidemic
era attached more attention to the comfort, health protection and safety of textiles.
Antibacterial functional textiles based on regenerated cellulose fibers are embracing new
market opportunities. Comfort products mainly include the following three categories: The
thermal-moisture comfort is realized by various means such as natural fibers, functional
chemical fibers and differentiated yarn structures. The pressure comfort is optimized
by means of the elastic fiber composition; and, the dyeable polypropylene fiber, which
is lightweight, quick-drying, cold-proof, warm-keeping, pure natural and antibacterial,
adds a new direction of raw material application for outdoor sports products. The touch
comfort is designed for a large number of high-end products, and the high-quality natural
fibers such as cashmere and spun silk are blended to realize the optimization of yarn
somatosensory function. Under the healthy environment, all safety protection functions
focus on antibacteria (including natural antibacterial fibers, such as fibrilia), functional

finishing of natural fibers, and antibacterial functional chemical fibers.

Performance optimization
In terms of yarn production, raw materials, yarn production methods and existing

processing equipment often give yarns different characteristics and advantages &
disadvantages. In order to create and meet more abundant consumption and use demands,
the current products present three laws and trends: 1) Breaking through the limitation
of yarn structure. For example, high-quality fancy yarn is designed and produced by
considering the durability and mechanical properties of fancy yarn. 2) Breaking through
the limitation on yarn product characteristics due to the application of raw materials. For
example, the low-twist pure cotton yarn withsuper-soft touch is prepared by breaking
through the appearance and touch of traditional pure cotton yarn and relying on
technology improvement, and the nylon fiber vortex yarn is developed so as to make up
for the lack of moisture absorption and elasticity of polyester and broaden the market
application. 3) Breaking through the limitation of processing equipment. For example, high-

count and high-quality rotor yarn, Lyocell fiber, and kapok blended yarn are developed.

The characteristics of yarns fashion trend are as follows: 1) High-quality pure cotton
yarn, such as low-twist, hollow-structured, durable and antibacterial pure cotton yarn.
2) Diversification, which is the overall trend, such as blending of the green regenerated
cellulose fiber with functional fiber and high-quality natural fiber to realize functional
compounding. 3) Expansion and optimization of variety adaptability attributable to the
wide application of new yarn technology and the technological transformation and
innovation. 4) Expansion of yarns fashion field, and application of fancy yarn and dyed
yarn. It is expected to build a bridge with textile products through the continuation
and release of China Yarns Fashion Trends and using the yarn as the carrier of fiber raw
materials, provide more possibilities for textiles through differentiated materials, processing
technology and structural design, and form a series of products and manufacturers with

independent design capability and style.
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Recycled polyester air-jet vortex spinning
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Product specification: 100% recycled polyester fiber (polyester)

Keywords: 100% recycled polyester fiber + short process

Recommendation reasons: In the light of the product concept of “Green Development,
Technology and Fashion”, the product comprises recycled polyester fiber, which is sustainable,
environmentally friendly and less polluting. During the production, the technical difficulties
in recycled polyester vortex spinning have been basically solved, realizing quantity production
of the recycled polyester yarn with vortex spinning process, significantly improving the anti-
pilling performance of the recycled polyester products, and expanding the application range
of products.
Scope of application: Sportswear fabric

Representing enterprises: Dezhou Huayuan Eco-technology Co., Ltd.; Brand — Jinmi Spinning

Industry-university-research: The Company has carried out extensive technical cooperation
with domestic universities and scientific research institutions, from the cooperation with
the local college, Dezhou University, at the initial stage of plant construction, becoming an
internship demonstration base for Dezhou University, to the estﬁﬁhment of long-term and
stable technical cooperative relationship with universities outside Shandong Province such as
Donghua University, Xi‘an Polytechnic University and Jiangnan Upff\’/ersity, form
university-research integration. The Company also employs senior profe
as technical consultants to participate in the demonstration and pros
Company'’s science and technology projects, aimiag to improve its core petitiveness. In
addition, it has successively reached cooperation intentions wi Yao Mu from
Chinese Academy of Engineering, signed technical cooperation a ] established a
technical cooperation platform-Academician Workstation of L :

ing an industry-
rs and experts
lanning of the

Co.,
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Recycled cellulose fiber rotor color-spun yarn
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Product specification:100% environmentally-friendly recycled cellulose fiber (viscose)
Keywords:100% viscose + short process + colored spinning

Recommendation reasons:Rotor-spinning environmentally-friendly viscose color-spun yarn is applied
with color-spun technology, which is spun through first determining the color-by-color proofing,
and then carrying out the technological processes such as color mixture, carding, blending and yarn
forming in the advanced rotor-spinning equipment. This method meets the requirements of national
green, ecological, environmentally-friendly and sustainable development. The raw material used in
the rotor-spinning environmentally-friendly viscose color-spun yarn is 100% environmentally-friendly
viscose, which is originated from trees, and the viscose fiber is manufactured by using the most
sustainable wood and the ecological and environmentally-friendly production technology. Compared
with traditional viscose, it can significantly reduce the emission and the impact on water resources.
Clothing fabrics made of this yarn are comfortable, stylish, environmentally-friendly and natural. The
fabric is incomparably light, clean, elegant, silky and bright in color, and has healthy and eco-friendly
characteristics, which meets the needs of mass consumption.

Scope of application:High-end yarn for knitted fabrics

Representing enterprises:Zhejiang Huzhou Weida Group Co., Ltd; Brand - Weida, Changxin
Industry-university-research:The Company has cooperated with textile colleges in Donghua University,
Zhejiang Sci-tech University, etc., as the technical support. In order to further strengthen the
technological innovation capability of enterprises and make effective use of industry resources, the
Company actively organizes cooperative innovation activities in the industry.
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Product specification:60% Tencel™ Modal 40% Naia™ Cellulose acetate

Keywords:Recycled cellulose fiber

Recommendation reasons:Based on the characteristics of acetate staple fiber, the

spinning difficulty caused by low fiber strength is overcome by reforming the blending \
equipment, and adopting innovatively the short-process blowing-carding and flexible

production process, reducing fiber damage and obtaining relatively better yarn quality; \
based on the characteristics of softness, quick-drying and good pilling resistance of \
acetate fiber, it is spun by blending microdenier Modal fiber, and then a kind of yarn
is successively developed with the characteristics of softness, moisture-absorption, )
quick-drying and good pilling resistance, meeting the requirements of the following

processing and fill the market gap.

Scope of application: Loungewear, underwear, etc.

Representing enterprises:Shandong Long Run Textile Co., Ltd.; Brand - Long Run
Industry-university-research:The Company has established the "Textile New Material
Product Innovation Center” and “Textile Fabric Design Talent Training Base” with
the National Textile Product Development Base, and built “Textile New Material and
New Technology Application Research Institute” and “College Students Practical
Training Base” with Tiangong University, and has conducted in-depth exchanges and
cooperation with domestic textile-competitive universities and research institutes such
as Donghua University and Qingdao University, and flexibly introduced high-level
talents to serve as enterprise technical consultants to carry out project research. In
addition, it cooperates with the advantageous industrial chain centered on brand, and
forms strategic cooperation with international famous fiber brands such as Austrian
Lenzing and American Eastman in product development and marketing.
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Environmentally-friendly recycled cotton yarn
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Product specification:20-60% recycled cotton

Keywords:recycled cotton + color spinning

Recommendation reasons:Recycling, circulation, low-carbon and sustainable
development have become the consensus and trend of global consumption. Wenzhou
Tiancheng Textile has been committed to the sustainable development of textile
materials for more than 20 years, and has jointly launched the RECYCOLOR Plan
with clothing brand owners. The leftover materials during clothing manufacture and
second-hand clothes are utilized to produce new yarn through sorting, separating and
unique spinning technology and process with independent intellectual property rights,
which are sent back to the clothing products of brand owners, forming a perfect
closed loop. The produced color-spun yarn is no longer dyed and the unbleached
yarn is suitable for the processing and use of any product. The quality of the yarn is
comparable to the original yarn. The production process is environmentally-friendly
and the product has passed GRS regeneration certification and can be traced back.
At the same time, the Company has led the formulation of a number of national,
industrial and association standards for recycled products.

Scope of application:Denim, knitted fabric, sock yarn, glove yarn, etc.

Representing enterprises:\Wenzhou Tiancheng Textile Co., Ltd.; grand - RECYCOLOR
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High-count recycled cellulose fiber compact
Siro-spun yarn
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FEES
GREEN ECOLOGY

Product specification:100% Lyocell, 1.33dtex*38mm
Keywords:Lyocell

Recommendation reasons:Lyocell fiber is green and its raw material is inexhaustible
cellulose in nature. There is no chemical reaction in the production process and the
solvent used is nontoxic, besides, Lyocell fiber is biodegradable and beneficial to the
environment and health. Lyocell fiber has the “comfort” of cotton, the “strength” of
polyester, the “luxurious beauty” of wool fabric and the “unique touch” and “soft
drapability” of real silk. Moreover, Lyocell fiber has extreme tenacity both in the dry
and wet state. The products made from Lyocell have the features of high strength,
bright color, softness, smoothness, good drapability, air permeability, and strong
moisture absorption.

Scope of application:The products are suitable for knitted, woven, warp knitted and
various blended fabrics

Representing enterprises:Fujian Xinhuayuan Textile Group Co., Ltd.
Industry-university-research:In order to develop Lyocell yarn products sustainably,
Xinhuayuan Textile Group and Eastern Liaodong University jointly set up "New
Material Textile Application and Research Institute” to study and give full play to the
advantages of Lyocell yarn application.

5
=7
8
=3 =g SREE/R 60s KE SRR 80s K
2 Name Lyocell 60s Compact Siro Lyocell 80s Compact Siro
w
BECV%
Weight CV% 10 08
%F CV%
Evenness CV% 11.64 13.42
-50% 45 | F3k 0 5
-50% snick/km
+50% T/ FK
+50% slub /km 8 25
+200% 1345 / FHK
+200% ne;‘/km 28 56
CVb% 29 1.0
®7 (CN)
Strength(CN) 266.9 193.4
TREM V%
Vai;gcoeﬁicient V% 9.8 109
E33 3mm 1R% /100 K
Hairiness 3mm 149 171
Number of pieces/100m
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Recycled cellulose fiber yarn
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Product specification: Product specification:100% environmentally-friendly recycled cellulose fiber
(viscose)

Keywords:Recycled fiber

Recommendation reasons:Recycled cellulose fiber, originated from bamboo, wood and fast-growing
woods which can be recycled in nature with a fast-growing speed, and do not occupy arable land
resources, has the characteristics of moisture-absorption, air permeability, and better dyeing property
than cotton, and is the nature-originated green fiber superior to natural fiber. The fabrics spun with
it can be naturally degraded after being discarded, without causing white pollution, which can
realize the characteristics of “innovation”, “green development”, “low carbon”, “environmental
protection” and “fashion”.

Scope of application:It can be used in high-end ready-made clothes, sportswear, home textiles and
other fields

Representing enterprises:Suzhou Zhenlun Cotton Spinning co., Ltd.;Brand - SZEN
Industry-university-research:The Company has cooperated with Donghua University, Soochow
University and Jiangsu College of Engineering and Technology.
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Pure flax short-process Siro-spun yarn
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Product specification:100% natural degummed flax; Siro spinning 13.5s

Keywords:Short process for cotton spinning

Recommendation reasons:The innovative short cotton spinning process is adopted to produce
pure flax yarn by using degummed and opened flax coarse and refined falling raw materials and
conducting advanced healthy processing and pre-wetting to increase its spinnability. The yarn
strength of the spun yarn is increased and the unevenness of strength is reduced by adopting Siro-
spinning process. Through the healthy treatment of raw materials, modification of humidification
device, equipment modification, innovative spinning process and innovative process design, dry
spinning is used instead of wet spinning to develop high-efficiency short-process pure flax yarn.
Compared with the traditional wet spinning pure flax production process, the production process is
a short, less labor-consuming, and environmentally-friendly processing method, avoiding resource
wasting and environmental pollution, eliminating the need for after-treatment of chemicals, reducing
energy consumption and product cost, reducing the environmental pollution in the production
process, increasing the natural environmentally-friendly characteristics of products and increasing the
added value of products. This production process is pioneered in China, and reaches the international
advanced level overall. It provides a powerful guarantee for China's textile products to break the
trade barriers of Europe and America and occupy overseas markets. It is understood that there are
currently three or four production enterprises in China for producing dry spinning ring pure flax yarn,
with an annual output of about 5,000 tons.

Scope of application:The yarn can not only meet the yarn requirements of high-speed air-jet loom
(speed: 520 rpm), but also be applied to low-speed rapier loom (speed: 280 rpm).

Representing enterprises:Henan Pingmian Textile Group Co., Ltd.

Industry-university-research:The Company has cooperated closely with universities and colleges such
as Henan University of Engineering, Zhongyuan University of Technology, Tiangong University, and
Donghua University, and developed a series of products represented by pure flax, graphene, Diwei
Cutton and artificial cashmere, and put them into mass production. Through cooperation with fiber
raw material manufacturers, domestic and international well-known enterprises and brands, the
Company continuously improves its product development and innovation capabilities and broadens
its product sales channels.
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BIRmME ITER TRERARER MR PIMLEIL
Test item Measuring unit Standard technical requirements Test result Sigle conclusion

BREERE + at&

1 Weight deviation per 100 meters % +3 0.74 Satisfactory
BREBESEH (CV) < =L

2 Coefficient of variation (CV) per 100 meters weight % =35 1.83 Saiisfa:tlory
LDHTRERE > =L

3 Single yarn breaking strength CN/tex =80 9.37 Satisfactory
BUBNER R (CV) < =0

4 Coefficient of variation (CV) of single yarn strength % =180 12.75 Satisfactory

22 e P

FTHIEZRAK (CV) < &g

5 Coefficient of v;iatiun (CV) of evenness % =300 28.5 Saiisfa:tlory
FRAT (+50%) A /km < =L

6 Nep per 1,000 meters (+50%) Pc/km = 2300 2000 Satisfactory
FHRAET (-50%) A /km < =1

7 Slub per 1,000 meters (-50%) Pc/km = 3500 3132 Satisfactory
TFRIRLEE (+200%) A /km < ot

8 Cotton knot per 1,000 meters (+200%) Pc/km = 5000 4100 Satisfacctlory
9 HHEE % % 100% % 100% =L

Fiber content 0 Flax 100% Flax 100% Satisfactory
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Circulating cotton blended color-spun yarn
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201410749948.7

Product specification:Dyed polyester fiber with 40% recycled cotton /20% cotton
/40% stock solution (polyester)

Keywords:Comber noil

Recommendation reasons:This product conducts the cyclic utilization of noil from
combing, turning wastes into wants and realizing the new concept of “green
manufacturing”. The new spinning process is realized by reconstructing the process.
Siro spinning technology is advanced to the roving process, and the original
technology of roving AB yarn is realized. The key process of cotton carding is reformed
and studied on its process, and the characteristics of carding machine are changed
from dropping out flocks to reducing the dropping of flocks, realizing the organic
combination of technology and fashion.

Scope of application:Knitted T-shirt, fleeces, sweatpants, sweater, underwear, and
leisure suit

Representing enterprises:\Wenshang Ruyi Technology Textile Co., Ltd.
Industry-university-research:The Company has conducted in-depth cooperation with
Qingdao University and Hongni Group on “Research and Industrialization of Alginate
Fiber Knitting Yarn”, and has jointly developed with Southwest University on “Research
and Development of Synthetic Process of High-concentration Cationic Modifier and
Industrial Spinning Application of Cellulose Fiber Clean Dyeing”.

Certification, standards and patents:Invention Patent New Processing Method of
colorful bunchy yarn (201410749948.7)

178 2] G 4 W iT 8 % R S 2021/2022 CHINA F‘I/BERS FASHION TRENDS REPORT

' f/
T 4



IMEEYRL

Bacteriostatic vegetable dyed yarn

=g | KB1R ) BRI AL SRS,

KpEia | Y+ gL

WEIER | ZEF R CFEAT45ULE WEESKE. ABTE. SHEHEK
BHEIHIER.

EREE B AK

RREW  TINEFHRERAHE

FEH  5FERARF. BHEAR (LB $ARRERAE. WAREREIRENREH
KRERRBFEME, WHlTRENT I, BELUREEYRIT AR 58
CHBIRBT
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Product specification:Refined cotton/organic cotton/new fiber pure-spinning or blending-spinning
Keywords:Vegetable dyed + color-spun yarn

Recommendation reasons:lt is green and environmentally-friendly, with color fastness of above level 4,
and play a restraining role against Candida albicans, Escherichia coli and Staphylococcus aureus.
Scope of application:Children’s wear and underwear

Representing enterprises:Dezhou Hengfeng Textile Co., Ltd.

Industry-university-research:The Company has cooperated with Qingdao University, Jinke Grass and
Wood Dyeing (Shanghai) Textile Technology Co., Ltd., Shandong Jinrunjia Plants Dyeing Technology
Co., Ltd., etc., forming a complete industrial chain. It also established Shandong Institute of Plant
Dyeing Industrialization and its own colored fiber dyeing plant.

S
=
8
= KNmA MAT5E (SHIER) BRAER MR HIE
2 Test item Test method (Parameter Description) technical requirement Test result Conclusion
w
FZ/T 01095-2002
GB/T2910.6-2009 IR 49
FESE (%) GB/T 29862-2013 o a7
Fiber content (EEAERLEE) a4 4
( Combined with the public moisture Iyocell 49 cotton 47 spandex 4
regain )
THEBHERE TREAEKE
(ATCC6538) =170 (ATCC6538) 81 i{ﬁirﬁiﬁf
Staphylococcus aureus Staphylococcus aureus
WEE (%) GB/TZ0M 32008 I xpmtFe (8099) >70 |  AWHHFE (8099) T6 AERENE
Antibacterial rate . Oscillati;?lmelhu d Escherichia coli Escherichia coli antibacterial effect
N Elélzf%lila(/é\‘(l)'(lc 10231) | H&R Bﬁlil (ATCC 10231) Eﬁﬁ%&ﬂ%
% Candida albicans Candlda alblcans bt
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Pure cotton non-fluorescent yarn

FEERAAE © 1009% 48

KR TR

HFER | EEASLRMBRELEE. HPIREEE. GEMRES,
RRLDEPTIAYREE, REBRBREELX 0 2%0t” HEXR.
ERER  EEREEL. SFRHRER. Ry ERF

RREAL : FIREEN (KE) ERERAT (G —F2=EEN )

5
=
S
=3 i
9‘ Type
< . , JCF40S/1K (14.6)
HILWE B
Test item unit
THES
=B Average weight §/100m 1.410
Weight =
N?;lfﬂz tex 14.5
lumber
RAEK
B Twist coefficient / 331
Degree of twist e
Degree of twist T/10cm 86.5
%F CV%
Evenness CV% % 10.96
-50% 45
-50% nep /KM 0
¥ +50% ¥875 N
Evenness +50% slub /KM 3.0
+140% 1a4E
+140%cotton knctl)t » /KM 83
+200% 184 N
+200%cotton kncv;t ™ /KM 13
BACY<
Strength CV< % 6.7
TR N
E:al Average strength cN 283.3
USTER TENSOJET o
eSSVl
4 Strength at break cN/tex 19.4
Strength
USTER TENSOJET 4 < s
it % 55
longation
BREFRH
Variable coefficient of elongation % 6.5
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Product specification:100% cotton
Keywords:Non-fluorescent
Recommendation reasons:The product
strengthens the selection of raw materials,
the management of the spinning process,
the control of packaging materials in the
traditional spinning, ensuring that there
is no fluorescent substance in the yarn,
and meeting the “Zero fluorescence”
requirement of infants and children
clothing fabrics.

Scope of application:Infants and children
clothing fabrics, high-end knitted fabrics,
home textiles, health care, etc.
Representing enterprises:Litai Xingshi
(Taicang) Holding Co., Ltd.; Brand - Litai
Xingshi
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Natural, comfortable and warm blended yarn

PR [ L 50%/ RAR 40%/ FE (&L 10% ; SUkEL 30%/ =X
/R 30%/COOLMAX30%: ¥4 (FF&#) 10%
KFEAE | PUREE

WEEH  mOMBAZRSAENEE, BRI -SSR, mRiRS, KA
EFIE. fRBE. FURERIK. 8 50 ; FEER 1 30% MU L AR
10% MLl L. BXEBR. REMENE. TEERL BRES I HERARKT
EEE  ARRTIEGHETE. FEREAR.
RREW | ZHERDRRNERAT ; mhE—RFNhE
P2 SERNEeERKR. BRI LDERERT. HIXETKRF
EORGRRF. Y TIEARF TREAF. RERIVRIFSFSHITREGMAT A,
INERAEHEARAT AL TR R A KT ERBRIMBIRE, BESZORAR. X
BRAHTRF. BENLEK, SIRAN, MAS ETEEWHITEE, LH
B5 LERFEREVNEES R, HEFLH™ R

Product specification:Acrylic fiber 50%/ Modal 40%/ Wool (wild silk) 10%; or acrylic
30%/ Modal 30%/ COOLMAX 30%: Cashmere (wild silk) 10%
Keywords:Thermal-wet and comfortable

Recommendation reasons:The product makes full use of the features of various
blended fibers to show different characteristics: unique, natural, comfortable, warm-
keeping, and anti-pilling. The output is 5 tons; the profit rate is 30% and above; R&D
investment ratio: 10% and above. The product is developed and promoted jointly by
universities, raw material suppliers, downstream fabrics and clothing enterprises.
Scope of application:The developed series is suitable for coldness-resistant, light and
thin, comfortable and warm-keeping underwear.
Representing enterprises:Anhui Huamao Textile Co., Ltd.; Brand - Chengfeng Brand
Industry-university-research:The Company has conducted joint research and
development with domestic famous universities and colleges such as Shanghai
Donghua University, Wuhan University of Technology, Wuhan Textile University, Anhui
Polytechnic University and Jiangnan University, so as to accelerate the key research

projects and topics that represent the advanced technology level of the industry,

and carry out scientific and systematic research centered on core technologies and

key technologies. In the meanwhile, the Company also enhances cooperation with

upstream and downstream enterprises, especially with upstream enterprises of new

raw materials, to jointly develop new products. X
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JRLAELFI © 50/40/10

237 1 60

Compact Siro spinning: acrylic fiber/Modal/wild silk
Blending ratio: 50/40/10

Yarn count: 60

siojedipuj

FE

Measured value

: 5T
, 104
e FRAT 50% 5
— Nep per 1,000 meters-50% i
FRIETT +50% 3.0
Slub per 1,000 meters+50% 3

TFKARLE +200%
Cotton Knot per 1,000 meters+200%

FRIBLE +140% o
Cotton Knot per 1,000 meters +140% 4

TIHET H %

Average hairiness H

5877 CV% 8
Average hairiness H &

EIERTTI45877 (cN)
Average strength before correction(cN)
EIERIRIEERTT (cN)
Lowest strength before correction (cN)
BEE (%)

Elongation (%)
fRKE CV%

Elongation CV%

TR (
Average degree of

R
2mm E£3 (18 /10m)

2mm hairiness (piece/10m)

3mmhairiness (piece/10m) b
A3B3C3D2
AlB1C1D1 162.0
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Heat-retaining and warm-keeping
three-core blended yarn

PRI 53% NILEREREEALHE (FL) /23% 18 /17% FL KL /1%

WELL 2L
XKHIE  FUERTIE

WEFER  WAMALUERAYT AHIRIAT 4, FIRERBGRTINENE,
BERRED FEMEND ERERE P, MMAZIRERE AN
R mEREE 30% MU EAULIELFHERN, AIERRFA 1.14°C, AEF
RRBHWR. RABFAFMAISEEBMTHIE, T2 RIE8KL + 35
R K LM = ARISHREN, BESMIELDEEF LM, ERRTRER.
WEBRERA, FoMEEET 14% fh.

EREE  ZRNFRANFFRY ; KIEFEIFRD &R 2B TR
SHOREIARARE, URDAR. IES

KRS : IRSBRHREFRMNDERAT

2 SESRERAALEARREFLERAMRM. BARIEAR.
RIERF. RETIWAF. TEAF. BXGRAFE. [TMNHRIREMZ R
FrEil 7 KR EMEIERR, D& RAERBIRF TR,

Product specification:53% volcanic gray polyester fiber (polyester) /23% cotton /17%
polyester filament /7% double spandex filament

Keywords:Thermal-wet and comfortable

Recommendation reasons:The product is made of fibers extracted from volcanic
natural ore and applies its feature of heat absorption to effectively inject the heat
storage and warm-keeping molecules into yarns and clothing fabrics, so as to
achieve the effect of slowing down heat loss; when the fabric contains 30% or more
volcanic fibers, the skin temperature can rise by 1.14°C, thus achieving the effect of
dryness and warm-keeping. The product is processed and prepared with independent
innovative equipment and devices. The core yarn is the special three-core structure
of non-filament + double spandex filament, which is an elastic upgraded version of
single-core and double-core yarn, reaching the requirements of stable fabric size,
sufficient and durable elasticity and realizing the product profit rate of about 14%.
Scope of application:The elastic product is the yarn used in denim ; volcanic fiber non-
elastic yarn can be widely used in machine-weaving and knitted sports and leisure

clothing, down jackets, coats and so on. -
Representing enterprises:Shandong Daiyin Textile Group Co., Ltd. l ‘
Industry-university-research:The Company has established long-term and stable , \ .

cooperation with well-known prestigious institutes such as Institute of Quartermaster ‘
Engineering Technology, Institute of Systems Engineering, Academy of Military
Science, Xi'an Polytechnic University, Donghua University, Tiangong University,

Jiangnan University, Wuhan Textile University, and China Textile Academy in

Guangzhou. Its yarn products are differentiated high-end yarn for denim. '
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Warm-keeping hollow pure cotton yarn

P 1 100% 18
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FUNCTION ENDOWING

Product specification:100% cotton

Keywords:Thermal-wet and comfortable

Recommendation reasons:The hollow yarn has a hollow structure with the increased
internal gap, and its water-absorption and quick-drying performance are improved;
the air buffer reduces the thermal conductivity of the fabric and the heat absorbed
from the skin surface, which further improve the warm-keeping and contact warmth
of the pure cotton fabric; the hollow yarn fabric has the characteristics of light weight,
soft touch, water absorption, quick drying, good warm-keeping and so on.

Scope of application:lt is applied to knitted fabrics of fleeces, loungewear, infants and
children clothing and underwear

Representing enterprises:Weigiao Textile Company Limited; Brand - Weigiao Brand
Cotton, Jiajia Home Textile, Xiangshang Sportswear
Industry-university-research:The Company has cooperated and exchanged with
China Textile Information Center, National Textile Product Development Base, China
Textile Engineering Society and other institutions, actively participated in the “Product
Technology Innovation Alliance Project” led by National Textile Product Development
Base, and successfully joined several new product development projects. It has
signed industry-university-research cooperation agreements with textile colleges
such as Donghua University and Wuhan Textile University, and has maintained good
cooperative relations with textile-competitive such as Qingdao University, Tiangong
University, Jiangnan University and Soochow University. It has also cooperated closely
with upstream and downstream enterprises with fiber R&D enterprises such as Sateri,
Jilin Chemical Fiber Group Co., Ltd., and Grecell Co., Ltd. as well as brand customers
such as Lilang, Golden Sun and Anta, to promote collaborative innovation, exchanges
and cooperation in the whole industry.

si0)ed1pu|

bZiZed
Annula/r cavity rate 27.3%
CM40SK(100% 1 ) 0 0
+TS0D A BRE 15 paRase
CM40SK(100% long) +T50D water soluble polyester yam :
EiiRE]
o 0/1
iiNE]
slub 2/13
Lt
cotton I?not 7/40
CVb% 2.01%
DR% 16.41%
vl
strength 374.9CN
&7 CV%
strength CV% 8.0%
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elongation % :
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Hygroscopic and bacteriostatic flax
blended yarn

FEERAIAS 1 38% 3EFEIR /28% BALTLERLE (RERY) /19% LR /15% TR4E

Kp2i MR + HUEREE + TURHET

HEFIER | DYHERRASBARRERNBENMRMR S HETF B IR RBIILMET
ENBRMENRLAHEENGES, MESMPLLEMNRE, LUK TREFNREIT. MR
HLRMERMETNEEE. TEHT. {BIMR. SRMEFMRILME, BAKEENIFR
AN

WHESEMEESHNERT, EREMME, NREINFFERITER. B,
A RRERIA 98.5% UL, xﬁﬂ?ﬁﬁ”ﬁ(, FIERTE 15% £ Ho

ERER : TOZNATHR, MRREURRSER

RN © LIRS %Eiﬁ,,\ﬁ%lﬂxfﬁﬁﬁﬁﬁj

R SEENERAFZLIEARGERT LERARARMR. AXIEKRT. REKRF.
FETAKRZE, ITRARF. _t/ﬂﬁ,/d(%\ [N MBS R R PRI 7 KRR E BV S 1F
KR, DE&FRAESNBIHFFRLY,

Product specification:38% Lyocell/ 28% recycled cellulose fiber (viscose)/ 19% flax/ 15% nylon
Keywords:Bacteriostatic + antistatic + moisture wicking

Recommendation reasons:The product adopts an ingenious idea of the organic combination of
Lenzing’s Lyocell, recycled, environmentally-friendly viscose, flax fiber with excellent bacteriostatic and
antistatic properties, and reinforced wear-resistant nylon fiber, to expand the properties of various
fibers so as to achieve the goal of zero waste and environmental conservation. The produced fabric
has excellent properties: It is anti-bacteria, anti-static, moisture wicking, environmentally-friendly,
producing low carbon emission, with high strength and wear resistance, and can reduce substantially
the impact on the environment.

A series of compact products that meet rational consumption ideas have been launched. The
application of functional sport materials infuses the sustainable design features to a single product.
Currently, the production efficiency is above 98.5%, the labor intensity is not very high, and the profit
rate is about 15%.

Scope of application:The product is widely used in knitted and woven garments and home textile
fabrics.

Representing enterprises:Shandong Daiyin Textile Group Co., Ltd.

Industry-university-research:The Company has established long-term and stable cooperation with
well-known prestigious institutes such as Institute of Quartermaster Engineering Technology,
Institute of Systems Engineering, Academy of Military Science, Xi‘an Polytechnic University, Donghua
University, Tiangong University, Jiangnan University, Wuhan Textile University, and China Textile
Academy in Guangzhou, and its yarn products are differentiated high-end yarn for denim.
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Bacteriostatic blended Siro-spun yarn

= ERAE 1 80% 18 /20% BELFLERAH (RFEN)

KEEIA ¢ E
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Bt 8935, ThEEMmEABA AN ENE S, 2 HEEBERNEm, ME.
FURSHEAEINEAL T A A EENBR, EEME. MEMEN
ZHRNFREVIET AMEEN. B ESRNLBEREEENENRIYS
DEEFERARAL, WHAE. BERMESSERENEFINGIER. B
REARFHFER. TR, RL2ERLINELE, BAFERRK,
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RED : SENEHRERAT ; BhE—WE

FEEH  BESHXGRRESITEEDY FRERETHIESTHE
e, BRBIEFER. ¢

Product specification:30% cotton/20% recycled cellulose fiber (Antaibei)
Keywords:Bacteriostatic \
Recommendation reasons:Social and technological advancements have fueled people’s

desires for higher living standards, and fashionable and comfortable functional \
fabrics have drawn more attention. Coupled with the impact of the COVID-19 <
pandemic, bacteriostatic and antiviral fabrics have further stimulated people's pursuit

of fashion and health. The bacteria-resistant Antaibei products are in line with

people’s consumption view. Through the injection spinning technology, the active

bacteriostatic substance is evenly distributed on the surface and inside of the fiber

to inhibit bacteria, fungus, viruses and other microorganisms. The raw materials,

derived from wood fiber, are skin-friendly, non-allergenic, safe and effective to achieve

bacteriostatic properties, therefore enhancing the wearing experience.

Scope of application:Various fabrics for underwear

Representing enterprises:Gaoging Ruyi Textile Co., Ltd.; Brand - Ruyi

Industry-university-research:The company has signed a cooperation agreement

with Wuhan Textile University over the years. The products are highly popular in

the European, American, Japanese and Korean markets, with transaction volume

increasing year by year.
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Type (cone yarn) 80/20 10S

Cotton/Antaibei
BFE V%
WeightCV% 0.8
EERE

Weight deviation 0.8
B %

Muistuveggain % 58
5877 CV% 4
Strength CV%

S2387 CN

Single Yarn Strength CN 862.84
e
Breaking strength 14.8
R
Elongal_'\:n 7.6
fBREE CV% 5.1
Elongation CV% .
R/J\GEH CN
Mm?mum strength CN 795.4
EPIEH H ;

Hairiness Index H
#FCvb
Evenness CVb 22
FF V% 9
Evenness CV%

A5 /Km (-50) 0
Nep/Km(-50)
#8755 /Km  (+50%) 2
Slub/Km(+50%)
1845 /Km (200%) 2
Cotton Knot(200%)
$EE (1/10Cm)
twist(T/10Cm) 502
Twist coefficient 383.3

RE CV%
Degree of twistCV%
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Hygroscopic, heating and bacteriostatic Siro-spun yarn

FEER A | 400 TNREM B ELAFERLAHE (WK /30% THAEMEREL / 30% +&
1A

KGEE  ERRR + HE

HFER R AR IR, IFESFHEEENAE RIFIEKNE, &
FlieJ gz, KNSR, EBFEONR, BEEFNTRIMNIBFRERK ;
FEEmMIINES ; i, HREERET F@ROKA LSS, il Sugsiil
AR R, FF8 3000 M, FHEK 10% £A.

ERER  HRREAR, 24) AR, RER. KaF

RREW : FUNKHHRERRE (RE—AR)

Product specification:40% functional recycled cellulose fiber (viscose)/30% functional
acrylic fibers/30% combed cotton

Keywords:Hygroscopic and heating + bacteriostatic

Recommendation reasons:Moisture absorption, heat generation, bacteriostatic,
antistatic, and other characteristics make the fabric very skin-friendly.

The fabric can be dyed through a single-bath process to achieve the effect of color
spinning such as snowflakes and color contrasting and meet the different needs of
customers for the appearance of the products; the product has high added value;

In addition, environmentally-friendly features ensure the long-term vitality of products
and their sustainable development in the industry. The annual output is about 3,000
tons, with a profit rate of about 10%.

Scope of application:Knitted thermal underwear, infant underwear, lounge wear,
bedding, etc.

Representing enterprises:Hangzhou Yongfang Textile Co., Ltd.; Brand - MUANNA
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Inhibition rate of Candida albicans

RUTE_ (R o EERAE N
(HamiRz!) Mt 75 3% (—%a) MIAER HIE
Test item ( measurement unit ) Test method Standard value and Test Results Conclusion
( Sample identification ) tolerance ( First grade )
X GB/T4802.1-2008 BT EF2IK
2% @) 600 REEF7 T80CN >3 s wa
Pilling ( level ) Circular trajectory method pilling 600 times - Pass
pressure 780cN
FZ/T 73036-2010 &7t & (A > aoc 8.7°C wa
N laximum heating value Pass
TR & AN RE
Heat absorption performance FZ/T 73036-2010 He
30min WFIIFHEE >3 3.0°C pass
Average heating value within 30min
RIEZE 30.63%
. . N 7 Z1{E 0.2533clo
RRE GB/T 11048-1989 757% A FRZ | RIEZE> 30% FEIEER 25.64W/n2°C FE
Insulation rate Method A Flat Insulation rate>30% Insulation rate30.63% Pass
Crowe value0.2533clo
Heat transfer coefficient 25.64W/n2e°C
TZ/T73023-2006 P =
THRBHERENEE —280% 94.9 —
Staphylococcus aureus inhibition rate
e TZ/T 73023-2006
nEE HE
Antibacterial KE%H%WE* = 10% 86.8 Pasfl
Escherichia coli inhibition rate
TZ/T 73023-2006
HEIHEINEE = 60% 86.4
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Bacteriostatic blended wool yarn

eI © 44% 18 / 19% RE=LFLE / 9% FIEE / 28% FF ; 5 26% =R
[ 12% REREF4E [ 31% BIeLt4t /31% FE

KA | FAE + R

WHER . AETFH L HERMAMNET. EREFIASHME (F
FIfEAR), ABBEMARRRTERANR. 2EYEFTRRTHE. IE
HR. URS. B R®E. RREUET. 22F5 s, mmlRE. EAR
FRESHRALENRE, HE2WERAR. BINURETIZNEEETZ,
&L BBV AR INMERIZHRE MBI MM HIBI L RBITHRE M E L

SRR RN HRELSE

RREW | mRARAREMHEERAT ; mE—RHEHA
INEAREREFI © FZ/T 22016-2019 15iELD

Product specification:44% cotton/19% Bioserica fiber/9% alpaca fiber/28% wool; or
26% Modal/12% Bioserica fiber /31% juvenile fiber/31% wool

Keywords:Persistent bacteriostatic effect + touch

Recommendation reasons:Unlike other peer products on the market with additives,
heavy metal ions or graphene materials (non-degradable), the Company's self-
developed Bioserica fiber is a kind of full bio-based degradable fiber, with natural and
environmentally-friendly, bacteriostatic, odor eliminating, anti-virus, breathable, warm-
keeping, skin-friendly, and safe properties. The product is made of environmentally-
friendly fiber materials such as Bioserica, Modal, and alpaca fiber, all of which are
originated from the natural world. By optimizing the dyeing process and post-finishing
process, an excellent functional fabric is produced without adding any functional
additives.

Scope of application:Functional knitted sweaters, etc.

Representing enterprises:Nanjing Bioserica Era Bacteriostatic Materials Technology
Co., Ltd.; Brand - Bioserica Era

Certification, standards and patents:FZ/T 22016-2019 Spray fluffy yarn
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Bacteriostatic blended yarn

PRI - 80% 18 /20% 2 DEF4E
X - E. RE

HEER  EDA4LRSATRERFIRENTEMINE MR, UALT%
NEAR, UEREARSANMESTR. £ DAENHREERE—IRFLTR,
A1 S EMARIREERA TR NN L, ERAENRARETHIZ, £
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BRESER ; AN, NEFRSE, BREIRYEY, Z2K¥.
BRENEFNERFED N =AM " HANELLLL : EPL, ERAR,
BI, B, WINES.

ERAER  HARE, AR, NSFETRERM

RREA : BNERCHEDAELANBRAR (RhE—EDE4H)

Product specification: 80% cotton/20% Xingwei fiber

Keywords:Bacteriostatic and bactericidal

Recommendation reasons:Xingwei fiber is produced by using the unique penetrating
bacteriostatic property of silver microparticles, with the polyester fiber as a carrier
through patented technology. The textile performance of this fiber is the same as
ordinary polyester, and it can be blended with other textile materials into yarns of
different components. Xingwei Fiber's patented embedding process produces high
bacteriostatic, safe, and long-lasting fabrics without any chemical or metal ion
release. The yarn and fabric have been tested and certified by many authoritative
organizations and are resistant to high temperature, acid, and alkali, with no liberation
after washing 50 times; meanwhile, the bacteriostatic and antiviral material is also
safe and long-lasting with good deodorizing effect.

Xingwei fiber currently produced on the machine is divided into three-component
and two-component matching yarns: the fabric is low-hairiness, fine, smooth, and
breathable, with high added value.

Scope of application:Knitwear, underwear, masks and other medical and health care
products

Representing enterprises:Dezhou Hengcheng Storage Logistics Co., Ltd.; Brand-
Xingwei Fiber
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Bacteriostatic blended compact Siro-spun yarn
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Product specification:60% Modal/40% Hengjin bacteriostatic fiber; compact Siro-
spun 40s

Keywords:Bacteriostatic and deodorant + recycle

Recommendation reasons:On the basis of ensuring the softness and warmth of the
underwear, bacteriostatic elements are added against the anti-epidemic background,
making contributions to health and safety protection, and the product has achieved
mass production.

Scope of application:Mainly used for knitted underwear and outdoor sportswear
Representing enterprises:Linyi Hengfeng Textile Technology Co., Ltd.; Brand - Hengjin
Industry-university-research:The Company has realized industry-university-research

cooperation with Qingdao University and Tianjin University.
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Bacteriostatic thermal graphene fiber blended yarn
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Product specification:Cotton/Spandex/20%-80% graphene fiber

Keywords:Bacteriostatic and thermal

Recommendation reasons:The graphene-modified polyester fiber is blended with combed cotton
to enhance the blending effect of the fiber through three-drawing strip mixing and cross-mixing.
Graphene-modified polyester slivers are adopted to wrap around the cotton fiber combed slivers
to ensure the bacteriostatic effect of the yarn; Roving quantification is optimized to appropriately
reduce twist coefficient, the dispersion degree of the fibers in the floating area of the spun yarn is
increased to enhance the covering effect of the core-spun yarn; the Spandex filament adopts 4.0
time-pre-draft to improve the rebound effect of graphene blended yarn.

Scope of application:Woven clothing, knitted sportswear

Representing enterprises:Weigiao Textile Co., Ltd.; Brand - Weigiao, Jiajia Home Textiles, Xiangshang
Sportsware

Industry-university-research:The Company has cooperated and exchanged with China Textile
Information Center, National Textile Product Development Base, China Textile Engineering Society
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and other institutions, actively participated in the “Product Technology Innovation
Alliance Project” led by National Textile Product Development Base, and successfully
joined several new product development projects. It has signed industry-university-
research cooperation agreements with textile colleges such as Donghua University and
Wuhan Textile University, and has maintained good cooperative relations with textile-
competitive such as Qingdao University, Tiangong University, Jiangnan University and
Soochow University. It has also cooperated closely with upstream and downstream
enterprises with fiber R&D enterprises such as Sateri, Jilin Chemical Fiber Group Co.,
Ltd., and Grecell Co., Ltd. as well as brand customers such as Lilang, Golden Sun and
Anta, to promote collaborative innovation, exchanges and cooperation in the whole
industry.

Certification, standards and patents:A production method of graphene-modified fiber
core-spun elastic yarn and elastic fabric

si0}edipuj

LV RBISTTABIEIRAFL KT ; CMC/ R EIF 40SK LDEFEHT | &
F CV%12.58% ; 4875 1/56 ; #2875 16/233 ; #844 18/105, CVb% 2.0% ;
DR%18.0% ; 58 /7 245.5CN ; 58 /3 CV%7.5% ; 1R 2 %6.5% ; 3mm
EP49.0 ; SEANETLELLER, AEGERIETER NS NLEEE
B EAIMNRI (R HIEIR. BsRIMEE It RR,

Quality indicators of the yarn reach the national standard for superior yarn;
CMC/graphene 40SK yarn indicators: evenness CV% 12.58%; nep 1/56; slub
16/233; cotton knot 18/105, CVb% 2.0%; DR% 18.0%; strength 245.5CN;
strength CV% 7.5%; elongation% 6.5%; 3mm hairiness 49.0; compared with
conventional core-spun yarn, the graphene-modified fiber core-spun elastic
yarn is bacteriostatic, far-infrared heating, microcirculation-enhancing, and anti-
ultraviolet and has other properties.
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Bacteriostatic PHBV blended compact
Siro-spun yarn
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Product specification:70% Modal/30% PHBV; compact Siro spinning 50s

Keywords:Comfortable touch + bacteriostatic

Recommendation reasons:The yarn is blended by the ultrafine cellulose fiber of the internationally
renowned Lenzing Company and the biomass bacteriostatic fiber PHBV which takes glucose
made from plant starch as the main raw material. The fabric made of this yarn feels smooth and
has a comfortable and skin-friendly touch, good drapability, as well as a strong and permanent
bacteriostatic effect against Candida albicans, Staphylococcus aureus, and Klebsiella pneumoniae. It
meets the bacteriostatic standards for AAA textiles.

Scope of application:underwear

Representing enterprises:\Wuxi No. 4 Cotton Mill Textile Co., Ltd.;Brand - Qiuhe

Industry-university-research:The Company has cooperative scientific research projects with Wuxi
Jiangnan University and Hong Kong Polytechnic University.
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Combed compact Siro-spun super soft yarn
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Product specification: 100% raw cotton; compact Siro spinning 20s,32s,40s
Keywords:Low twist and high strength

Recommendation reasons:Combed compact Siro-spun super soft yarn has a low twist
and high elasticity, low hairiness, clean appearance, and good shape, and its technical
indicators reach the level of 5% in the Uster Statistics. It blends high-quality long-
staple cotton, Pima cotton and fine-staple cotton, which can reach the different
strength levels required by users, thus effectively solving the problems of unsaturated
shape, non-softness, and hardness of the fabric. The product has an annual output of
4,000 tons, and the has great sales prospects on the market, with a price 20% higher
and profit more than 15% higher than the peer product yarn.

Scope of application:Suitable for high-end clothing fabrics

Representing enterprises:Fugou County Changmao Textile Co., Ltd.; BraChangmao
Industry-university-research:The Company has established school-enterprise industry-
university-research co-creation base with Zhongyuan University of Technology and
Zhoukou Normal University, and established strategic partnerships with downstream
customers.
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High-count rotor pure cotton yarn
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Product specification:100% cotton; rotor spinning

Keywords:High-count high-quality rotor spinning yarn

Recommendation reasons:Challenging the technical bottleneck for rotor-spinning
high-count yarn, the high court high-quality high-count rotor-spinning yarn is
developed, which breaks through the upper limit of rotor-spinning yarn count. While
maintaining the rough and tough style of rotor-spinning yarn, it also has the softness
and breathability of high-count yarn. The fabric touches like flax products, and has the
comfort of cotton products, making it ideal for fabrics of high-end knitted clothing.
Scope of application:High-end knitted clothing fabrics

Representing enterprises:LiTai XingShi (Taicang) Holdings Co., Ltd.; Brand - LiTai
XingShi
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Recycled cellulose fiber rotor yarn
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Product specification: Product specification:100% Lyocell fiber

Keywords:Lyocell+Rotor yarn

Recommendation reasons:Lyocell fiber originates from nature. The fiber production
adopts an environmentally-friendly closed production process, using non-toxic and
harmless organic solvents, of which 99.7% or higher can be recycled. The product is
biodegradable, and by returning to nature, it beautifully demonstrates a green cycle.
Using a unique technical approach and precise process control, Lyocell fibers can be
blended with various textile fibers or applied alone to create different fabric styles and
characteristics, which are widely used in various downstream applications. The yarn
has the crispiness, fluffiness, and good air permeability of rotor-spinning yarn, as well
as the luster and high strength of Lyocell yarn.

Scope of application:Denim fabrics, high-end men’s and women’s clothing, and home

textiles
Representing enterprises:Linz (Nanjing) Viscose Yarn Co., Ltd.
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Spun silk blended high-count yarn
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Product specification: Product specification:50% Lyocell/25% cotton/25% spun silk;
compact Siro spinning 100s

Keywords:Superfine cellulose fiber + spun silk

Recommendation reasons:The yarn is blended with ultra-fine cellulose fiber from the
internationally renowned Lenzing Group, cotton and natural spun silk protein fiber.
The fabric made of this yarn is bright and pure in color, comfortable and smooth,
moisture-wicking, breathable, crisp and stylish, etc., thus in line with the current trend
of light sportswear series.

Scope of application:Men’s T-shirts

Representing enterprises:\Wuxi No. 4 Cotton Mill Textile Co., Ltd.; Brand - Qiuhe;
Industry-university-research:The Company has cooperative scientific research projects
with Wuxi Jiangnan University and Hong Kong Polytechnic University.
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Recycled cellulose fiber nylon blended yarn

FEERAIAE < 80% AR /20% TR

KpEim &7 MYEE TORE

WEER | SRR, BLNNR, Rer miRATEE. Mt RELRE. 174
STUESENELY. BAN, BIRESAIMAEFERE, SREARESREISMERS. HEIFHE,

fRRIBLEFPHIFRIVAR, ARV, FREMAELLG. BHRLBHR
FlFim, FFEBLNERE.

ERERE - AR, Tk

RREW : TH—ROREEAEREQT ; mhE——TALAK

PR R B NRMT R MAREE, SRERF. IBATE. BIAFHEHTRESTE,
WE—MPRFREIXFREL. it UKABFERHREELIITAAR,

Product specification:80% Modal/20% nylon

Keywords:Comfortable, wear-resistant and functional

Recommendation reasons:The yarn combines the advantages of Modal and nylon to improve the
comfort, functionality, and wear-resistance of the product. Nylon fiber is fluffy with good elasticity
but is difficult to form sliver or web alone in the production process. After blending with Modal, the
spinnability is improved. The doubling step sliver process is reformed to solve the poor sliver forming
in nylon production and significantly reduce the finished yarn defects. A variety of nylon blended
products with different proportions and components are developed to expand the use of nylon.
Scope of application:Underwear, sportswear

Representing enterprises:\Wuxi No. 1 Cotton Mill Textile Group Co. Ltd.; Brand - TALAK
Industry-university-research:The Company has a textile research institute and a research and
development workshop, and conducts in-depth cooperation with Donghua University, Jiangnan
University, Harbin Institute of Technology, and other institutions. It has a group of doctors and masters
in textile and interdisciplinary, as well as technical personnel with rich practical experience.




Kapok blended yarn
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Product specification:60% cotton/20% kapok fiber/20% Tencel; 70% cotton/30% kapok fiber; 80%
cotton/320% kapok fiber;

Keywords:Glossy, warm-keeping, and naturally bacteriostatic

Recommendation reasons:Kapok fiber is glossy with good warm-keeping, anti-mite and mothproof
properties. Blending kapok fiber with cotton or Tencel can not only present characteristics of kapok
fiber but also achieve well finished yarn property indicators. The market prospect of the product is
very good, with a current annual output of 350-450 tons, and an annual production capacity growth
rate of about 10%.

Scope of application: (1) Mid-to-high-end clothing. Knitted underwear, fleece, socks, woven casual
outerwear, denim clothing, etc. (2) Home textile fabrics, bedding, etc.

Representing enterprises:Zhonghua Group Co., Ltd.; Brand - Zhonghua brand.
Industry-university-research:The Company has established close cooperation with Guangdong
Polytechnic, College of Textile and Garment of Guangzhou University , Jiangnan University, Wuhan
Textile University and other scientific research institutes, while also forming a long-term strategic
partnership with well-known domestic denim manufacturers.

Certification, standards and patents:Patent: A blowing-carding unit and a kapok blending method
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Segmentally colored and segmentally
elastic blended fancy yarn

F=ERAAS @ 59-10% £F3g 24T 4t

Ky | EYPEFRIIELT

HFIEH  EE ATV RA LHTOL0IH, BRELEFRASEMERE RS &
i) WSS, DBERRAE, BREAEREYERIELS, FBMIMERNIEH
RREMREER, Pl ARRFERENR.

BREE | XYER R AREE R

RREA : MFHRROEIRATE ; BE—RFRERLY. ERXY. BHEEH

FEW . STPESRERERL. BRGAFRALPO. FEHRIEF S USRS
BIFERR, MRBE5ERGAFBAXPOESTH T RiARCIHEKERNE", MIhxE
TENERARMME. SHRERT. BXGRRFFHATURREE T = AR M
588KFE. RETIKRZE JIBAZE. HINAKEESFERREEERIFNGEXR,
S5FEH. EMULLT. RHRTEFER LD, FB. XA ZBEREER, BY)
TR ETERHE eI hREIFMRE .

INEARERER - TF | —ERERE AN EE 757

207



Product specification: Product specification:5%-10% stretchable silk fiber

Keywords:Bio-based elastic staple fiber

Recommendation reasons:The yarn innovation is carried out based on composite segmentally
colored yarn technology, combining segmentally colored yarn production technology with
the application of bio-based elastic staple fiber (stretchable silk), using cotton fiber in the yarn
body, and bio-based elastic staple fiber in colored segments so that the resilience and the
difference in dyeing properties of the two materials can achieve the segmentally colored and
segmentally elastic effect of the finished yarn.

Scope of application:Home textile fabrics and clothing fabrics

Representing enterprises:\Weigiao Textile Co., Ltd.; Brand - Weigiao Brand Cotton, Jiajia Home
Textiles, Xiangshang Sportsware

Industry-university-research:The Company has cooperated and exchanged with China Textile
Information Center, National Textile Product Development Base, China Textile Engineering
Society and other institutions, actively participated in the “Product Technology Innovation
Alliance Project” led by National Textile Product Development Base, and successfully joined
several new product development projects. It has signed industry-university-research
cooperation agreements with textile colleges such as Donghua University and Wuhan Textile
University, and has maintained good cooperative relations with textile-competitive such
as Qingdao University, Tiangong University, Jiangnan University and Soochow University.
It has also cooperated closely with upstream and downstream enterprises with fiber R&D
enterprises such as Sateri, Jilin Chemical Fiber Group Co., Ltd., and Grecell Co., Ltd. as well as
brand customers such as Lilang, Golden Sun and Anta, to promote collaborative innovation,
exchanges and cooperation in the whole industry.

Certification, standards and patents:a kind of segmentally colored and segmentally elastic and
its production method

R FREIETRAEIEAR—FLD KT ; CMA0SW+ (T0% £F5822 +30% 40 B i%40)
EXFER 8 DR B E R SE 1.8%, IREARSE 3.0%, £P4kiR /7 245.7CN, K 3—
5cm, FFE 40—120cm , A8 0.7 ; 27584 | MBS FHERE 8%

The yarn quality indicators reach the national standard of first-class yarn; CM40SW+
(70% stretchable yarn + 30% microdenier polyester) segmentally colored and
segmentally elastic yarn: the yarn weight unevenness rate is 1.8%, twist unevenness
rate is 3.0%, yarn strength is 245.7 CN, color segment length is 3-5cm, color segment
distance is 40-120cm, color segment quantity is 0.7; the content of stretchable silk/
microdenier polyester fiber is 8%
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Recycled cellulose fiber spun silk
blended yarn
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Product specification:80% Lyocell/20% spun silk
Keywords:Comfortable touch

Recommendation reasons:Lyocell is a recycled cellulose fiber, and spun silk is a
protein fiber. The Lyocell and spun silk blended yarn is developed to combine the
characteristics of the two fibers. The finished yarn has high strength, good moisture
absorption, soft and delicate touch and bright color, the produced clothing fabric has
better wearability with less wrinkling of spun silk and is green and fashionable. The
reform of the cotton-cleaning process adopts pre-mixing treatment to improve the
fiber mixing effect and spinnability. The various process parameters are also optimized,
selecting matching rollers for spun yarn for the winding problem in the spun yarn
production process, and optimizing the knotter for spooling to improve the efficiency
of twisting knot and the quality of joints. A variety of spun silk blended products with
different proportions and components are developed to meet the individual needs of
customers.

Scope of application:Clothing, and home textiles

Representing enterprises:\Wuxi No.1 Cotton Mill Textile Group Co. Ltd; Brand - TALAK
Industry-university-research: The Company has a textile research institute and a
research and development workshop, and conducts in-depth cooperation with
Donghua University, Jiangnan University, Harbin Institute of Technology, and other
institutions. It has a group of doctors and masters in textile and interdisciplinary, as
well as technical personnel with rich practical experience.
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Dyeable polypropylene fiber blended yarn
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Product specification: Product specification:70% recycled cellulose fiber (viscose)/30%
polypropylene fiber; 90% viscose/10% polypropylene fiber; 95% viscose/5%
polypropylene fiber; 80% Tencel/20% polypropylene fiber; compact spinning 30s,
24s, 40s

Keywords:Dyeable polypropylene fiber with a comfortable touch

Recommendation reasons:The dyeable polypropylene fiber is used to combine ring
spinning, the compact spinning technology, and the spun yarn collective doffing
technology, and develop and produce the high-end blended yarn with polypropylene,
viscose, and Tencel. It has comfortable touch, moisture-absorption, quick-drying,
high strength, less hairiness, and great evenness. The textile produced is light, soft,,
smooth in surface, great wear-resistant, with excellent anti-pilling performance and
bright color. Mass production has been achieved, with a product profit rate of 9.1%.
Scope of application:High-end T-shirts, sportswear, underwear, workwear, etc.
Representing enterprises:Nantong Double Great Textile Co., Ltd.; Brand - Double
Great

Industry-university-research:The Company has carried out extensive cooperation
with Donghua University and Jiangnan University as well as raw material companies,
peer industries, and downstream application customers to promote the cooperative
application and popularization of new fiber materials.
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Development Trend and Progress of
Chemical Fiber Qils
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Wang Chunhong’s Team from Tiangong University
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In 2020, the COVID-19 pandemic spread all over the world, aggravating the severity and
complexity of the world economy. Coupled with the fluctuation of the crude oil market and the
aggravation of international trade barriers, China’s chemical fiber industry is facing great challenges,
with the prominent contradiction between supply and demand. However, with the effective control

of the pandemic within China, the slow economic recovery is improving, the production of chemical

fiber industry is gradually recovering, and the demand for chemical fiber in masks, protective

clothing and hollow fiber membranes required by the artificial cardiopulmonary circulation system is
increasing, so the economic growth of chemical fiber industry can still be promising. From January to
October 2020, China’s chemical fiber output was 49.8452 million tons, with a year-on-year increase
of 0.26%.
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Figure 1-Role of chemical fiber oil in chemical fiber production
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Chemical fiber oil plays an important role in chemical fiber production. The function of
chemical fiber oil is to solve some difficult problems in the process of chemical fiber production
and processing (as shown in Figure 1), such as adjusting fiber friction characteristics, preventing
or eliminating static electricity accumulation, give fiber smooth and soft characteristics, improving
fiber cohesion, protecting the fiber from damage, reducing hairiness and breakage, and adapting
fiber to filament spinning, stretching, yarn manufacturing, weaving and other processes. Without
the addition of chemical fiber oil, the production and processing of chemical fiber will not proceed
smoothly. Chemical fiber oil is usually prepared by the smoothing agent, emulsifier, antistatic agent
and regulator. Mineral oil mainly acted as the smoothing agent in the 1950s, and later the addition
polyester was developed and used gradually such as aliphatic ester, ethylene oxide/propylene
epoxide; in recent years, with the technical progress of the chemical fiber industry, the formulation
performance of new chemical fiber oil has been further improved, and some oil agentproducts have

the characteristics of low friction, superheat resistance and easy wetting.

1. The domestic development trend of traditional chemical fiber oil

With the development of society and the improvement of human living standards, the demand
for chemical fiber is increasing, and the demand for its variety and performance is getting higher.
The research and development efforts in the chemical fiber industry are increasing year by year. In
order to get rid of the dependence of domestic chemical fiber industry on imported oil agents, the
research and development of domestic chemical fiber oil are intensifying year by year for the purpose
of production of ultra-high-speed, multi-variety and high-performance chemical fibers. At present,
domestic brands occupy the absolute market in terms of dacron DTY oil agents, and Hangzhou
Transfar Chemicals Co., Ltd. is the main supplier. Domestic dacron staple fiber oil agents gradually
occupy the domestic market, but high-end dacron FDY, dacron PQOY, dacron industrial yarn and other
high-speed spinning oil agents mainly rely on imports.

In the aspect of ultra-high-speed stretching dacron FDY, the oil content of high-speed spinning
is generally 0.6%-1.2%. High-speed spinning oil agents need to have excellent wettability, splash
resistance, antistatic property and heat resistance. The brands of FDY spinning oil agents used by
major dacron filament manufacturers in China rely mainly on imports, including Japanese brands of
Takemoto Qil & Fat Co., Ltd. and Matsumoto Yushi-Seiyaku Co., Ltd., as well as German brands of
DAKO and Double S brands. At present, the dacron FDY spinning oil agents developed by Tiangong
University has been verified by the market to meet the spinning requirements. The fiber produced
with the oil agents has excellent spinnability, and the full package rate and fiber physical indicators
are comparable to those of imported oil agents; in terms of weaving, FDY fiber spun with “Tiangong
Brand” oil agents has excellent weaving performance. In addition, Zhejiang Transfar Co., Ltd.,
Zhejiang Huangma Chemical Industry Group Co., Ltd. and Zhejiang Tongkun Group started the
research and development of domestic high-speed spinning oil agents. In April, 2020, Tongkun Group
launched the major project of “Zhejiang Hengxiang New Materials”, utilized the core technology
of chemical fiber textile oil agents mastered by Tongkun Group, made effort to eliminate the high
restraints of foreign industrial technologies, and filled the domestic gap, realizing the complete
replacement of imported chemical fiber textile oil agents and getting rid of the monopoly control of

western countries.
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In order to ensure the smooth progress of dacron staple fiber in the subsequent textile
processing such as opening, carding, drafting and twisting, it is necessary to reduce the static
electricity accumulated by friction between fiber and machinery, so that there are high requirements
in terms of antistatic property, oiling rate and oil film stability of dacron staple fiber oil agents. The
dacron staple fiber oil agents (CN111218817A) developed by Shanghai Duolun Chemical Co., Ltd.
has reached the top level in China. The environmentally-friendly TDSL—2005B/C dacron staple fiber oil
agents produced by Tianjin Industry University for the Textile Auxiliaries Co., Ltd. has been tested by
cotton mills, and can fully meet the production requirements of various textile processes. It has good
smoothness, cohesion, high oil-water ratio, stable quality of finished products and post-processing
performance. The prepared textiles can meet the environmental protection requirements for textiles
exported to Europe. In terms of dacron industrial yarn oil agents, domestic industrial yarn oil agents
have some problems such as poor heat resistance, serious coking, large volatile smoke and pungent
smell, thus existing extreme urgency to develop products comparable to imported industrial yarn oil
agents. Nanjing Petro-Chemical Co., Ltd. recently developed a kind of high-temperature oil agent for
the preparation of the dacron industrial yarn. The research group of Zhou Cun, Tiangong University
has developed a kind of high-performance tire cord oil agent (CN103161068A) based on vegetable
oil and synthetic fatty acid ester.

In addition, differentiated chemical fibers and high-performance fibers include special fibers
such as profiled fibers, superfine fibers, hollow fibers, carbon fibers, glass fibers. There are higher and
special requirements to special fiber oil agents which mainly rely on imports. In terms of differentiated
fibers, the differentiated oil agents not only ensure the normal fiber spinning, but also inject certain
special performances in the subsequent processing process, which makes the special performances
more outstanding. High-performance carbon fiber is such a typical example: due to the particularity
of the carbon fiber production process, the oil agents shall have high heat resistance and uniform
adhesion, so as to reduce the surface defects of carbon fiber and improve the unstable mechanical
properties. Japan Takemoto Oil & Fat Co., Ltd. and Japan Mitsubishi Chemical Corporation have
developed a kind of oil agent suitable for carbon fiber precursors, and Japanese carbon fiber
has world-class performance, which also depends on the development of advanced oil agents
(CN109563680B, CN111139555A). Domestic enterprises such as ZhongfuShenying Carbon Fiber
Co., Ltd., Weihai New Era Chemical Co., Ltd., Jiangsu Hengshen Co., Ltd. and PetroChina Company
Limited are also vigorously developing new high-performance fiber oil agents to break through
Japan’s monopoly on high-quality carbon fibers (CN110725025A, CN107075789B, CN106544760B,
CN1071905148B). Localization of oil agents is not only the demand of domestic enterprises, but also

the strategic demand of China, so as to solve the bottleneck of the production of special fibers.

The development of traditional chemical fiber oil agents not only requires the oil agents to
meet higher requirements of smoothness, cohesion, heat resistance and antistatic effect to reach the
requirements of modern chemical fiber production with high speed, high efficiency, short process
and large capacity, but also needs to adapt to higher weaving speed and production efficiency in
the downstream industrial chain. Therefore, the quality, technology and variety of the auxiliaries
of traditional chemical fiber oil agents need to be continuously improved, while the research and
development efforts in domestic oil agents shall be increased to gradually replace imported oil
agents.
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Figure 2 Common functionalized chemical fiber materials in recent years
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2. Development and research progress of functional chemical fiber oil agents at home and
abroad

As is known to all, chemical fiber fabrics consume a large amount of oil agents from raw
material production to the weaving process, and the oil agents will affect the dyeing performance
in the subsequent dyeing and finishing process, so chemical fiber fabrics need to be degreased and
decontaminated in the after-finishing process. From another perspective, chemical fiber oil agents can
be attached to the surface of chemical fiber, so many chemical fiber manufacturers make use of this
feature to make fiber obtain some special functions, and develop chemical fibers with high added
value and novel functions, so as to obtain a wider market. The functionalization of oil agents has
become an important development direction of chemical oil agents. Functional chemical fiber finishes

and chemical fiber categories are shown in Figure 2.

Foreign companies, represented by those in Japan and Germany, have developed a variety
of functionalized oil agent products. For example, Japan Matsumoto Yushi-Seiyaku Co., Ltd.
has prepared a kind of chemical fiber oil agent with high water permeability and durability
(JP2009223870A), and has also developed a variety of additive products with functions of flame
retardant, sterilization, anti-pollution and anti-virus; Delion-4000-90 oil agent of Japan Matsumoto
Yushi-Seiyaku Co., Ltd. can give fiber excellent water absorption performance, and Delion-4010-
6029A oil agent can give fiber excellent water resistance performance; Germany S(Schill+Seilacher)
Company has developed the bactericide AFROTIN TBN used to add into spinning oil agents and the
phosphorus-containing flame retardant UKANOL ES. Dow Corning Company of America prepared
antibacterial fiber with antibacterial effect by using antibacterial oil agents and anionic surfactants.

In recent years, domestic universities and companies have also developed a series of
functionalized oil agents. For example, Donghua University has developed a kind of modified flame-
retardant oil agent used in the fiber field (CN102691213A), which is prepared by the procedure
that 8.5-15% silicon-phosphorus composite flame retardant is heated and blended with the
smoothing agent, emulsifier, bundling agent and antistatic agent. The polyester fiber prepared
by the modified flame-retardant oil agent is transparent and light, meets the requirements of
environmental protection, and has high-strength fireproof and flame retardant performance and
excellent waterproof performance. Sinopec Yizheng Chemical Fiber Co., Ltd. has developed a kind
of anti-ultraviolet aramid fiber (CN106592216A). It is prepared by the procedure that benzimidazole
anti-ultraviolet absorbents are used to replace acrylonitrile anti-ultraviolet absorbents, triazine anti-
ultraviolet absorbents and hindered amine anti-ultraviolet absorbers, and are uniformly blended
with spinning oil agents, and then the mixture is sprayed on the surface of aramid fiber to obtain
ultraviolet-resistant aramid fiber, which solves the problems of poor ultraviolet-resistant performance

and easy oxidative degradation under ultraviolet light of para-aramid fiber.

Functionalized oil agents are conducive to shorting the preparation process of functionalized
textiles, reducing the cost and achieving the upgrade of functionalized textiles. For example, when
using flame-retardant filament to prepare firefighter uniforms with excellent flame-retardant
performance: flame-retardant filament can be directly prepared into the flame-retardant fabric,
without degreasing and dyeing, as well as flame-retardant coating treatment or coating thickness
reduction, which makes firefighter uniforms lighter under flame-retardant conditions, facilitates

firefighting operations and promotes the upgrading of firefighter uniforms. In order to realize
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the development of functionalized textiles in various ways, the research and development of
functionalized oil agents are indispensable. However, the use of functionalized oil agents means
that degreasing agents may not be used to remove residual oil agents on textile products in
the subsequent process, so that the influence of spinning oiling agents on chemical fiber needs
further study. Nguyen et al. have reported that the addition of anionic polymer graft modification
into spinning oil agents could enhance the biocompatibility and cell adhesion of polyester fibers
for medical use. At the same time, they have also confirmed that spinning oil agents will lead to
degradation of polyester fiber surface and decrease of elastic modulus during long-term storage,
which will cause the degeneration of the original biocompatibility and other functions. According
to Dastjerdi et al., spinning oil agents provide an enrichment medium for the rapid propagation of
microorganisms, and the hydrophilicity also promotes the growth of microorganisms and weakens
the release of antibacterial substances. The release effect and duration of antibacterial substances can
be controlled by changing polysiloxane treatment, so as to reduce the hydrophilic effect on the fiber
surface. Chemical oil agents can not only affect the functionalization, but also have a great impact
on the mechanical and dyeing properties of fibers. All of these factors need to be considered for

technicians in the subsequent development of functionalized oil agents.

3. Development and progress of environment-friendly chemical fiber oil agents

Green is a necessary condition for sustainable development and an important manifestation
of human beings’ pursuit of a better life. Green development focuses on solving the problem of
harmonious coexistence between human and nature. China Chemical Fiber Association focuses
on the green development of the chemical fiber industry, vigorously promotes the development of
green textiles, drives enterprises to carry out “green fiber” product certification, and realizes green
processing of various textile processes. Three environmental problems faced by chemical fiber oil
agents include environmental protection of oil agent raw materials, environmental protection of

chemical fiber affected by oil agents and green treatment of waste oil agents.

In terms of oil agent raw materials, Shanghai Zhongfu Special Oil Products Co., Ltd. and
Changzhou Lingda Special Fibre Co., Ltd. respectively developed environment-friendly dacron and
acrylic fiber spinning oil agents (CN109722889A, CN103174021A). The smoothing agent raw
materials with the maximum consumption are all from vegetable oils, which are renewable resources
and have a slight adverse impact on the environment in the production process; it is basically non-
toxic and harmless in the using process; the waster can be easily degraded under natural conditions
without causing new pollution to the environment. Foreign companies from Japan, Germany and

other countries have also promoted various degradable chemical fiber oil agents.

In terms of the chemical fibers and subsequent products produced using oil agents, the
substances such as formaldehyde, APEO, PFOS, PFOA and carcinogenic aromatic amines contained
in the oil agents will remain on the surfaces of fibers and fabrics, causing harm to human health.
China has promulgated various laws and regulations to ban the use of such toxic substances, such as
APEO, diisobutyl phthalate, polycyclic aromatic hydrocarbons. Various surfactant substitutes with less

pollution and no pollution need continuous study and discovery.

The use of spinning oil agents in production and processing will generate oil agent wastewater
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Figure 3.Comparison of textile wastewater before and after treatment
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(as shown in Figure 3), which is mainly from the spinning section, post-treatment section and oil
agent preparation section. The BOD/COD of spinning oil agent wastewater is usually below 0.3,
which is difficult to biodegrade. Moreover, the wastewater which is rich in anionic surfactants such
as phosphate salt and other nonionic surfactants will easily generate a large number of foams during
aeration., and a small amount of preservative and bacteriostat in the wastewater may also inhibit
biochemical systems. It is difficult to process oil agent wastewater, and the present single biological
treatment methods (anaerobic and aerobic combination), membrane separation methods (including
microfiltration, ultrafiltration, nanofiltration and hyperfiltration, etc.) and chemical treatment methods
(selecting appropriate chemical agents to break the stable state of emulsified oil and separate its oil
from water) have not reached good effect on the treatment of oil agent wastewater. Oil wastewater
can be discharged only after the environmental standards are reached through comprehensive

treatment.

With the deepening of our awareness of green environmental protection, we need to intensify
innovation in green chemicals such as green fiber oil agent additives, green surfactants and green
dyes, improve the independent research and development capabilities of universities, research
institutes and enterprises, and promote the green transformation and high-quality development of

enterprises, thus contributing to the sustainable development of the textile industry.

4. Development prospect

The future development of chemical fiber spinning oil agents mainly includes three aspects.
Firstly, further research and development of conventional chemical fiber oils will be conducted, so
that it can adapt to the high-speed development of the chemical fiber spinning process. Secondly,
it is necessary to develop more targeted high-performance chemical fiber oil agents to achieve the
effect of ordinary chemical fibers with special functions, and develop functionalized chemical fibers
featuring fire resistance, bacteriostasis, water resistance, perspiration, moisture permeability, antiviral
property, ultraviolet resistance, etc., so as to promote the diversified development of differentiated
fibers and high-performance special fibers and improve the technical content and added value of
chemical fibers. Finally, it is essential to promote the development of green fiber and the greening
process of the whole textile industry chain, attach more importance to the impact on the human
health and ecological environment in the whole chemical fiber production cycle, and develop green

fiber oil agents, actively responding to the national call for green development.
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The development of human society induces environmental issues, and at meanwhile,
environmental problems also restrict the development of human society. In the fashion industry, the
concept of green designing involves the design of clothing fabrics, the application of technology
in the process of clothing production, the recycling of clothing and the promotion of green
designingconcept with clothing as the carrier.

Green design has become an international trend in recent years. The ideastems from the
industrial era when increasingly serious environmental pollution problemsrendered people to think
about the impact of human activities on the environment after their basic food and clothing supplies
were satisfied.Meanwhile, with the continued exploitation of resources, problems such as short
resources and environmental pollution have increasingly affected people's lives, and then the concept
of green designing came into being.The clothing industry starts to shoulder the moral requirements
and social responsibilities of protecting the environment and saving resources.

In the textile and clothing industry chain, every link from fiber, yarn, fabric to ready-made
clothing is consuming the earth's resources, and at the same time produces pollution emissions.
Among them, the pollution in the manufacturing process of fiber, yarn, fabric, etc. has been paid
wide attention by society, and enterprises in the industrial chain are constantly developing new
scientific and technological products to try to reduce environmental pollution. But many people
may not know is that a large number of waste fabrics generatein the process of clothing production
and use, of which only a small proportion will be recycled, while a large proportionwill be burned
or buried.A large proportion of buried waste fabrics are difficult to degrade, which will bring great
pressure to the earth’s environment.

From the perspective of designing, reducing the waste in the process of clothingproduction and
application is becoming a common trendby taking into account from the designers. As a common
problem in fashion design, the waste of fabrics is generally divided into two categories: one is the
waste of fabrics before clothing consumption, which appears in the manufacturing process of fibers,
yarns, fabrics and clothing; the other is the waste of fabrics generated after the commercialization of
clothing, which comes from the waste generated after consumers consume textiles and clothing.

Nowadays, the “zero waste” clothing designing in the fashion industry is interpreted from the
perspective of sustainability, and its concerns include minimizing the waste of clothing materials
before consumers obtainthe clothing, so as to realize the sustainability of clothing development and
production process, extending the service life of clothing, and reducing the consumption of clothing

without affecting consumers’ wearing perceptions.

Improving the utilization rate of fabrics focuses on using fabrics as much as possible in the
production process, which includes how to conduct slicing and layout reasonably when designers
design samples. The “zero waste” design in the fashion designing technique can effectively solve the
problem of wasteful materials in the fashion production process. The history of “zero waste” design
can be traced back to the early stage of human civilization, when people’s lives are limited by material
resources and technologies, so that the concept of achieving the best use is reflected in all aspects
of their lives. In this era when human technological development is enough to conquer nature, the
emergence of “zero waste” explains a new way that human beings try to live in harmony with nature

in this new era.
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Figure 1 Three “zero waster” designs
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In Figure 1, the tops of the three dresses are all “zero-waste”pattern design. By infinitely
dividing the limited space, the original square shape of the fabric is geometrically divided and
reorganized from different angles, extending their unique styles to explore the infinite possibility
of dividing a piece of fabric. (From Figure 2 to Figure 4) With such geometric cutting, the clothing
pattern is no longer bounded by the previous unevenness, and the fabric can be usednearly 100%,
which has great reference value for saving 15%-20% of the discarded fabrics in the ordinary clothing
cutting. And compared with the ordinary clothing, the clothing styles with such kind of geometric
division and reorganization are not odd and can be worn normally, which shows the feasibility of its
design.

Multi-purpose clothing ensures products with more application scenarios through the different
wearing ways of a piece of clothing or the transformation between the clothing and other items.
Consumers, as “designers” of clothing, carry out the secondary design of clothing according to their
own preferences, and combine the process of wearing with design, which can enable consumers to
further experience and show clothing, and make clothing impactsthevisual effectand many forms of
change.

Multi-purpose designing is a design method to prolong the life cycle of clothing, which
includes two levels of“multiple forms” and “multiple-purpose”. Multiple forms mainly show the
transformation between clothing, emphasizing the variability of clothing modeling; “multiple-

BACK
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Figure 2 Pattern 1
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Figure 3 Pattern 2 Figure 4 Pattern 3
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Figure 5 “Multiple-purpose” clothing design—design drawing / designer Lin Zhonghua
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Figure 6 “Multiple-purpose” clothing design-design drawing / designer Lin Zhonghua
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Figure 7 “Multiple-purpose” clothing design-finished
product / designer Lin Zhonghua

purpose” refer to “one suit for multiplepurposes”, which mainly
shows the transformation between clothing and non-clothing,
emphasizing the functionality of clothing.

Figure 5 is a suit with two dresses in one. The first style
is a casual skirt suit with a detachable waist.It can also bea
formal dress with classical style by opening the hidden opening
designed in the skirt's hemline and putting it around the neck.
The switching of clothing in different scenes can not only
save materials, but also increase the funky of clothing, so as
to enhance the dressing experience through the interaction

between people and clothing.

Figure 6 shows an outing costume that can be transformed
into a tent. The plane structure of tent is similar to the cross-
shaped clothing structure, and the transformation between
clothing and tent is realized with the aid of zipper. This design
aims to make the clothing and living goods change freely
through design means. Common similar designs include the
transformation between clothing and private rooms, and the
transformation between clothing and scarves. With the increase
of usage scenarios, the utilization rate of clothing is also

improved.

To achieve "sustainable clothing design”, in addition to
controling the emission of pollutants in the production process
and improving the recyclability of materials, we can make
efforts toincrease the utilization rate of fabrics and prolong the
service life of products. The “zero waste” design can reduce
waste materials, thus reducing the environmental pollution in
the production process; multi-purpose design offersclothing
variability, and increases its use frequency and service life.
In addition, design methods such as “modular design” and
old clothing renovation are all attempts by designers to solve
environmental problems. The “sustainable” design method
conforms to the current social development trend with

vastdevelopment prospects.

Textile and clothing are the most basic articles in human
life. In the face of environmental problems,, as fashion designers,
we have the responsibility and obligation to enhance the
“sustainability” of designing. By changing the traditional way of
thinking in the design process, we are able tocreatereasonable
and effective designstorealize the complance ofproductsin line
withthe concept of sustainable development.
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Explore Innovative Ideas Hidden in Fabrics—

Take UNIQLO's Scientific Concept System of “LifeWear"
as an Example
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The COVID-19 pandemic sweeping across the world has made the international political
situation and economic environment as unexpected as the ACGN (the abbreviation of Anime, Comic,
Games and Novels). People need to redefine their responsibilities, and rebuild a new industrial
innovation ecology with innovative collaboration, capacity sharing and supply chain interconnectivity,
so as to improve the anti-impact ability of the textile industry. Our “Dual Circulation” is just
the response to the changing world. It seems that the barriers between the dual circulation are
unfavorable, but there is also the filtering means to maintain the healthy mechanism. The “Dual
Circulation” is nothing more than surmounting standards, and requires giving full play to China’s
super-large-scale market advantages and the domestic demand potential of continuous upgrading,
and build a new development pattern in which domestic and international double circulation
promotes each other. The expansion and upgrading of domestic demand and the opening up
facilitate a smoother major domestic circulation so that the new advantages in participating in
international cooperation and competition can be further formed. In terms of brand enterprises,
globalization is indispensable for enhancing the value chain level to establish brand value, upgrading
and modifying technologies, further strengthening advantages or accelerating the transformation of
intelligence and digitalization against the industries or industrial chain links that have already have
advantages. However, the current pattern of the international supply chains is being reconstructed,
and the textile industry needs to be rebalanced in terms of high-performance fibers and high-end
manufacturing. With its core advantages of “fast” and “fashion”, “fast fashion” brand has rapidly
expanded and occupied the market. Starting from the concepts of environmental protection, safety
and health for clothing and ornaments, the fabrics will keep up with the trend and achieve updating
and publication by promoting fashionable and convenient products with comfortable, functional, and
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health-care properties.

In terms of product planning and R&D, in order to capture
the latest fashion trends, it is necessary to connect with the
external circulation, such as setting up institutions in cities
standing at the fashion frontier such as Paris, Milan, London
and New York to study the world's leading fashion trends,
science and technology and conceptual models, and then carry
out the planning, comparing, optimizing and deciding of the
subject concepts of each sales season through product planning
based on this information. And then, designers carry out the
implementation work according to the subject concepts so as to
enter the commercialization process of the internal circulation.

Textile enterprises are firstly science and technology
companies. They shall have the patents of biological research
institutes, the aesthetics of art galleries and the care of
humanistic institutions, and shall connect and link science, art,
biology and humanities.

UNIQLO, a fast fashion brand, is now more and more like
a science and technology company. From thinking foresight to
technology reserve, enterprises are promoted from focusing on
product innovation and the quality and function improvement
to achieving the age progress and the lifestyle revolution. In
2003, UNIQLO and Toray established the “Next Generation
Raw Material Development Team”. Both sides began to strive
for ideals and a virtual goal, and they also jointly overcome
difficulties to create “imaginary” products. In 2006, the two
companies established a symbiotic relationship of “virtual
company” for their common goal from their own advantages:
UNIQLO was responsible for conception and planning as well as
marketing and sales while Toray was responsible for R&D and
manufacturing. The unconventional virtual conception of the
two companies achieves perfect and complementary practical
cooperation, which is undoubtedly an innovation. “UNIQLO
Model” adapts to local conditions, making efforts to improve the
quality, increase varieties and create brands for innovative system
structure. Besides, the construction of the continuous original
innovation ability and innovation system will accelerate with the

arrival of the digital economy era based on the Internet.

Humans have been using technical products to extend the
possibility of the human body. Clothing, as the closest product
to the body, is undoubtedly the extension of human skin.

Science has also accelerated the contemporary evolution of living
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things. Skin is the outermost organ of the human body and also
the largest organ in the area. Skin plays a role in protecting,
regulating and controlling the human body, and conducts self-
adjustment and adapts to environmental changes through rich
and keen sensing functions. The innovation of fabrics needs to
learn from “skin”. The view of people serving people has become
the hotspot in the market with the continuous technologies.
Moisture absorption in function will result in a quick-drying
effect, so people's desire turns into demand: Dirt resistance
requires sterilization and bacteriostasis; fireproofing requires
flame retardant and antistatic function; sunblock requires UV
resistance. Morphologically, the superfine fiber came into being,
and a series of visual, functional and high-stimulated products
become populous. The R&D and innovative ideas will focus on
making fabrics become the “outer skin” of human beings.

Art and science seem to be two different themes, but their
essence is common. As a bridge of cultural creation in the world,
UNIQLO is a brand combining science and art. Fabric design
is closely related to production skills and material innovation.
Just like the two keywords of UNIQLO “LifeWear”- "Art”
and “Science”, their combination shall be realized to form a
balanced and aesthetic functional aesthetics. UNIQLO UT series
features rich content from global popular cultures, art, music,
film and television, and animation, with clothing as the carrier,
highlighting aesthetic taste, expressing exclusive feelings, and
opening up life creativity with the unbounded ages, vitalities and
occasions. To shuttle back and forth between nature and cities,
people need a beautiful and bright image, so they can shuttle
freely in various weather conditions. The functional aesthetics
brought by fabric technology and innovation is reflected in

bringing unbounded sense to the wearer in life.
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Chinese people believe that respecting human nature can
break the boundary between wealth and poverty, regardless
of class, race, religion or even age. It is an idea, love for nature
and respect for human beings. People always think that keeping
warm in winter means wearing heaving clothes but now the
bloated image in the past has quietly changed. People expect
clothes in winter to be warm like their own skin, instead of
burdens. At this time, textile enterprises can capture human
nature's desire for unfettered freedom, and this respect for
human nature will be the R&D and innovative ideas. The AlRism
fabric developed by UNIQLO and Toray Company are examples
of capturing human nature. Through the analysis of its technical
principle, it is found that it uses ultra-fine dacron fiber fabric
that is slimmer than hair, the special weaving structure of
polygonal cross-section yarn realizes strong sweat absorption
and quick-drying performance, and high-tech intelligent fabrics
can effectively dispel the sultry feeling of the body; the ultra-
fine fabric creates a soft touch. This kind of products, which are
destined to be written into the evolutionary history of clothing
technology, constantly penetrate into people’s lives, and it is the
re-liberation of human nature driven by technological progress

that keeps everybody comfortable at all times.

The respect for humanity in fabric innovation also reflects
humans beings’ respect for the living environment, that is,
we cannot be separated from sustainable development. The
fabric with the concept of “environmental protection, nature
and recycling” has been respected and adopted by almost all
international brands with world influence. At the same time, the
easy-to-care functional fibers, high-protective functional fabrics
and antibacterial functional fabrics that respect customers will
become the trend of product research and development with
respects to nature returning, calmness and comfort, and security
in the post-pandemic era.

Time will endow a piece of clothes with a kind of unique
texture and stories, and its language and logic will also provide us
a new perspective. Through UNIQLO’s scientific concept system
of “LifeWear”, we will be able to appreciate and explore the
innovative scientific, artistic and biological ideas hidden in fabrics,
as well as the humanistic care reflected in the details.
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With the development of the economy and the progress of
the times, under the influence of multicultural background, our
requirements for fabrics are not limited to basic needs, and we
also pay more attention to the comfort, functionality, and other
aspects of wearing. The development of the “people-oriented”
trend centers on the concept of people’s comfort, health and
friendly ecological environment. With the promotion of the
concepts of environmental protection, health and comfortable
life by consumers at home and abroad, combined with the
promotion and development of market economy strategy, the
consumption of denim clothing will be more diversified, high-end
and branding, with a huge market development space.

Therefore, in the process of modern fabric design,
designers need to incorporate rich cultural connotations, up-to
date fashion concepts, and functional new green materials to
lead the continuous innovation of fabrics, so as to meet people’s
requirements of comfort, functionality and health, and greatly
improve people's quality of life.

I. Unboundedness

Traditional denim fabrics are interwoven with pure cotton
coarse yarn and raw-white pure-cotton weft yarn in the form of
3/1 twill weave. Compared with other casual clothes, the style
design of denim clothes made has not changed much in the past
century. It is the after-finish process of innovation that realizes
that denim clothing has been standing at the fashion frontier, and
the washing water process, as an essential step of the after-finish
process, determines the added value of denim clothing and is
the most important part to ensure the quality and style of denim
clothing. After the water washing process (physical washing and
chemical washing), denim clothing will cause different damages
to the fibers in the yarn, affecting the comfort and functionality
of the fabric. However, in order to highlight its style, functionality
and comfort, different kinds of fibers will be mixed into the
fabric so as to break through the aesthetic boundaries of the
original denim fabric, thus further realizing restructuring and
regeneration. In order to break through the limited application of
denim yarn due to the water washing process in the production
of traditional denim clothing, rich varieties of natural fiber,
regenerated cellulose fiber and functionalized differential fiber
are adopted to enrich the variety of denim fabrics, endowing the

fabric with various functionalities or multiple performances, and
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at the same time, different yarn varieties are adopted, such as fancy yarns and looped yarns, so as to
renew the style of denim fabrics and highlighting the combination of diversified elements. Therefore,
denim fabrics have been in a developing state, and “unboundedness” is the current “boundary”.
The definition of the boundary becomes increasingly vague and unimportant, which achieves the
integration of science and technology and natural ecological environment. The modern lifestyle
centering on the harmony between man and nature and the people-oriented concept, has been
injected with technologies and techniques so as to constantly develop innovative fabric products
with the theme of human comfort, health and ecological environment protection; the youth culture
is updated and finally, a kind of luxurious and interesting effect is formed integrally in the pluralistic

space.

Il. Development trend of technology and functional fabrics

Supported by science and technology, new materials show great vitality and allure, and
consumers' demand for high-tech and functional fabrics has become a development trend of fabrics.
In the high-tech era, with the change of people's consumption concept, the present consumers
pay attention to aesthetics, fashion trends and culture, and at the same time, they pursue the
superimposed performance of technology and functionality in fabrics, so as to meet consumers'

demand for composite performance fabrics.

At present, the fiber functionality is mainly reflected in chemical fibers, such as polyester fiber,
polyamide fiber, polyurethane elastic fiber. By scientific and technological innovation, the modification
in the fiber production endows fibers with composite functions such as the antistatic property,
ultraviolet resistance, bacteriostasis, warm keeping, moisture absorption, flame retardance. The kind
of single functional fiber is evolved to a kind of composite functional fiber, thus meeting the multi-
directional functional needs of consumers for clothing fabrics and reaching the needs of comfort,

safety and convenience from the inside out.
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With the development of science and technology, clothing fabrics are developed intelligently.
Through a special process, fabrics can adjust the comfort of clothing and change the appearance
style according to the changes of external conditions, such as changing temperature, humidity,
appearance color, so that the diversified development of fabrics meets people's requirements for
clothing personalization. As the medium connecting the body and the environment, by the after-
processing of the fabrics, the processed fabrics can obtain some performance indicators to monitor
human physiology and environment, analyze the data and play the role in the intelligent control and
adjustment by its the self-adjustment. Clothing can also change the colors of clothing or release
aroma according to people's emotions. Smart clothing fabrics meet people’s demand for smart
clothing fabrics and improve market competitiveness, relying on the “people-oriented” concept, and
the development trend of wearing comfort and intelligent control.

Il Ecological and green development trends

With the change of consumers' life concepts and the demand for great health, the pursuit of
clothing fabrics is not only reflected in its styles, but also pays more attention to the comfort, health
and environmental protection of fabrics. Therefore, more natural fibers, functional regenerated
cellulose fibers and biodegradable fibers are applied compositely to the fabrics, creating a “people-
oriented” wearing concept and an ecological environment in which man and nature develop
harmoniously. This kind of new green fabric is made of environment-friendly raw materials, which is

comfortable to wear and harmless to human health and the environment.

Natural fiber has its unique properties. For examples: cotton fiber has a good sense of nature,
with comfortable, eco-friendly characteristics; cashmere fiber has the good properties warm keeping,
softness, smoothness and lightweight, which is called “soft gold” among various fibers, and is
incomparable with other fibers. At the same time, natural fibers such as fibrilla, wool and natural
silk are added to endow the fabric with the excellent performance of natural fibers and achieve the
“people-oriented” life concept combined with innovative ideas. The fabric is comfortable to wear
and can also achieve ecological and eco-friendly effects. Although denim clothing needs to be subject
to a series of water washing processes, which will have an impact on the properties of fibers and
fabrics, consumers have higher requirements for wearing comfort and the environmentally-friendly
property. Therefore, by innovating and improving the production process of denim clothing, a large
number of natural fibers can be applied to denim clothing to achieve the wearing comfort, healthy
and environmentally-friendly property.
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Although natural fiber is eco-friendly, its functionality is
limited. Therefore, the development of cellulose fiber not only has
the performance of natural fiber, but also has more innovations in
functionality, such as variable-phase intelligent temperature-regulating
viscose fiber, antibacterial fiber, flame retardant fiber, Tencel, Modal,
bamboo fiber. The denim fabrics use these fibers, endowing the
denim fabrics with antibacterial, flame retardant, warm-keeping, anti-
ultraviolet and other properties, meeting the functional requirements
of daily wear for clothing fabrics, and achieving eco-friendly wearing
comfort. At the same time, the wastes of denim clothing are easy to
recycle, degrade and recycle, which combines the development of
denim fabrics with the ecological environment, thus achieving green

and environmentally-friendly requirements.

Denim fabrics use functional chemical fibers such as dacron,
nylon, acrylic fiber, which endow the fabrics with excellent functions
of moisture absorption, perspiration, antibiosis, ultraviolet resistance,
warm keeping, etc., and meet people's daily wear requirements for
functionality. However, functional fibers are not easy to degrade,
and now dacron can be produced by recycling functional fibers,
which just accounts for a small proportion. After a large number
of waste textiles are abandoned, they are not easy to degrade and
cause pollution to the ecological environment, so that the research
on biodegradable functional fibers has become a development trend,
and denim fabrics need to be prepared by adopting functional and

fully degradable fibers to achieve the eco-friendly effect.

IV. Conclusion

High-end, multi-functional, comfortable, healthy, green
and environmentally-friendly properties are the new trends of
denim fabric development. The development of fabrics with the
feel and style different from traditional denim fabric can not only
meet the needs of domestic consumers, but also help possess
certain competitiveness in international fabric sector. Functionally
superimposed, comfortable and healthy denim fabrics also meet the
new requirements of consumers for clothing. With the strengthening
of people’s awareness of environmental protection, the process of
producing denim fabric, from the processing of raw materials to
finished denim fabric, also meets the requirements for environmental
protection, and even higher requirements will be put forward to
achieve the "people-oriented” life concept. For example, it is required
that wastes should be quickly degraded without causing pollution to

the environment.
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The success of modern competitive sports is inseparable
from equipment in addition to the key factors such as personal
talent, effort, training, nutrition and psychology of the athlete.
With the increasingly scientific development of training methods,
the individual potential of each athlete has been developed
to the limit, and the performance gap between high-level
competitive athletes is often minimal1.Under this background,
science and technology have been continuously integrated
into the development process of sports, and more and more
athletes hope to wear high-tech competition equipment in
order to gain an advantage in the competition. Since the end of
the last century, all countries have been actively promoting the
development of their own sports, and the investment in science
and technology has been increasing, and various new materials,
new designs and new products have been emerging;with
Beijing’s successful bid for the 2022 Winter Olympics, high-tech
textiles suitable for winter competitive sports have gradually
triggered a research boom in China. Comprehensive investigation
and grasping of these domestic and foreign research trends
will help us apply the latest and most advanced scientific and
technological achievements to ice and snow sports, and achieve
our goal of becoming a powerful nation in ice and snow sports

in the world.

In recent years, advanced technologies in the fields of fluid
mechanics, materials science, bionics, medicine, psychology, and
computer technology have been continuously integrated into
the research and development process of winter competitive
sports textiles. These “high-tech textiles” have played a positive
role in improving athletes’ performance, protecting athletes’
bodies, avoiding sports injuries and assisting body recovery, and
improving the intensity of opposability and enjoyment of the
competition. This paper will summarize the following aspects
separately.

1. Resistance reduction

The resistance generated during movement is an important
factor affecting athletes’ performance. To double the speed of an
athlete requires quadruple the resistance to overcome. In winter
competitive sports including skiing, speed skating and sledding,
the aerodynamic research on textiles has been carried out abroad
for many years.Studies have shown that the surface morphology
of the fabric, the location of the seambuttons and the air
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Figure 1 Ski jumping, speed skating and downhill skiing at three different speeds in winter sports
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permeability all affect the aerodynamic performance of the fabric.
Chowdhury et al. proved that the exposed smooth cylinder has
greater air resistance than the rough fabric surface; Brownlie
et al. found that the resistance change caused by ski suits with
different air permeability is about 5 to 7%.The performance gap
between top athletes is very minimal, so the correct choice of
fabrics is particularly important for athletes to take advantage of
equipment.Although there is a lot of controversy about athletes’
use of high-tech sports equipment in competitions to improve
their performance, athletes’ equipment is also highly regulated
by the competition management agencies, International Ski
Federation (FIS) and International Skating Union (ISU);however,
within the prescribed scope, countries are still actively
implementing special resistance reduction treatments on ski or
skate suits, hoping to further improve the space for athletes’

performance (Figure 1).

As early as 1996, sporting goods company giant NIKE
began to research sports resistance-reducing suits. Scientists from
NIKE Sports Research Laboratory (NSRL) and aerodynamicists
worked together to launchthe first generation of Nike Swift track
and field suitin the 2000 Sydney Olympicsand then it was put
into use by the speed skating team in the 2002 Salt Lake City
Winter Olympics.At the 2014 Sochi Winter Olympics, sporting
goods manufacturer Under Armour and the aviation arms giant
Lockheed Martin jointly developed the American speed skating
team’s suit, Mach 39. The suit uses “flow molding” to shape a
large number of small bumps on the surface of the suits.A 300-
hour wind tunnel test conducted by Lockheed Martin shows
that these bumps can effectively change the airflow around
the athlete’s body to reduce resistance and increase speed.In
addition, the back spine of the Mach 39 suit is also designed
with an open mesh to release body heat, and the special fabrics
on the thighs and underarms can reduce 65% of sports friction,
allowing athletes to use more energy for sprinting instead of

offsetting suit friction.

In the 2018 Pyeongchang Winter Olympics, Under Armour
continued to provide equipment for the American speed skating
team, aiming to further improve the athletic performance
of these top athletes.The new suit continues the pit texture
structure of the fabric, and eliminates the back ventilation holes.
Through the combination of three different fabrics, the wind
resistance can be reduced through the optimal combination;one

of the newly adopted fabrics, H1 fabric, is the most aerodynamic
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Figure 2 2018 Under Armour speed skating team suit and the part of H1 fabric
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Figure 3 The Swiss ski team wearing
X-Bionic ski underwear and the product
picture of X-Bionic ski underwear

fabric ever produced by Under Armour. It is a slightly rough
nylon spandex texture with a dimple texture surface similar to
the surface of a golf ball, which can interfere with the air flow,
thereby reducing the wake resistance when moving fast.Since the
athlete’s motion trails only involve left turns, the new suit also
boldly adopted asymmetrical seam design from the left leg to the
right shoulder to reduce wrinkles and wind resistance (Figure 2).

The use of fabrics with dimple structure in speed
competition suits to reduce wind resistance and improve athletic
performance is the mainstream research direction of sports
resistance reduction;in addition to speed skating, there are also
related applications in winter competitions such as ski jumping,
alpine skiing and bobsleigh and tobogganing. Moreover, speed
sports such as bicycles and swimming are also research hotspots
in resistance reduction textiles.

2. Compression

Compression garments were originally used in the medical
field, mainly for the treatment of diseases such as lymphedema.
Later, with the emergence and development of the concept
of gradient compression, compression garments gradually
expanded to the direction of sports.The working principle
of the compression garment is to speed up blood circulation
through gradient compression, increase muscle group vitality,
reduce lactic acid accumulation, which plays a role in wrapping
and supporting key sports muscle groups, and reduce muscle
vibration. Therefore, it can save energy consumption to a certain
extent, maintain athletic ability, and make exercise more durable.
Studies have also found that moderate tightness restraint can not
only relieve fatigue during exercise, but also have a certain effect
on exercise-induced muscle fatigue, and it also has the function
of assisting muscles in rapid recovery after exercise. In addition,
compression equipment also has the effect of locking in sweat,

helping to stabilize body temperature, and keeping dry.

Due to the complex environment of winter sports,
compared with commercial brands of simple compression
garments such as Skins, 2XU, CW-X, Compressport, the Swiss
brand X-Bionic, which claims to incorporate bionic technology,
has a more technological sense and is more popular with
athletes. The brand has served more than 30 national teams
around the world for many years and has always been the

sponsor of the Swiss ski team (Figure 3).
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Figure 4 X-Bionic's 3D-Bionic Sphere principle
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Figure 5 The new Thermo Syphon three-dimensional knitted structure

When the quick-drying concept has been popular in the field of sportswear for decades, studies
have found that 97% of the energy of the human body is used to maintain body temperature at
37°C when exercising, while only 3% of the energy is used for muscles.Therefore, people focus on
how to use external force to maintain body temperature at 37°C, so that more energy can be used
to improve sports performance.X-Bionic’s design concept just originated from this, combining three-
dimensional spherical constant temperature control technology (3D-Bionic Sphere) on the basis of
intermittent tight compression (X-IMPACT). Its parent company X-Technology has registered nearly
800 patents worldwide, and strives to achieve body temperature regulation through suits and
equipment to release human energy reserves.This bionic compression garment product is a three-
dimensional knitted structure that incorporates more than a dozen needle methods, and its weaving

process is very representative.

One of X-Bionic's core designs, 3D-Bionic Sphere, is a three-dimensional woven “U-shaped
tube groove” structure on the chest, back and underarms where sweat is most likely to occur.In
the process of exercise, when the body temperature rises and the human body sweats, the sweat
is absorbed and locked in the "U-shaped tube groove”.In the process of passing the “U-shaped
tube groove”, sweat will take away excess heat and evaporate on the outer surface to cool the skin
surface. At the same time, some moisture will be cooled and condensed and will be absorbed by
the skin again.In cold conditions, the air in the “U-shaped tube groove” forms a layer of warm air to
prevent the loss of body heat (Figure 4).

X-Bionic’s another core design, X-IMPACT, which is different from other brands of compression
garments when they have good compression effects but hinder blood circulation,stabilizes muscles
and improves blood circulation through capillaries with its original intermittent compression design to

stretch the compression interval through the combination of yarn tightness.

In 2020, X-Bionic upgraded the original 3D-Bionic Sphere design. Although the new Thermo
Syphon (thermal siphon intelligent temperature control technology) still uses the three-dimensional
knitted structure (Figure 5),the hole system is more curved and complicated to expand the
evaporation surface, and the stability of the texture structure is improved to meet the movement
stretch, and a special Y-shaped structure is additionally built in to accelerate the efficiency of cold and
heat conversion.In terms of performance, the new design improves 95% heat transfer performance,

30% extra evaporation area, and 66% moisture transfer rate.
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%, BBER, 684008y, DNERAERAREBINEEEHRERR, BRE™®NA,
FAENEIMEBEIAE] EN388 Leveld, iF ISUTREER, HBRUENZER, WERETE
KM EFF eI LUER R EEEGIE, REERNWNESMINGHER, BRI EREENS,
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EEEmRNTe.
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Figure 6 Short-track speed skating equipment description
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The development history of compression garments is
relatively short, and the compression mechanism needs to be
further improved. At present, research and development strength
is mainly concentrated in a few brands in Europe, America
and Japan. An independent research and development system
has not been established in China to develop its own brands.
In addition, X-Bionic, UYN and other compression garments
with complex integrated three-dimensional structures require
advanced weaving technology, which also limits the development

of compression tights and equipment in China.

3. Protection

In winter sports, due to the extremes and uncertainties of
equipment, venues and weather, athletes’ injury probability has
increased. Taking the 2018 Pyeongchang Winter Olympics as
an example, the athletes’ injury rate reached 12.6%.Personal
protective equipment is becoming more and more important
in professional sports.In order to ensure the safety of athletes,
FIS and ISU will clearly require athletes to wear protective gear
(the athletes in alpine skiing must wear back armor) orwear a
protective suit (short-track speed skating suits must have anti-
cutting function, Figure 6)in relevant regulations.Therefore,
in addition to helping athletes to improve their competitive
performance, suits and equipment should also be able to protect
the athletes’ physical safety during training and competitions.
The corresponding textiles used should be tough, wear-resistant,

cut-resistant, and even impact-resistant.

Short-track speed skating is a dominant event in China’s
winter sports, and it also has considerable advantages in the
development of competition suits. At the PyeongChang Winter
Olympics in 2018, the suit “Thunder Star” provided by ANTA
Group for the Chinese short-track team made its debut.This suit
uses ultra-high molecular weight polyethylene (Dyneema) super
fiber as the main material, which has a specific strength of 15
times that of steel and a low density.Composite spandex elastic
yarn, whose fabric is obtained by four-sided elastic weaving
technology, has a compact structure, light weight and elasticity,
and its anti-cutting performance reaches EN388 Level 4, which
is better than the ISU standard.Compared with the previous
competition suits, the new ones can be made of single-layer
fabrics due to the innovation of fabrics, breaking through the
traditional double-layer structure design concept, reducing the
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7 HARERER

Figure 7 Teijin Frontier tear-resistant fabric

8 iEFET “DEFLEXION”S Z5IEfma

Figure 8 Dow Corning “DEFLEXION" S series spacer fabric
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FREIPREIER.
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AFE R ABT 20 tH 60 FRPEE, HEEMEBETFR MIT) EAEKNE
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9 Dainese gilet Wave 1 Back
Protector, HAH &Xigj =48]
PR

Figure 9 Dainese gilet Wave 1 Back Protector,
the white area of which is the three-
dimensional spacer fabric

weight of the competition suits, which is 30% lighter than the
traditional ones, and reducing athletes’ physical consumption.
Moreover, the use of new anti-cutting materials throughout the

body also greatly improves the safety of athletes.

In 2019, Teijin Frontier released a new type of tear-resistant
fabric (Figure 7), ready to enter the outdoor sports market in
2021.Teijin Frontier claims that this fabric is made of fine-denier
high-strength polyester fiber PASMO, and uses a new yarn
arrangement and weaving density,so that the obtained fabric
has a smooth appearance, uniform surface, soft texture, high
abrasion resistance and tear resistance, which is very suitable for
sports and outdoor clothing.

Protective gear as an important winter sports equipment
is mostly used in combination with textiles.With the gradual
elimination of traditional sponge materials, new materials like
D30 and Poron continue to emerge, and impact-resistant textiles
are under constant innovation and development, for example,
three-dimensional spacer fabrics, which are light and soft, have
good supporting properties, and have certainimpact resistance.
American Dow Corninghas developed a “"DEFLEXION” shock-
absorbing material, the S series of which is anorganosilicon-
doped polyester spacer fabric (Figure 8), which has a highly
flexible open air-permeable structure.The TP series is usually a
fabric, which is soft and easy to bend; but when it is under hit,
the organosilicon molecules will gather at the impact point,
making the fabric hard and acting as an armor.

Spacer fabrics are often used in combination with impact-
resistant materials to make protective gear in order to increase

the air permeability and comfort of the protective gear (Figure 9).

4. Wearable

Wearable technology,which began in the United States in
the 1960s and was proposed by the Media Lab of Massachusetts
Institute of Technology (MIT), is an innovative technology for
intervention and improvement of human health.With the rise
of sports, wearable technology has been actively integrated and
has become a hot topic in the functional research of modern
sportswear.Through sensors connected to clothing, like heart rate
belts, smart running shoes, etc., it is possible to directly measure
some important parameters of the human body, including heart
rate, blood pressure, body temperature and breathing.With the
improvement of textile conductive printing technology and the
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MERE 5 MERSRIIGRAR, XLErERREER] LUF AKEh D ZHIRTIALE ISR, BIAF
FAIMAI A A Galaxy S8 # Tab S3 &4, BMEEEIRAVEITINEIAE] 50km/h #kIH
ESRE. RIFRFERZSERIGRER, BHEAIU—BTANEREA
BIERIRTS, HENNEAXERUSHBEREME, RIbZIN, XEEIGRTEEBEE
BRIEEh RS AREIIENR, UCERERR T,

LKW, RBEFZLFEohaFRILEHR SKIOT #MH THBRFEIES DTN
(B 11)e Fmm Bt MEREE, SeohiINENAEFIESES, BRI UTEENZRE
FREAIENTENEE, UNKBXESHEE BABEFGHMEANEAMESER, %
R 5 KB EHE BT RIMAHIPAZ — Ragde Eiendom HIPAETE.

BRRGREENLERREHENIEN, BRNARRASSERTFRSIEHER
W HENAREE. BERIFES M\, BFEohEMNFE. HEFNTENRZHH
MEL FEAR. IERBEARS. KRN AERS BTERASHRENEM DNAERZ
7o, BRTFEREINERIRGREAERALTTEN. MM ERMEH T4,
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10 Sumsang Smart Suit

Figure 10 Sumsang Smart Suit

B 11 SKIIOT RS HMATEE SR

Figure 11 SKIIOT ankle wearable ski analyzer
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innovation of electronic computer technology, electrical components are getting smaller and smaller,
and their functions are more complete. Wearable technology has begun to be used in competitive
sports.In 1983, the University of Oulu in Finland invented the first wireless heart rate telemeter. It is
the first time for researchers to use wearable technology to monitor the process of sports training.
This device provides a new method for the assessment of exercise intensity and at the same time

initiates a revolution in training monitoring methods.

Technological development continues to this day without a coincidence.In 2017, Samsung
Netherlands developed a smart training suit called Smart Suit (Figure 10), and sponsored two Dutch
short-track speed skaters Sjinkie Knegt and Suzanne Schulting for monitoring training, with the goal
of helping them win the gold medal in the Pyeongchang Winter Olympics.This smart training suit
started in March 2017 and was jointly created by Samsung research and development staff, athletes,
coaches and kinesiologists. After the first prototype suit was developed in August, it was put into
use.The research and development team believes that the most important parameter in skating is the
athlete’s position, including instant posture, height, speed, etc.For accurate and constant monitoring,
Samsung has developed a training suit equipped with 5 sensors, which can transmit human kinetics
data and position to Galaxy S8 and Tab S3 in the form of data, icons and videos, even ifthe athlete’s
skating speed reaches 50km/h, the signal is still stable.The wearing experience of this training suit is
the same as that of ordinary training suits, but the coach can grasp the athletes’ training status at a
glance and constantly send information to make them adjust their positions. In addition, this smart

training suit can also track various physical indicators of athletes to improve their health.

Similarly, SKIIOT, a Finnish winter sports wearable device manufacturer, provides an ankle
wearableski analyzer (Figure 11).The product comes with seven sensors, combined with sports and
web applications, and users can obtain reliable snow temperature measurements across the entire
track, as well as any observations about ski performance, surrounding conditions and technology.
This brand works with the Ragde Eiendom team, one of the leading teams in long-distance cross-
country skiing.

High-tech textiles are of great significance to winter sports. Current research hotspots
mostly focus on improving sports performance, assisting muscle movement, shock absorption and
protection.New materials, new technologies and new products based on sports biomechanics,
bionics and computer science are emerging one after another.The future development direction
will inevitably move towards diversification based on pure textiles.High-tech textiles suitable for
competitive sports are an integration of comfort, functionalization, and intelligentization from
training and competition to rest and recovery, thereby preventing sports injuries in an all-round way
and improving the athletes’ competitive level.
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Research Progress in Non-woven Materials
for Disposable Hygiene Products

EIASAREEBIERRPD, REXRSE

Engineering Research Center of Industrial Textile, Ministry of Education,Shanghai,
Donghua University
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Xia Yichang, Zhao Yi, Jin Xiangyu

— M TDERASEIRRW RS m, HRXEJR “Absorbent Disposable
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Disposable hygiene products are also called absorbent
disposable products, and their English names are “Absorbent
Disposable Products” or “Hygiene products”, including feminine
hygiene products (sanitary napkins, sanitary pads, and tampons),
baby paper diaper pants or baby diapers, and adult incontinence
products (adult paper diaper pants and nursing pads), etc.
Disposable hygiene products are the result of the continuous
progress of modern society and the continuous improvement
of people’s living standards, as well as the result was driven by
mass production technology. The birth and rapid development of
disposable hygiene products have changed the lives of countless
old and young people as well as women and children, and have
affected the whole process of human civilization in the 20th

century.

In the past ten years, the domestic market for disposable
hygiene products has developed rapidly. All kinds of products
have emerged from nothing, the productivity level and
consumption level have continued to grow, and the market
penetration rate has continued to rise. In 2019, in the face of
the market environment with increasing risk levels at home
and abroad, China’s disposable hygiene product market still
maintained an upward trend. The total market size increased by
3.4% compared with 2018, reaching approximately RMB116.53
billion. As China is facing a serious aging problem, adult
incontinence products as a “new star” in the disposable hygiene
product market are increasingly accepted by people, becoming
the fastest-growing consumer products in the disposable
hygiene product market. In the past five years, the compound
annual growth rate of adult incontinence products has reached
15.5%, while the compound annual growth rates of feminine
hygiene products and baby paper diaper pants/pads are about
3.1% and 8.8% respectively, which means that China’s adult
incontinence product market is embracing excellent development
opportunities. At the same time, the domestic market for
feminine hygiene products and baby paper diaper pants/pads is
becoming saturated. How to improve the added value of product
functions and meet the needs of individualization and high-
quality needs to be further improved.

The disposable hygiene product usually consists of a surface
layer, a flow guiding layer, a liquid-absorbing core layer and a
bottom layer, as shown in Figure 1. The surface layer, and the
flow guiding layer are usually composed of non-woven materials.
However, as the core layer of the disposable hygiene product,
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1—REDERAREHTEE a) FAERESIITE b) W SAP E&THERELEHTR

Figure 1 Schematic structural diagram of the disposable hygiene producta) The structure of the traditional paper diaper pant b)
The structure of the double SAP composite core paper diaper pant

B 2 Bk AE R R SR E

Figure 2 Electron micrograph of hyper-absorbent resin particles
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the liquid-absorbing corelayer is usually a composite material formed by mixing fluff pulp fibers and
hyper-absorbent resin particles (as shown in Figure 2) which are coated on dust-free papers or thin
non-woven materials. The fibers used in the layers of non-woven materials mentioned above are
mostly synthetic fibers such as polypropylene (PP), polyethylene (PE), two-component ES fibers, and
natural or regenerated fibers such as cotton fibers, viscose fibers, etc. Therefore, they have great
advantages in cost, hygiene, safety, and other aspects. At present, the commonly used non-woven
material preparation processes for disposable hygiene products include spunbonded and hot-air melt-
blown processes. Traditional non-woven forming processes and technologies can meet the current
needs of some consumers for products. However, people’s living standards in a healthy environment
are improving day by day, and their demands for product functionality and high quality continue to

increase.

With the continuous development of non-woven technology at home and abroad for decades,
non-woven materials for disposable hygiene products have been upgraded, and new products have
emerged one after another. They have demonstrated various innovations in fiber raw materials,
production processes, appearances, and shapes to meet the requirements of absorbent disposable
products for material ventilation, rapid moisture absorption, moisture permeability, anti-backflow,

and skin contact comfort.

1 New raw materials and new structures of non-woven materials for
disposable hygiene products

1.1 New raw materials

The silk fiber is a high-grade textile fiber raw material. The fiber is smooth, thin and soft, and
has good compatibility with human skin. Its friction stimulation coefficient with human skin is only
7.4%, and it has good safety and environmental protection. Therefore, silk has good application
potential in the research and development of surface layer non-woven materials for disposable
hygiene products and can be used in the development of high-grade paper diaper pants, sanitary
napkins, and pads with health care functions. Wang Ya combined hot-air bonding and spunlace
entanglement technology to prepare a silk/ES blended non-woven fabric that meets the requirements
of hygiene roll material tensile properties, air permeability, water penetration time, and reverse
osmosis. The upper layer of the material is stapled silk fibers, the lower layer is ES hot-air non-woven
fabric, and the two layers are entangled by spunlace reinforcement technology.Based on the research
of silk/ES blended non-woven fabric, Chen Jingjing developed a silk/ES blended non-woven fabric
with semi-open cell structure by changing the number of meshes of the curtain in the spunlace
reinforcement process, which optimizes the material tensile performance, air permeability, and water

permeability,and increases the variety of surface non-woven fabric materials.

Screening new fiber raw materials to be used in non-woven materials, and selecting the
optimized material structure and process technology is one of the direct methods to improve the
performance of disposable hygiene products. Ke Junmu used HDPE and PP as the main raw materials,
supplemented by functional raw materials ethylene-octene block copolymer, titanium dioxide, and
antioxidants, through blending and melt extrusion process to obtain the skin-core composite fiber
with HDPE as the skin layer and modified PP as the core layer, and combined hot-air non-woven
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technology and 3D three-dimensional press rolls to form a
3D three-dimensional embossed hot-air PP/HDPE non-woven
material with uneven structure. Compared with plain-weave hot-
air non-woven materials, the longitudinal breaking strength of
the material is increased by 6.0%, and the transversal breaking
strength increased by 13.0%. Elongation at break and stiffness
and flexibility decreased, but the average liquid absorption rate,
liquid hold-up rate, and liquid plane diffusion performance are
significantly improved. Qi Jingjing prepared a hygiene surface
layer material with the characteristics of both hot-air and SSS
spunbonded non-woven fabric by changing the crimp degree of
the conventional ES fiber. The experimental comparison proved
that when the fiber crimp is 8.5x/25mm, combined with the
optimum process parameters of hot-air non-woven technology,
the fiber raw material can be used to make surface layer non-

woven fabric with a higher comfort level.

In the market competition of disposable hygiene products,
the cost of the product can determine its advantage in price
competitionto a great extent. To reduce the manufacturing
cost of disposable hygiene products, Grace Kakonke et al used
chicken feather fiber as a cheap raw material in the production
of non-woven materials, blended with bleached cotton fiber
and made a fiber web through needle-punch reinforcement
technology, and used absorbent as the coating material to
increase the liquid-absorbing performance of the needle-punched
non-woven material. Compared with the absorbent core of the
traditional disposable hygiene products, the new non-woven
material absorbent core has a higher liquid absorbing capacity.
Qiancheng increased the liquid absorption of the non-woven
core material by treating the wood pulp fiber raw material in the
non-woven material with sodium hydroxide, which can reduce
the addition of hyper-absorbent resin particles SAP in the core
material, thereby reducing the product manufacturing cost.

1.2 The new structure

At present, the research on the structure of non-woven
materials for disposable hygiene products mostly focuses on non-
woven materials respectively in the flow guiding layer and the
absorbent core layer of paper diaper pants. The flow guiding
layer is located between the surface layer and the absorbent
core layer of the paper diaper pants, which has the effect of
accelerating liquid diffusion, penetration, and reducing liquid
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re-infiltration. It can be designed by controlling the fineness, crimpness, and hydrophilicity of the
non-woven fabric of the flow guiding layer, as well as the arrangement structure, bulkiness, and
reinforcement of the fiber web space to obtain better product performance. Based on the analysis
of the mechanism of the flow guiding layer, Wang Huan designed a composite flow guiding layer
material, including a conventional flow guiding layer with oriented arrangementsof fibers and a
damping layer with random arrangements of fibers. The conventional flow guiding layer increases
liquid diffusion in the fiber web. The damping layer has a certain degree of water permeability,
which can prevent the liquid from permeating too fast to diffuse in the flow guiding layer. This new
structure can guide the liquid to diffuse in the flow guiding layer material in the longitudinal direction
and balance with the vertical direction of penetration. Shen Jiajun et al. proposed a guide groove
technology in which guide grooves are provided in the hot-air cotton of the absorbent core to replace
the flow guiding layer. Compared with conventional diaper pants with flow guiding layers, the
application of the guide groove technology can reduce the manufacturing cost of paper diaper pants.
In addition, the finished paper diaper pants have the advantages of fast liquid absorption, long liquid
diffusion length, and small liquid re-infiltration.

The absorbent core layer is the core of paper diaper pants technology. Tto meet consumer
comfort requirements, the development of absorbent core non-woven fabric structure needs to be
narrow, thin, and light under the premise of meeting liquid absorption requirements. Li Guobiao
designed a “sandwich” type absorbent core layer, which is composed of five layers of absorbent
paper, SAP, non-woven fabric, SAP, and absorbent paper, which can reduce the thickness by 40.95%
compared with the conventional SAP/fluff pulp absorbent core layer, and after full suction, the

surface is smooth, and there will be no clumping and bulging of ordinary paper diaper pants.

2 Preparation technology of non-woven materials for disposable hygiene
products

2.1 Production process of non-woven materials for disposable hygiene products

Traditional non-woven materials for disposable hygieneproducts can be divided into staple
fiber non-woven fabrics and filament non-woven fabrics. The production processes of staple fiber
non-woven fabrics for disposable hygieneproducts are mainly spunlace non-woven technology and
hot-air non-woven technology. The spunlace non-woven fabric can be used as the wrapping layer
of the absorbent core of sanitary napkins and paper diaper pants, but the production cost is high,
which causes certain restrictions on its application. Due to its fluffy and soft characteristics, hot-
air nonwoven fabrics are mainly used in the surface layer of disposable hygiene products to meet
people’s requirements for soft and comfortable skin. The production processes of filament non-
woven fabric for disposable hygieneare mainly spunbonded non-woven technology and melt-
blown/spunbonded composite non-woven technology. The spunbonded non-woven fabrics have
good friction resistance and less fluffingand areusually used in the surface layer and bottom layer
of disposable hygiene products. However, after the application of more flexible hot-air non-woven
fabrics, the application of spunbonded non-woven fabrics in the surface layer has been greatly
reduced. There are many types of melt-blown/spunbonded non-woven fabrics (SMS, SMMS, SSMMS,
etc., where S stands for spunbond layer, and M stands for the melt-blown layer), which has good side
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B 3 FREREREIZTER

Figure 3 Schematic diagram of non-woven fabric finishing process

B 4 S EBREREIETRE

Figure 4 Schematic diagram of the aroma release process when the core is brought into contact with urine
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leakage prevention and mechanical properties, but due to cost constraints, currently,it is only used on
the side leakage prevention of paper diaper pants.

Electrospinning technology is a kind of electrostatic jet stretching spinning technology. It
is a method of preparing nanofibers. The prepared nanofiber membrane has a large specific
surface area, high porosity, and controllable structure, size and morphology, and broad application
prospects. ES Bokova et al, combined electrospinning technology and “Nanospider” technology
at room temperature, mixed polyacrylic acid, polyvinyl alcohol, and polyethylene glycol as spinning
solutions, successfully spun the non-woven fiber membrane with fiber diameters of 120 to 400
nm, which has higher hydrophilicity and hygroscopicity than industrial non-woven products and has
certain application potential in disposable hygiene products.However, the large-scale production of

electrospinning materials is the bottleneck problem of this technology.

2.2 Finishing technology of non-woven materials for disposable hygiene products

Finishing technology can give textile materials new functionality in a relatively simple way,
expand product application areas, and bring consumers a better user experience. It is one of the
ways to improve the functionality of disposable hygiene products. The finishing technology of
non-woven fabricsusually adopts dipping and padding methods, as shown in Figure 3. Mariana
Pohimann et al, using lipophilic substances such as butter and essence as the core material, used
microcapsule technology to synthesize microcapsules with functions of skincare, sterilization, and
anti-inflammatory, and proved that the microcapsules can be sprayed or dipped to finish the non-
woven surface layer of female sanitary napkins, which can help balance the microflora in the female
vulva and improve the safety of female hygiene products. Through research, Sibel Kaplan et al found
that natural antibacterial agents such as cinnamaldehyde, geraniol, and phenethyl alcohol can be
used to carry out antibacterial finishing on the surface of disposable hygiene products, which will
only cause a slight decrease in the liquid absorbing performance of the material without reducing
other application performance indexes of disposable hygiene products. In addition to the above-
mentioned antibacterial and skin-friendly modification of disposable hygiene products, the moisture-
releasing aromatic microcapsules are arranged into the absorbent core non-woven material. When
the core body encounters urine, the aromatic microcapsules release the fragrance to cover up the

smell of excrement, which is also a feasible solution, as shown in Figure 4.

3 Conclusion

As the main material in disposable hygiene products, non-woven materials have the functions
of absorbing liquid and guiding fluid. The breathabilityand impermeability are widely used in feminine
hygiene products, baby paper diaper pants and diapers, and adult incontinence products. The new
raw materials, new structure, preparation process, and finishing technology of non-woven materials
for disposable hygiene products will continue to give disposable hygiene products new functions
and more optimized product quality to meet people’s personalized and high-quality demands for
disposable personal hygiene products and promote the upgrading of such products. In the future,
non-woven materials for disposable hygiene products will seek more long-term development in the

fields of green raw materials, functional integration, production process, technology intelligence, etc.

271

*
i
=]
%

o
(=]
s
=
wv
4
=
m
>
=
-
(=]
=
g
wv
4




H R BB F4h R mBV T B e MY
MRERSHEDE
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Fiber-based Energy Materials for E-textiles
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Electronic textiles (e-textiles) are fabrics where electronic
components such as batteries, microcontrollers, sensors,
actuators and displays are integrated seamlessly and can provide
many revolutionary new functions that subvert traditional fabric
properties, such as physiological signal monitoring, body area
network communication, temperature regulation and energy
storage. According to IDTechEx research report, the global
e-textiles market size exceeded USD2 billion in 2018, and it
is the hottest field of electronic technology in the future. At
present, the R&D of wearable e-textile have entered the stage
of all-fabric (all-fiber) electronic system, that is, all components
of the system are made of fiber materials through an intelligent
manufacturing process, which makes the clothing become a fiber
aggregate system with the electronic generation, transmission,
modulation and measurement functions. Fiber materials have the
characteristics of lightweight, softness and high specific surface
area, which can be matched with clothing and flexible devices to
the greatest extent by weaving and embroidery. Therefore, fiber-
based energy storage devices are considered the most suitable
wearable energy supply system. For all-fiber e-textile systems, the
stable operation of highly adaptive fiber-based energy storage

devices is the key to realize the functions of the whole system.

Fiber-based secondary batteries and fiber-based
supercapacitors are the most potential energy storage devices
applicable to all-fiber e-textile. Secondary batteries are
represented by lithium-ion battery (which operate by lithium
ions moving between positive and negative electrodes). The
energy storage mechanism of supercapacitors (electrochemical
capacitors) is mainly based on electric double-layer capacitance
(EDLC) and pseudocapacitance (Faraday reaction). These two
energy storage systems are usually designed as one-dimensional
yarn structure or two-dimensional fabric structure. One-
dimensional yarn structure includes coaxial structure (positive and
negative electrodes, active materials are coaxial with electrolyte)
and winding structure (two fiber electrodes are intertwined and
separated by electrolyte or diaphragm). Two-dimensional fabric
structure needs to sandwich solid electrolyte or diaphragm
between two planar electrodes. They are the evolution of
traditional two-dimensional supercapacitors or the sandwich
structure of “electrode (positive electrode)/diaphragm/electrode
(negative electrode)”. Figure 1 shows the structure of fiber-
based supercapacitors and fiber-based lithium-ion batteries'"". It

can be seen that the fabric-based battery with yarn structure can
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AR ZRBBNALBERRIREENREENEAT L4 e-textile B95E
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LREEMRYEBMEIBITRIES e-textile BieEpl, MMBH=ARRNIMLE S
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SRENMKRBEIFSHRIFEEIERERFERI e-textiles RHKIETE TIFMIXT,
Hal, RMEBFHHNT L5V -3V ZEINREEMIFRLE T HIERES, SHERER.
RFID #r&s5Re BURENIEZE T XY R M EERII B BERALIE 10 -100 mAh Z 8.
SN ATHEEA 100 mAh BLERMBM, BRI SErXASEICEEE
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REBIRFEMEREELHEE AR B FBAEREE, URRRFERMICEFLS
MIREESE, NMEET 8E17%. fIa, Lie al” R8T AIRRH —HEF4IRET -

1 HERRERFERSMIE: (a, b, ) R4 ELMTHAR — T RBRE
FERHY SEM EIfR, (d) —4#5EE FRIbSITER (1]

Figure 1 Structure of fiber-based energy storage system: (a, b, ) SEM images of coaxial, wound
and knitted one-dimensional fiber-based supercapacitors, and (d) schematic diagram of one-
dimensional lithium-ion battery structure [1]
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be directly integrated with e-textile by weaving, thus providing

three-dimensional conformability and good air permeability.

Fiber-based energy storage devices with high capacity
and long cycle life are the key to realize the normal operation
of the e-textures system. At present, the demand for flexible
batteries between 1.5V and 3V in the flexible electronics market
is in a surge state. All kinds of smart cards, RFID tags and other
energy collection and consumer electronics applications require
about 10-100 mAh capacity of flexible energy. Flexible batteries
above 100 mAh shall be used in high power applications. The
capacity of energy storage devices can be realized by using active
materials with high theoretical capacity and structural design,
among which the structural design of electrode materials is an
effective method. For example, the active superficial area of the
electrode is increased to generate more active sites, which is
beneficial to charge transfer, and heteroatom doping optimizes
the electronic structure to improve the conductivity, thus

improving the diffusion kinetics.For example, Li e al.”

reported
a braided one-dimensional fibrous zinc-air battery, where Co;0,/
N-rGO nanosheets with atomic thinness are supported on carbon
fiber electrodes as efficient catalysts for O, reduction. With an
open-circuit voltage of 1.31 V and a volume energy density of
36.1 mWh cm?, the battery can supply power for LED watches,
LED screens and even charge iPhone 4S mobile phone. In terms
of cycle stability, flexible lithium-ion batteries can be cycled
hundreds of times, while fiber-based supercapacitors can be

cycled for about 10,000 times.

Fiber-based energy storage devices for e-textile systems
require excellent distortion resistance, bending resistance and
stretchability. Based on the stability of electrode materials, the
fabric electrode obtained by in-situ growth of interface chemistry
or electrochemistry on fabric substrate has a good bonding
force between electrode and fabric interface, and can prevent
the active substances on electrode materials from falling off.
Our team successfully prepared fabric electrodes with three-
dimensional connected network structure on PET fabric by in-
situ chemical oxidative polymerization and electrochemical
polymerization, and applied them to all-solid supercapacitors **
and flexible lithium-ion batteries . The test results show that the
full-fabric-based flexible energy storage device developed by our

team has excellent bending resistance and output stability.
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2 FEMFRHIREA RS A& REM ZrE [5][6]

Figure 2 The flexible fabric energy device developed by our team features excellent
bending resistance[5][6]
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The safety of fiber-based energy storage devices for the
e-textile system must gain high attention. Safety includes
electrolyte composition and encapsulation. Commercial lithium-
ion batteries use the flammable organic liquid electrolyte, which
causes great potential safety hazards. Fabric-based energy
storage devices shall be developed based on non-flammable
and non-corrosive electrolyte systems, especially gel or solid
electrolytes that can work at extreme temperatures (high or low
temperature). The advantage of gel electrolyte is that the leakage
problem of liquid electrolyte can be avoided with high safety.
Because of its high viscosity, it can be used as a binder, which
can maintain the integrity of the whole assembly and the stability
of electrochemical performance even under external force. Gel
electrolyte can also be directly used as a diaphragm to simplify
the structure of flexible batteries . However, there is still a huge
gap between the all-solid fabric-based energy storage devices
based on gel electrolyte and commercial button-type or soft-pack
lithium-ion batteries in terms of capacity, rate performance and
stability. In addition, the leakage of chemical components in the
gel electrolyte may affect the safety and health of the wearer,
thus requiring strict packaging. The aluminum-plastic film is
commonly used in commercial flexible lithium-ion batteries, but
packaging with these non-fabric materials will cause stiffness and
poor flexibility of clothing.

The fiber-based energy storage device with a self-healing
function for e-textile system has more commercial prospects.
For example, the directionally aligned MWCNT chips are wound
around the self-healing polymer fibers, and the two fibers are
twisted together to form a supercapacitor. The supercapacitor
can be healed by the recovery of hydrogen bonds when it is
stretched and broken, and the conductive network can be
reconstructed by VDW force adjacent to MWCNT. In addition,
colored polymers (such as polyaniline) which display different
colors during charging or discharging are introduced into the
fiber supercapacitor, and the working state of the supercapacitor
can be judged by directly observing the color changes. The rapid
development of e-textile has put forward higher requirements for
energy supply systems, multi-function sensing and interaction.
Our team ® has built an integrated full-fabric-based self-
powered-pressure-temperature electronic skin sensing array on
3D spacing fabric, and it is applied in e-textile vests, which can
accurately sense the pressure of 200 ~200 kPa (the response
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Figure 3 Integrated energy storage device system [8]
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time is 80ms) and the temperature difference of 0.1 K (the response time is 1s). At the same time, it
can realize continuous self-powered supply, multi-function sensing and multi-mode stimulation signal

recognition.

In conclusion, great progress has been made in fabric-based energy storage devices for e-textile,
but many studiesremain in the laboratory stage, with a huge gap from practical applications. From
the perspective of productization, it is also necessary to consider such aspects as improving capacity
and cycle life, reducing cost, realizing bending resistance, finishing large-scale manufacturing process,
and ensuring safety, easy integration, washability, and expandability, which are also the directions
in which we need to concentrate making breakthroughs in the future. In addition, the commercial
positive and negative electrode materials often need a higher load of active substances, and the
flexibility of the electrode will inevitably be affected when the load is increased. Therefore, it is
necessary to balance the relationship among active material loading, electrochemical performance
and flexibility in future research. The key is the development of gel electrolyte. Ordinary gel
electrolyte materials have no repair function or only have limited repair frequencies, most of which
cannot exceed 5 times, and the capacitance performance of repaired supercapacitors will decrease
significantly. Therefore, the development of gel electrolytes with better self-healing effect and better

human and environmental safety is also a great challenge.
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&17 (PELFLERITESRS 2012/2013),

Theme: Ecology, Fashion, Function, Environmental Protection, and Technology
Selected: Top Ten Fiber Varieties

Published in the form of PPT in the hotel;

Issued the "China Fibers Fashion Trends Report 2012/2013".
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£17 (PEA4RITERIRS 2013/2014),

Theme: Green, Recycling, Low Carbon

Selected: Top Ten Fiber Varieties

Published in the form of PPT in the hotel, and held the "Shenghong Cup China Fibers Creative Works
Competition";

For the first time at the China International Yarn Expo Spring, the concept exhibition of products selected
for China Fibers Fashion Trends was displayed, and upstream and downstream connection activities were
carried out;

Issued the "China Fibers Fashion Trends Report 2013/2014".
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Theme: Friendly life & Better quality

Four chapters: Fiber Shield—Health & Protection , Fiber Charm—Enriched Life, Fiber Source—
Green & Low Carbon, and Fiber Charisma—Magnificent Color

Selected: Top Ten Fiber Varieties, 32 enterprises, 34 products

For the first time put forward the forum “More than FiberseBeyond China”;

For the first time cooperated with Wu Xuekai, a well-known contemporary designer in China who won a
"Golden Award" in creating ShenghongeChina Fibers (Yimian) Creative Fashion Collection;

Issued the China Fibers Fashion Trends Report 2014/2015;

At the China International Yarn Expo Spring, the concept exhibition of products selected for China Fibers
Fashion Trends was displayed, and upstream and downstream connection activities were carried out.
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Theme: Innovation and Integration

Four chapters: “Fibers Technology”, "Fibers Life", "Fibers Ecology”, and “Fibers Defence".
Selected: Top Ten Fiber Varieties, 32 enterprises, 34 products

Shenghong Group wholly became the title sponsor of "China Fibers Fashion Trends"

Continued to work with Wu Xuekai, a well-known domestic "Golden Award" designer, to showcase the
true charm of fiber products with the series of works " Free Motion of Innovation”;

For the first time, China Fibers Fashion Trends and three enterprises jointly launched “China Color 2015" at
the Release;

China Fibers Pavilion was set up in Jiangsu Shengze, providing China Fibers with a fixed display window
and a communication platform for the entire industry chain, which was a physical extension of the research
and release activities of China Fibers Fashion Trends;

China Fibers Fashion Trends and 6 new fiber enterprises jointly entered the 21* China International Home
Textiles Exhibition to showcase high-quality fibers used in the professional field of home textiles to the
industry;

Issued the China Fibers Fashion Trends Report 2015/2016;

At the China International Yarn Expo Spring, the concept exhibition of products selected for China Fibers
Fashion Trends was displayed, and upstream and downstream connection activities were carried out.
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Theme: SUBVERSION & REMODELING

Four chapters: “FIBERS CARE", "FIBERS GREEN", “FIBERS WISDOM", and “FIBERS ELEGANT"
Selected: Top Ten Fiber Varieties, 34 enterprises, 33 products

For the first time invited two charity celebrities, Christy Chung (Zhong Liti) and Bao Jianfeng to participate
and increase media exposure together with a fashion group, and showed the softness and power of fibers
in the form of dance;

Initiated the authoritative launch of the "Green Fibers" LOGO, and sincerely invited the international top
fashion accessory designer Cherry René—Bazin to design artistic hair accessories with green fibers as the
theme;

Issued the China Fibers Fashion Trends Report 2016/2017;

At the China International Yarn Expo Spring, the concept exhibition of products selected for China Fibers
Fashion Trends was displayed, and upstream and downstream connection activities were carried out.
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Theme: Origin and Vitality

Two chapters: "Fiber LoveeComfort and Affinity", “Fiber MovingeGreen Pioneer"

Selected fibers: Top Ten Fiber Varieties, 23 enterprises, 20 products; shortlisted fibers: Top Ten Fiber
Varieties, 35 enterprises, 31 products

Put forward the forum "Fibers Change Life";

For the first time increased the shortlisted fiber products, bringing more excellent fibers to the China Fibers
Fashion Trends Release platform;

Invited three charity celebrities, Luo Jialiang, Tao Hong, and Bao Chunlai, to participate and attract wide
public attention; added the contemporary dance performance to show the beauty of fibers;

The Release entered the Yarn Exhibition Stadium for the first time and was held in the same stadium at the
same time, which brought out the best in each other;

For the first time to start the China Fibers Fashion Trends—"Best Partner of the Year" and "Outstanding
Partner of the Year" awards and commend downstream manufacturers that had in-depth cooperation with
domestic fiber enterprises in the development and application of new fibers;

For the first time to guide chemical fibers enterprises from behind the scenes to the front stage, nine
enterprises took advantage of the China Fibers Fashion Trends Release platform to conduct new product
launch conferences and shows, making chemical fibers enterprises gradually become the protagonists of
the stage;

Issued the China Fibers Fashion Trends Report 2017/2018;

Set up a multi-dimensional creative static exhibition area and a historical review wall, recording the
wonderful moments of China Fibers Fashion Trends in the past five years;

At the China International Yarn Expo Spring and Autumn, the concept exhibition of products selected for

China Fibers Fashion Trends was displayed, and upstream and downstream connection activities were
carried out.
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Theme: Intermingling and Transcendence

Four chapters: FibereEcological Rhythm, FibereTechnological Upgrade, FibereElaborate Brand,
and Fiberelntelligent Engineering

Selected: Ten Fiber Varieties, 36 enterprises, 33 products; shortlisted: Ten Fiber Varieties, 28
enterprises, 28 products

Put forward the forum "New Fiber New World";

The year was set as the minor year of launch. The international top haute couture brand TONY WARD, the
Chinese independent designer brand W by WenJun, whose designer was residing in France, and the Chinese
original design brand 7Crash were invited to use clothing as a carrier and vividly interpret the core values
of environmental protection, ingenuity, technology, and intelligent creation embodied in fibers through the
form of dynamic runway; for the first time to flourish the world's top haute couture Chinese costumes on
the runway in China;

For the first time to commend the best downstream partner of the year from the two dimensions of
technological innovation and green fibers;

Seven exhibiting chemical fibers enterprises took advantage of the 2019/2020 China Fibers Fashion Trends
Release platform to conduct new product launch conferences and shows, blooming their charm and
becoming a source of attraction;

Issued the China Fibers Fashion Trends 2018/2019;

At the China International Yarn Expo Spring and Autumn, the concept exhibition of products selected for
China Fibers Fashion Trends was displayed, and upstream and downstream connection activities were
carried out.
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Theme: Constructing the Dream

Four chapters: FibereTHE GREEN WAY, FibereSOURCE OF MULTI-ELEMENT, FiberePRODUCTS OF
INGENUITY, and FibereSOUL OF OUTSTANDING

Selected: Ten Fiber Varieties, 36 enterprises, 33 products; shortlisted: Ten Fiber Varieties, 28
enterprises, 28 products

It was set as the minor year of launch, and cooperated with the famous fashion designer Wang Yutao, who
won the "Golden Award" twice, the highest award of China fashion design to present a high-standard and
high-level annual fiber fashion art show;

Eight exhibiting chemical fibers enterprises took advantage of the 2019/2020 China Fibers Fashion Trends
Release platform to walk from behind the scenes to the front stage, and conducted new product launch
conferences and shows, blooming their charm and becoming a source of attraction;

Built a beautiful background wall of "Constructing the Dream" to become a check-in place for the Yarn
Exhibition Stadium;

Issued the China Fibers Fashion Trends Report 2019/2020;

At the China International Yarn Expo Spring and Autumn, the concept exhibition of products selected for
China Fibers Fashion Trends was displayed, and upstream and downstream connection activities were

carried out.
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Theme: Integrity & Innovation

Four chapters: FibereGreen Motion, FibereExquisite Creativity, FibereStylish Design, and FibereTop
Manufacture

Selected: Nine Fiber Varieties, 39 enterprises, 35 products; shortlisted: Ten Fiber Varieties, 28
enterprises, 28 products

It was the first time to hold the Release on the "cloud" network platform, a new all-round digital release
model, and the total number of viewers on the entire network platform reached 34 million, with online
viewers reaching more than 700,000 at the same time;

Once again joined hands with designer Wu Xuekai, the “Golden Award" winner, and conveyed the fresh
energy of fibers with nationalized design;

For the first time to launch the youngsters' smile mask collection activity "Fibers protect health, smiles
bless the world" online, and celebrities were invited to participate;

Built a live broadcast room of New Fiber New World, a cloud publishing and sharing platform, and invited
celebrities to participate in the Release interaction in the live broadcast room;

Developed the "China Fibers Fashion Trends" Applet, collected the selected and shortlisted fibers from 2012
10 2020 and set up a search function;

For the first time to release China Yarns Fashion Trends, realizing the extension of China Fibers Fashion
Trends in the industrial chain;

For the first time to attempt to adopt cloud connection to connect the released fibers with downstream
enterprises;

Issues the China Fibers Fashion Trend Report 2020/2021;

At the China International Yarn Expo Autumn and the 2020 Greater Bay Area Yarn Exhibition, the
concept exhibition of products selected for China Fibers Fashion Trends was displayed, and upstream and
downstream connection activities were carried out.
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Theme: Leading the innovation

Four chapters: Fibere Tracing Back to Green Source,
FibereBuilding Consumer Confidence, FibereLeading the Trend,
and FibereCreating the Future

Selected: Top Ten Fiber Varieties, 33 enterprises, 31 products;
shortlisted: Top Ten Fiber Varieties, 35 enterprises, 35 products

TongKun Group Co., Ltd becomes the title sponsor of “China Fibers
Fashion Trends".

To be continued...
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kun - China Fibers Fashion Trends 2021/2022 Issue Products

Fiber - Tracing Back to Green Source

Polylactic Acid Fiber Anhui BBCA Biofibre Co., Ltd. BBCA GROUP
Bio-based Chemical Lyocell Fiber for Sanitary Materials Baoding Swan Fiber Co,, Ltd. ORICELL
s Bamboo Lyocell Fiber China Textile Academy Green Fibre Co., Ltd. GRECELL
Fine-denier Bio-based Polyamide-56 Fiber Cathty Biotech Inc. TERRYL
High Permeability Regenerated PET Fiber Tongkun Group Co., Ltd. GOODEN COCK
C':leegn?irégiaFtif)ir Elasticity Regenerated PET Fiber Zhejiang Jiaren New Materials Co., Ltd. Green Circle
Regenerated Polyamide-6 Fiber CHTC Sionfiber Wuxi Co., Ltd. Sinofiber

Tongkun Group Zhejiang Hengsheng Chemical Fiber - \pen cock

Fine-Denier and Ultra Black Dope-Dyed PET Fiber Co., Ltd

. . " Fujian Baichuan Resources Recycling Science & .
DopeDyed Dope-Dyed Regenerated Air Interlaced PET Fiber Technology Co., Ltd. Baichuan

Chemical Fiber
Dope-Dyed High UV-Resistant PET Fiber for Outdoors  Zhejiang Hengyuan Chemical Fiber Group Co., Ltd. Hengyun

Dope Dyed Fine-denier PP Fiber Guangdong Modern High-tech Fiber Co., Ltd. Moderns

Fiber - Building Consumer Confidence

Zinc Antibacterial Polyester Fiber Shanghai Different Chemical Fiber Co., Ltd. Zinycon
Health Protection Silver lon Antibacterial Spandex LDZ New Aoshen Spandex Co., Ltd. AOSHEN
b=y Silver Zinc Composite Antimicrobial Polyamide-6 Fiber Guangdong Xinhui Meida Nylon Co., Ltd. DACLEANON
PTFE Micro-Nano Fiber Membrane Zhejiang Sci-Tech University Hehai
e . Sichuan EM Technology Co., Ltd.
Flame Retardant and Anti-Dripping Polyester Fiber Suzhou Lianchang Special Fiber o, Ltd. EMT
Safety Protection
Fiber One-step Method High Strength Polyamide-6 Fiber Changle Hengshen Hexian Technology Co., Ltd. HSCC
Anti-Aging and Anti-Flame Regenerated PET Fiber Xiamen Xianglu Chemical Fiber Co., Ltd. Lugard
Traceable Fiber Traceable Regenerated Cellulose Fiber Tangshan Sanyou GroupL)tﬂngda Chemical Fiber Co, TangCell
Fiber - Leading the Trend
Heteromorphosis %ﬂtgﬂbs&{sﬁber with Foreign Shenghong Group- Guowang High-Tech SUMITAN
Elastic Fiber Cool PET/PTT Bicomponent Composite Fiber Tongkun Group Co., Ltd. GOODENCOCK
Melt Direct Spinning Dope Dyed PBT Fiber Wuxi Xingsheng New Material Technology Co.,Ltd. Oceanles
Low-Temperature Adhesive Spandex Huafon Chemical Co., Ltd. QIANXI
Full-Dull Cotton-like PET Fiber Xin Feng Ming Group Co., Ltd. Phoenixcotton
Fur-like Regenerated Special-shaped PET Fiber SuZhou LooJee Special Fiber Co,, Ltd. LooGee
it Mohair-like Polyacrylonitrile Fiber Jlin Qifeng Chemical Fiber Co,, Ltd. MohairAcrylic
Dope-Dyed Wool-like Pﬁ'th/ePrFJrfbe[ Composite for Car Kuangda Fiber Technology Co,, Ltd. KDTECH
Fiber - Creating the Future
Dope-Dyed Black High Strength Polyester Industrial Yarn Zhejiang Unifull Industrial Fibre Co., Ltd. UNIFULL
High Strength
Technical Fiber . . ) . .
High Strength and Hﬁl;é\ﬁgldgilggrﬁne Denier Polyvinyl Anhui Wanuei Group Co, Ltd. WANWEI
Zhongfu Shenying Carbon Fiber Co., Ltd. SY
High-verf Ultra High Strength Carbon Fiber
IgCaFlfonoll;mgrce Weihai Tuozhan Fiber Co., Ltd. 1z
Middle Mould and High Strength Carbon Fiber Prepreg Jiangsu Hengshen Co., Ltd. HS
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Tongkun - China Fibers Fashion Trends 2021/2022
Recommended Products

Cateoory ‘ Recommend Products

Safety Protection White antistatic polyester fiber
Fiber Conductive carbon black polyamide 6 fiber
Low-temperature setting melt-spun spandex
Elastic Fiber

High-stretch low-modulus spandex for yoga clothes

Single-component double-twist wrinkle-resistant
polyester fiber

Customized Fiber  Pilling-resistant jet-woven polyester fiber for brushed

cloth
Elastic fine-denier porous polyester fiber for corduroy

Dull cotton-like polyamide 6 blend fiber
Simulated Fiber

Cotton-like elastic bicomponent blended fiber
Lightproof composite polyester fiber
Dope dyed functional composite polyamide 6 fiber
Graphene modified special-shaped polyamide 6 fiber

Functional

Graphene in-situ polymerized modified fine-denier
Composite Fiber

polyamide 6 fiber

Taichi Stone modified high-strength high-modulus
regenerated cellulose fiber

Non-hexagonal boron nitride (h-BN) modified
regenerated cellulose fiber

Wormwood modified polyester fiber

Ultra-low denier zinc-based bacteriostatic polyamide 6
fiber

Zinc-based bacteriostatic polyamide 6 fiber

Health Protection Collagen modified polyamide 6 fiber

Rl Copper-based bacteriostatic bhamboo lyocell fiber

Artemisinin modified regenerated cellulose fiber

Deodorizing and bacteriostatic regenerated cellulose
fiber

PE (PHBV)/PP Bicomponent Skin Core Composite Fiber

Bacteriostatic Lyocell Fiber
Bio-based
Chemical Fiber  Three-dimensional crimped PLA/PTT bicomponent high

elastic fiber

Different-component, different-specification, different-
shrinkage cotton-like polyester fibers

One-step special-shape? polyester nylon composite
iber

Comfortable Fiber Polyamide 6 fiber with a low melting point
Wheat protein modified regenerated cellulose fiber
Ultra-high shrinkage polyacrylonitrile fiber
One-step easily dyed cationic polyester covered yarn
RecycleF(iib(éfrlemical Recycling regenerated cellulose fiber
Dope dyed ultra-black polyester fiber
Dope Dyed Dope dyed high-fluffiness polyester fiber

Chemical Fiber

BCF dope dyed special-sfhka)ped cross-section blended
oer

Company
Jiangsu ZJA New Material Co., Ltd.
Haining TAIERXIN New Materials Co., Ltd.
Hebei Bangtai Spandex Technology Co., Ltd.

Hangzhou Banglian Spandex Co., Ltd.

Tongkun Group Zhejiang Hengtong Chemical Fiber Co., Ltd.

Tongkun Group Zhejiang Hengteng Differential Fiber Co., Ltd.

Tongxiang Hengji Differential Fiber Co., Ltd.
Fujian Yongrong Jinjiang Co., Ltd.
Huai'an Sanlian New Material Co., Ltd.
Zhejiang Heng You Fiber Co,, Ltd.*
Zhejiang JinQl New Material Technology Co., Ltd.

Changzhou Highbery Nano New Material Technology Co., Ltd.

Hangzhou Gaoxi Tech Co,, Ltd.
Taichi Stone Co., Ltd.

Nantong QS Group
Qingdao Byherb New Materials Co., Ltd.
Jiangsu Wenfeng Chemical Fiber Group Co., Ltd.

Bofu Technology Co., Ltd.
Changle Hengshen Synthetic Fiber Technology Co., Ltd.
Shanghai Lyocell Fiber Enterprise Development Co., Ltd

Xinxiang Chemical Fiber Co., Ltd.
Shanghai Zhengjia Milkfiber Sci & Tech co., Ltd

Nanjing Bioserica Era Bacteriostatic Material Technology Co., Ltd.

Shandong Jinyingli New Material Technology Co., Ltd.

Suzhou Jinquan New Materials Co., Ltd.
Xuzhou Silk Fiber Technology Co., Ltd.

Kaitai Special Fiber Technology Co., Ltd.

Fujian Zhangping Xielong High-tech Chemical Fiber Co., Ltd.
Hangzhou Youbiao Technology Co., Ltd.
Acrylic Fiber Plant of PetroChina Daging Petrochemical Company

Tongkun Group Zhejiang Hengsheng Chemical Fiber Co., Ltd.
Sateri Group

Zhejiang Huaxin New Materials Co., Ltd.

Tongxiang Zhongzhou Chemical Fiber Co., Ltd.

Jiangsu Kaipute New Material Technology Co., Ltd.
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Tongkun - China Fibers Fashion Trends 2021/2022
Recommended list of downstream applications

ecommended fiber

Polylactic acid fiber

Recycled polyamide 6 fiber
Dope-dyeing recycled air textured polyester fiber

Heterofil component, differential shrinkage and full dull
polyester fiber

Cooling PET/PTT bicomponent composite fiber

Elastic recycled polyester fiber

Casual we.ar Dull and cotton-like polyamide 6 synthetic fabric
/hygroscopic/
Ibrelig;sblel Cotton-like and elastic bicomponent synthetic fabric
Iskin-friendly/ Tai Chi stone modified high-strength and high-modulus
regenerated cellulose fiber
Deodorant and bacteriostatic regenerated cellulose fiber
Bacteriostatic Lyocell
Heterofil component, differential specification, and
differential shrinkage cotton-touch polyester fiber
One-step easy-dyeing cationic-treated covered yarn
Recycled regenerated cellulose fiber
Polylactic acid fiber
Fine-denier bio-based polyamide 56 fiber
Highly breathable recycled polyester fiber
Recycled polyamide 6 fiber
Dope-dyeing fine-denier super-black polyester fiber
Dope-dyeing recycled air textured polyester fiber
Cooling PET/PTT bicomponent composite fiber
Melt directly spinning and dope-dyeing PBT fiber
Spo;‘st;f\tllv ear Low-temperature easy-bonding spandex
/hygroscopic/ : ]
elastic/ Elastic recycled polyester fiber
Low-temperature setting melt-spun spandex
Dull and cotton-like polyamide 6 synthetic fabric
Cotton-like and elastic bicomponent synthetic fabric
Ultra-low denier zinc bacteriostatic polyamide 6 fiber
Collagen-modified polyamide 6 fiber
Heterofil component, differential specification, and
differential shrinkage cotton-touch polyester fiber
High-elongation low-module spandex for yoga clothes
One-step profiled polyester-nylon complex fiber
White anti-static polyester fiber
Safety protective
clothing Flame-retardant anti-dripping polyester fiber
[flame-retardant/
Iwear-resistant/
[anti-static/ One-step high-strength polyamide 6 fiber

Carbon black conductive polyamide 6 fiber

CLOTHING TEXTILES

Compa
Anhui BBCA Biofibre Co,, Ltd.
CHTC Sinofiber Wuxi Co., Ltd.

Fujian Baichuan Resources Recycling Science & Technology
Co., Ltd.

Shenghong GroupeJiangsu Guowanggaoke Fiber Co., Ltd.

TongKun Group Co., Ltd.
Zhejiang Jiaren New Materials Co., Ltd.
Fujian Eversun Jinjiang Co., Ltd.

Huai'an Sanlian New Material Co., Ltd.
Tai Chi Stone Co., Ltd.

Shanghai Zhengjia Milkfiber Sci & Tech Co., Ltd.

Shandong Jinyingli New Material Technology Co., Ltd.
Xuzhou Silk Fiber Technology Co., Ltd.
TongKun Group Zhejiang Hengsheng Chemical Fiber Co., Ltd.
Sateri Group

Anhui BBCA Biofibre Co., Ltd.
Shanghai Cathay Biotech Inc.
TongKun Group Co., Ltd
CHTC Sinofiber Wuxi Co., Ltd.
TongKun Group Zhejiang Hengsheng Chemical Fiber Co., Ltd.

Fujian Baichuan Resources Recyéling Science & Technology
Co., Lt

TongKun Group Co., Ltd
Wuxi Xingsheng New Material Technology Co., Ltd.
Huafon Chemical Co., Ltd.
Zhejiang Jiaren New Materials Co., Ltd.
Hebei Bangtai Spandex Co., Ltd.
Fujian Eversun Jinjiang Co., Ltd.
Huai'an Sanlian New Material Co., Ltd.
Jiangsu Wenfeng Chemical Fiber Group Co., Ltd.

Changle Highsun Synthetic Fiber Technologies Co., Ltd.
Xuzhou Silk Fiber Technology Co., Ltd.

Hangzhou Banglian Spandex Co., Ltd.
CTA High-tech Fiber Co., Ltd.
Jiangsu ZJA New Material Co., Ltd.

Sichuan EM Technology Co., Ltd.
Suzhou Lianchang Special Fiber Co., Ltd.
Changle Highsun Synthetic Fiber Technologies Co., Ltd.

Haining TAIERXIN New Materials Co., Ltd.
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Tongkun - China Fibers Fashion Trends 2021/2022
Recommended list of downstream applications

CLOTHING TEXTILES

ecommended fiber
Anhui BBCA Biofibre Co., Ltd.

Polylactic acid fiber

Bamboo lyocell fiber Grecell Co., Ltd.

Fine-denier bio-based polyamide 56 fiber Shanghai Cathay Biotech Inc.
Fujian Baichuan Resources Recycling Science & Technology

Home wear Dope-dyeing recycled air textured polyester fiber Co, Li
/skin/-sf(:ifetg dly/ Zinc bacteriostatic polyester fiber Shanghai Different Chemical Fiber Co., Ltd.
Cooling PET/PTT bicomponent composite fiber TongKun Group Co., Ltd
Full-dull polyester cotton-like fiber Xin Feng Ming Group Co., Ltd.
Profiled recycled polyester fiber for fake fur Suzhou Longjie Special Fiber Co., Ltd.
ET—— White anti-static polyester fiber Jiangsu ZJA New Material Co., Ltd.
[crease-resistant/ Mono-component double-}\iﬁiesrt crease-resistant polyester TongKun Group Zhejiang Hengtong Chemical Fiber Co., Ltd.
Recycled polyamide 6 fiber CHTC Sinofiber Wuxi Co., Ltd.
White anti-static polyester fiber Jiangsu ZJA New Material Co., Ltd.
Workwear Sichuan EM Technology Co., Ltd.
/anti-static/ Flame-retardant anti-dripping polyester fiber
Iwear-resistant/ Suzhou Lianchang Special Fiber Co., Ltd.
Anti-aging flame-retardant recycled polyester fiber Xiamen XiangLu Chemical Fiber Company Limited
Carbon black conductive polyamide 6 fiber Haining TAIERXIN New Materials Co., Ltd.
S— Recycled polyamide 6 fiber CHTC Sinofiber Wuxi Co., Ltd.
Janti-static/ White anti-static polyester fiber Jiangsu ZJA New Material Co., Ltd.
ty! Mohair-like polyacrylonitrile fiber Jilin Qifeng Chemical Fiber Co., Ltd.
Polylactic acid fiber Anhui BBCA Biofibre Co,, Ltd.
Bamboo lyocell fiber Grecell Co., Ltd.
Fine-denier bio-based polyamide 56 fiber Shanghai Cathay Biotech Inc.
Zinc bacteriostatic polyester fiber Shanghai Different Chemical Fiber Co., Ltd.
Silver ion bacteriostatic spandex Lianyungang Duzhong New Aoshen Spandex Co., Ltd.
Cooling PET/PTT bicomponent composite fiber TongKun Group Co., Ltd
Low-temperature setting melt-spun spandex Hebei Bangtai Spandex Co., Ltd.
Dope-dyeing compound function polyamide 6 fiber Zhejiang JinQl New Material Science and Technology Co., Ltd.
Underwear - A e .
/Skin/_sf‘:ifet;dlyl Graphene in-situ %?)I?g;\renriﬁgtéogbrgfdlfled fine-denier Hangzhou GaoxiTech Co,, Ltd.
fectesl o cisoe i ihstengh g ot
Zinc bacteriostatic polyamide 6 fiber Bilic-Fortune Technology Co., Ltd.
Collagen-modified polyamide 6 fiber Changle Highsun Synthetic Fiber Technologies Co., Ltd.
Copper bacteriostatic hamboo lyocell fiber Shanghai Lyocell Fibre Enterprise Development Co., Ltd.
Artemisinin modified regenerated cellulose fiber Xinxiang Chemical Fiber Co., Ltd.
Deodorant and bacteriostatic regenerated cellulose fiber Shanghai Zhengjia Milkfiber Sci & Tech Co., Ltd.
Bacteriostatic Lyocell Shandong Jinyingli New Material Technology Co., Ltd.
Wheat protein modified regenerated cellulose fiber Hangzhou Youbiao Technology Co., Ltd.
Lace Ultra-low denier zinc bacteriostatic polyamide 6 fiber Jiangsu Wenfeng Chemical Fiber Group Co., Ltd.
/Skiﬂl-sf(:gdw/ Low-melting-point polyamide 6 fiber Fujian Zhangping Xielong High-Tech Chemical Fiber Co., Ltd.
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Socks

Isoft/
[elastic/
[bacteriostatic/

Shoe material

Iwear-resistant/
Ibreathable/

Luggage
Iwear-resistant/
Isun-proof/

Swimsuit

lelastic/
Icolorful/

Shirt
Jskin-friendly/
Ibacteriostatic/
Icrease-resistant/

Garment lining

Isoft/wear-resistant/
Janti-pilling/

Down jacket

[thermal/
Isoft/

High-end ready-to-
wear
Isoft/
[crisp/
Jelastic/

Hat

[bright in color/
[thermal/

Professional
sportswear
Isoft/
lelastic/

Tongkun - China Fibers Fashion Trends 2021/2022
Recommended list of downstream applications

ecommended fiber

Polylactic acid fiber
Silver ion bacteriostatic spandex
Low-temperature easy-bonding spandex
Graphene modified profiled polyamide 6 fiber

Graphene in-situ polymerization modified fine-denier
polyamide 6 fiber

Ultra-low denier zinc bacteriostatic polyamide 6 fiber
Zinc bacteriostatic polyamide 6 fiber
Artemisinin modified regenerated cellulose fiber
PE (PHBV)/PP bicomponent sheath-core composite fiber
Highly breathable recycled polyester fiber
Dope-dyeing fine-denier super-black polyester fiber
One-step high-strength polyamide 6 fiber
Profiled recycled polyester fiber for fake fur
Dope-dyeing ultra-black polyester fiber
Dope-dyeing fine-denier super-black polyester fiber
Dope-dyeing high sun-proof polyester fiber for outdoor use
Dope-dyeing ultra-black polyester fiber
Dope-dyeing fine-denier super-black polyester fiber
Melt directly spinning and dope-dyeing PBT fiber
Lyocell fiber for hygienic materials
Bamboo lyocell fiber
Full-dull polyester cotton-like fiber
Graphene modified profiled polyamide 6 fiber

Tai Chi stone modified high-strength and high-modulus
regenerated cellulose fiber

Bacteriostatic Lyocell

Heterofil component, differential specification, and
differential shrinkage cotton-touch polyester fiber

White anti-static polyester fiber

Anti-pilling jet-weaving polyester fiber for brushed fabric
Fine-denier bio-based polyamide 56 fiber

Heterofil component, differential specification, and
differential shrinkage cotton-touch polyester fiber

Fine-denier bio-based polyamide 56 fiber
Profiled recycled polyester fiber for fake fur
Fine-denier porous elastic polyester fiber for corduroy
Ultra-high shrinkage polyacrylonitrile fiber
Dope-dyeing fine-denier super-black polyester fiber
Mohair-like polyacrylonitrile fiber
Dope-dyeing ultra-black polyester fiber
Melt directly spinning and dope-dyeing PBT fiber
High-elongation low-module spandex for yoga clothes
Dull and cotton-like polyamide 6 synthetic fabric

One-step easy-dyeing cationic-treated covered yarn

CLOTHING TEXTILES

Anhui BBCA Biofibre Co., Ltd.
Lianyungang Duzhong New Aoshen Spandex Co., Ltd.
Huafon Chemical Co., Ltd.

Changzhou Highbery New Nano Materials Technology Co., Ltd.
Hangzhou GaoxiTech Co., Ltd.

Jiangsu Wenfeng Chemical Fiber Group Co.,, Ltd.

Bilic-Fortune Technology Co., Ltd.
Xinxiang Chemical Fiber Co,, Ltd.

Nanjing Bioserica Era Antibacterial Materials Technology Co., Ltd.

TongKun Group Co., Ltd
TongKun Group Zhejiang Hengsheng Chemical Fiber Co., Ltd.
Changle Highsun Synthetic Fiber Technologies Co., Ltd.
Suzhou Longjie Special Fiber Co., Ltd.

Zhejiang Huaxin Advanced Materials Co., Ltd.
TongKun Group Zhejiang Hengsheng Chemical Fiber Co., Ltd.
Zhejiang Hengyuan Chemical Fiber Group Co., Ltd.
Zhejiang Huaxin Advanced Materials Co., Ltd.

TongKun Group Zhejiang Hengsheng Chemical Fiber Co., Ltd.
Wuxi Xingsheng New Material Technology Co., Ltd.
Baoding Swan New Fiber Manufacturing Co., Ltd.
Grecell Co,, Ltd.

Xin Feng Ming Group Co., Ltd.

Changzhou Highbery New Nano Materials Technology Co., Ltd.
Tai Chi Stone Co., Ltd.

Shandong Jinyingli New Material Technology Co., Ltd.

Xuzhou Silk Fiber Technology Co., Ltd.

Jiangsu ZJA New Material Co., Ltd.
TongKun Group Zhejiang Hengteng Differential Fiber Co., Ltd.

Shanghai Cathay Biotech Inc.
Xuzhou Silk Fiber Technology Co., Ltd.

Shanghai Cathay Biotech Inc.
Suzhou Longjie Special Fiber Co., Ltd.
Tongxiang Hengji Differential Fiber Co., Ltd.

Acrylic Fiber Plant of PetroChina Daging Petrochemical
Company

TongKun Group Zhejiang Hengsheng Chemical Fiber Co., Ltd.
Jilin Qifeng Chemical Fiber Co., Ltd.
Zhejiang Huaxin Advanced Materials Co., Ltd.
Wuxi Xingsheng New Material Technology Co., Ltd.
Hangzhou Banglian Spandex Co., Ltd.
Fujian Eversun Jinjiang Co., Ltd.

TongKun Group Zhejiang Hengsheng Chemical Fiber Co., Ltd.
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Tongkun - China Fibers Fashion Trends 2021/2022
Recommended list of downstream applications

HOME TEXTILES

Recommended fiber Compa
Polylactic acid fiber Anhui BBCA Biofibre Co., Ltd.
Recycled polyamide 6 fiber CHTC Sinofiber Wuxi Co., Ltd.

Zinc bacteriostatic polyester fiber Shanghai Different Chemical Fiber Co., Ltd.

Full-dull polyester cotton-like fiber Xin Feng Ming Group Co., Ltd.

Graphene modified profiled polyamide 6 fiber Changzhou Highbery New Nano Materials Technology Co., Ltd.

Bedding Graphene in-situ ;;(:’I?;rg:‘a:iié:téofr;br;odified fine-denier Hangzhou GaoxiTech Co, Ltd.
Ibacteriostatic/
/Sk'"/'sf’;'fet/"dh’/ Non-hexagonal boron cr]ei}{:ltlj:s(eh%i‘f)gl)' modified regenerated Nantong Qiangsheng Graphene Technology Co. Ltd.
Wormwood modified polyester fiber Qingdao Byherb New Material Co., Ltd.
Collagen-modified polyamide 6 fiber Changle Highsun Synthetic Fiber Technologies Co., Ltd.
Copper bacteriostatic bamboo lyocell fiber Shanghai Lyocell Fibre Enterprise Development Co., Ltd.
Deodorant and bacteriostatic regenerated cellulose fiber Shanghai Zhengjia Milkfiber Sci & Tech Co., Ltd.
Bacteriostatic Lyocell Shandong Jinyingli New Material Technology Co., Ltd.
Dope-dyeing fine-denier super-black polyester fiber TongKun Group Zhejiang Hengsheng Chemical Fiber Co., Ltd.
Anti-aging flame-retardant recycled polyester fiber Xiamen XiangLu Chemical Fiber Company Limited
Curtain Polyester composite fiber for shading Zhejiang Hengyou Chemical Fiber Co., Ltd.
;ﬁ;ﬂtg:ggz Bacteriostatic Lyocell Shandong Jinyingli New Material Technology Co., Ltd.
One-step profiled polyester-nylon complex fiber CTA High-tech Fiber Co., Ltd.
Dope-dyeing ultra-black polyester fiber Zhejiang Huaxin Advanced Materials Co., Ltd.
Profiled recycled polyester fiber for fake fur Suzhou Longjie Special Fiber Co., Ltd.
Carpet Fine-denier bio-based polyamide 56 fiber Shanghai Cathay Biotech Inc.
IWE;E;?IOS;?P U Non-hexagonal boron ggﬂliﬁgs(eh%ﬁgz modified regenerated Nantong Qiangsheng Graphene Technology Co., Ltd.
Dope-dyeing profiled-section synthetic fabric BCF Jiangsu Kaipute New Material Technology Co., Ltd.
Dope-dyeing fine-denier super-black polyester fiber TongKun Group Zhejiang Hengsheng Chemical Fiber Co., Ltd.
lv;zf:r-:sti)svt:; 0 White anti-static polyester fiber Jiangsu ZJA New Material Co., Ltd.
,blaaﬁtei[iaogsit:gt}d Anti-aging flame-retardant recycled polyester fiber Xiamen XiangLu Chemical Fiber Company Limited
Zinc bacteriostatic polyester fiber Shanghai Different Chemical Fiber Co., Ltd.
Polylactic acid fiber Anhui BBCA Biofibre Co., Ltd.
Stuffing Lyocell fiber for hygienic materials Baoding Swan New Fiber Manufacturing Co., Ltd.
lIigtllg-l\lNﬁeyilg h Recycled polyamide 6 fiber CHTC Sinofiber Wuxi Co., Ltd.
Three-dimensional crig}gggcl’fliﬁérﬂ bicomponent high Suzhou Kingcharm New Materials Corp.
Full-dull polyester cotton-like fiber Xin Feng Ming Group Co., Ltd.
Fine-denier bio-based polyamide 56 fiber Shanghai Cathay Biotech Inc.
_— Graphene in-situ ;;J(:)Iﬁln;::'iié:téofr;brg?dified fine-denier Hangzhou Gaoxiech Co,, Ltd.
/{f:'c't'leﬁ%'tg% Non-hexagonal boron gei}lrlifligs(eh%i%g\)' modified regenerated Nantong Qiangsheng Graphene Technology Co., Ltd.
- Zinc bacteriostatic polyamide 6 fiber Bilic-Fortune Technology Co., Ltd.
Collagen-modified polyamide 6 fiber Changle Highsun Synthetic Fiber Technologies Co., Ltd.
Copper bacteriostatic bamboo lyocell fiber Shanghai Lyocell Fibre Enterprise Development Co., Ltd.
Toy Profiled recycled polyester fiber for fake fur Suzhou Longjie Special Fiber Co., Ltd.
oty Jilin Qifeng Chemical Fiber Co., Ltd.

[flame-retardant/ Mohair-like polyacrylonitrile fiber
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Automotive interior

[flame-retardant/
Iwear-resistant/

Sporting goods
Night-weight/

Medical and sanitary
textiles

Ibacteriostatic/
Iskin-friendly/

Military textiles
Iskin-friendly/
[flame-retardant/
Ibacteriostatic/
Ihigh-strength/

Specialty paper
Ihigh-strength/
[tear-resistant/

Fire service
inventory

[flame-retardant/
Janti-dripping/
/anti-static/

Aerospace

[anti-static/
/high-strength/

Outdoor goods

Isun-proof/
/high-strength/

Facial mask

Isoft/
Iskin-friendly/

Engine housing
Ihigh-strength/
Nlight-weight/
Refill
Iwater-absorbing/

Tongkun - China Fibers Fashion Trends 2021/2022
Recommended list of downstream applications

ecommended fiber

Recycled polyamide 6 fiber
Dope-dyeing fine-denier super-black polyester fiber
Zinc bacteriostatic polyester fiber
Anti-aging flame-retardant recycled polyester fiber

Dope-dyeing wool-like PBT/PET composite fiber for
automotive interior

Dope-dyeing black high-strength polyester industrial yarn
Ultra-high-strength carbon fiber

Polylactic acid fiber
Silver/zinc composite bacteriostatic polyamide 6 fiber
Silver ion bacteriostatic spandex
White anti-static polyester fiber
Ultra-low denier zinc bacteriostatic polyamide 6 fiber
Lyocell fiber for hygienic materials
PE (PHBV)/PP bicomponent sheath-core composite fiber
PTFE micro-nano fiber membrane
Bacteriostatic Lyocell
Bamboo lyocell fiber

Dope-dyeing fine-denier super-black polyester fiber
Flame-retardant anti-dripping polyester fiber

One-step high-strength polyamide 6 fiber
Dope-dyeing black high-strength polyester industrial yarn

Fine denier high-strength high-modulus polyvinyl alcohol
fiber

White anti-static polyester fiber

Anti-aging flame-retardant recycled polyester fiber
Flame-retardant anti-dripping polyester fiber

White anti-static polyester fiber
Medium-modulus high-strength carbon fiber prepreg

Ultra-high-strength carbon fiber

Dope-dyeing fine-denier super-black polyester fiber
Dope-dyeing high sun-proof polyester fiber for outdoor use
One-step high-strength polyamide 6 fiber
Anti-aging flame-retardant recycled polyester fiber
Dope-dyeing black high-strength polyester industrial yarn
Lyocell fiber for hygienic materials
Bamboo lyocell fiber

Bacteriostatic Lyocell

Ultra-high-strength carbon fiber

Dope-dyeing highly fluffy polyester fiber

INDUSTRIAL TEXTILES

CHTC Sinofiber Wuxi Co., Ltd.
TongKun Group Zhejiang Hengsheng Chemical Fiber Co., Ltd.
Shanghai Different Chemical Fiber Co., Ltd.

Xiamen XiangLu Chemical Fiber Company Limited
Kuangda Fibre Technology Co,, Ltd.

Zhejiang Unifull Industrial Fibre Co., Ltd.
Zhongfu Shenying Carbon Fiber Co., Ltd.
Weihai Tuozhan Fiber Co., Ltd.
Anhui BBCA Biofibre Co,, Ltd.

Guangdong Xinhui Meida Nylon Co., Ltd.
Lianyungang Duzhong New Aoshen Spandex Co., Ltd.
Jiangsu ZJA New Material Co., Ltd.

Jiangsu Wenfeng Chemical Fiber Group Co., Ltd.
Baoding Swan New Fiber Manufacturing Co., Ltd.
Nanjing Bioserica Era Antibacterial Materials Technology Co., Ltd.
Zhejiang Sci-Tech University
Shandong Jinyingli New Material Technology Co., Ltd.
Grecell Co., Ltd.

TongKun Group Zhejiang Hengsheng Chemical Fiber Co., Ltd.
Sichuan EM Technology Co., Ltd.

Suzhou Lianchang Special Fiber Co., Ltd.

Changle Highsun Synthetic Fiber Technologies Co., Ltd.
Zhejiang Unifull Industrial Fibre Co., Ltd.

Anhui Wanwei Updated High-Tech Material Industry Co., Ltd.

Jiangsu ZJA New Material Co., Ltd.
Xiamen XiangLu Chemical Fiber Company Limited
Sichuan EM Technology Co., Ltd.

Suzhou Lianchang Special Fiber Co., Ltd.
Jiangsu ZJA New Material Co., Ltd.
Jiangsu Hengshen Co., Ltd.

Zhongfu Shenying Carbon Fiber Co., Ltd.
Weihai Tuozhan Fiber Co., Ltd.

TongKun Group Zhejiang Hengsheng Chemical Fiber Co., Ltd.
Zhejiang Hengyuan Chemical Fiber Group Co., Ltd.
Changle Highsun Synthetic Fiber Technologies Co., Ltd.
Xiamen XiangLu Chemical Fiber Company Limited
Zhejiang Unifull Industrial Fibre Co., Ltd.
Baoding Swan New Fiber Manufacturing Co., Ltd.
Grecell Co,, Ltd.

Shandong Jinyingli New Material Technology Co., Ltd.

Zhongfu Shenying Carbon Fiber Co., Ltd.

Weihai Tuozhan Fiber Co., Ltd.

Tongxiang Zhongzhou Chemical Fiber Co., Ltd.
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