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INNOVATION TREND OF
ADVANCED MANUFACTURING
TECHNOLOGY AND STRATEGY OF
CHEMICAL FIBER INDUSTRY

PREFACE

The period of the "12" Five-Year Plan", the China chemical fiber industry continues
to promote the structural adjustment and industrial upgrading, maintains the whole
industry in a stable and sustainable development trend, and has better completed
the main objectives and tasks of the development planning for the "12" Five-Year
Plan” that has laid a solid foundation to accelerate the realization of the goal of a
chemical fiber power. In terms of high-performance chemical fibers, 3 varieties of
carbon fibers, aramid fibers and high-strength high-modulus polyethylene fibers in
China have formed the characteristic industry of China with a yield accounting for
1/3 of the global output; in terms of new functional fibers, the fine and superfine,
heterotypic, cationic dyeable, dope-dyed and other differentiated fiber varieties have
achieved industrialization successively, equivalent to the international advanced
level, especially in the engineering and application they have formed the core
system; in terms of biological fiber, it has realized the diversification of cellulose
raw materials, and the engineering and industrialization of the biological method
polyol with pentamethylene diamine, new solvent method cellulose fiber, polylactic
acid fiber and other substances has made great progress; in the generated fiber
field, China has established preliminarily the waste textile fiber recycling system in
the field of fiber based on the waste bottle flaks recycling system.

The world today is in a period of new scientific and technologic revolution coinciding
with the third industrial revolution with the Internet, new energy, new materials and
bio-technology, as well as green, intelligent, inclusive and sustainable features,

the globalization, digitization, intelligence, greening, refinement, customization and
others make the relation between the scientific and technologic innovation and the
enterprise and economic development more direct and closer than any previous
time. Comprehensively survey the evolution trend of the advanced manufacturing
technology that the ‘greening’ and ‘intelligence’ will become the main development

trend. This brings a profound influence
to the industry form, production

mode, commercial model and other
aspects of the chemical fiber industry.
The new international competitive
situation proposes urgent requirement
to the international orientation and
transformation of China's chemical
fiber industry.
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1. DEVELOPMENT STATUS AND
INNOVATION TREND OF ADVANCED
MANUFACTURING TECHNOLOGY
OF CHEMICAL FIBER INDUSTRY

1. Development Trend of Advanced
Manufacturing Technology of
International Chemical Fiber Industry

In pass with the integration and development
of biology, nano, information and other

high technologies with fiber science and
engineering, the functional demands

of construction, energy, transportation,
resources, environmental protection and
other emerging areas for fiber property
continuously increase, the science and
technology of fiber materials based on

the design, formation and application
mechanism of materials, pays more attention
to the ecology, environment, resources, low
carbon and other social responsibilities,
comprehensive breaks through the original
framework of the textile raw materials, and
gives a fully new perspective and connotation
with the challenge to the functional limit of
the fiber property. A large number of new
fiber varieties with special mechanics, heat
resistance, anti-aging and other properties,
and having photoluminescence, lighting
energy absorption, storage and conversion,
conductive and antistatic, flame retardant,
antibacterial, UV-resistant, soiling resistant
and easy-to-clean, and other functions
researched and developed by using the
modern biology, information, nano and other
technologies, are emerged. At present,

the new fiber materials include mainly the
high performance fiber, new functional and
intelligent fiber, bio-based chemical fiber,
nano fiber and regenerated fiber and other
fields. The innovation trend of advanced
manufacturing technology of the chemical
fiber industry mainly includes:
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(1) The properties of fibers develop
towards the direction of high
performance, high function and the
integration of structure and function.

Namely the fiber materials are used as
important engineering materials and
functional materials, the processing
technology and product system has been
greatly improved in the universal fiber
system, even has created new products
from the perspective of material design;
the development of high-concentration and
high-efficiency gel spinning, melt jet- wet
spinning, liquid-crystal spinning and other
key technologies has entered a breakthrough
stage.

(2) The Fiber components develop from
simple mixing towards the multiple
fine creation direction.

The focus is on the development of multiple
composite and organic-inorganic hybrid and
other fibers by high integration of material
technology with fiber processing, especially
in the new organic material synthesis and
polymer and carbon nanotubes, graphene
composite fiber and other fields, it has got a
rapid growth.

(3) The fiber size develops towards the
low dimensional direction.

The processing technology expands to the
electrostatic spinning, phase-separation

FIBERS FASHION TRENDS REPORT
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method spinning and biosynthesis
technologies, while the product application
develops to the functional clothing,
environment, nano devices and other
emerging areas, the focus is on the research
on the large scale preparation and high-tech
application of nano fibers.

(4) The functional and industrial fibers
develop from passive to active
direction.

They develops from a single function to
multifunctional combination direction,
especially in the mutual interaction of
material design with processing technology.
The focus is on the research on the new area
demand-oriented intelligent fibers and new
high tech fibers, such as the intelligent fibers.

(5) The finished fiber polymer
synthesizing and fiber forming
technology develops towards the
biological direction.

It is the need for strategic development of
resources, and is moreover the trend of the
affinity to human and environmentally friendly
development. The focus is on the research on
the biological synthesis of monomer, polymer

FEAERTEBRS 2016/2017 CHINA

and biomimetic spinning.

At the same time, the pattern of international
chemical fiber industry is in deep adjustment,
the international and regional trade rules and
environment changes continuously, and the
Europe, America, Japan and other developed
countries are gradually withdrawing from the
conventional chemical fiber production and
implement the "Re-industrialization” strategy
to Increase the efforts in the research and
development of high-tech fibers and highly-
functional fibers, conduct a wide range

of industrial restructuring, and pay more
attention to the cooperation required with the
downstream ends, demonstrating a strong
momentum of competition in the fields of high
technologies and high added-value products
relying on the integration of technology, brand
and supply chain, and other advantages. The
developing countries such as India and the
Southeast Asian countries constantly improve
their manufacturing capacity in medium-/
low-end areas and speed up the undertaking
of international gradient transfer of textile
and chemical fiber industries relaying on the
low cost and international trade concessions
as well as the strong economic growth and
huge consumption basis.

The developed countries constantly adjust
their industrial structure to gradually
reduce or withdraw from the production

of conventional chemical fiber products,
and turn to the R&D and production of

new high-performance, differentiated
functional, bio-based, generating and nano
fibers meeting the national strategic needs,
higher profits, less constraints of resources
and environment with new characteristics
presented technologically.

The advanced fiber manufacturing develops
towards the direction of globalization,
informatization, intelligence, greening,
refining and multi-disciplinary integration.
The fiber property develops towards the

high performance, the varieties towards the
functionalization, and the fiber raw materials
and fiber preparation towards the ecology
direction. Use the nano, differentiation,
composite, superfine, copolymerization,
grafting and other technologies to establish
the fiber management, product development,
application and promotion, marketing and
other functional systems, design and improve
the fiber performances and functions while
uniting the clothing and apparel, household
and industrial textile and other fields to
conduct professional development to lead
the industrial development and consumer
demands; the research and development

of integration system of the application-
oriented high performance fiber and

its material technologies, has become

an important area of the chemical fiber
development in the developed countries, and
the development of carbon fiber, aramid fiber,

FIBERS FASHION TRENDS REPORT
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ultra-high molecular weight polyethylene
fiber, polyimide fiber, nano fiber and other
technologies and application systems are
accelerated.

The product design, manufacture, use,
recycling and reuse - is the development
direction of efficient and clean utilization of
resources and minimization of environmental
influence. Establish the R&D, promotion and
application and brand systems to research
and develop the isomeric new functional
bio-based chemical fibers and make the
professional development of resource
recovery and recycling fibers become the
national strategy in response to the massive
consumption of nonrenewable oil resources
in order to adapt to the trend of green and
environmentally-friendly and sustainable
development, combined with the human
affinity, comfort and health, and other
demands to integrate the differentiated and
functional flexible preparation technologies
and combine the “from top to bottom” with
the "from bottom to top”.

2. Status and Development Trend of
Advanced Manufacturing
Technologies of China Chemical
Fiber Industry

Over 10 years of rapid development

and construction, the China's chemical

fiber industry has made a very obviously
technological progress and the fiber product
quality and differentiation degree have
significantly improved; the fiber technology
develops towards the high speed, high
efficiency, short flow process, full automation,
large scale, cleanliness and low cost
direction, and the fiber processing develops
towards the direction of digitalization in whole
process with the development of industry
presenting a diversification, functionalization,
greening and high performance and other
characteristics. They are mainly reflected in
the following aspects.

(1) The attention in the field of high performance
fibers is paid to the systematic research on

the formation mechanism, evolution rules and
adjusting methods of the multi-scale structures
in the fiber production and preparation process,
the research and development of the key
technology and equipment for continuous and
stable preparation of finished fiber polymer of
high performance fibers, the key technology
and equipment of liquid crystal spinning,

the technology and equipment of frozen gel
spinning, and the technology and equipment

for fluid defoaming of high-viscosity spinning,
as well as research and development of the
technology for preparation of low cost carbon
fibers.

(2) The attention in the new functional fiber
field is paid to the research and development
of high simulation technology of polyester
fiber, raw material technology for high quality
slices of polyamide fibers and their supporting
technologies to promote the application and
development of integrated fibers and textiles,
expand the downstream application areas
and find out a new growth point to lead the
market. The development of polyester fibers
uses the polymerizing and forming principle
and multiple structure modification as the
basis, develops the digital control system

in whole process of integrated polyester
super-high capacity polymerization, multiple
online addition, simulated model process and
energy saving with intelligent logistics and
other high-efficiency and flexible engineering
key technologies to achieve the combination
of the large-capacity polyester differentiation
and high quality and promote the integration
of information technology with chemical fiber
industry.

(3) The attention in the new bio-based
chemical fiber field is paid to the
development of bio-based chemical fiber

and bio-chemical raw materials to make

full use of agricultural product wastes, crop
wastes and bamboo, hemp, fast-growing
forest and other resources and achieve

the renewable, biodegradable, recyclable

and environmentally-friendly bio-based
chemical fibers and the industrialization

of comprehensive utilization. The Lyocell
process, ionic liquid method and alkali/

urea method are used to produce cellulose
fibers by implementing the new solvent clean
production process. On the basis of existing
technologies for preparation of polylactic acid,
polyester polyols and other non-oil-based
fiber materials, research and develop the bio-
based synthetic fibers and other new varieties
that can displace the traditional polyester in
large scale.

(4) The attention in the regenerated and
recycled fiber field is paid to the optimization
of recovery path combined with the actual
problems in the realistic recovery process
to achieve a breakthrough in the key
technology series, research and develop

the internationally leading waste polyester
recycling and regenerating production lines
emphasizing the expansion of the areas for
application of regenerated products to form a
good industrial pattern.
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2. NEW DEMANDS OF CHINA'S
ECONOMIC AND SOCIAL
DEVELOPMENT FOR
TECHNOLOGICAL INNOVATION OF
ADVANCED MANUFACTURING OF
CHEMICAL FIBER INDUSTRY

The application of new fiber materials provides new critical materials for information,
biomedical, new materials and other new and high technologies, and has an irreplaceable role
in the improvement of overall technological level and the enhancement of overall strength

of China. The achievement of transformation and upgrading of the fiber material industry in
China to the new fiber materials, will produce an important influence on the development and
technological progress of China's energy, resources, environment, ecology and related fields
of national economy and will have an important strategic significance to the adjustment and
upgrading of industrial structure of national economy, to the economy and national security of
China, and to the improvement of the quality of our people’s life.

1. High-Performance Fiber

Carbon Fiber: Develop new method or new path, new system for polymerization, spinning,
oxidation carbonization and analytic characterization, carry out research on basics and

FEAERTEBRS 2016/2017 CHINA FIBERS FASHION TRENDS REPORT
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High-performance. High-efficiency. Clean

application basis of high-performance, low-
cost and high-stability bases and basic
applications, and develop carbon fiber
production lines applicable to the demands of
different fields based on the quality stability,
performance improvement, continuous
production and other key technological
problems in the preparation process of
carbon fibers. Achieve the continuous and
stable operation, performance improvement
and reduced cost of viscose-based carbon
fiber production, provide support for the
strategic weapons of national defense;
realize high-strength and high-modulus
PAN (Polyacrylonitrile]-based carbon fiber
and large-scale stable production, to satisfy
the demands of national defense area and
other civil fields; realize the industrialized
production of pitch-based carbon fibers to
meet the demands of national defense.

Organic High-Performance Fibers:
Comprehensive research on the shaping

and control mechanism of organic high-
performance fibers, achieve the optimization
of organic high-performance fiber properties
in various aspects of raw materials, structural
design and preparation processes, combined
with the specific demands of the application
areas for the product performance. Further
break through the key technology for

stable production of aramid fiber and high-
strength, high-modulus polyethylene fiber

to improve the fiber properties; develop new
organic high-performance fiber to meet

the demands of national defense and civil
fields. Achieve the research on shaping
mechanism of organic high-performance
fiber, the breakthrough of key technology

for performance improvement, the control
of continuous production technology and

the integration of production line system
automation.

Inorganic High-Performance Fibers:
Systematically research on the control
mechanism for molecular structure design
and synthesis, micro-structural design and
organic/inorganic conversion of the inorganic
high-performance fiber precursor polymer,
achieve the optimization of inorganic high-
performance fiber properties in various
aspects of structural design and preparation
processes combined with the specific
demands of the application areas for the
product performance, with the emphasis

on the research of continuous and stable
preparation technology of inorganic high-
performance fiber based on the establishment
of test base for perfect inorganic high-
performance fibers. Further break through
the key technology for continuous and stable
production of inorganic high-performance
fiber to improve the fiber properties; develop
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new inorganic high-performance fiber to
meet the demands of national defense and
civil fields.

2. New Polyester and Polyamide
Functional Fiber

Relying on the intelligent manufacturing
engineering of large-capacity spinning as a
basis, develop the multiple modification and
flexible preparation technology of general
fibers, improve the fiber differentiated and
functional quality and establish an innovation
application level of comfort and health,
hygiene and care, and safety and protection
and other areas. Form the high-simulation
high-quality and functional composite

fiber industry chain by breaking the key
technology and application of differentiated
and functional fiber through, to improve

the product added value and enhance the
competitiveness of the polyester industry of
our country.

Improve the nylon fiber differentiation rate,
solve the shortage of nylon raw materials;
solve the multi-modified surface of functional
inorganic powder body, in-situ polymerized
modification, high-speed spinning of low-
denier profiled nylon, processing cycle
control and other key technologles, and
promote the PA fiber preparation scale and
low cost, function, differentiation and high
performance.

3. Bio-based chemical fiber

New Cellulose Fiber: Implement in depth
the original ionic liquid method, alkali

urea method and other basic researches
based on the preliminary engineering and
industrialization of existing Lyocell process
in our country, to improve the international
competitiveness of China in the area of

new cellulose fiber science and technology.
Develop new preparation technologies of
cellulose fibers with international leading
level, to realize the large-scale stable
production. Further develop the preparation
technologies of cellulose raw materials and
use the appropriate preprocessing method
to develop cellulose resources applicable to
the spinning use to improve the utilization
efficiency of the bagasse, bamboo, reed and
other cellulose resources rich in China.
Use the solvent method leaning production
process to produce new cellulose fibers to
replace the viscose fibers to a certain extent.
Develop the raw materials of thermoplastic
cellulose to achieve the cellulose derivative
melt spinning.

Bio-Based Polyester Fiber: Implement in
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depth the original PDT (polyterephthalic

acid polyol ester] and PHBV fibers and

other basic researches to improve the
international competitiveness of China in the
area of biomass polyester fiber technology.
Develop the preparation technologies of
biomass polyester fibers with international
leading level, to realize the large-scale
stable production. Break through the low-
cost preparation of non-grain raw materials
for bio-based chemical fibers, use the bio-
based chemical fiber to replaces the large
variety oil-based synthetic fiber, the low cost
of preparation process of bio-based synthetic
fibers and other key technology series.

Marine bio-based chemical fiber: Implement
in depth the chitosan fiber, alginate fiber
and other basic researches to form original
industrialization technology, improve the
international competitiveness of China in
the area of marine bio-based chemical

fiber technology. Develop the pure marine
bio-based chemical fiber, marine biomass
composite fiber, and modified marine bio-
based chemical fiber, master the preparation
technology of marine bio-based chemical
fiber with international leading level, and
realize the large-scale stable production.

Biological Protein Fiber: Develop the
preparation technology of biological protein
fiber with international leading level to
realize the large-scale stable production. Use
the biological engineering and transgenic
technology to realize the high-efficiency and
low-cost production, spinning and processing
of spider dragline silk Fdragline] protein to
produce ultra-high-strength chemical fiber
for medical use and protective use. Use the
particles of natural biological protein as the
additives of special-purpose products to
produce artificial blood vessel, artificial skin
and other medical textiles or use the particles
of natural biological protein as the additives
of other chemical fibers.

4. Regenerated Fiber

Development of Key Technology for Recycling
and Regeneration of Waste Textile Resources:
Expand the scope for recovering and reuse

of waste textile, develop the technology for
recovering and reuse of a variety of fiber
products; achieve the classification and
optimization of waste textile resources,
broaden the regenerated products and

their application scope, and expand the
application field to the industrial use.
Promote the sustainable development of the
whole recycling industry of chemical fiber

to build up a number of high-quality, multi-
functional and low-energy-consumption
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chemical fiber - product - resource recycling
economic demonstration bases. Form the
environmentally-friendly and sustainable
fiber renewable regeneration and recycling
technologies to reduce the comprehensive
energy consumption. Organize and formulate
the standard system of recycled product
quality, technology and clean production,
encourage and regulate the development of
chemical fiber regeneration and recycling
industry. Explore the establishment of the
business operation model of regeneration
and recycling industry of chemical fiber

with Chinese characteristics, strengthen

the international cooperation, conduct

brand construction from the raw materials
and fibers to the products, promote the
regenerated products, improve the corporate
reputation, and promote the sustainable
consumption of regenerated and recycled
products of chemical fibers.

5. Nano Fiber

Overcome the bottlenecks in key technology
for macro preparation of electrostatic spun

FIBERS FASHION TRENDS REPORT
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nano fibers, including the controllable curing
of jet set, stable control of fiber quality

and automatic integration of production

line systems, develop the production line

for macro preparation of nano fibers with
international leading level, applicable to the
demands of different sizes to achieve the
large-scale stable production of nano fibers.

Research on the structure-effect relation
between nano fiber membrane structure
and filtrating performance, adjust and
control the nano fiber production process,
achieve the stable and controllable product
properties and meet the demands of different
air filters. Master the rules for construction,
adjustment and control of 3D curved-hole
structure of nano fiber membrane, optimize
the composite technology of nano fiber
layer and conventional fiber fabric to ensure
the stability of application performance

of functional layer. Adjust and control the
biological nano fiber degradation in vivo to
ensure the degradation matches the tissue
growth.
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3. DEVELOPMENT TREND OF
TECHNOLOGICAL INNOVATION
OF ADVANCED MANUFACTURING
TECHNOLOGY OF CHEMICAL FIBER

INDUSTRY

1. Universal Fiber - Intelligent
Integration, System Upgrading

Whole Process High Simulation Shaping

and Intelligent Manufacturing Technology:
Persisting In the high integration of digital
simulation with polymerization and spinning
technologies, establish digital platform for
research and digﬂtal platform for spinning
technology to achieve the digital control of
full process and establish the expert system,
combined with the actual production process
based on the phenomenological engineering
model, performance prediction model and
other models. Establish the modification
system integrated with trace addition,
organic/inorganic in-situ polymerization,
p\dpelme online addition, and fiber morphology
adjustment and control to comprehensively
modify the universal fibers, forming the high-
quality differentiated functional preparation
technology. Establish the intelligent fiber
system based on the next application

and customer demands for diversities,
combined with the internal management and
marketing and other ERP, big data and other
management systems.

Fiber Cooperative Innovation System: Play
the main body advantage of the enterprises,
work in with technological advantages of
colleges and universities to form a new
interactive collaboration and innovation
mechanism, form the industrialized alliance
of differentiated functional chemical

fiber and its products to accelerate the
development and application of differentiated
functional fibers and establish a high-
efficiency incentive mechanism. Create a
new efficient collaboration and innovation
team in the differentiated functional fiber
and its professional application areas to lead
the market, continue to expand shares of
applicable areas and the expanded markets.

2. High-Performance Fiber
- Quality Pilot, Improvement
Breakthrough

In order to meet the demands of national
defense, extend the application of high
performance fibers in national defense,
aviation, aerospace and other high-tech
areas, expand the application of high-
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performance fibers in filtration, textile,
packaging and other basic material fields to
achieve the low cost and high added value of
hi%h performance fibers and products, and
ennance the product competitiveness.

Develop and improve the carbon fiber
varieties to form the carbon fiber technology
system and equipment system with
independent intellectual property rights,
meeting the demands of stable and scaled
production for construction of national
defense modernization, and expanding the
application of carbon fibers in civil areas;
form the complete technological system of
independently innovated aramid fibers to
build up the industrial chain with international
competitiveness; form a complete
technological system for independent
innovation and stable production of high-
strength and high-modulus polyethylene to
build up the industry chain with international
competitiveness; establish the industry
lines of other organic high-performance
fibers with independent |ntellectual[§)roperty
rights, such as polyimide fibers, PB [Pog
[g)- henylenebenzobisoxazole ) fibers an

PS (Polyphenyl sulfide) fibers to form
the international leading technology, and
continuously develop and improve other
high performance organic fiber varieties;
improve the inorganic high-performance
fibers to solve the scientific and technological
problems existed in the process of stable and
continuous production and preparation of
inorganic fibers with a certain production and
au ply capacity to meet the needs of national

efense.

3. Bio-based chemical fiber
-Expand Resource, Application
Leading

Realize the application of new bio-based
chemical fibers in clothing, home textile and
industry to meet the needs of the customers
for functional textiles; expend the application
of new bio-based chemical fibers in national
defense, aviation, aerospace and other high
and new technology fields.

High-efficiency low-energy-consumption
processing and comprehensive utilization
technology: create the demonstration and
production bases for preparation of bio-

FIBERS FASHION TRENDS REPORT



BRRREFEMLEMES R ARA: 2
SLUBRES . 17 R AR F AR
BEDENANEMREBRTBHER
Eith, EENUWBEFBIHNEFTE
MESFHITRE, RAKLEAEEDE
AR EFHBEB S R,
fRiE. AR . R M4 T, LXK
ATENMEIERR, R RE LR TL A 5705
B.IR SEESE =K A5
EEOER WeGBfErRERARS
Y RIEF RN T 2B EK,

HERBENBERKTZ, cEESNE
BRENRE, REFKREWURAK, |
CS2 {RHWILL . SRARIREIERA, 12
BB RINREN FHENDFERE .
BRIEAARRARET T ZEMRN,
TRl B IR — A e — MBI R R A
HEFTL. MRBFRIESFERNTA
R, TRl R — T — KB F iR A 4
RAGLEFE.

MRIELABIES PLANGIEH LTS
55, 79 PLA 4R Rp AMH—2
REHEMMEEEEM. i PHBV
KEBETZ, MREHMOLEE. B2
REXRNREDHAYEH, PHBV 4
WHIR T FHRIIERES AT A2 EE R
A5 R FI I A 70 BB T2 S 42 i LA %
PHBV RIHIB 2 tE, 2Bk & PHBV
FHIFHRERIRER AR,

MRTRENFEN. eI 2R
TR FHRAENT - IRER IR
M75E, B ERTREN AR
B IRETRBARIPRR/FHER
UG LR RAYRER DR K FHERI S
FHEENREREAK.

R AR EERINAITREIL. RIS
X, BRAFEMEIMEMNBEERAN, T
PR T RN LAET ZREARER
Fo B BB RBRRERMEURA, 2
MESRE KRR, KNIBERSEELS
HHFMEE.

AN BAREEAESFEE K,

20

REFHEDFEEE. HRNPEETH
FHERRREHES A HETIEURAN,

4. BIRBETHE
— B85, ZaFA

B E ISR MBS BRI AL iR X g
BRI, TSI NEETIEE" 1
SRSRAREIMER . RIIAX 5
EHRIERBESRIOZRINE, TS
BABEHRRHH, SUEERTFT
I EFEMAFERR.

BEARMEMFE KFESHEE
EEBEFEXRERARER, BFEIA
HAmMMLESDBRAR BERME
B AR BEPLIRAR BEH R
ARMBERRLFRINERARSE, BRS
EREMEHHER, RIFFEILW
NBELTF mBERINMER, KFE
MAR. RMAE. RMELAIER

BRERX, PEFE RERE. 5
AR BAAELESMRERERE,
FHENFRIRSEINRERS, T mis
WEWINME. H7EEESREBSEE
¥, Be5ERFERASERS, B
NN BIRENRBAORTEER, K
chEF4E R RN, AD T E S g
MR KW E EER AR ; FETFH
MR BRAMNESZHLR TR
BIFSRARFNNERTER, MAXD
BEZRN. R X8, &R MREH
HKOHAVE IR BT ER
BERINMEDER.

based chemical fibers and biochemical raw
materials with cotton linter, bamboo, wood,
hemp and straw as raw materials. Gradually
transform the existing production technology
and equipment of the production enterprises,
promote the changes of the production

mode of our existing bio-based chemical
fiber enterprises to the direction of clean,
environmentally-friendly, low temperature,
low cost and zero emission. Optimize the
hydrolytic method recycling and processing
technology to solve the difficulties of
continuous subcritical spraying and blasting,
environmentally-friendly and high-purity
“Three-Factor" separation technology and
equipment; wade through the convergence
technology of green catalytic extraction
technology and biological method selective
extraction technology.

Transform the existing dissolving pulp
process to comprehensively \'mf)rove the
quality of existing dissolving pulps; use the
pulp activation technology and low CS2, low
alkali ratio, high viscose fiber preparation
technology to improve the concentration of
spinning solution and mechanical property
of fibers. The production technology of
solvent method cellulose fibers has a certain
breakthrough to form the pulping - fiber
integrated solvent method ceﬁulose fiber
production line. Research on the ionic liquid
and other new cellulose solvents to form the
pulping - fiber integrated ionic liquid cellulose
fiber production line.

Research on the new low-cost high-melting-
[Joint PLA preparation technology that has
aid the foundation to reduce the cost and
further improve the mechanical properties
of the PLA fibers. Optimize the PHBV
fermentation process, research on the purity
of raw materials, relative molecular weight
and the control of its distribution, the PHBV
structural design, fiber properties, formation
of the condensed-status structure in forming
process, morphology control of dispersed
phase and PHBV blending modification,

to form the key technology to improve the
mechanical properties o?%—’HBV ibers.

Research on the new solution and new
dissolving technology of chitosan, as well

as dry-wet shaping theory and method

of chitin / cellulose fibers, to form the

key technology to effectively improve the
dissolving performance of chitosan, improve
the concentration of chitosan fiber and
chitin/cellulose fiber spinning solutions and
the spinning speed, and the mechanical
properties of the fibers.

Research on the screening, extraction and
classification of fiber-grade sodium alginate,
and the alkali resistance and stabilit
technology of the seaweed fibers to form

the seaweed fiber spinning process set and
special equipment set. Use the fresh seaweed
solid raw material conversion technolog

to realize the high-concentration "Liquidy
Crystal” spinning that greatly improves the
mechanical properties of seaweed fibers.

Improve the existing soybean protein

composite fiber production technology to
improve the mechanical properties of fibers.
Research on the engineering technology to
extract the collagen composite fiber from the
animal fur scraps.

4. Regenerated Fiber
- Independent Innovation,
Comprehensive Utilization

Achieve the multilevel and multiple closed-
loop recycling system of the chemical
fibers "From Cradle to Cradle”, break the
technological monopoly of foreign enterprises
in terms of recycled polyester industry.
Expand the production scale of regenerated
fibers to form regenerated fiber industrial
cluster. Establish the relevant laws and
regulations and the safety certification

of regenerated products, regulate the
regenerated textiles market, and promote
the establishment and improvement of

the completion of circular economy in
China's chemical fiber industry to achieve
the revitalization of China's chemical fiber
industry and the construction of sustainable
development road.

Independently develop the key technology
Sﬁstem of physical-chemical method,
chemical method waste polyester fiber
continuously regenerated fibers, including the
waste textile preprocessing and separation
technology, regenerated raw material
resourcing technology, regenerating and
spinning technology, regenerated product
technology, regenerating system and
product certification tec%nology and other
technologies, and at the same time, design
and establish the professional gradient
recycling system of regenerated fiber
products, combined with the waste materials
and market demand, to achieve the effect of
waste but is not wasted, waste but is not bad
and waste is better.

Looking forward to the future, the China fiber
products and quality, the proportion and
scale of fibers used for high-tech industry will
be developed rapidly, the ?iber connotation
construction and innovation will be integrated
in depth, and the product structure and added
value, the market reputation and brand will
be complemented each other; the green and
intelligent manufacturing technology will

be integrated in depth, the constraints of
labor force, resources and environment will
seriously release the constraints and become
a new power for development of China fibers
and an important part of China's strategic
emerging industries; the development of

new fiber materials in China is not only an
important element supporting the overall
innovation and enhance the competitiveness
of the textile industry, but also has a strong
promoting effect for the construction,
structural adjustment and industrial
upgrading of China's building, energy,
transportation, resources, environmental
protection and other emerging fields.
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SUBVERSION

The subversion is not a counter criticism, nor
to deny all the prophase achievements, but
refers to the major innovation on the basis of
original thinking, representing the new path
opened in a field to create a new value. In the
face of the new situation of innovation-driven
development strategy and enhancement of
the international competitiveness, the made-
in-China pays more attention to innovation
vitality and improvement of quality and
efficiency, and requires more bravery to
subvert the habit of thinking and mode.

The fibers in China breaks through the
original frame to hasten the creation of new
technology, new product and new ecology
through innovation, and breaks all preset
values to completely undergo metamorphosis
into a new value chain based on the present,
looking to the future but with no blind pursuit.

Subversion of Raw Materials:As we all know,
the milk and corn are our most important
foods and the shrimp and crab shells are
wastes, so a new path is opened for the fibers
in China to extract resources from these
foods, agricultural and forestry wastes, to
make excellent-performance, comfortable

and skin friendly, biodegradable fibers that
opened up a new path for bio-based chemical
fibers and realized the green recycling.

Subversion of Processes:The conventional
production processes shall be broken through
to develop original technologies including
multiple online additions, chemical and
physical recycling, and asymmetric spinning
formation, and to prepare spun-dyed fiber,
colorful fiber and comfort fiber. At the same
time, the fiber production efficiency becomes
higher, greener and more environmentally-
friendly.

Subversion of Applications:Any fiber has its
own specific field of application, the polyimide
is used for high temperature filtration and the
graphene is used for optoelectronic materials,
and with the technological innovation of

fiber applications, the polyimide fiber and
graphene fiber clothing has been successfully
pushed to the market and expanded the

field of market and achieved the diversified
development.
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REMODELING

The green manufacturing, intelligent
manufacturing, Internet+, big data and others
are both an opportunity and an impact,
therefore we should rethink fundamentally
about the ways for traditional value creation
and value acquisition, reshape the business
conception, product connotation and value
chain system from the point of view of end
service providers and consumers, and fully
expand the time, cost and energy spaces to
obtain new development opportunities.

Remodeling of Conception:The traditional
operation and development modes of
chemical fiber industry shall be broken
through to pay more attention to the concept
of people-oriented social responsibility. Fully
implement the intelligent manufacturing
through competition and cooperation

of the whole value chain to reduce the

labor intensity and production costs, and
enhance the competitiveness. Develop the
energy-saving, green and low-carbon new
technologies, new processes, new equipment
and new materials, and improve the quality
and efficiency to achieve the sustainable
development.

Remodeling of Products:The fiber products
shall be paid not only more attention to their
performance and function, but also much
more attention to the human body friendly and
environmental protection concept. Research
and develop the functional nursing fiber,
functional skin-friendly fiber, regenerated
fiber and bio-based chemical fiber to lead

the development of clothing, medical and
health fields; research and develop the high-
strength, high-modulus, high temperature
resistant and corrosion resistant fiber
materials to support the development

of safety, high temperature filtration,
engineering enhancement and other fields to
remodel the connotation of the chemical fiber
products.

Remodeling of Value:The fiber manufacturing
shall be paid not only more attention to the
fiber quality and function, but also much
more attention to the value realization of

the end consumer products, to provide a full
set of solutions through competition and
cooperation to meet the customer demand

in full range, and improve the production
efficiency and anti-risk capacity of enterprises,
to both realize the self-development and
reshape the new industry chain value.
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The fiber product is the second skin of the human body not only to cover, warm

and comfort the human body, but also to pay attention to the human body affinity,
air permeability and other functions giving intimate care to the infants, elders

and women. The fibers in this chapter ensures the products free of irritation and
sensitization (low impurity content, low heavy metal content, low chemicals content
and zero defect] through scientific design and optimization in all aspects to realize
the care at molecular level. The high quality and functionality of the fibers provides
the consumers with ultimate comfortable feeling and meticulous care, bring the life
convenience, innovation and surprise, and moreover express the people-oriented
humanistic care of the fibers in China.
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1. FUNCTIONAL NURSING FIBER

1.1 Reason to recommend

The functional nursing fiber adopts the most stringent quality control and creatively uses the
unique composite technology to subvert the traditional process and design the special micro-
morphological structures so as to create the second skin of the human body. It has no irritation
and no sensitization, but high affinity; it is fluffy and soft, dry and permeable, allowing the skin
breathes freely; it is naturally antibacterial and bacteriostatic, maintaining the skin clean and
healthy, and gives the consumers most professional care (as to a baby).

1.2 Preparation technology

(1) Eisai-level two-component composite
fiber: itis prepared by using the chip
composite spinning method

(3) Eisai-level regenerated cellulose
composite fiber: it is prepared by using
composite spinning method of regenerated
cellulose fiber.

FEIUE

1.11~13.32dtexx 38mm

FERRIRVEE

(BBo)F | BRIE (PE/PP) E&4F4)
(FZ/T520252012) . (B2 2 4% | B2 3¢
AR EBfRC " Eels (PE/PET) E65E4F
#Y (FZ/T 520342014) (B Z )&/
RA% (PE/PP) RS a4 ) (FZ/T
52033-2014)

(2) PR B E S TH
KABIKELS. E6he A8 THIE
FEE
1.67dtexx38mm
FERRiVEE

2RI E(RZE/ RRAE(PE/
PP)E&44) (FZ/T52025-2012)

28

PR

1.67dtexx38mm

AR
S BIRE(REF4) (GB/T
144632008 )

1.1 - 13.32dtexx38mm 1.67dtexx3Bmm

" fer to the standard "Viscose Staple
Polyethylene / Polypropylene (PE/PP) rerer ¢
Composite Fibers" (FZ/T52025-2012), Fibers" (GB/T 14463-2008]

"Polyethylene / Polyethylene Terephthalate
(PE/PET) Composite Staple Fibers" (FZ/

T 52034-2014), and "Polyethylene /
Polypropylene (PE/PP) Whitening Composite
Fibers" (FZ 52033-2014)

(2) Eisai-level poly-lactic acid composite

fiber: itis prepared by using the melt
directly spinning, composite spinning method.

1.67dtexx38mm

refer to the standard "Polyethylene /
Polypropylene (PE/PP) Composite Fiber"
(FZ/T52025-2012)
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1.3 Features and applications

(1) Eisai-level two-component composite
fiber: the main components are PE/PP and
PE/PET. The fiber exhibits skin-core structure
or hollow structure, and can have three-
dimensional crimp, high bulkiness and high
coverage with soft and comfortable feelings. It
is mainly used for diapers/pampers, sanitary
towels and other products.

(2) Eisai-level poly-lactic-acid composite
fiber: biodegradation, bacteriostatic property
and skin-core structure, of which the skin
layer is made of low melting-point poly-

lactic acid, while the core layer is made of
ordinary poly-lactic acid. It can be made into
hot air, calender-bonded nonwoven cloth for
absorbable and disposable medical materials.

(3) Eisai-level regenerated cellulose
composite fiber: it has oxidation resistance
and bacteriostatic property. It is used for
underwear, socks and home textiles, masks,
sanitary towels and wet wipes, medical
bandage and other fields.

1.4 Application technologies

(1) Eisai-level two-component composite
fiber: hot air and calender-bonded nonwoven
fabrics.

(2) Eisai-level poly-lactic acid composite
fiber: hot air, calender-bonded nonwoven
fabrics.

(3) Eisai-level regenerated cellulose
composite fiber: blending with regenerated
cellulose fiber, cotton and modal is
recommended, of which the content shall not
be less than 30%, the dyeing process shall

be consistent with the regenerated cellulose
fiber, and as far as possible to maintain the
acid, and the maximum PH value should

not be higher than 7.8 and the setting
temperature should not be higher than 180°C.

1.5 Varieties concerned

Chitosan fiber, bamboo charcoal fiber,
bacteriostatic deodorant polyamide fiber.




= . IEEFRA

2.1 EFEH

INREFBRATHER BBV EMEINGEN 1, SEFRTHELRIIER, HECEFED
T, BRI EOITE, BAFmINESIER, SIS AES, KSR S,
LI HESEETTR . BB, Imi/N IRIME. IIE. &S, SEMEIEE, 1L
MIRZEFESEE.

2.2 HIgHEA
() &Y R AR IEIREBETHERTE
EYEASKEIEREREmSSE, 55
FAERILBEMEISITEUAR, £18%
thez, HIBHINBEN AEGE S T,
FEE
1.33 dtexx38mm
ARt
(EMRAEIGTHE)
(Q/370000JSQ009-2016)

(2) BRITRABRRIFIEL 4 -
RIFE - BRRELRERES LS &
SRR AERRIGIET4E.

BN :

1.67~2.75dtexx38mm

FERRITE !

FlmeE (REARREHRRK)
( FZ/T 73036-2010 )

32

2. FUNCTIONAL SKIN-FRIENDLY
FIBER

2.1 Reasons to recommend

The functional skin-friendly fiber uses new bio-based functional materials to blend or polymerize
with the traditional fibers to change the existing molecular structure of the fiber, enhance the
product functionality and philosophy through elaborate design and artistic creation, and realize
the perfect fiber upgrading through combination of innovation with application and integration

of skin affinity with function. It has antistatic, far-infrared, anti-ultraviolet, bacteriostatic, high-
permeable, high-flame-retardant and other functions, allowing people enjoy the comfort and

health.

2.2 Preparation technology

(1) Bio-based graphene heat-generation
regenerated cellulose fiber: the bio-
based graphene is blended with regenerated
cellulose into a homogeneous dispersion
system by surface finishing and modifying,
and forms the functional graphene composite
fibers by wet spinning process.

1.33 dtexx38mm;

“Biomass Graphene Fiber”
(Q/370000JSQ009-2016)

(2) Highly hygroscopic heat generation
poly-acrylonitrile fiber: Propylene-based
poly-acrylonitrile copolymer is prepared by
wet spinning process.

1.67 - 2.75dtexx38mm

FEAERTEBRS 2016/2017 CHINA

for products, refer to the standard
"Hydroscopic Heat Generation Knitted
Underwear" (FZ/T 73036-2010)

(3) Antibacterial warm copper alginate
fiber: prepared with the sodium alginate
extracted from brown algae as raw material,
with the water as solvent and the copper
dichloride or copper sulfate aqueous solution
as coagulation bath by wet spinning process.

0.5 - 1.8dtexx38 - 5Tmm

refer to the standard "Viscose Staple Fiber”
(GB 14463-2008-T)

FIBERS FASHION TRENDS REPORT
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2.3 Features and applications

(1) Bio-mass graphene regenerated
cellulose fiber: it has antistatic, far infrared,
anti-UV and antibacterial functions. It can be
used for clothing, baby products, bedding,
scarves, hats, towels and other protective
gears.

(2) Highly hygroscopic heat generation
poly-acrylonitrile fiber: it has high
hygroscopic, high permeable, high flame
retardant, natural antibacterial and other
properties. It is used for underwear, home
textiles, facial masks and other skin-touch
products.

(3) Antibacterial warm copper alginate
fiber: it has far infrared, antimicrobial
functions, and the fiber is restored to its
original blue color of copper ion. It is used for
medical and healthy materials, antibacterial
fabrics, far infrared health care materials and
other fields.

2.4 Application technologies

(1) Bio-mass graphene regenerated
cellulose fiber: it can be directly spun
or blended by using the compact spinning
technology.

(2) Highly hygroscopic heat generation
poly-acrylonitrile fiber: it can be used

for knitted fabric and filling material. In the
knitted fabrics, it is mainly blended into

yarn with cellulose fiber or cotton to make
the fabrics contain highly hygroscopic heat
generation poly-acrylonitrile fiber of about
15% finally by single-sided and face-back
cross-weaving; while in the filling material,
the highly hygroscopic heat generation poly-
acrylonitrile fiber is mainly blended with
polyester to make the flocculars contain
highly hygroscopic heat generation poly-
acrylonitrile fiber of 20% - 30% eventually.
When dyeing and finishing, the process can
be set based on the component of the fabric
that has higher blending ratio (for example,
the cotton is accounted for 80% in the 20%
highly hygroscopic poly-acrylonitrile fiber, so
the process can be set based on the cotton).
The highly hygroscopic heat generation poly-
acrylonitrile fiber can not be dyed in the acid
and active pigment; the use of caustic soda
in the dyeing process is prohibited; and the
addition of hydrophilic softener is required for
post-processing.

(3) Antibacterial warm copper alginate
fiber: it can be used for spinning, spunlace
/ needle-punched nonwoven fabrics, hot air
nonwoven fabrics.

2.5 Varieties concerned

The cuprous oxide bacteriostatic hygroscopic
polyamide 6 fiber, bacteriostatic anti-UV cool-
feeling polyester fiber, negative-ion profiled
polyester fiber, selenium-rich regenerated
cellulose fiber and ecological bacteriostatic
spun-dyed polyester fiber.
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The harmony between human and nature is that the human enjoys the achievements
of scientific and technological civilization while consciously safeguarding the
nature. The fiber development in China pays more and more attention to the green
sources of raw materials, the green processing process and the product waste
recycling to build up a green industry chain in whole life cycle, demonstrate a
populist and responsible image, to promote the development of green industry.

On the basis of provision of high-quality fibers, open the green mode in which we
coexist with the environment.
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1. REGENERATED FIBER

1.1 Reasons to recommend

To make the best possible use of everything and give full scope to the talents is the eternal
goal of social development, and the development of manufacturing industry pursues always the
lowest cost and maximum output, for which the fiber industry takes the lead in demonstration
to seek the harmony of resources with environment. The recycled and regenerated fibers that
subverted the traditional sources of raw materials, use the local materials, comprehensively
utilize the waste resources and produce the new functional fiber comparable to the original
quality that greatly reduces the pressure caused to environment by the waste textiles so as to
achieve the unity of the recycling and low carbon with the high added value on the premise of
meeting the high-end demand of the consumers.

1.2 HIEHEAR

(1) BB SRR AT 46
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N,

B
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(i&L0FmEN @22 )
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(i5eofkaee )

(GB/T 14460-2008)
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FERE
3.33~4.44dtexx51~64mm

PR
SRBIRE
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FRR i
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(GB/T 14464-2008 )

1.2 Preparation technology

(1) Water repellent regenerated
polyester fiber:it uses "ECO CIRCLE"
chemical regenerating method to produce
recycled polyester fiber with the recycled old
clothes and waste yarn as raw materials.

83dtex/72f

"Pre-Oriented Yarn" (FZ/T 54003-2004),
"Polyester Drawn Textured Yarn” (GB/T
14460-2008), "Recycled Fiber" (Q/JRZLO1-
001)

(2) Low-melting-point regenerated
polyester composite fiber: The skin layer
is made of alcoholysis modified regenerated
polyester chips and the core layer is made
of PET bottle flakes or made by liquid-phase
tackifying and composite spinning of the
melted waste textile.

3.33 - 4.44dtexxb1- 64mm

FEAERTEBRS 2016/2017 CHINA

refer to the standard "Polyethylene/
Polyethylene Terephthalate (PE/PET)
Composite Staple Fiber" (FZ/T 52034-2014)

(3) Multifunctional regenerated polyester
fiber:it produces the on-component of
multifunctional regenerated polyester fiber
by granulating and melt blending spinning
with the clean polyester bottle flakes made

by sorting the polyester bottles out to remove
the metal and inorganic impurities and by
high temperature cleaning to remove the
organic impurities.

1.33 -12.22dtexx33 - 300mm

"Polyester Staple Fibers" (GB/T 14464-2008)

FIBERS FASHION TRENDS REPORT
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(4) Regenerated polyester color fiber:
All use the polyester nonwoven fabrics,
textile wastes, polyester waste blocks, waste
polyester films and waste polyester bottles to
produce the bubble materials, achieving the
on-line coloration of the regenerated fiber by
using the melt spinning and multiple on-line
addition technologies.

1.67dtex - 130dtex

Recycled Polyester Staple Fiber" (FZ/T
52010-2014), “Recycled Colored Polyester
Staple Fiber" (FZ/T 52025-2012)

1.3 Features and applications

(1) Water repellent recycled polyester
fiber: it uses the special amorphous fiber
section to increase the surface area of the
cloth, improve the absorbability and wash-
resistance of the auxiliaries. The fabric

has the features of high elasticity, water
repellency and cotton texture. It can be used
for beach pants, outdoor wear and other
clothes.

(2) Low-melting-point recycled polyester

composite fiber: it has excellent thermal
bonding property, used for thermal bonded
nonwoven fabrics, calender-bonded nonwoven
cloths and car interiors, mattresses, sound-
absorbing and heat-insulating materials for
buildings.

(3) Multifunctional recycled polyester
fiber: the effective combination of many
functional, comfortable, eco-friendly,
low-carbon and environmentally-friendly
properties with rich varieties, can realize the
one-component multiple functions. It can be
used in clothing, home textiles and industrial
textiles.

(4) Regenerated polyester color fiber:
The fiber has a good color fastness and rich
colors, and reduces the post-dyeing process
and the wastewater discharges. The product
is used in interiors for automotive, aviation
and high-speed rail, and in fabrics for high-
grade clothing.

1.4 Application technologies

(1) Water repellent recycled polyester
fiber: it can be blended with other fibers into
75D densified plain elastic cloth with a good
water repellency after waterproofing treated.

(2) Low melting point polyester
composite fiber: it can be mixed with other
fibers with a good wash resistance, resilience
and processing performance.

(3) Multifunctional recycled polyester
fiber: it can be directly spun, or blended with
viscose fiber, bamboo fiber and cotton into
yarns, used for knitting and weaving.

(4) Regenerated polyester color fiber: it
can be used alone or interwoven with other
fibers for knitting and weaving; for its post-
finishing refer to the ordinary polyester.

1.5 Varieties concerned

Water-absorbing and quick-drying recycled
polyester fiber, opaque recycled polyester

fiber, silicon regenerated polyester hollow

fiber.
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2. SPUN-DYED FIBERS

2.1 Reasons to recommend

The China Fiber initiatively undertakes and solves the pollution in the industrial chain to
enhance the image of the whole industry. The spun-dyed fiber subverted the traditional dyeing
process and complete the dyeing during spinning. This greatly reduces the energy consumption
and pollution. The products are washable, high color fastness to light and uniform dyeing, the
fabrics are rich in color with unique style. The spun-dyed fiber reduces the secondary pollution
of water resources while prolonging the service life of fiber products, and moreover becomes

2.2 RlEHEAR

(1) TARERERE 6 74 :
REBBALESTE, BRLEE T RRE
BB 6 K.

89~222dex/24~102f

(B R 6 F4) (QB/440705
59 779-2012) (Q/XJ 14-2012)

(2) FsmemaeTs
RS, SRS T TR
BT,

L

1.11~-1.33dtexx38mm~51mm

(BRENERFRLCETE)
(FZ/T 52036-2014)

(3) ERF R B L :
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VERRIHLL T AN B BT R R B BR R 2L

5.565~165dtex

(BERLEmEpL)
(FZ/T 54052-2012)

the inspiration and source for the product designers.

2.2 Preparation technology

(1) Spun-dyed polyamide 6 fiber: it uses
master-batch injection process and melt
spinning method to produce the spun-dyed
polyamide 6 filament.

Main specification:

89 - 222dex/24 - 102f;

Product standard:

Colored Polyamide 6 Fiber" [QB/440705 59
779-2012)(Q/XJ 14-2012)

(2) Spun-dyed polyester fiber: it uses
master-batch injection process and melt-
spinning method to produce spun-dyed melt
direct-spun polyester fiber.

1.11 - -1.33dtexx38mm - 51Tmm

Product standard:

"Polyester Staple Fibers for Colored Sewing
Threads” (FZ/T 52036-2014)

(3) Spun-dyed profiled polyester
monofilament yarn: it is prepared by

PEALERTBBRS 2016/2017 CHINA

using the producer coloration, cross-section
profiling, blending modification, melt spinning
technologies.

Main specification:

5.55 - 165dtex

Product standard:

"Colored Polyester Drawn Filament" [FZ/T
54052-2012)

2.3 Features and applications

(1) Spun-dyed polyamide 6 fiber: it

has high color fastness, is green and
environmentally-friendly, dyeing uniform
and beautifulin color. It is used for seamless
underwear, swimsuit, yoga wear and other
clothes.

(2) Spun-dyed melt direct-spun polyester
fiber: it has high color fitness, high-strength
and low elongation, high product quality and
high stability, and the production process is
energy-saving and environmentally friendly.

It is used for sewing threads, embroidery
threads and warp knitting jacquard threads
and other yarns.

FIBERS FASHION TRENDS REPORT
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(3) Spun-dyed profiled polyester
monofilament: it has high color fitness,
green and environmentally-friendly features,
high fiber strength, low breaking elongation,
low boiled water shrinkage and dimensional
stability, and it is not easy to deform and

its fabric has a good resilience. It is used

for window screens, screen meshes, mesh
cloths, water cut bag, and paralleled yarns.

2.4 Application technologies

(1) Spun-dyed polyamide 6 fiber: it is
applicable for weaving, warp and weft knitting
and other operations.

(2) Spun-dyed polyester fiber: it mixes
with cotton and uses color matching to meet
the relevant requirements for color, strength
and spinning property of sewing threads and
embroidery threads as well as chemicals.

(3) Spun-dyed profiled polyester
monofilament: it can be directly used for
spinning and weaving without dyeing; it can be
interwoven with other fibers for silk fabrics,
outdoor products and other products.

2.5 Varieties concerned

Spun-dyed regenerated cellulose fiber, spun-
dyed recycled fiber, spun-dyed porous flat
polyester fiber.
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3. BIO-BASED CHEMICAL FIBER

3.1 Reasons to recommend

Nature is a mysterious and rich “life body", its feedback is always accompanied by a surprise,
each and every human action is related to it and the increase in development pressure of the
resources forces the human to seek a new breakthrough. The bio-based materials sourced
from the nature are the green channels for development of future resources, and overpassing
the nature is the age-long pursuit of the material science and technology. The bio-based green
fiber is amiable to the human with bacteriostatic, flame retardant, biological degradation and
other characteristics, fully embodying the perfect fusion of the comprehensive utilization of
renewable resources with the processing technologies of modern fibers.

3.2 Preparation technology

(1) Quick antibacterial and hemostatic
chitosan fiber: it is prepared by using
the activation process and wet spinning
technology with chitosan as raw material.

1.6dtexx60mm

“Chitosan Staple Fiber" (FZT52012-

2011); "Chitosan Blended Knitted Fabrics"
(FZT72011-2011); "Antibacterial Knitwear"
(FZT73023-2006); "Grey Yarns Blended with
Chitosan Fiber and Cotton"; (FZ/T 2085-
2010).

(2) Lyocell fiber: Use NMMO as the solvent
to dissolve directly the cellulose and produce
the cellulose fibers by dry-jet-wet spinning.

1.33dtexx38mm, 1.56dtexx38mm

"Lyocell Staple Fibers" (Q/BTE001-2015)
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3.3 Features and applications

(1) Quick antibacterial and hemostatic
chitosan fiber: it has high water absorption
and naturally antibacterial, anti-inflammatory
and analgesic, quick hemostatic, healing and
regenerative functions. The end products are
mainly used for emergency medical service,
army medical service, firefighting and rescue,
field rescue, sports injuries medical services
and other fields.

FIBERS FASHION TRENDS REPORT
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(2) Lyocell fiber: the fiber has high dry-wet
strength, high wet modulus, and the fabric is
suitable for washing without ironing and has
dimensional stability and good color fastness.
It is used for jeans, fashionable dress, casual
wear and underwear. It is also widely used

in medical and health industry, cleaning
industry, tobacco industry, packaging
materials and other industries.

3.4 Application technologies

(1) Quick antibacterial and hemostatic
chitosan fiber: it can be blended with
Tencel, regenerated cellulose fiber and other
yarns into spunlaced nonwoven fabrics, and
the content of chitosan bio-based chemical
fiber is more than 20%.

(2) Lyocell fiber: it can be directly spun, or
blended with cotton, wool and other synthetic
fibers, and can be woven and knitted. The
application of its original fiber characteristics
can make the fabric show peach skin-like
effect.

3.5 Varieties concerned

Bio-based PBT fiber, bio-based PTT fiber,
ultrafine modal fiber.
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The fiber yield of China reached 48 million tons, and assumed 55% of the

world’s clothing, decoration and other heavy responsibilities in 2015. The fiber
manufacturing technology of China rapidly developed, and the fine-denier, profiling,
modification and other technologies brought about new changes, whereverin

the high temperature over 300 °C, and in the strong acid and alkali corrosion
environment or in high impact, high deformation and other conditions, the China
fiber has brought the wisdom together, reshaped the product connotation, bringing
the assurance to the life, the protection to the nature and the safety to the buildings.

FEAERTEBRS 2016/2017 CHINA FIBERS FASHION TRENDS REPORT
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1. SAFETY PROTECTIVE FIBERS

1.1 Reasons to recommend

The terrorist attack, fire and explosion, occupational injury and other accidents occur frequently
that seriously impacts on the social harmony and development, and the explosion-proof clothes,
special professional clothing, security facilities and other configurations need to be upgraded
urgently. The high-strength and high-modulus, thermal insulation, flame retardant and other
safety and protective fibers play a predominant role in the flexible individual, equipment

protection and other fields.

1.2 Preparation technology

(1) Ultrahigh molecular weight
polyethylene fiber: it is made by using the
dry spinning process (independent research
and development of solvent distillation system
with solvent recovery rate of 98% and above).

200dtex/198f, 400 dtex / 230f, 1.21 dtexx38
mm, 1.21 dtexx51 mm, 1.91 dtexx38mm,
1.91dtexx38mm

“Ultrahigh Molecular Weight Polyethylene
Filament" (Q/SH 3070 02.31-2011)

(2) High-strength para-aramid fiber:

it is made of p-phenylenediamine and
paraphthaloyl as raw materials by using dry-
jet-wet spinning process.

924 - 1650dtex

"Para-Aramid (1414) Filament" (FZ/T 54076-
2014)
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(3) Flame retardant insulating basalt
fiber: the continuous fiber made of basalt
stone materials melt in 1450°C to 1500°C
by high-speed drawing through platinum-
rhodium-alloy bushing-plate.

8 um diameter

"Basalt Fiber Direct Roving" (GB/T25045-
2010)

FIBERS FASHION TRENDS REPORT
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(4) Polyimide color fiber: it uses the
domestic pyromellitic dianhydride and 4,4'-
diaminodiphenyl ether as monomers, and
dimethyl acetamide as solvent to synthesize

the polyamide acid solution by adding colorant

through low temperature poly-condensation,
and uses dry spinning process technology to
prepare the precursor spun-dyed fiber, and
then obtain the polyimide color fiber through
cyclizing-drawing integrated process.

1.67dtex-5.5dtex/30mm-150mm

"Polyimide Staple Fiber" (Q320791WAB 02-
2014)

(5) Conductive polyamide 6
monofilament: it is made through melt
spinning by uniformly and proportionally
mixing raw materials, conductive master-
batch and various auxiliary materials.

22.2dtex/2f, 20dtex/3f, 20dtex/4f

“Nylon Conductive Drawn Yarn" (ZJA/N
1006-2015)

1.3 Features and applications

(1) Ultrahigh molecular weight
polyethylene fiber: it has high strength,
high modulus, cutting prevention, contact
cool feeling, resistance to acid and alkali,
and resistance to UV and organic solvent.
Filament series: used for cool feeling home
textile fabric, tooling and sportswear fabric;
staple fiber series: used for production of
nonwoven products for tooling and other
fabrics, and cutting and stabbing preventive
or reinforced base fabrics.

(2) High strength para-aramid fiber: it

has light weight, high strength, high modulus

corrosion resistance, high temperature
resistance, flame retardancy, low elastic
shrinkage and other characteristics, and

is widely used in building, high-strength
cables and ropes, cutting resistant gloves,
bulletproof vests and helmets and other
protective fields. Via compositing with resin,
rubber and other materials, it can greatly
reduce the weight of the construction
components, and is applicable to the
production of shells, hulls and other parts
of aerospace equipment and devices, high-
speed trains and boats.

FEAERTEBRS 2016/2017 CHINA

(3) Flame retardant insulating basalt
fiber: it has permanent flame retardancy
and is applicable to the flame-retardant and
thermal insulation fabrics in firefighting and
entry clothing, fabrics for furniture in high
speed train, hotel curtains, sofa fabrics and
other fabrics.

(4) Polyimide color fiber: it uses dope-
dying technology to prepare the color
polyimide fiber (black, orange red, navy
blue an dark green), and has high friction
resistance, high strength, high modulus,
heat resistance, aging resistance, flame
retardancy, thermal protection, high and low
temperature stability, electrical insulation,
molten-dripping prevention and other
properties. It is skin friendly and harmless,
antibacterial and healthy. It can be used
for protective clothing, outdoor clothing,
sportswear, home textile, underwear and
other clothes.

(5) Conductive polyamide 6
monofilament: it has a resistivity less than
107Q-cm in standard conditions (2000C,
65%RH]. It has a good friction resistance,
oxidation resistance, corrosion resistance and
good workability, the blending or interweaving
with the ordinary fibers doesn't affect the
touch feeling and appearance of the fabrics.
In addition to the use for ordinary antistatic
overalls, dust-proof clothing, clean clothes,
high-grade cloth linings, it can also be used
for electromagnetic wave shields, military
textile development.

FIBERS FASHION TRENDS REPORT
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1.4 Application technologies

(1) Ultrahigh molecular weight
polyethylene fiber: it is generally blended
with other yarns, and the content of ultrahigh
molecular weight polyethylene fiber is not
less than 20%. It can be used for woven and
knitted fabrics, and the finished staple fiber is
used for cotton and wool spun and nonwoven
products.

(2) High strength para-aramid fiber:

for bullet protective and cutting / stabbing
preventive fabrics: most of them use the
woven plain structure for tight-weaving,

to effectively improve the number of
connection points and energy consumption of
deformation loss of the fabrics;

for fireproof fabric: blend or core-spin
the para-aramid and meta-aramid staple
fibers to ensure the para-aramid fibers
have a solidity of their texture structure
and the meta-aramid fibers form a foam
thermal insulation layer.

(3] Flame retardant insulating basalt
fiber: the weft uses basalt fibers though the
warp with the meta-aramid fibers to knit into
a permanent flame retardant fabric.

(4) Polyimide color fiber: it can be used
alone, or blended with different fibers of
flame retardant polyester, flame retardant
regenerated fiber cellulose and other fibers,
applicable to various types of woven and
knitted fabrics.

(5) Conductive polyamide 6 filament: the
product can be blended and interwoven with
all different fibers, and is suitable for all kinds
of knitting and weaving; it can be dyed, for
finishing refer to the common nylon.

1.5 Varieties concerned

Flame retardant polyamide 66 fiber, flame
retardant negative ion polyester fiber, spun-
dyed flame-retardant and UV resistant
polyester fiber.
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2. HIGH TEMPERATURE
FILTRATION FIBERS

2.1 Reasons to recommend

The petroleum, metallurgy, electric power, iron and steel, and building materials are our

survival and development basis, accompanied with high temperature of industrial dusts,

high dust content, complex composition and wide particle distribution, causing a serious air
pollution. The PM2.5 in Beijing-Tianjin-Hebei region often triggers alarms, so the China fiber is
obliged to efficiently intercept the particles and enjoy the blue sky and white clouds. The high
temperature filter fiber breaks through the limit of temperature resistance and strengthens
the agglomeration effect to efficiently absorb and intercept the harmful fine particles from the
pollution source, eliminate the emissions of harmful substances, effectively protect the natural
environment, protecting the healthy living space.

2.2 Preparation technology

(1) Nano modified polystyrene sulfide
fiber: itis made by using the Nano-modified
two-step staple fiber production process.

1.1 - 2.2dtexx51 - 65mm

"Polyphenylene Sulfide Staple Fibers" (FZ/
T52017-2011); "Modified Polyphenylene
Sulfide Staple Fibers" (Q/AHH)

(2) Fine denier polyimide fiber: it is made
by using wet spinning process.

0.89 - 2.22dtexx38 - 64mm

"Polyimide Staple Fibers" (ACGQ/02-2201)
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2.3 Features and applications

(1) Nano modified polyphenylene sulfide
fiber: compared to the ordinary PPS fiber,
the oxidation induction temperature increased

by more than 7-10°C and the decomposition
temperature increased 40°C, it is resistant

to high temperature and acid corrosion,

it has a good dimensional stability and

strong toughness. It is mainly used in dust
filtration bags for coal-fired power plants and
municipal waste incineration plants.

(2) Fine denier polyimide fiber: fine denier
polyimide fiber has a large specific surface
area that enhances the filtration efficiency,
and is resistant to high temperature and
chemical corrosion, it is widely used in high-
temperature bag-type dust removing devices
for cement plants, coal-fired power plants,
steel plants, waste incineration plants,
smelting plants, chemical plants and other
plants.

FIBERS FASHION TRENDS REPORT
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2.4 Application technologies

(1) Nano-modified polyphenylene sulfide
fiber: the products can be used alone or
together with PPS, PTFE and other high
performance fibers with high temperature
resistance, corrosion resistance, and acid
and alkali resistance, and used for various
needle-punched nonwoven fabrics; for the
post finishing process refer to the ordinary
PPS fibers.

(2) Fine denier polyimide fiber: the fine
denier polyimide staple fiber has good high-
temperature stability, chemical corrosion
resistance and excellent resistance to high
and low temperature, flame retardancy, free
of molten dripping, fire self-extinguishing
away from fire and other characteristics, and
the filter materials made of polyimide fiber
can be used for high-temperature smock dust
filtration in steel, cement and other plants.

2.5 Varieties concerned

PTFE fiber, para-aramid fiber, meta-aramid
fiber, poly-sulfonamide.
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3. REINFORCED ENGINEERING
FIBERS

3.1 Reasons to recommend

In recent years, the "Collapse of Road", "Collapse of Bridge"” and “Collapse of Building” and
other accidents have been often happened, so people pay more and more attentions to the
quality and safety problems of building projects. The fiber-cement concrete can greatly improve
the anti-cracking impermeability, strengthen the deformation and impact resistance of the
buildings that greatly enhances the building quality, reduces the maintenance cost and prolongs
the service life. The reinforced engineering fiber has opened a new chapter in the applications
of fibers.

3.2 Preparation technology 3.3 Features and applications

(1) Hydrophilic reinforced polyester The hydrophilic reinforced polyester

engineering fiber: it is cut into ultra-short engineering fiber: it has good hydrophilicity,

staple fibers according to the requirement high breaking strength, low breaking

after the melt is directly spun, drawn and elongation and good dimensional stability.

shaped. It is mainly used in special paper, nonwoven
fabric, concrete and other reinforced

1.14 - 1.67dtexx6 - 12mm
3.4 Application technologies

_ The hydrophilic reinforced polyester

"Polyester Ultra-Short Staple Fibers” (FZT engineering fiber: it can be cut into staple
52015-2011) fibers of different sizes according to the

requirements of different fields, and then
coated and treated by other processes.

3.5 Varieties concerned

Ultra-short staple fiber, ultra-short PVA
engineering fiber, ultra-short PP engineering
fiber.
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The aesthetics is an experience, a spiritual enjoyment and a super-utilitarian
spiritual joy. From ancient times to the present, the color and formation plays a
significant role in the dress aesthetics. The interaction of China fiber technology
with smart fashion incisively and vividly demonstrates the brilliant colors, softness
and elegancy, texture and other versatilities of the fiber, remodeling the unique
fashion conception of the fiber, and bringing a new aesthetic experience to the
consumers.
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1. COLORFUL FIBERS

1.1 Reasons to recommend

The color is the most direct experience of the people to the world to express the people's
beliefs, expectations and predictions for the future life. To challenge the color limit, give

the color dynamics and broaden the dyeing range and color gamut of the fabrics, fully
demonstrates the beauty of clothing and enhances the personal image and charm, achieving
the internal and external harmony. The colorful fiber can increase significantly the dyeing
performance with a brilliant color and soft touch feeling under normal temperature and
pressure; it can appear different colors with colorful, splendid and fantastic colors in different

environments.

1.2 Preparation technology

(1) Cationic low temperature dyeable
polyester fiber: it is made by using
copolymerizing modification through melt
spinning.

55.5 - 165dtex/24 - 72f

"Cationic-Dye Dyeable Modified Polyester
Drawn Textured Yarns" (FZ/T54067-2013)
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(2) Deeply dyed and modified polyamide
6 fiber: prepare the deeply dyed polyamide 6
fiber by copolymerization modification.

22.2 - 110dtexD/24-68f

“"Deeply Dyed polyamide Fiber 6 Drawn
Yarns" (2015-15T-HX)

(3) Regenerated cellulose fiber for jeans:
produce regenerated cellulose fibers for
jeans by using proprietary dying technology
for raw cellulose fiber with high-strength
low-elongation.

1.22dtexx32 - 38mm (in different darker and
lighter indigo blue colors)

“High-Strength Low-Elongation Viscose
Staple Fibers" (GB/T14463-93)

FIBERS FASHION TRENDS REPORT
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(4) Photochromic regenerated cellulose
fiber: it uses special photochromic agent

to blend with viscose into photochromic
regenerated cellulose fibers.

110 - 330dtex/38 - 60f

refer to the standard "Viscose Filament
Yarns" (GB/T 13758-2008)

1.3 Features and applications

(1) Cationic low-temperature dyeable
polyester fiber: it is dyed in 100°C, and not
only has a good dyeing performance, but also
can be dyed with wool and other natural fibers
in the same bath, and is used for clothing,
hone textile and in other fields.

(2) Deeply dyed and modified polyamide
6 fiber: the deeply dyed and modified fiber
is dyed darker than ordinary products, and
make the cloth create a visual dying sense of
layering with a unique style of color, feeling
soft and silky. It is used for outdoor sports
and leisure clothing, trousering, skirting and
other fields.

(3) Regenerated cellulose fiber for
jeans: it has ultrahigh color fastness and
comfortable skin touch, and has processing
process and waste water discharge reduced,
and production costs saved. It is used in the
jeans field.

(4) Photochromic regenerated cellulose
fiber: the fiber can change color in different
lights. It is used in plaid fabrics for shirts and
T-shirt, anti-counterfeiting logo, curtains,
military outdoor special protective stealth
materials and other fields.

1.4 Application technologies

(1) Cationic low-temperature dyeable
polyester fiber: the product can be used
alone or interwoven with various fibers,

suitable for various knitting and weaving.

(2) Deeply dyed and modified polyamide
6 fiber: it is mainly used for knitting, circular
knitting machine, warp knitting, lace and
other processes. The finishing process is
similar to that of the ordinary polyamide 6
fiber.

(3) Regenerated cellulose fiber for jeans:
it can be widely used in siro spinning, vortex
spinning, airstream spinning, ring spinning
and other different spinning fields, especially
it has more advantages in the fields of high-
count yarn of above 50S for vortex spinning
and siro spinning.

(4) Photochromic regenerated cellulose
fiber: the product can be used alone or
interwoven with other different fibers,
applicable to all kinds of knitting and
weaving; the product can be directly used in
fabric, but is not easy to carry out secondary
dyeing; for post-finishing refer to the ordinary
regenerated cellulose fiber; it is better to
wash the product with neutral or alkaline
detergent.

1.5 Varieties concerned

Rainbow yarn polyester fiber, cationic
modified polyamide 6 fiber, antistatic and
anti-pilling dying polyester fiber.
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2. COMFORT FIBER

2.1 Reasons to recommend

In order to ensure the human body in the most comfortable and the most natural state to
alleviate the fatigue and reduce the losses in the cold winter and hot summer, in wind and

rain when lying still and moving, the heat, temperature, humidity and pressure in the micro
environment between clothing and human body needs to keep the dynamic balance, function
and intelligence integration, clothing moves with the human body, people moves with the heart
at any time. The comfort fiber controls and adjusts the temperature, moisture, humidity and
elasticity according to the state of the human body and environment, meeting all round the
requirements of affinity to human body, comfort and health, and natural elegancy.

2.2 Preparation technology

(1) Ultrafine dyeable polypropylene
fiber: prepare the high-melting-point,
narrow-distribution dyeable ultrafine denier
polypropylene resin by preparation of organic-
inorganic dyeable modified additives to match
the additives and basic viscosity, and then use
the melt spinning process for preparation.

27.5 - 55.5dtex/92f

"Polypropylene Fiber Drawn Yarns" (FZ/T
54008-1999)

(2) Ultrasoft super-strength regenerated
cellulose fiber: it is made through wet
spinning process by using the eucalyptus
wood pulp and by adding the additives in the
production process.

1.11dtexx38mm

“Viscose Staple Fibers" (6B/T 14463-2008)
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(3) Permanent high-elastic polyester
fiber: it is made of polyesters with different
viscosity by using composite spinning
technology.

55.5 - 222dtex/12-48f

"Polyester/Polyester Composite Yarns"
(Q/320584 NPA0Q7-2013)

(4) High-shrinkage polyester-nylon
composite fiber: it is made of polyester
and nylon by using composite spinning
technology.

50 - 75dtex/24f

"Polyester/Nylon Composite Separation
Ultrafine Drawn Textured Yarns”
(Q/320601KHT01-2014)

(5) Imitation cashmere soft polyester
fiber: it is made using melt directly spinning
process which adopts spinnerets with a "bar”
shape cross-section.

230dtex/192f

"Polyester Partially Oriented Yarn" (FZ/
T54003-2012)

(6) Skin-friendly anti-bateria poly-lactic
acid fiber: it is made by using the melt
spinning with poly-lactic acid chips as raw
materials.

filament yarn: 33.3 - 333dtex/36-72f; staple

FEAERTEBRS 2016/2017 CHINA

fiber: 1.11-7.77dtex/38mm

refer to the standards "Polyester Drawn
Yarn" (GB/T 8960-2008), “Polyester Staple
Fiber" (GB/T 14464-1993)

2.3 Features and applications

(1) Ultrafine denier dyeable
polypropylene fiber: it has a lightweight,
warm, antibacterial, waterproof properties
and good wicking effect, significant
perspiration and silk like luster. It is used
for high-grade underwear and professional
sports wear.

(2) Ultra-soft super regenerated
cellulose fiber: it has soft, beautiful color,
antibacterial, oil removing, high strength and
other characteristics, and is used for knitted
underwear, bedding, socks, towels, jeans,
shirts and other clothes.

(3) Permanent high-elastic polyester
fiber: it has a good elasticity, dimensional
stability and good dyeing uniformity,

high weaving efficiency and simple post-
processing, and is used for elastic clothing.

(4) High shrinkage polyester / nylon
composite fiber: it has a stronger high
shrinkage effect, the fabric may have a 40% -
50% elongation before shaping without fiber
sanding process and can directly produce a
sense of cashmere and be deeply dyed after
heated and post-finished. It is applicable

to high-grade leather, casual jacket and
windbreaker and other fabrics.

FIBERS FASHION TRENDS REPORT
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fabrics and silk like fabrics, fleece product
and brushed fabrics, mainly used as polyester
pongee, corduroy, coral velvet, peach and
other products.

(6) Skin-friendly anti-bateria poly-lactic acid
fiber: it has degradation, antibacterial, skin
friendly, sweat perspiration, flame retardant
anti-UV characteristics. It is widely used in
underwear series, children’s clothing series,
hone textile series, medical and sanitary
materials, interior decoration and other
materials.

2.4 Application technologies

(1) Ultrafine denier dyeable
polypropylene fiber: it can be blended and
interwoven with other different fibers (such
as cotton, viscose), or dyed together with
other fibers; it can be dyed in medium dark at
normal temperature and pressure or in the
dark at high temperature.

(2) Ultra-soft and super-strength
regenerated cellulose fiber: it is used for
siro spinning, compact spinning, compact siro
spinning and vortex spinning.

(3) Permanent high-elastic polyester
fiber: itis used for knitting and weaving, the
knitting is usually woven by using the circular
knitting machine after strong twisting.

(4) High shrinkage polyester/nylon
composite fiber: it is used for knitting

and weaving cashmere leather-Llike fabrics.
Knitted fabrics can be woven by using the
double circular loom, the dyeing and finishing
uses pre-processing, breaking pieces, alkali
de-weighting and pre-shaping, dyeing, oven-
drying, shaping and other processes. The
weaving can use warp knitting and weft
knitting, while the dyeing and finishing need
to be subjected to open-width scouring, alkali
de-weighting, pre-shaping, dyeing, oven-
drying, shaping and other processes.

(5) Imitation cashmere soft polyester
fiber: it is used for high-speed texturing,
water jet looms.

(6) Skin-friendly anti-bateria poly-lactic
acid fiber: the staple fiber can be blended
with Tencel, cotton and bamboo fibers or
directly spun; the directly spun filament or
interwoven filament with other fibers is used
for knitting and weaving.

2.5 Varieties concerned

Flat poly-acrylonitrile fiber, acetate acrylic
composite fiber, cotton suede polyester fiber.
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PANTONE®16-1451

PANTONE®17-4440 PANTONE®19-1763 PANTONE®17-5130 PANTONE®19-3850

PANTONE®19-4245 _ PANTONE®17-6030 PANTONE®13-0640 PANTONE®19-2524

PANTONE®18-4247 PANTONE®18-1444 PANTONE®16-5815 PANTONE®807C

PANTONE®19-1528 PANTONE®19-5212 PANTONE®18-2143

PANTONE®13-4111 PANTONE®14-1418 PANTONE®17-5126 PANTONE®16-1448 PANTONE®17-3617

PANTONE®19-4033 PANTONE®12-1404 PANTONE®19-4914 _ PANTONE®19-1522
PANTONE®19-4007 PANTONE®16-5421 PANTONE®19-1020

PANTONE®13-5305
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Cooperative Enterprises / Fiber Suppliers

I EFHEHERA
Zhejiang Jinxia Advanced Materials Technology Co.,Ltd.

FRINZAKIMRFZABIRAE)
Chuzhou Anxing Color Fiber Co., Ltd.

TR ERIARLRNBIRA
Guangdong Xinhui Meida Nylon Co., Ltd.

IR R RN B IRAT)
Jiangsu Shenghong Science and Technology Co., Ltd.

FEAERTEBRS 2016/2017 CHINA FIBERS FASHION TRENDS REPORT
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In the first year of the “13"" Five-year Programme”, centering on the structural
reform on the supply side, the Chinese fiber trends, themed by "overthrow and
remodeling” represent four chapters, those are, "Fiber-Care” "Fiber-Green”
Fiber-Wisdom™ and "Fiber-Elegance”. To do better in leading the industry to promote
new products, improve quality and create brands and promote the adjustment and
upgrading of the industry structure, the China Chemical Fibers Association has
conducted a survey on the fashion elements and application of fiber. Authoritative
experts in the industry have given a comprehensive interpretation aand explained
in-depth the fashion elements of Chinese fiber and made scientific predictions.

FPEAERTRBRE 2016/2017 CHINA FIBERS FASHION TRENDS REPORT
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1. APPAREL

1.1 Casual and sportswear

Casual and sportswear not only pays attention to its traditional functions such as loose and
comfortable but has also added current fashion elements, which show the "healthy, young and
vigorous” ideas of casual wear.

For casual and sportswear, "being absorbent and sweat releasing, light, portable and resilient”
have become its basic fashion elements, while "being cool, antibacterial and UV-resistant” are
elements of healthy apparel. The combination with electronic technology is the development
direction of healthy casual wear. The development and application of fine denier flexible fiber,
special-shaped moisture barrier fiber have provided basis and new trends for fashion apparel.

Fiber types to pay attention to: special-shaped moisture barrier Dacron (PET fiber),
polypropylene fiber (PP fiber), super fine denier nylon [PA], PET, PP fiber, highly resilient
spandex [PU fiber), UV-resistant, temperature-control PA, PET fiber, etc.

1.2 Lingerie

Lingerie needs to be "soft and absorbent”
and also be "antibacterial, odor-resistant,
cool and have health function, to care and the
human body.

Hydrophilic fine denier cotton-Llike fiber and
super fine denier fiber can make lingerie
comfortable; highly resilient fiber can be
used to make corsets and body contouring;
healthcare fiber can help prevent diseases.
Non-dyeing or easy-dyeing fiber has become
a new trend in lingerie.

Fiber types to pay attention to: antibacterial
and odor-resistant PA fiber, hydrophilic fine
denier cotton-like PET fiber, chitosan fiber,
super fine denier fiber (modal, gracell), high
elastic PU fiber, fine denier PP fiber (moisture
absorbing], etc.

FEAERTEBRS 2016/2017 CHINA FIBERS FASHION TRENDS REPORT
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1.3 Denim

Denims emphasize the "breathable, resilient,
abrasion-resistant and soft” functions, based
on their intended uses; workshop denims
not only need to be “abrasion-resistant,
stain-resistant, easy-to-wash and fast-
drying”, but also "moisture-absorbing, anti-
static, washable, crease-resistant and easy-
care”; special functional wear hasdifferent
requirements depend on its application,
ranging from “static resistance, flame
resistance, high temperature resistance,
corrosion resistance” to "mosquito
resistance, radiation resistance and electric
arc resistance”.

According to requirement of denim, the
"abrasion-resistant, breathable and resilient”
of fiber are the common development factors
and fashion trends.

Fiber types to pay attention to: Highly
resilient PU fiber, memory high-resilient PTT/
PET composite fiber, hydrophilic easy-dyeing
cotton-like PET fiber, tencel fiber, flame-
resistant non-dyeing viscose fiber, functional
PA6 fiber, functional polyphenylene sulfide
(PPS) fiber, etc.

FEAERTEBRS 2016/2017 CHINA

1.4 Suits

Suits stress appearance and comfort and
some basic elements as "drapability, crease
resistance and abrasion-resistance”. It

also has other demands such as "bacteria
resistance, moisture absorption and
breathability”.

Traditionally suits are graded based on wool
content. However, as wool does not wear
well and is easy to pill, functional fibers such
as polyester fiber and viscose are often used
to increase the feel and resilience of fabric
to meet the demands of suits of different
grades.

Fiber types to pay attention to: wool fiber,
hydrophilic easy-dyeing cotton-like polyester
fiber, antibacterial polyesterfiber functional
viscose , man-made wool, blend fiber, etc.

—— Zhu Meifang Group, Donghua University
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2. HOME FURNISHINGS

2.1 Bedding

Regarding bedding, fashion, comfort and functions are still the basic factors that consumers
pay attention to. To meet the physical hygiene requirements of human body, bedding needs
to be skin-friendly, soft, moisture-absorbing and breathable. To increase the use value and
added value of bedding, bedding also needs to have safety,healthcare, resistance to bacteria,
odor, mites, flame and static. At the same time, to make it easy to care, it also needs to be

fast-drying, stain-resistant and crease resistant.

In recent years, as customers’ awareness of safety, health and environmental protection is
increasing, they are paying more attention to the safety and environmental protection property
of bedding. Therefore, the development of ecological, environmentally-friendly, safe and
harmless bedding will be an inexorable trend in 2016/2017.

Fiber types to pay attention to: cotton-like polyester fiber, super fine and special-shaped
polyester and polyarmide fiber, new regenerated cellulose fiber, regenerated fiber such as
alginate and chitin fiber, degradable synthetic fiber, functional fibers such as mite-/flame-/
static-/odor-resistant/antibacterial fibers, anion and bamboo carbon fiber, regenerated fiber,

etc.

2.2 Curtains

Curtains are an important part in home
furnishings and are closely related to
everyday life. The trends of curtains involve
many elements, such as styles, colors,
materials, etc. As a home furnishing
product, the basic function of curtains is to
adjust light. With the improvement of living
standard, the changes of lifestyle and the
advance of technology, people now have
higher requirements on the functionality and
decorative function of curtains.

In 2016/2017, the trends of curtains

will include resistance to sunlight, see-
throughness, flame, stain and UV,
thermal insulation, sound insulation,
smell, resistance to odor, form memory,

FEAERTEBRS 2016/2017 CHINA

environmental protection, etc. The colors

of curtains are mainly natural light colors
like green, blue, earth color, white and gray,
which emphasize simplicity and create a soft
and comfortable atmosphere.

Fiber types to pay attention to: anti-see-
through polyester fiber (regenerated), non-
dyeing, flame- and UV-resistant polyester
fiber, full-dull flame- and UV-resistant
polyester fiber, regenerated fiber, non-dyeing
fiber, etc.

FIBERS FASHION TRENDS REPORT
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2.3 Filler

Filler stresses thermal insulation, lightness,
fluffiness, rebound resilience, washability,
tear growth resistance and shape keeping
performance. It also emphasizes odor,
mildew and deterioration resistance. Natural
fiber, synthetic fiber, regenerated fiber and
down fiber can be used to make filler.

With the improvement of the living standards,
people have higher requirements on fiber
filler. The main trends of fiber filler in
2016/2017 will be fiber with such functions
as thermal insulation, light, skincare, flame
resistance, resistance to bacteria and mites,
and far infrared. And it will stress the use of
environmentally-friendly and regenerated
resources.

Fiber types to pay attention to: regenerated
polyester fiber, polyacrylonitrile fiber,
polypropylene fiber, flame-resistant fiber, far
infrared fiber, azelon, anion fiber, polyimide
fiber, aramid fiber, etc.

—— Wangrui Group, Beijing Institute of Fashion Technology
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3. INDUSTRIAL TEXTILES

3.1 Environmentally-friendly materials

(1) Air and water pollution relate to
environmental quality and health. The
separation and protection technology is

a key universally accepted technology

that can effectively realize fume removal,
desulfurization and denitrification, sulfur dust
and provide efficient filtration and individual
protection in air conditioning, clean rooms,
automobile exhaust and PM2.5 masks.
Efficient low resistance and high-temperature
resistance are the key points and important
functional elements in the development of
high performance of filtering fiber materials.

The efficient separation fiber materials

used in gas filtration should have fine fiber
diameter, high fiber filling density, excellent
high-temperature resistance (100~250°C),
excellent breaking strength (no less than 5¢N/
dtex], high loop tenacity, with an elongation

at break of about 15%, excellent resistance to
corrosion of acid, alkali and organic solvents,
moisture absorption, abrasion resistance,
flame resistance and spinnability.

(2) The hollow fiber membrane separation
technology used in water treatment has
become a common technology applied to
solve problems in the water resource and
environmental fields and is widely adopted

in treatment of industrial wastewater

and domestic sewage, as well as in the
preparation of high purity water in the
electronic industry. The functions and high
performance of hollow fiber membranes,
especially the high resistance to pollution,
high separation accuracy and high selectivity,
and the hollow fiber membrane material and
membrane process with special separation
functions are the current focus areas.
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The hollow fiber membranes in water
treatment mainly include micro-filtration
membrane, ultrafiltration membrane,
nanofiltration membrane and reverse
osmosis membrane. Generally hollow fiber
membrane materials should have excellent
film-forming property, dimensional stability,
thermal stability, solvent [water) resistance
stability, mechanical property and hydropathy
control function on membrane surface.

Fiber types to pay attention to:
polytetrafluoroethylene(PTFE) fiber, aramid
fiber 1313, polyphenylene sulfide (PPS)
fiber, polysulfonamide (PSA), polyimide (PI]
fiber, electret fiber, modified oil-absorbent
polypropylene fiber, activated carbon fiber
(ACF), etc.

FIBERS FASHION TRENDS REPORT
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3.2 Structural reinforcing materials

Structural reinforcing materials are two-
dimensional or three-dimensional fiber
assemblies obtained through textile
processing of reinforced fibers. Textile
composites need to meet such development
requirements as high strength, high elasticity
modulus, light weight, multi-functions,
intellectualization and low cost. Regarding
the composite materials used in different
load and humidity/heat environmental
conditions, besides general mechanical
properties, the materials should also have
relatively high strength and rigidity retention
rate, good formability and machinability,

be easy to maintain and repair and can be
supplied in various forms. Regarding parts
with special requirements, they should meet
such requirements as flame resistance,
combustion toxicity, wave transmissivity, wave
absorption and electromagnetism.

The mechanical properties of structural
reinforcing materials are mainly determined
by the characteristics of fiber, twist of fiber
bundles and the direction and distribution

of fiber] in geometric intertexture. The
mechanical properties of fiber include the
tensile strength, elasticity modulus and
elongation at break. For some special
requirements on performance, it is

also necessary to consider the physical
characteristics of fiber such as density, linear
expansion coefficient, thermal conductivity
and electrical resistivity.

FEAERTEBRS 2016/2017 CHINA

Fiber types to pay attention to: glass fiber,
high silica glass fiber and specialty glass
fiber, carbon fiber, ceramic fiber(alumina,
silicon carbide, boron nitride and boron
fiber), as well as some new high performance
fiber, such as aromatic polyamide fiber,
polyarylester fiber, organic heterocyclic
fibers { polybenzoxadiazole [PBO) fiber,
polybenzothiazole (PBT) fiber and
polybenzimidazole (PBI) fiber), ultra high
molecular weight polyethylene fiber.
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3.3 Transportation materials

The rapid development of the auto
industry has brought new opportunities

for the application of fiber materials. The
requirements of the fiber materials used in
transportation mainly include appearance

characteristics and functional characteristics.

In terms of the requirements on appearance
characteristics, it requires that the fiber
materials can be used in engineering

design and have design manufacturability.
Meanwhile, individual creative design will

be stressed in the future. In terms of the
requirements on functional characteristics,
as light, energy-saving, power-driven and
environmentally-friendly automobiles are
becoming a trend, higher requirements have
been raised on the functions of fibers used
in transportation materials and the main
elements include light weight, reinforcing
ability, heat resistance, heat insulation,
sound absorption, sound insulation, flame
retardance, softness and elastic recovery.

The application of fiber materials in the

auto industry includes seat fabric, car
interior, sound/heat insulation materials,
ceiling materials, tire cords, safety belts,
airbags, brake pads and filtration materials.
New-type composite fibers will be widely
used in automobiles and other means of
transportation, and battery diaphragm fibers
will be used in new-type electric vehicles.

To meet the higher demands on safety,
light weight, energy conservation and

environmental protection of the auto industry,

and the development of new energy vehicles.
higher performance requirements on auto
fibers have been raised: higher specific
strength and specific stiffness, low density,
resistance to impact, corrosion and aging,
small coefficient of thermal expansion and
excellent dimensional stability and lower cost
while meeting performance requirements.

Fiber types to pay attention to:

(1) Light weight fibers used in vehicles and
aircrafts: carbon fiber, ultra high molecular
weight polyethylene fiber, glass fiber, basalt
fiber, aromatic polyamide fiber, high strength
and high modulus polyester fiber;

(2) Fibers used in interior: generated hollow
polyester fiber, super fine denier fiber, sea-
island fiber, melt-blown super fine fiber, PPS
fiber, aramid fiber, etc.

—— Cheng Bowen Group
Tianjin Polytechnic University
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SOURCES OF DESIGN, HIGHLIGHTS
OF BRAND

From nonexistence to pass into existence, from simpleness to mastery through a
comprehensive study, the Chinese textile fiber industry has made China a large
manufacturer of chemical fibers in the world. Faced with double pressures as the
development of China's emerging economy slows down and China’s economy is
undergoing structural adjustment, and the severe external competitive situation,
Chinese textile fiber enterprises need to have a broader vision when considering the
general trends in future development, to make way up despite difficulties, realize
technology transformation and make China a strong manufacturer of chemical
fibers. While making explorations and striving for innovation, all enterprises should
consider establishing a multi-dimensional positioning strategy.
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Fashion design, as a branch of artistic
application, vertically integrates textile
technology, the upstream industry with
humanistic feelings and commercial capitals
in the downstream, acting as a key link in the
pipeline.

First, the integration of the upstream

and downstream of the textile industry

is imperative. Undoubtedly, no mater in
improving fiber performance or in designing
relevant efficient production equipment, the
Chinese textile fiber industry has formed

its own characteristic competitiveness

and independent technology research and
development ability. However, to build the
recognition of "Made in China" and raise its
advanced leading ability in the international
market, the enterprises need to build their
local product brands, which not only requires
the input and output of scientific research
technology that have long been emphasized
but also relies on the integration of the
upstream and downstream of the whole
industrial chain. The quick response of the
enterprises to the ever-changing market
through close contact in the vertical direction
can help the enterprises apply their advance
in fiber in the design and production of new
products in various ways and finally transform
it into the benefits that the end consumers
can truly experience. However, that requires
the enterprises to invest considerably in
from the obtaining of raw materials to the
cultivation of consumers’ awareness of new
products. Therefore, a complete and quick-
response information channel needs to be
established, through which the different
links of the whole textile industry including
selection of raw materials, improvement and
application of production technology, brand
image cultivation and market promotion can
provide corresponding technical support to
each other based on their different demands,
keep an open communication and finally
realize a win-win situation. In the whole
process of integration, quick action to
information is the most important. By drawing
on the wisdom of the masses, providing a
large communication platform, creating big
data on textile, it can strike new sparkles in
the sharing of information and create more
possibilities for the common progress of the
downstream and upstream of the industry.

Take the author's research team for example.
The technical core of the team is art design.
Professionals in apparel engineering

are the main forces, assisted by post-
doctors, doctoral students and researchers
with a physics, chemical, biological, or
business background, which have formed

a research and development team with
strong comprehensive ability. In the past
decade, we have been committed to studying
chemical fibers of different properties and
applying them flexibly, including conductive
fiber, hollow fiber, cool fiber and chitosan
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fiber. Conductive fiber is used to develop
functional heating clothes. The invention
won a silver medal at the 2014 International
Exhibition of Inventions of Geneva. Hollow
fiber is used in clinical medicine carrying.
The research won subsidies from the
National Science Foundation for Hong Kong
in 2014. Cool fiber is applied in functional
artificial leather. The research obtained

the support of the Innovation & Technology
Foundation of the Government of the Hong
Kong Special Administrative Region in 2013
and has been concluded and is waiting for
industrial promotion. Chitosan fiber is used
in the treatment of children’s EB disease.
The research was supported by Hismer Bio-
technology Co., Ltd. and the Innovation and
Technology Commission of Hong Kong, and
was carried out in cooperation with Taiwan
Paopaolong Patients Association. The
Chinese chemical fiber industry is now in
the leading position in the world, and our
research results have benefited from the
achievements made by the whole industry
and our research has been conducted on that
basis. We have gained unanimous recognition
in the academic circle and industry. We have
published over 50 high-impact research
papers in science citation indexes, most
being world-leading periodicals, such as The
Design Journal, Textile Research Journal
and Advance Materials. In the research

and development in the past decade, our
team have gained a number of academic
projects supported by the Innovation and
Technology Commission of the Government
of the Hong Kong Special Administrative
Region, cooperated with a number of local
and international clothing brands in scientific
research projects; we have obtained four
United States patents and seven Chinese
patents; and our research results have been
successfully authorized for commercial use
in Hong Kong and internationally. At the same
time, some technological results have won
international awards, including the silver
medal at the 42th International Exhibition of
Inventions of Geneva. That the basic advanced
chemical fibers are transformed into practical
commercial use has proved the urgency in the
development of the application of chemical
fibers. To solve current and future problems
that may occur and break the boundary
between highly segmented disciplines

and the industry, the rise of interdiscipline
has become the most popular means in

the academic world. Clothing design, as a
branch of the application of art, has textile
technology and upstream and downstream
industry on one hand and cultural contents
and commercial capital on the other, being
placed in a special and important position. It
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Thermal garment: a) garment details; b)
prototype; c) thermal garment with a heating
function on the neck for heating to below 43

°C (as detected by an infrared camera) to
treat neck aches
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is of vital importance that designers liberate
their thinking and truly express themselves
in the exploration of technology and combine
new technology with new industry.

In the horizontal direction, diversified
nutrients and development is also very
important. Today the application of textile
materials is no longer limited to traditional
use. More new-type materials are now applied
in the aerospace, building, medical and
protection industries. To realize sustainable
development in the long run and create
more possibilities, the enterprises need to
pay more attention to the breakthroughs in
advanced technology in different fields in
the whole world and the technical obstacles
in the industry. The interaction of different
disciplines and industries may create a
development soil with rich nutrients and a
healthier and more diversified end market.

Last but not least, both the close integration
of the upstream and downstream of

the industrial chain and the diversified
development of different fields need the
support and execution of excellent talents
with relatively high comprehensive qualities.
Therefore, how Chinese fiber enterprises
gather wisdom, call in excellent talents
from different fields and make use of

their specialties while cultivating the
comprehensive flexible application ability of
the staff in the industry will be a new research
subject.

In the exploration, based on the diversified
soil, we seek the sparkles from the interaction
of different disciplines and industries, rely

on the support of information technology
talents, and express the relationship between
man and nature and society in different ways
through art and science. The minor step in
basic fibers will bring more possibilities to the
whole end market and create more diversities
that consumers can directly experience.
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Versatile clothing: suits to wear at work and after work

FIBER INNOVATION LEADS
FASHION REVOLUTION

In the Chinese phrase “clothing, food, shelter and transportation” (basic necessities of life],
“clothing” is the first word, which emphasizes the close relationship between clothing and
everyday life. The demands for clothing range from basic covering and keeping warm to higher
social demands. Fashion designers design not only a product with basic functions but also a
lifestyle and an attitude towards life.

Fiber materials are the basis of innovative fashion design. In recent years, the vigorous
development of functional fibers has made the fashion industry more diversified and urged
more and more designers to try new and futuristic design ideas.

1. The upgrading of functions of fiber

Fashion designers need to discover and guide
demands. The nature of fashion design is to
meet consumer demands. Some demands
are raised by consumers and some are
unconscious. A good clothing designer needs
to respect consumers and make the clothing
comfortable, durable and easy to care and
make sure it is people-oriented.

The functional modification of traditional
fibers and the emergency of new fibers have
made clothing “easier to wear”. Improved
fiber has made the formal wear at work
casual wear after work, without worrying

the problems that may occur to traditional
formal wear fabrics such as deformation and
crease. The surf clothing brand Quiksilver
has manufactured the first surf suits, a
combination of suits and diving suits. The
suits are both suitable for dinner parties and
surfing at sea.

—#k£% —— Quiksilver UEZTEFE

Versatile clothing: Quiksilver’s first surf suits
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The "natto bacteria-powered shirt” developed by MIT that can help skin cool and keep warm
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2. Functional fibers make clothing smart

The advance in technology has made clothing
“smarter”. Smart clothing is the product with
the most potential among wearable products.
Functional fiber clothing can change,
temperature and even shape according to
environmental changes. Some clothing, after
woven with conductive fiber, can be connected
to electronic components to monitor vital
signs; some clothing can also charge cell
phones and other small electrical devices;
some clothing can even treat diseases such
as cervical spondylosis. In future clothing may
be even “printable”. It can be directly printed
out based on the design in the computer
through a special printer connected to
computer. The development of smart clothing
will overthrow the traditional lifestyle.

“3D FTED {ER: 28 23 /E “RBK £%
(LB RTE )

“3D printed” work: the gold award winner of
the 23th "Hempel Award”

(from Liang Xiudong of the Beijing Institute of
Clothing Technology)
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Works made of regenerated materials from
renowned designer Sun Xuefei, released
during China International Fashion Week in

Beijing
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3. Energy conservation and
environmental protection
starts in fiber

The awakening of environmental protection
awareness has urged more and more
designers to pay attention to environmental
protection and recycling and regeneration.
Some designers have brought up the design
idea of “zero waste” to improve the utilization
ratio of fabrics to nearly one hundred through
some design measures; some designers have
proposed extending the life cycle of clothing
and making it more durable so as to reduce
waste. Neither “zero waste” realized through
pattern design nor the extension of the life
cycles of clothing is completely “zero waste”.

In the rapid development of the fiber
materials filed in recent years, a lot of
quality, environmentally-friendly fibers have
emerged, which have truly realized “zero
waste” in the source materials of clothing.
“Environmentally-friendly design” and
“environmentally-friendly fibers” will become
the key points of enterprises and designers
with a sense of social responsibility.
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4. Industrial chain customization is the
trend

The fashion design trend is “diversity and
small batch”. Both traditional clothing
companies and emerging brands have to face
the “personalized” demands of consumers.
Sharing creative ideas with consumers will
the direction in future fashion design and

the “whole industrial chain customization”
from fiber, yarn, fabric to fashion products
represents the general trend.

For example, the sportswear brand Nike
now provides custom-made design for

most of its shoes. Customers can choose
different splicing colors and materials and
can even add signatures on their shoes.
Many renowned international brands such as
Burberry and Puma once invited consumers
to participate in the design of their unique
personalized products.

Fiber is the basis of clothing. Through the
improvement of the properties of fibers and
the research and development of new fibers,
fashion design will provide humans with not
only safety and comfort but more importantly
attitudes toward modern life. Through the
fashion interpretation of fibers, designers
infuse their thoughts and feelings about life to
their design and change life through clothing.

—— Shao Xinyan, Beijing Institute of Clothing Technology

CHINA
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TREND OF DENIM

Denim fabric, with a history of nearly 200 years, still occupies a place in the fashion arena in this
season. The fresh and stylish feature and the ability to mix & match other fabrics make denim
the darling of fashion. Denim, a common kind of fabric, evolves from worker’s labor clothes to
the sign of youth and rebel and to dresses for senior occasions. In 2016, in what aspects will
denim be innovated, and what new trends will there be?

1. Functional denim

Popularity of athleisure (sports apparel]

has swept from European countries and

the US to the whole world, and leggings

and sneakers have become daily street
clothing. Undoubtedly, this poses threat to
the dominance of denim clothing in casual
wear. Nike CEO Mark Parker even declared
that “leggings are new denim wear”. But

the crises faced by denim were cleverly
resolved in the continuous development of
new products. Manufacturers put the center
of R&D on the comfort which attracted
increasing attention from consumers, and
integrated functional fibers into traditional
denim fabric for UV protection, waterproof
and moisture absorption functions to be
played, thus there emerged super-elastic
denim, knitwear denim, and sweat-absorption
denim leggings, so as to cater to the trend of
Athleisure.

In addition to super-elasticity, high-strength
fibers are also applied into denim, such as
Dyneem, so as to increase wear-resistance of
denim wear for extreme sports. Meanwhile,
denim fabric is getting lighter and lighter to
meet the demands of consumers for sports.
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In the meantime, the blending of denim

with different fabrics shows more and more
different effects. And blending with satin
creates smooth and fine fabrics, such as
raised carpet-like heavy fabrics, fine primary-
spun threads and high-gloss taffeta denim.

And the blended fabrics of denim with tencel,
modal, linen, rayon and others are mainly
used for high-end garment and tailor made
wears. And tatting with dobby and jacquard
weave form new designs, which, after water
washing, can achieve a variety of effects

and changes making tannins diversified and
interesting.

The fabric supplier Cone also released a
series of wool tannin or classic Chanel-style
pile-loop fancy yarn, mixing acrylic and cotton
together to create furry effect.

By survey, denim fibers-high-wire

memory (composite of PTT and PET],
high-performance polyurethane fiber and
hydrophilic easy-dyeing cotton-like polyester
fiber obtained the highest rating in the field of
denim.

FIBERS FASHION TRENDS REPORT
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2. Denim with sustainable development

Eco-friendly feature is still the focus of

public attention through the evolution from
ecological water washing to cotton alternative
and fair trade. Modern and environmental-
friendly dyeing method and laser and ozone
technology applications are becoming more
and more common.

In the 2016-2017 autumn and winter Spanish
First Visual (Premiére Vision] denim fabric
exhibition, denim manufacturer Orta Anadolu
and Garmon Chemicals Company jointly
held a seminar to discuss and identify that
the new environmental-friendly technology
of GreenScreen® contained no harmful
chemicals. This is a technology certified by
Greenpeace Organization.

Vegan Denim was another new technology
directed to sustainable development by
Turkey's Orta Company. They carried out
an industrial scale of production of denim
fabric combining vegetables and natural
dyes. Jeanologia, a technology company,
also demonstrated its latest research and
development result of laser technology: Blue
Technology, which can create conventional
water-washing effect but does not consume
water or too much time. Besides, by Calik's
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oxygen technology, 100% cotton can be dyed
with special dyes that can shorten dyeing

time and reduce chemical, water and energy
consumption. Royo's Amib-Wash technology
is also worth learning for the industry peers.

Liya Blue ™, is produced by Yibin Siliya Co.
with Yasai'er as raw material, a high strength
and low elongation cellulose fiber, using
dedicated environmental-friendly dyes and
regenerated cellulose yarn for preparation

of denim. Liya Blue ™ boasts of ultra-high
color fastness and comfortable skin-friendly
feel, and helps reduce water and energy
consumption. Suitable to a variety of spinning
ways, it Is a quality choice for children’s
clothing and business denim wear.

FIBERS FASHION TRENDS REPORT
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3. Trend of denim clothes

In terms of clothing, hand-spun and hand-
made, original flash, retro horn legs, denim
printing and embroidery stitching become
this season's keywords.

For consumers with increasing attention
to personalization, decorative details and
personalization process are realized by
frequent use of patchwork, cutting and
re-coloring and other decorative means.
Piled patches of manual repair make the
outdated straight and tapered jeans full of
new life; different jeans are made into one
with patchwork, or the existing patchwork is
removed through innovative techniques to
create interesting changes of tones.

The most noteworthy in the season is
that cutting for raw edges to be exposed
for jeans, cropped culottes and shorts
becomes one of the details for snappy
dressers to highlight the distinctive
personalities. With the exposed raw
edges, the wear looks more casual and
also attracts more eyes.
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Laser printing on denim is another
creation of Chanel 16 in spring and
summer show arena. This brings the
beauty of the old denim to an extreme
and memorable extent. Versus Versace
has the similar case, whose prints in
sharp contrast look more dynamic.

As restoring to the ancients continues,
retro denim with fun becomes one of the
most commercial trends currently. The
focus is the skateboard denim feelings

in 1990s. With wide leg jeans sweeping,
at the same time, strap denim and retro
denim long skirt are indispensable single
product for snappy dressers.

FIBERS FASHION TRENDS REPORT
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Alexander Mcqueen

Denim has always been giving the casual and
street impression, while exquisite embroidery

denim adds more feminine and sexy

elements, so it satisfies to a larger extent the
consumer demands: to be fit, good-looking
and suitable to attending the occasions.

In colors, the basic color of denim indigo-blue

continues to be the dominant color in this

season.

Chloé, Marc Jacobs

—— Xixi, Beijing Lowa Capital
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According to the above, the denim trend
will continue, and manufacturers should
continue to develop new technologies
and improve them to meet the needs of
consumers, and to cater to the overall
need of green tannin.
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Three dimensions: innovation of materials
should be started in three different
dimensions. The first dimension is
functionality. Such functions of hygroscopic
and sweat releasing, waterproof and
breathability, and antibacterial deodorization
can help add comfort of fabrics; followed by
customer experience: functions are not only
to be met in standards, but eventually need to
be recognized and identified by consumers,
and they will be willing to pay for functions;
the final is environmental safety: as people’s
living standards increase, more and more
attention are given to textile safety, and the
attention in recent years on PFOA, PFOS and
other chemicals is a good example.

Four improvements: there will be different
types and projects of sports following

the refinement of division, changes in
consumption habits and emerging demands
in professional functions. For instance:
basketball equipment needs powerful suction
and releasing function, tennis equipment
requires strong sunscreen function. The

material functions are required to be more
specialized, market more refined, functions
unique and quality of life healthier.

Five key words: visual, upgrade &
assessment, experience, intelligence, and
environmental protection. Many brands

and institutions invested a lot of manpower
and material resources into smart dress,
the future trend, and held fully optimistic
prospects. More understandings come out
with environmental protection, rather than
energy-saving and exhaustion-reducing
aspects like PET bottle recycling spinning,
low liquor ratio dyeing. The ultimate solution
for fiber should be to find the ability of
degradation as natural fiber, and especially,
degraded modification of polyester fiber that
is used most is a direction of our attention.

Allin all, the functions of materials are to
serve sports demands, create better wearing
experience, and promote the improvement of
athletic performance.

—— Wu Anfu, Li Ning (China) Sports Goods Co., Ltd.
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THE ACTUAL NEEDS AND
APPLICATION TRENDS OF
FUNCTIONAL MATERIALS OF
OUTDOOR CLOTHING

In recent years, with increasing demands on safety and healthy living, the outdoor clothing
industry is flourishing. Whether it is travel or professional outdoor segmentation, outdoor
clothing gains more and more attention and favor from modern people. Unlike the ordinary
clothing and sportswear, the biggest feature of outdoor clothing is its functionality of materials
and functionality of wear. Around the following aspects, an analysis of the actual needs and

application trends of outdoor functional clothing materials is made.

1. Material differentiation and
functional classification

Outdoor clothing originated from the military
and protective clothing. The material
differentiation and functional classification
are shown in the following three categories:

(1) Durability: use of materials for outdoor
clothing is to stand the test of environment
and time, whose basic physical properties
are stronger than those of ordinary clothing,
such as light-resistant color fastness,
perspiration-resistant, anti-yellowing, and
the stretching, wear-resistance and tear-
resistance requirements of materials.

(2) Protective: protective property is directly
related to security and protection in the

use, so the outdoor functional materials

are required to be with a certain degree of
protection, such as waterproof and moisture
permeability, windproof, sunscreen, anti-oil
and the like.
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(3) Comfort: combining outdoor environment
and intensity of sports, more emphasis on
comfort is drawn on outdoor materials than
ordinary sports materials, such as moisture
absorption and quick dry, anti-bacterial,
lightweight, cotton-like feelings, elasticity
recovery, hollow warmth, heat preservation
and regeneration, anti-mosquito, etc.

FIBERS FASHION TRENDS REPORT
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2. Simple products with perfect
functions

Good outdoor clothing should avoid
redundancy in appearance and enhance
details of the process, such as matching
degree of waterproof tape, surface waterproof
technology and film matching degree, fine-
ness and fastness of cutting, punching and
adhesive technology, and application of
elastic materials and elastic fibers, etc.

3. Waterproof and moisture
permeability: the eternal theme of
outdoor materials

Waterproof: in the future, as to surface
waterproof property, water-repellent nylon or
polyester fiber and CFC-free waterproofing
additives is the focus of development.
Whether it is fiber or additive, it is required
that waterproof durability is maintained after
dyeing, finishing and washing of several
times.

Moisture permeability: in the woven materials
and knitted T-shirt materials of the jacket,
soft shell, skin clothing and the like, the
degree of comfort is directly shown. Fiber
properties and fabric structure have the
potential of development in the future.

4. Material functions should be actually
experienced, excess indicators are
useless

Functional textile materials are dazzling.
Seen from the performance of testing,

some functions cannot be presented or the
test results are not the same with actual
experience. For example, some materials are
measured with a waterproof pressure as high
as 10000-20000 mm H20, but the hydrophilic
feature of film or coating causes actual
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wetting of more than 30 min, so humidity
inside the fabric begins to increase, and that
is why long-time wearing brings wet feelings.
In another example, for some light absorbing
or infrared heating materials, there is some
data for support in testing, but in dark days,
the actual wearer has not the particular
feelings. Functional promotion concepts
always outweigh the actual effect.

5. Environmental-friendly materials

As to the materials of fibers, additives and
environmental protection in production, such
as dyeing of master batch, anti-mosquito,
CFC-free additives and etc., the key lies in real
solution of issues related to environmental
protection and safety uses. From the point of
view of consumers, more attention should be
paid to safety of material and performance-
cost ratio; as to the textile industry chain,
problems related to environmental protection
in production processes should be actively
solved, and the brand maker should actively
cooperate manufactures to choose textiles
involving environmental-friendly technology
in the production processes.

6. Application trend of fibers

For everyday wear, outdoor products should
take both into account of feel and appearance.
As to the fiber trend, either woven or knitted,
cotton-Llike, elastic and environmental-
friendly fibers will be popular. For example:
1) fabrics woven by super cotton-like fiber
and shrinkage yarn have furry appearance
and superior performance; 2] fabrics of two-
component fibers have good performance

in colors and resilience; 3] green fibers are
welcomed by consumers for health and
security.

—— Cai Zhiyi, Toread Holdings Co., Ltd.
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Dating back to 2012, “Trends of Fiber China” took the first step towards industry
restructuring and updating, and thus establishing the brand glory with joint efforts.
In the past 5 years, adhering to the initial determination, based on mighty chemical
fiber industry in China, “Trends of Fiber China” has been driven by innovation, led
by fashion and developed by green concepts, bringing along the textile industry

to improve quality, to expand range and to establish brand, motivating new
consumption needs by innovation, and promoting the comprehensive competitive
capacity of the industry chain.

The strategic study of “Trends of Fiber China” not only creates a new road for the
trend study from material end, but also complies with the nation’s reform thinking
of “supply side”, becoming the significant content of leading industry brand-building
and new product development in the “Three Brand” strategy in this new stage.
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By 5-year discovery and innovation,
“Trends of Fiber China” gradually forms
a promoting system of fiber brand
building with Chinese characteristics by
completing the tasks as listed below:

(1) Establishment of the fiber trend concept
and characteristic study method;

(2) Research of the influence factors of
macro-environment on fiber trend;

(3) Perfection of the evaluation system of fiber
trend in China;

(4) Establishment of the publication and
operation system of fiber trend;

(5) Enrichment of the promotion pattern of
fiber trend.
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“Fiber Trend China” is committed to
recommending the best chemical fiber in
China to the downstream of the industry
chain, and to more extensively promote
harmonious lifestyle and green sustainable
consumption concept as well as to propel the
industry chain with innovation, technological
progress, brand-building and social
responsibility.
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1. REVIEW ON THE THEME AND
CONTENT RELEASED

1. Fiber Trends in China 2012 /2013

Under the theme of “Ecology, Fashion, Function, Environmental-friendliness, Technology”, ten
fiber products were released: profiled fine denier wicking polyester fiber, composite polyester
fiber with differential shrinkage, PTT/PBT polyester fiber, flame-retardant viscose, full dull
super-fine denier polyamide 6 fiber, liquid-colored polyester fiber, recycled polyester fiber, PPS
fiber, bamboo pulp fiber and chitosan fiber.

2. Fiber Trends in China 2013/ 2014

Responding to the essence of “promoting green, cyclic and low-carbon development” and
“constructing beautiful China” put forward by the 18th five-yearly Congress, “green, cycle, and
low carbon” as the theme, the ten main fibers were released: recycled fiber, bio-based fiber,
dye-free fiber, easily-dyed and deep-dyed fiber, cool fiber, thermal fiber, comfortable fiber, anti-
transparency fiber, lightweight fiber and safety-protecting fiber.

3. Fiber Trends in China 2014 / 2015

“Harmony and Quality” as the theme, the four chapters of “Shield of Fiber - Health Protection”,
“Rhyme of Fiber - Exquisite Life”, “Source of Fiber - Green and Low Carbon” and “Charm of
Fiber - Bright Colors” were brought out and the ten main fibers were released: PM2.5 industrial
protection fiber, flame-retardant fiber, cotton-like fiber, wool-like fiber, thermal fiber, cool
fiber, bio-based fiber, recycled fiber, dye-free fiber and easily-dyed fiber.
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4. Fiber Trends in China 2015/ 2016

“Innovation and Fusion” as the theme, the four chapters of “Fiber - Technological Imagination”,
“Fiber - Comfortable Life", “Fiber - Amazing Ecology” and “Fiber - Safety Protection” were
brought out and the ten main fibers were released: smart fiber, ecological anti-bacterial fiber,
functional thermal fiber, functional cool fiber, cotton-like fiber, elastic fiber, lightweight and soft
fiber, dye-free/easily-dyed fiber, bio-based fiber and engineering fiber.

5. Fiber Trends in China 2016 / 2017

“Overturning and Reshaping” as the theme, the four chapters of “Fiber - Protection”, “Fiber -
Green”, “Fiber - Intelligence” and “Fiber - Grace” and ten main fibers were released: care fiber,
skin-friendly fiber, recycled fiber, dye-free fiber, bio-based fiber, safety protection fiber, high-
temperature screened fiber, strengthened engineering fiber, colorful fiber and comfortable
fiber.

Led by the strategic study and release of the “Fiber Trends China”, chemical fiber enterprises
enlarge the differentiation, intensify the development efforts of high value-added products,
and increase the input for research and development, the average input for it from 2.5% in
2011 increased to 3.8% in 2015. On the release platform of “Fiber Trends in China”, more than
300 enterprises participated in the report, with a coverage of over 500 fiber products. After
strict evaluation and screening, 21 main fibers have been released and 180 products from 120
chemical fiber enterprises have been on promotion and exhibition during the past five years.
18 chemical standard construction programs have been supported, 31 fiber brands have been
registered and 16 testing centers have been built.
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2. ACTIVITIES

In 2012,

“Press Conference of Fiber Trends in China
2012/2013" was held in Beijing;

“Report on Fiber Trends in China 2012/2013"

was issued.

FEAERTEBRS 2016/2017 CHINA

In 2013,

“Press Conference of Fiber Trends in China
2013/2014" was held in Beijing;

The award ceremony of “Shenghong

Cup - China Fiber Creative Space Design
Competition” was held on the press
conference, with 106 fiber artistic works from
15 colleges nationwide;

On the China International Exhibition

on Yarn (SS), such themes as"Release

Area of Fiber Trends”, “Shenghong Cup
China Fiber Creative Group Exhibition”,
“Experience Area of Chemical Fiber Recycled
Economy”, “Cotton-like Fiber” and “Fashion
Polyamide“were on show.

“Report on China Fiber Trends 2013/2014"
was issued;

“Works Collection of Shenghong Cup - China
Fiber Creative Space” was published.

The research report with the theme of china
fiber trends 2013/2014 was issued.
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In 2014,

“Press Conference of Fiber Trends in China
2014/2015" was held in Shanghai;

In cooperation with the “China Fashion Design
Golden Award“designers Xuekai Wu and
Xuewei Wu, “Shenghong - China Fiber (Yimian)
Creative Fashion Collection” was played with
a wonderful fashion show;

On the China International Exhibition on Yarn
(SS), “China Fiber Pavilion” was elaborately
designed, with the exhibition areas for

the themes of “Release of Fiber Trends”,
“Yimian", “Application Exhibition of High-
performance Fiber”, “Bio-based Fiber”,
“Recycled Brand” and “Satellite Area of
Viscose Filament Yarn”.

“Report on China Fiber Trends 2014/2015"
was issued;

“Works Collection of Shenghong Cup - China
Fiber (Yimian) Creative Space 2014" was
published.

The research report with the theme of china
fiber trends 2014/2015 was issued.

As “China Fiber Trends” gradually progresses
into maturity, the colorful activities are

played and showed in combination with more
fashionable and technological means. In the
meantime, paring and training activities of
professional fields are carried out in daily life.

Looking forward to the future, in the
promotion of supply side reform, “China Fiber
Trends” opens a new page by the upgrading
and surmounting of quality, and provide the
fiber brands in China with a huge stage for
fast growth and brilliant glory.
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In 2015,

Shenghong named the “Press Conference of
Fiber Trends in China”;

“Shenghong - Press Conference of Fiber
Trends in China 2015/2016" was held in
Shanghai;

In cooperation with the designer Xuekai
Wu and theHongKongPolytechnicUniversit
y, “China Color 2015 - China Fiber Creative
Fashion Collection” was brought out;

The voting of “Best Partner of the Year”
selected 30 cooperative partners of the
year from the downstream enterprises and
awarded for the top 10 of them;

On the China International Exhibition on Yarns
(SS), “China Fiber Pavilion” was with the
exhibition areas for the themes of "Release of
Fiber Trends”, “Bio-based Fiber”, “Recycled
Brand”, “Yimian” and “special functional
fiber”.

The permanent exhibition pavilion of the
“China Fiber Pavilion” was settled in Shengze,
with permanent exhibition throughout the
year;

The exhibition pattern of “China Fiber Trends”
International Home Textiles Exhibition and
the China International Exhibition on Yarns
[AW) in October was started.

“Report on China Fiber Trends 2015/2016
was issued;

“Works Collection of China Color 2015- China
Fiber Creative Space” was issued;

The official WeChat platform for “China Fiber
Trends” was opened.

The research report for both SS and AW with
the theme of china fiber trends 2015/2016
was issued.
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