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created a greater challenge for the environment.

Table3 Impact of theVSF Industry on the Environment

TimeYear 2005 2010 2015
C energy kece't 1682 1300 1000
Water i m/t 1185 95 65
Carbon disulfide kgit 102 35 14
Hydrogen sulfide kgit 44 15 5
Total sulfur recovery rate % 27 75 85

*1 kgee=0.03412 GJ
(IIT) Ongoing VSF industry’s sustainability

In recent years, theVSF industry has laid firm foundationsto ensurethe
industry’s ility duri ds of rapid

Firstly, the promotion of and the of the industry in

a helped of energy and raw materials, and ensured that
product quality and production costs were kept within control.It also had a positive impact on the
enterprises” effortsto treat and discharge chemicals and industrial wastes, and reducethe industry’s
impacton the environment At the same time, the concentration of the enterprises in a single
location made it easier for the governmentto have oversight of the processes and propose targeted
management requirements.

Sccondly, such as the and industry have v
drive the imp the cnterpriscs” standards over the yearsthroughseting
policies and standards,promoting innovative v and pushing for the reduction in emission.

This has helped to improveproduction equipment and processes, and reduced the industry’s impact
on the environment

Thirdly, the leading enterprises in the industry haveestablished a common position on
pment and i for i Development of
Viscose (CV) in March 2018. Its members include 11 2industrial

now. CVaccounts for over 50% of the global production capacity ofVSF andis leadingthe green
and sustainable development of the industry.

1. Overall Requirements

(I) Overall Goals

Over a three year period,CV members will promote the green development of the
viscoscindustry, establish a public exchange platform ongreen development to fostermutual
support and supervision. CV will collate and publishupdates on the status of the indusiry’s efforts

in energy conservationand protection provide targeted green
development goals and action itemsfor the industry and i

protection efforts so thatthey can standards in inability and lead the global
viscose industryin i impactof vi including the cycle, on the
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environment.

To meet the thre key cnvironmental indicators of the industry by cnd 2020.namely
cnergy by 10%, reduce fresh water consumption by 31% and
increase total sulphur recovery by 7%, we have put forward a plan as shown in Appendix |

(IV) Basic Principles

1. Green development for all aspects of the industry:When drawing upthe green

goals and i roadmap, CV will consider the impactof all

phases of the full product life cycle on the environment, and ensure that the requirements for all
phases from materials procurement and productionmanagement to product testing are met.

2 Phased i ithi i Il targets and tasks of the Three-Year
Plan have a completion timeline. CV will assess the progress and outcomeof itsmembers®
effortsatregulartime intervalsand publicize progress updates regularly.

3 E and vy of industryi ion:Goals,

and put forthby CV will be made public, and all
suggestions and opinions from stakeholders will be taken into consideration.CV members will
adopt standards/guidelines that can effect the greatest impact to improve their performance and

subject themselves to third-party cvaluation.CV members® green and sustainable development
i be made public

4. Conti ) ing green i ion itemsin the Three-Year Plan
will beimplemented in accordance with the current green development standardsof the industry.as
well as international and domestic standards, guidelincs and systems. The Three-Year Plan will
also analyze and collate information on the equipment currently used in the industry and the level
of technical resorves available. As work on the Three-Year Plan progress and the standards of the

industry’s technical cquipment improve, CV will consider the feedback from government
departments. stakeholders inrclated industrics, retailers, consumers, NGOs and other relevant
stakeholders, and the reviewthe Three-Year Plan targetsifrequircd.

(V) Details of Plan

CV will focus on the following three areas in its efforts to promote green development of the
VSF industry

1. of Materials Pr

Green and sustainable development of theVSF industry cannot be achievedwithout
theavailabilityof green and sustainable materials. CV will urgeits members to improveprocurement

standards andgradually move methods that take environment

impact into consideration when procuring pulp. CV will encourage members to attempt using
multiple pulp sources such asbamboo, flax and fast-growing trees. For the key material required
by the industry, dissolving pulp, CV will establish a comprehensivesupplier list andencourage CV
members to gradually increase the use of dissolving pulp obtained from sustainable plantations,
eventuallyachieving the goal ofobtaining all dissolving pulp from suchplantations.

CV will usetwo international forest management systems, FSC and PEFC.as a guide
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tomotivateCVmembers toobtainCOC certification, take proactive management measures
andreducethe use of wood products from forests with high conservation values (HCV) orhigh
carbon stock (HCS), therebyensuringthe sustainability of dissolving pulp materials.

2. Management of Production Process

The production process is key to the implementation of green and sustainable development.
To promote green and sustainable development effortsduring the production process, CV will
assesssix areas, namely chemical management, energy and resource efficiency, pollution
prevention and control, professional health and safety, human and labor rights and quality
management. In doing so. CV aims to promote the sustainabilityof the production plants
andgradually achieve closed loopof the plants in order to reduce the impacton the environment to
the greatest extent possible.

In line withindustryrequirements ongreen and sustainable development and stakeholders™
suggestions, CV members will implement international and domestic standards and management
systems, including the Viscose Fiber Industry Standards and Requirements (2017). Evaluation
System forClean Production inRegenerated Cellulosic Fiber Manufacturing (Viscose Process),
ZDHC waste water guide OEKO-TEX STeP, Higg Index FEM3.0, SA8000 and BSCI. CV will
encourage its members to meet the requirements of these production and management
certifications and obtain the relevant certificates as these will helpimprove their levels of
sustainabilityin acomprehensive way.

3. Management of Product Safety

CV will encourage members to conduct assessments and teststo check forhazardous materials
inproducts to ensure that during consumption, the products will not pollute the environment
orharm the consumers.

CV will take reference fromthe national GB/T 14463-2008 Viscose Staple Fiberstandard and
adopt the requirements of the OEKO-TEX Standard 100. CV will get qualified assessorsto
conduct random inspectionon CV membersand publish theinspection results periodicallyto ensure
that the products produced by CVmembers are safe.

III. Main Tasks

(I) Developa reliableinformation sharingplatform for the industry

1. CV will regularly visitand survey members to collect data on energy consumption, water
consumption andhow the plants are dealing with waste gases, waste water and solid waste. CV
willtake oneyear to improve the information communication mechanism withinthe association and
establish information exchange channels and a data aggregationplatform.

2. With regard to key issues faced bythe industry, CV willwork with credible international
and domestic third-party organizationsto jointly track industry data, and establishstable

communication channels and information notification mechanismswithinand outside the industry.

3.CV will lobby major manufacturersaround the world to join the associationor form strategic
cooperationpartnerships with the association. We will gradually establish the communication
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mechanism withinthe industry and take steps to bring CV onto the international platform so that
we can work with global industry players and stakeholders to promote the green and sustainable
development of the industry.

4.Ccv ish annual sustai pment reports. Important data such as cnergy

consumption, water consumption and how plants are dealing with waste water, waste gases and
solid wastewill be included in the report, CV will also provide an update on the progress of the
green and sustainable development cfforts of CVmembers, sct the followingycar stargets and
address key issues which stakcholders arcinterested in

Column:A survey ofthe current state of the industry

Production lines
Product Proportion of product
ro ucvmn Quantity Proportion of quantity roportion of Pm fuction
capacity capacity
10-20 the d
ousan 2 34% 12%
ton
20-40 thousand
w 18 30.5% 19.7%
ton
40-60 the d
o7 thousan 21 35.6% 33.1%
ton.
60-80 thousand
- 10 16.9% 213%
ton
Over 80
o 8 13.6% 24.7%
thousand ton
Total 59 100.0% 100.0%
Note:

The survey covered 14 plants from 12 VSF production enterprises with a total production capacity of
2.913 million tons.

Encrgy consumption

St 71,8 SEEHIL
Nithmeticmean

0%

0.0%

200%
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Waste water discharge

51,6 HETHM

Aithmetic mean

0 5060 260

Methods of discharging waste water

Connected to
__sewage network

3%

Direct discharge ___|

(11) Build anIndustryInformation Sharing Platform on Green and Sustainable Development

1. Initiate efforts progress tsbythe industry

Organize “brand open house”, “media open house™ and other cventsforthe government,

media, retailers and relevant partics to have a decper understanding of the industry’s green and
sustainable development efforts.Provide regular and timelyupdates onthe green and
development efforts by CVmembers so as that stakeholders can be up to date on the developments
and progress in the indusry.

2. Participate in government-related projects

Strengthen ~ communication between CV  and the relevantcentral and  local

and actively participate in the ion and ion of national

and local policies. Encourage CV members to participate proactively in national and local-led
efforts to evaluate “green” products and plants so as to showcase the level of the industry’s
technical reserves and demonstrate the progress of our green and sustainable development efforts.

3. Synchroni i for i pment of the industry

CVis collating the “standards”setby the . third-party izations.retailers and
relevant stakeholders to form a “standard system™to facilitate the implementation of green and
sustainable development actions by its members. CV will also strengthen its cooperation with
third-party izati i in the and revision of "standards" in order
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toimprove the applicability of these standards to the indusiry.

4. Develop abusiness mode for an eco-friendlytestile industry

By cnsuri and among all stakeholders in the industry, CV will
be able to unite the in i the green and pment concept,
CV willbe able to ize customers’ ith the requi of the

industry’s green and sustainable development plan and gradually develop a complete business
mode for the green andsustainableproduction of VSF products.

(IIT) Developa platform to industry’ssustai pment plan

1. Work out the details ofthe industry’sgreen development system and draw up a
roadmap for the sustainable development of the industry.By collating allrequirements
applicable to the VSF industry formulated by international and domestic governments, scientific
research institutes, environmental protection agencies and NGOs, CV have drawn upthe
CVroadmap which covers the requirements for various aspects of the production, including raw
materials, production and final products(Appendix 2).as well as the action plan and cvaluation

process. During the implementation of the roadmap. CV willscek feedback and suggestions from

CV members and third-party agencics. andadjust the goals in
with developments

2. Develop a traceability
cco-friendly industry through its products.CV will sicadily build an upstream-downstream

stemfor the industry and promote the move towards a more

supply chain management system through the production and promotion of CV-certified
products.CV will formulate its own set of management rules by end 2018 and conduct pilot
programs to test the system at various levels of the industry.Between 2019 and 2020, CV will roll
out its management system and begin the development of a traceability system. By end 2020, CV

will begin work on a chain-of-custody ion system for cco-friendly viscose products. from

fiber to garment,
(IV) Developa platform to promote advanced technology

Colleges. universitics, scientific rescarch institutes. cquipment manufacturers, technology

service providers and other related ideas and projects on
cnergy conservationand emission reduction. CV will organize regular technology exchange

seminars and invite industryplayers, design institutes. equipment manufacturers, cnglnccrmg

companics and other related i share in new

equipment.

CV willestablish the*“Technical Committee of Industrial Sustainable Development” The
and update the ded Categorics of Technical Equipment for

the Green Development of the Industry” list (Appendix 3), and lead the industry in improvingits
equipment for environment protection and optimize operational processes
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Appendix 1 Key Technological Indicator Requirementsfor thePlant
No. Indicator Lol | Lottt Description
T ane
Comprelensive cnen
1 ompeheneo s | sonn; <950 equipped the plant level of the.
consumption (kge/t) N
company
Frosh water dind
) Feshwatr s | = or s
sewage dischargadby the CV member
: TTT—— s
Toalrecovery ratcof reted.
s ° o | =ww y
sulfur
reutlization.
T Sandard
Meat disclarge | Members indiffeent regions necd (0 meetdifferent waste water COD requirments, and ensuring that
4| Wastewatercon
requiements | they o
2 Shidge Bomulets SEment’ | shutas oan e hak ik s oot i the Gaviromagn
Note
. CV il tak three years to nsure that plants affiliated tothe CVimembers meet the key indieatorslsted above For detals oftheseindicators, lease refer (0
ystem of Clean Production Fiber Manufactring (Viscose Process)” which speeifies tht all CV members arc
vequied 10 ahieveLevl 1 whithe average standardof CVimembersshould be Lol |
b, *1kece=0.03412 GJ
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Appendix 2 CV Roadmap

Targetfor | Prelmimary equirements -
sment (January 2018 ~ June ,
plants | products 2019) (July 2019 ~ December 2020)
Purchase pulp cartification or PEFC™"
5 PEFC or FSC 1| s eaonor | snilcaion.nd ke vm;ﬂ;ﬂf;"f:“g oo R s
T TERC e | sk sy s fom ot il conraos
§ The plant has
3 PEFC or FSC v v nhmm:dFSC or ‘The plant has obtainedFSC"or PEFC™COCcertification
S EFCTCO 0
* | Purchase pulp from legal sources Ee— —
and with legitimate permits & b Legal and compliant Legal and compliant
Vo s ndsn, Sty || . -
e
Atainthe domestic basic.
5| imain wwmmw | Atsinth neratons or domesti advanced el
2| Mt
g Waste water G5ehrs | aste wato dischuge mectsthe bass reqirements of e ZDHC
Hl ZDHC v v i conventional parameters and the reporting requirements of MRSL
’“‘"“”‘“‘"‘S?‘ the Zf“‘ parameters. Sludge test datameetsthe ZDHC requirements.
Optionl:
Obtinthe STePenty Level
OEKOTEX STeP | e oenion” | O eSTePiermciagis] (Lol 2) or s e
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Completethe Higg Index
Higg Index v v FEM 3.0 initial
self-evaluation
SATorBSCI v v -
| §| OEKO-TEX STANDARD 100 v Obtain certification Obtain certification
& [ GRIT 14463008 vicence canie

i
Instructions: The C'V assessment arcas include domestic standards and policics, as well as international third-party certification. cvaluation systems, standards

and guidelines. Depending on when they join the CV, members will need to meet corresponding requirements:

1

2

3

by govemment departments, national committees and local

When formally applying to join the CV. domestic t meet the
‘govemments, including the People's Republic of China Environmental Protection Lavw and the Viscose Fiber Indusiry Standards and Requirements.Interational

viscose enterprises must meet the requirements set by the local governments, as well asstandards and requirements equivalent 10 those set in the Viscose Fiber

Industey Standards and Requirements

CVmembers have 18 months from January 2018 to Junc 2019 to completc the preliminary phase of the indusiry’sgrecn and sustainable development plan. mest
the CVroadmap.

CVmembers hae 18 months from July 2019 to December 2020 to complete the advanced phase of the industry sgreen and sustainable dexelopment plan, meet
andmeet all the CVroadmap.

the higher standards of various action items and ths
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Appendix 3 List of Recommended Technology and Equipment for the Industry’sGreen Development Plan

No. | Technology Impact Description
During spinning process of VSF. sulphuri acid and sulphate solutionare usedfor thecoagulation bath
Water needs o be removed from bath to ensure that of
MO s ek Eoerny Kept stable s that the coagulation bath can be reused.
! Cxgpocaion,  [\bomsenndaatienisl tion, lashstcam i repeatedly uilized of stcamused
ISRogE Teoorey for heatng purposes and water for cooling purposes. This reducestheconsumption of stcam cnergy
| Flash cvaporation of 14 - 16 stages with obvious cnergy saving cffect isrccommended.
Heateascade Electriity and steam are the main eneray sources consumed in producton of VSF. These energy sources
2 wilization Energy conservation | can be replaced by reutlizing the heat in waste gases and waste water through the use of the waste heat
technology wilization technology
Reclaimed Wet spinning technology is usedin the production of VS and water i required forthe enireprocess.
3| watemousetechnolog | Water conservation the water used can be reutilized
¥ (o reduce the consumption of fesh water resoures.
Electricity and stcam are the main energy sources consumed in production of VSF. The sicam upgrade
o | S | ion | laon eshnolgy ca rduce he activ andpasive ossof stcam during ansport and ilzton
tion echnology Throughaccurate caleulation ofthe plant'soveral energy requiremens andensuring thatsteam is supplicd at
the most pressute, energy consumption can be reduced
During the production of VSF, CS; needs to be added. To reduce the impactof CS;emission on the
R CScovery | Waste gas treatment | environment, the CS; recovery technology is used during production (0 recover the waste gas.
technology v | The useof he CSx waste gas. with a

rocovery rateof befwean3(0-50%.
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ot o VSE e G —
Activated ., can be effectively
PR I [RTe—— e et
technology ci principl ly capturcCS;in waste fier the activated
. o e e S .
i ngCS:
Waste gases produced in the production of VSF are discharged into the atmosphere through detoxification
Buming or re the discharged. be effectively
catalytic acid akis o et recovered Theburning or catalytic acid production technologyis one of methods used (o effectively treat
7| o | Woteas e | (L g
e | e The s f—
Slaton o gt cd rduclon (o, T s oo b
production process, thereby ensuring that chemicals are recycled and reused.
e
e s Forvte gt cnnt bl bilgc i g et chnlgs b
o | emlos | Vot rmnt | aopc ot o bemice
low et ol i, hichem bt b it
of sulphur
ot g
it | [ T — insteam boilers where they would go
9 /o ot eulphimased through a desulfidation and denitrationprocess to remove thecontaminants.
e bt
toois
it [& rv | Nitrateis a by-prod ‘sodium sulfate during the production of VSF.
it | Bnery conerion | The e i bt oo dvic o s bcons
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eshnology o AR A T B 5
igher eneay saings
High concentration The use of and mult technology Y
u ; > nd reduc
‘Waste water treatment. - i redhace
technology chemical componentsin waste water.
Physiochemical + Waste wate produced inproducton of VSF can be fTectively rcated hrough the use of
2
cchmology
Advance sewage
" needs to Iy hould usethe advanced sewage
15| cament | Wast waierreaiment Vo siioy
teshrology " °
of shudge.T} technology can be:
Sludge incincration | Solid waste treatment o
14 N Skt used to soldify by uidized
i - bed boiler for incineration. Members with their own power plants generallyselect this method.
. Lcs sarge amoun of hudg wsed
cchnologs | Chemical resovery | to reconr Judge, which can then be reused
t of wast water, st a

Note: The recommended technology andequipment are those that help in enerey conservation. rvand treat
thetechnology and tused in o op

solid waste. CV will they can achieve

the goal of a green and sustainable dexelopment
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Three-Year Action Plan for the Green Development of theViscose Industry

Today, the society has reachedan important phaseof a transition from an“industrial
! d as the way
forward. As the report of 19th CPC National Congress put it, we must developand implement the

to one, and green is generally

conceptthat mountains and rivers arc as precious as gold and silver mines. In responseto the global
trend ingreen development, leading cnterprises in the viscose industry have cstablished the
C for D of Viscose (CV). The establishment of the CV will
also ensure that the national strategy forpreen development s implemented and lead the

i The CVhas prepared the Three-Year Action
Plan for Green Development of theViscose Industry (Three-YearPlan), Under the Three-Year Plan,
CVwill publish the stateof sustainable development inthe industry, develop new models ofgreen

development forthe industry, cstablish a systematicand cfficient cvaluation system to
measuregreen development, and reduce the impactof all aspects of theviscose industry on the
environment to the greatest extent possible.

1. Development Stateof the Viscose Industry and the Urgent NeedforGreen Development

(I) Current Stateof Development and Characteristics of the Viscose Industry

It is estimated that hundreds of billions of tons of cellulose arc produced through
photosynthesis every year, ofwhich only 6 billion tons are used. In the carly 20th century,
developed countries in Europe and the Americashad developed a process of producing viscose
fromnatural cellulose through a process of alkalization, aging and yellowing. Theunique
characteristicsof viscose gave textiles a certain style and charm, so theywere widely used in the
manufacturing of garments and household textiles,as well as forother industrial uscs

China has already become themain producerand consumerofviscose staple fiber(VSF).
According to statisticsfrom theJapan Chemical Fibers Manual 2018 the global annual output
of VSFin 2016 was almost 5 million tons. Mainland China had produced 3.2839 million tons and
accounted for 66.8 % of the global production output. (Table 1)According to the 2017 statistics
from theNational Bureau of Statistics of China, the country’s production of VSFhad continued to
grow rapidly and the production output in 2017 hit3.638 million tons.

Table 1 Production Output of VSFbyCountry(Region)
Unit: thousand tons

Time /Year 2010 2011 2012 2013 2014 2015 2016
The world 2877 3218 3860 4381 4611 4786 4917
Mainland

1531 1856 2427 2930 3097 3177 3284
China

Proportion 53.23% | 57.69% | 62.87% | 66.87% | 67.16% | 66.38% | 66.79%

Over the past decade.China has made much progress inthe development of viscose
production technology bybringing in new technology, and progressively developed 30,000-ton,
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50.000-ton and 120.000-ton production line integration technology. making it a leading player in
the world. The of new equipment haslaid a firm foundation

for the green d

the industry, with efficiency being continuously improved

and comprehensive cnergy consumption being reduced.

Technologicalprogress in the industry and market competition has brought about rapid
development of the industry. Theviscose industry is progressively being concentratedin regions
with an edge in terms of resources and market. Based on incomplete statistics, the top Sviscose
enterprises in the world control ncarly 60% of global production with the total production capacity
of a single plant exceeding 500 thousand tons

(IT) Green Development Issues and Problems Faced by the Industry

The unique characteristicsof fabric, be it natural fibers such ascotton, wool, silk and flax
orsyntheticsfibers like polyester, nylonandviscose, are ductotheir chemical structure and
productionprocess

VSFisprimarilyused in the textile industry.A study was done to compare three typesof fabrics
(cotton, polyester staple fiber andviscose staple fibers) and their impact on the environment. The
results showed thatVSFE, a man-made fiber, requiredless land.water and labour resources for
production than cotton. The production of viscose also meant that there was no need to use
pesticides and therefore, would not damage the soil and environment. Compared topolyester
fiber, VSFisrenewable anddegradable.docs not require the use of any petroleum products and does
not generate any white pollution (Table 2)Therefore, the development ofVSFhasimportant
economic and social benefits. However, the production of viscose has generated waste water,
waste gases and other environmental problem. These are the keyissuesfaced by the industryin its
current phase of development.

Table 2 Comparison of ThreeCommon Fabrics and their Impact on the Environment

Indicators |  Resources Production Process Labor Broduct
Required fe
Tand occupation -
Cotton Land, Water Use of pesticides Relatively |  Renewable
. high | Easily degradable
Tigh water
Waste gases produced
Viscose —_— Waste water produced | Relatively |  Renewable
staple fiber Relatively highwater low | Easily degradable
Relatively less wastc T Recyolable
Polyester | b lcum, Coal produced Relatively Not casily
staple fiber low >

According to statistics from theChina Chemical Fibers Association, theVSE industry, led
byChinese enterpriscs, hasbeen upgrading production cquipment and increasing investment in

technical as well as energy conservationand envi protection efforts It has
been effective in increasing the sustainability of the industry. However, due to the rapid increasein
the industry’s production capacity. technological advances could not completely mitigatethe

adverse impact of ion on the the large increase of single product

productionchains in the industry and concentration of viscose plants in specific rogions have





