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Foreword

This Ethiopian Standard has been prepared under the direction of Technical Committee for Textile-
Dyeing and finishing (TC 71) and published by the Ethiopian Standards Agency (ESA). Q

In preparing this Ethiopian Standard the draft is presented by Ethiopian Textile Industries DevelopR
Instiute (ETIDI)

Acknowledgement is made for the use of information from the above publication.
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ETHIOPIAN STANDARD ES 6736:2021

GUIDELINE OF CLEANER PRODUCTION FOR TEXTIL

INDUSTRIES
1. SCOPE
This Ethiopian standard specifies the general guideline of cleaner production for te trie
2. NORMATIVE REFERENCE
The following r eferenced documents a re i ndispensable for t he applicati document. For dated
references, o nly t he edi tion cited ap plies. F or undated r e h test edition of the r eferenced

document (including any amendments) applies.

ES 6702: Sustainable textile production

ES ISO 14000 Series: Environmental Managem yst
ES ISO 50001: Energy Management system

3. TERMS AND DEFINITION
For the purpose of this standard the followi initions shall apply

3.1.
Adsorbable organic
Adsorbable organi
onto activated c

ogens (AOXs)
d halogens (AOX) are a group of chemicals which can be adsorbed from water
OXs are compounds containing chlorine, but some also contain the similar

global)level.

3.2.

Iph ethoxylate (APEO)

Alkylphenol e thoxylate is the name of a group of surfactants that can improve the miscibility of different
substances with water (surfactant). Among all the alkylphenol ethoxylates, nonylphenol ethoxylates (NPEO)
are the most widely used in industry. NPEO are degraded in the environment into nonylphenols, which are
endocrine disruptors.

3.3

Biodegradable

Biodegradable refers to the a bility of things to g et di sintegrated (decomposed) by t he a ction of micro-
organisms such as bacteria or fungi biological (with or without oxygen) while getting assimilated into the
natural environment. There’s no ecological harm during the process. We can either speak of biodegradable
solids (also called compostable) or liquids that biodegrade into water.
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3.4.

Cleaner production

Cleaner production stands for preventive and pr oactive approach to industrial enviromental management
and aims for process and/or product integrated solutions that are both economically and env ironmentally
efficient (eco efficiency). Cleaner production is generally the four stages in the development of enviromental
strategy (following dispersion, control, and recycle).

3.5.

Cleaner production practices

Cleaner production aims at making more efficient use of natural resources (raw material, water and energy)
and reducing the generation of wastes and em issions at the source. This is generally achieved through —
combinations- of product modification, input substitution, technology modification, and go od housekeeping
and onsite recycling and reuse.

‘
3.6.
Cleaner Production Assessment (CPA)

A methodology to systematically identify and evaluate cleaner (less polluting, less toxic and less wasteful)
production opportunities and facilitate their implementation.

Energy efficiency i s determined by the highest ration of ener gy consumption to product out put. Energy
conservation, on the other hand, refers to the reduction of energy usage.

3.7.

Environmental management hierarchy "N

The env ironmental m anagement hi erarchy i s m aintained by the U nited S tate E nvironmental P rotection
Agency. The hierarchy places highest priority on s ource reduction and closed-loop recycling. After source
reduction, emphasis is placed on recycling/reuse, treatment,vand disposal in that descending order.

3.8.
Environmental Management Syste@m

A framework t hat hel ps a c ompany ac hieves its environmental goal s t hrough ¢ onsistent control of its
operations. The assumption is that this increased control will improve the environmental performance of the
company.

3.9.
Eco-Efficiency

The r elationship bet ween economic ou tput ( product, s ervice, ac tivity) and environmental i mpact ad ded
caused by production, consumption and disposal.

3.10.
Materi@ipSafety Sheet

A technical document which provides det ailed and c omprehensive i nformation on a c ontrolled p roduct
related to: health effects of exposure to the product
H d evaluation related to the product’s handling, storage or use.

Measure to protect workers at risk of exposure.
gency procedures.
0 The data sheet may be written, printed or otherwise expressed.

3.11.

Input-Output Analysis

An economic tool used to measure the impacts of an existing, proposed, or anticipated business operation,
decision, or event on the economy.
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3.12.
Pollution
Residual discharges of emissions to the air or water following application of emission control devices.

3.13.

Pollution control

Pollution control, as opposed to pollution prevention, refers to the measures taken to manage pollution after
it has been generated.

3.14.

Pollution prevention (P2) -

Pollution p revention m eans source reduction p reventing or reducing w aste where it originates, atthe
source- including practices that conserve natural resources by reducing or eliminating pollutants through
increased efficiency in the use of raw materials, energy, water, and land.

3.15. ( ‘ v
Recovery o

The extraction from a waste of some components which have a value in other uses.

3.16. “ v
Recycling

The use by one producer of a waste generated by another.

3.17. { Y g
Reuse

The repeated use of a “waste” material in a process.

3.18. r A 2
Sustainable development P N

The Brundt land Report defines as “meeting the needs of the present without compromising the ability of

future generations to meet their own needs.”

4. GENERAL P. LE FOR CLEANER PRODUCTION

4.1. Wast duction.
All types i

ould be reduced.

4. Safe and Healthy Work Environments.
e risks of workers should be minimized in order to make the workplace a cleaner, safer, and healthier

environment.
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4.5. Environmentally Sound Products.
The final product and all marketable by-products should be as environmentally appropriate as possible.

Health and environmental factors should be addressed at the earliest point of product and process design
and should be considered over the full product life-cycle, from production through use and disposa

4.6. Environmentally Sound Packaging.

Product packaging should be minimized wherever possible. Where packaging is necessary degprote

product, to market t he product, or to facilitate eas e of consumption, it s hould be a g

appropriate as possible.

5. GENERAL GOOD MANAGEMENT PRACTICES AND GOOD HO

5.1. Education/ training of employees
5.1.1. All staff s hould und erstand c learly t he pr ecautions ne edéd

esQurce wastage and
pollution.

5.1.2. Training should be gi ve on resources (chemicals,fi 3y, w ater), pr ocess- and
machinery.

5.1.3. Senior m anagements hould hav e ac sed ¢ ommitmentt o env ironmental

improvement, preferably in the form of an e licy and an implementation strategy,

made available to all staff.

5.2. Equipment maintenance and¢op ions &
5.2.1. Machinery, pumps and pipe k (inclu abatement systems) should be well maintained and

free from leaks.
5.2.2. Regular maintenance s uld b e e stablished, with all pr ocedures do cumented. In
particular, attention should b

5.2.3. Machinery

the following areas:

cking: the most significant components of the machinery like pumps, valves,

and pressure and flow regulators should be included in a maintenance checklist.
5.2.4. i ts s hould be ¢ arefully c onducted f or br oken and | eaking pi pes, dr ums,
not onlyinthe water system but al sofromthe oil heat transfer and
Is dispensing systems in particular.

intenance: regular cleaning and checking

ion of measuring equipment, such as chemicals measuring and dispensing devices,
thermometers etc.

hermal treatment units (e.g. Stenters): all units should be regularly (at least once a year)
cleaned and maintained. This should include cleaning deposits from the exhaust gas conducting

system and from the intake system of the burner air inlet.

5.3. Chemicals storage, handling, dosing and dispensing
5.3.1. Each chemical should be stored according to the instruction given by the manufacturer in the

Material Safety Data Sheet.
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5.3.2. All areas where chemicals are stored or spillages are likely to occur should be bund ed and it
should be impossible for spillage to enter surface waters or sewers.

5.3.3. Toxic and dangerous chemicals should be stored separately.

5.3.4. First aid facilities should be available and evacuation and em ergency procedures in plage
rehearsed regularly.

5.3.5. Records of accidents and incidents (near-misses) should be kept.

5.3.6. Pumps and pipe work used for transfer should be regularly inspected and p
made to ensure the safety of manual transfer (including appropriate trajning of wi@skers, use of
buckets with leak-proof lids, etc.)

5.3.7. Accurate weighing, dispensing and mixing should be done to avoidin izing spillage in
manual operation.

5.3.8. An automated chemical dosing and di spensing system_sho (Better laboratory-to-

dye, hou se correlation; minimizes t he ¢ hance of w o i nje en ha ndling h azardous

chemicals; faster delivery times, etc.)
5.4. Improved knowledge of chemicals an

5.4.1. The process inputs and outputs should be

be done.
5.4.3. The supplier should take

mill to make responsible envir | evaluation, even on proprietary products.

5.4.4. Information frafn the supplier should include also the kind and amount of preparation agents and

mount of residual monomers, metals, biocides (e.g. ectoparasiticides for wool)

the following steps:
eIt is possible to achieve the desired process result without the use of chemicals, then
avoid their use altogether
. Where this is not p ossible, adopt a risk-based ap proach to s electing chemicals and t heir
utilization mode in order to ensure the lowest overall risk.
5.5.2. That said, possible measures of general applicability should be:
5.5.2.1. Regularly revising the recipes in order to identify unnecessary chemicals (dyes, auxiliaries)
so that they can be avoided
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5.5.2.2. Giving preference in the selection of auxiliaries a nd ¢c hemicals to products with a hi gh
degree of biodegradability/ bioeliminability, low human and ecological toxicity, low volatility
and low smell intensity.

5.5.2.3. Optimizing the process by improving the control of process parameters

temperature, chemical feed, dwell times, moisture (for dryers), etc.

5.5.2.4. Using high-quality water (where needed) in wet processes in order to avoi the'use
of chemicals to prevent side effects caused by the presence of impuritie
5.5.2.5. Avoiding/ m inimizing any kind of s urplus of appl ied ¢ hemicals and a uxili@kies ( e.g. by
automated dosing and dispensing of chemicals)

5.5.2.6. Optimizing scheduling in production (e.g. in dyeing: dyeing dark sh fter pale shades

reduces water and chemicals consumption for machine g
5.5.2.7. Giving preference to low add-on devices for chemicals
5.5.2.8. Re-using mother-baths whenever possible
5.5.2.9. Recovering vapour during delivery of volatile

5.5.2.10. Filling of tanks with volatile compounds using thgfollowing precautions: being filled to the

5.6.1.1.
5.6.1.2.

5.6.1.3.

5.6.1.4.

5.6.1.5.

re completed in the shortest time possible.

stigating the possibilities of combining different operations in one step.

low and very low float rate machines in intermittent processes.

Use of perpetual low input processes.

Improvement in washing efficiency.

. Reuse of cooling water as process water (at the same time providing heat recovery).

. Characterization of di screte w astewater s treams and a ssessment of w ater/ m aterial
recovery and assessment of reuse possibilities.

5.6.1.12. Installation of steam insulation to prevent loss.

5.6.1.13. Insulation of pipes, valves, tanks and machinery to minimize energy losses.

5.6.1.14. Optimization of boiler rooms with applications such as the reuse of steam condensates.

5.6.1.15. Recovery of waste heat from waste gas and wastewater.
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5.6.1.16. Use of frequency-controlled electric motors

5.7. Management of waste streams
5.7.1. The following general measures should be identified:

5.7.1.1. Separate c apture of high-loaded waste s treams from | ow-concentrated effluent t gfa
more efficient treatment

5.7.1.2. Separate collection of unavoidable solid waste

5.7.1.3. Reduction of packaging

5.7.1.4. Use of returnable containers

5.7.1.5. Recycling of textile wastes (textile residues, spoilt work, raising, et

6. SPECIFIC CLEANER PRODUCTION PRACTICES RIOUS TEXTILE
PRODUCTION PROCESSES

6.1. Yarn Production
6.1.1. The upstream environmental impacts of fibers should}be considered and the raw material with

the least impact should be selected.

6.1.2. For m an-made f ibers: Material t re emission a nd bi odegradable/ b ioeliminable

e any legally-used sheep ectoparasiticides. Wool
yarn spun with bi odegra g age nts i nstead of formulations ba sed on m ineral oils
should be selected.

6.1.4. Fiber wastes uld be recycled/ reused.

le sizing agents should be selected; processing fiber material contaminated with the
ardous chemicals should be avoided.

val of knitting lubricants from fabric: Instead of using mineral oil-based lubricants for
ocessing, s election of knitted f abrics pr oduced by us ing bi odegradable and water-based
bricants should be practiced.

YSlasher and mix area equipment should be maintained to avoid leaks and spills.

.3. Desizing
6.3.1. Selection of Sizing A gents with | mproved E nvironmental p erformance s hould be pr acticed.

(Modified starches, galactomannans, polyvinyl alcohol, and certain polyacrylates).
6.3.2. When the source of raw material cannot be controlled, desizing with oxidation should be applied.
6.3.3. Combination of desizing / washing and bleaching in a single step should be practiced.

6.3.4. Recycling and reuse of sizing materials by proper methods should be done.
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6.4. Scouring
6.4.1. Mineral oil substitution in wool spinning lubricants: Conventional Spinning oils (mineral oils which

are not fully biodegradable) should be replaced by formulations based on glycol.

6.4.2. Mineral oil substitution i n K nitted f abric: c onventional mineral oils, w hich r equire remga¥a

emulsification us ing d etergents, em ulsifiers, an d a ntiredeposition agent s s hould bé

hydrosoluble oils (offer an easily washed out, biodegradable alternative).
6.4.3. Substitution for hazardous surfactants: free of alkylphenol ethoxylate should @ APEQ

free).

6.4.4. Biodegradable/bioeliminable complexing agents should be selected.

6.4.5. Wool scouring with organic solvent should be practiced. ( Results in pesti e n wool)

6.4.6. Enzymatic scouring: Replacement of traditional scouring age operating at mild
conditions should be practiced. --reduces rinse water cons biological oxygen

demand (BOD) and chemical oxygen demand (COD) loa

6.5. Bleaching
6.5.1. Hydrogen pe roxide should be us ed instead of 0 -results i n no gen eration of

carcinogenic adsorbable organic halogens (

enzymes, bleaching with

6.6. Mercerization
6.6.1. Alkaline in the mercerization ri

of aux iliary c hemicals t hat w ill n ot pr event t he dy es f rom bei ng hi ghly abs orbed
sorbed on the fiber.

ucing the number of dyes in the dosing and dispensing of paint formulations (e.g. by
using trichromatic systems).

The u se of automatic c ontrol m echanism e quipment and a g ood i nsulation s ystem t o
minimize steam losses.

Equipment o ptimization in batch dy eing: C onservation of energy, water and chemicals is
improved by us ing new m achine t echnologies. Key f actors are: | iquor r atio, r insing

efficiency, and cycle duration.
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6.7.1.6. Automated d osing and c ycle c ontrol, automated liquor level a nd temperature c ontrol,
indirect heating and cooling, and f ull closure of machines should be i n batch processing
machines.

6.7.1.7. Equipment opt imization a pplied t o w inch b eck dy eing m achines: W inch beckdy

machines are important in dyeing in piece voluminous textiles, such as carpets, upf

terry towels, and tubular fabrics.
6.7.1.8. Equipment optimization applied to jet dyeing machines: New co
introduced in jet machines, w hich can significantly improve not only the preductivity, but
also the environmental performance of the dyeing process for fa
rope form. These improvements according to the following ca

a) Airflow jet dyeing machines

c) Single-rope flow dyeing machines

6.7.1.9. Use of liposomes as auxiliaries in wool dy

6.7.1.10. Instead of oversized washing m

6.7.1.11. Reuse of rinsing water in the

6.7.1.12. Reuse of the dye bath when techni

6.7.2.1. Reduction of concen
a) The use of less input proce

ion and dyeing techniques are used.

istribution systems, where the chemicals are distributed on-line in separate lines

use of reverse flow washing.

residual water in the fiber should be removed before the next washing step via fiber

inging rollers and similar equipment.

easures foe dyeing with disperses dyes should be:-
Avoidance of the us e of dang erous carriers: E xhaust dy ing of polyester an d pol yester
blends with carrier free d yeing techniques or with the us e of environmentally optimized
carriers.

6.7.3.2. The application of High Temperature (HT) dyeing processes avoids the use of carriers.

6.7.3.3. Due to the sensitivity of the wool substrate to high temperatures, it is still necessary to use

carriers when dyeing polyester blends. In these cases chlorine-free substances based on

benzylbenzoate and N-alkylpthalamide replace hazardous carriers.
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6.7.3.4. Dispersing agents with higher bioeliminability in dye formulations:
6.7.3.5. After-treatmentin PES dyeing: Using an alternative reducing agent or dyes that canbe
cleared i n alkaline m edium by hy drolytic s olubilisation, i nstead of reduction, af fi
significant water and energy savings, and/or lower oxygen demand in the wastewat
6.7.4. Measures for dyeing with sulphur dyes should be:-
6.7.4.1. The use of pre-reduced liquid dy e formulations having s ulfur content of

stabilized p re-reduced s ulfur-free dy es instead of c onventional p owde
paints.
6.7.4.2. The use of sulfur-free reducing materials or sodium dithionite, rath
6.7.4.3. Taking precautions t o e nsure t hatt he r educing agent ( i nly Used at the
nto flush out the
machine and remove oxygen from the air).

6.7.4.4. Hydrogen peroxide is preferred as the oxidant.

6.7.5. Measures for dyeing with reactive dyes shoul
6.7.5.1. Exhaust dyeing of c ellulosic f ibres w_ith hi gh-fixation po lyfunctional r eactive dy estuffs.

Bifunctional reactive dyes offer impro f tion in exhaust dyeing, resulting in

reduced loss of dye in the efflue
6.7.5.2. Exhaust dyeing with low-sal ive dyes!

6.7.5.3. Avoiding the use of su mplexing agents in rinsing and ne utralization steps

6.7.5.4. Main emissions in p e from discharge of the residual dyeing liquor in the pad,

pumps and pipes at the ach lot. Reduction of these losses can be achieved by

impregnation step in a nip
capacity of the dip trough
of the input raw materials
g liquor based on measurement of the pickup.
matic after-soaping in reactive dyeing: In reactive dyeing and printing, unreacted and
lyzed dye is removed by a num ber of soaping and r insing steps. T hese contribute
ificantly to energy, water, and chemical consumption.
Silicate-free fixation m ethod for cold p ad bat ch dy eing: S odium silicate is often used in
cold-pad bat ch dy eing, mainly to i ncrease the pad liquor stability and t o av oid s elvage
carbonization. U se of sodium silicate gives rise to a number of problems, both with the
textile surface and the effluent. Silicate-free alternatives are now available.
6.7.6. Measures for wool dyeing with chrome dyes should be:-

6.7.6.1. Chromium-free dyeing of wool: Quite recently, new reactive dyestuffs have been put on the

market that can provide | evels of fastness comparable to those achievable with chrome

dyes.
10 ©ESA
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6.7.6.2. Emission reduction in dyeing wool with complex dyestuffs: In the dyeing of wool fibre and
combed tops, in cases where after chrome substitution is not possible, metal complex dyes

can be used under optimized conditions (especially pH control).

6.8. Measures for printing should be:-
6.8.1. In rotary screen printing, reduction of losses in print paste.

6.8.2. Reduction of water consumption in cleaning processes.

6.8.3. The use of digital ink-jet printing machines for short production (less than
fabrics.

6.8.4. Digital jet printing of carpet and bulky fabric: Jet printing today is a full

6.8.5. The use, i n pi gment p rints, of printing p astes w ithl ow v
(emission value <0.4 g Org.-C/kg textile), that are alkyl phé thoxylate-free and that
alue: 0.6 g NH3/kg of

are highly biodegradable or have reduced ammonia co

textile).
6.8.6. Urea substitution and/or reduction in reactive printin ingle-step printing or two-step
printing w ith controlled m oisture a ddition i in reactive prints . These results in

6.8.7. Reduction of w ater consumption j i yerations: T he e quipment u sed around s creen

several ways of reducing

a) Start/stop control of the

c) Re-use of thegcleanestp artof therinsing water from t he c leaning of the squeegees,

uckets

se-water from the cleaning of the printing belt.

voiding batch softening: In batch processing, softening agents are often applied after dyeing,

irectly i n the dy eing machine. T his limits the choice of softening ag ents to environmentally
harmful cationic agents and also results in losses.

6.9.5. Alternative t echniques ar e t he appl ication of s ofteners by pad mangles or by s praying and
foaming applications. Cationic s oftening ag ents ¢ an be av oided an d chemical | osses are

reduced.
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6.9.6. Formaldehyde-free or formaldehyde-poor e asy-care finishing agents: T he E uropean e co-label
scheme setsal imit of 30 p pmfor productst hatc ome i nto contact witht he skin. L ow-

formaldehyde and formaldehyde-free products are available, along with optimized catalysts.

6.9.7. Minimization of energy consumption in stenter frames: Itis estimated thatin fabric fj
each textile substrate is treated on average 2.5 times in a stenter (e.g. for heat setting,
thermosol processes and finishing). E nergy savings are achieved by a numb
as follows:

a) Optimising exhaust airflow through the oven
b) Heat recovery

c) Insulation

d) Choice of heating system (direct and indirect)

e) Burner technology

f)  Optimized nozzles and air guidance systems.

6.10.Measures for washing should be:-

6.10.2.Water and energy c onservati
measures are:
a) Water flow control (e.qg. erm , automatic stop valves)
b) Increasing washing effici ncludihg counter-current rinsing and reduction of carry-over

into the next step

C) Use of heat gé€overy systems.

sferring t o washing/rinsing processes, employ the us e of single tank wash or

©ESA
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Checklist for Background Information for Cleaner Production

Assessment

Type of information

Available

Not
available

Requires
updating

Not
applicable

Process Information

Process flow diagram

Material balance data

Energy balance data

Site plans

Drainage diagrams

Operating procedures”

Equipment list & specifications

Regulatory Information

Waste license(s)

Trade waste agreement(s)

Environmental monitoring records

Enviromental protection agency (EPA)

license(s)

Environmental audit reports

Raw Material/Production

Information

Material safety data sheets

Product & raw material inventories

Production schedules
Proauct composition & batch sheets

chounting Information

©ESA
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Waste handling, treatment & disposal

costs

Water & sewer costs

Product, energy & raw material costs

Operating & maintenance costs

Insurance costs

Benchmarking data

©ESA
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Annex B
(Informative)

List of toxic and harmful substances used by textile industry A

Sr. No. Textile process Toxic substance used
1 Cotton growing Banned pesticides such as DDT, Dieldrin, Aldrin etc.
2 Sizing Pentachlorophenol as a preservative
3 Scouring Chiorinated products
4 Bleaching Hypochiorite(chlorine bieaching)
5 Dyeing and printing i Azo-dyes containing aromatic amines

ii Dyes containing traces of heavy metals such as arsenic, lead, cadmium,
mercury, nickel, copper, chromium, cobalt and zinc
iii Formaldehyde as a mordant

6 Finishing Formaldehyde as a cross linking finish, urea formaldehyde as F.R. finish

7 Garment manufacture Stain removers containing chiorinated products

8 Packaging Wooden boxes treated with insecticides.

h 4
ex C
ormative)
So the suggested alternatives in textile processing
Sr.No. Chemicaz used at present Suggested alternatives l

1 Chlorine bleaching Peroxide bleaching l

2 Benzidine based dyestuffs Mineral / pigment dyes

3 Acefic acid Formic acid

4 Starch based warp sizes Synthetic ones like PVA and acrylates I

5 Kerosene in pigment printing Synthetic thickness based on poly-

carboxylic acids
6 PFP/C two-stage dyeing Single class dyes like indigsol,
pigments

7 Carding oils and antistatic Non-ionic emulsifiers labricants

8 Formaldehyde Polycarboxylic acid method I

9 Pentachlorophenol Benzothiazol I
10 Alkylphenol ethoxylate Fatty alchoholethoxylates I
11 Sodium sulphide Glucose based reducing agent I
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ANNEX D: (Informative)

Impacts of hazardous substances on human health and environmen

from textile production processes

o
Process Effect/purpose | Area of application Chemicals employed | Possible impacts on
Description heaith and environment
Bieaching Whitening All fibres - Hydrogen peroxide — Large quantities of effiuent
~ Sodium hypochloride
Optical Brilliant white All fibres (white and - Organic substances | - Skin allergies
brightening pastel coloured articles) — Pollution of waters
Dyeing Diverse range of | All fibres - Diverse dyestuffs - Skin allergies
colours - Heavy metals - Carcinogenic (benzidine
- Carriers dyestuffs, carriers)
- Environmental pollution
- Large quantities of effluent
High-grade Prevention of — Cellulosic natural and | — Urea formaldehyde — Skin allergies
finishing shrinking and man made fibres ~ Melamine - Strong suspicion of
creasing — Blends with formaldehyde carcinogenic properties
synthetics - Environmental pollution
Sanforizing Prevention of Cellulosic natural and | None, as only None
shrinking man made fibres mechanical
compression is
employed
Sanforizing, Prevention of — Cellulosic natural and | - Urea formaldehyde | — Skin allergies
Sanfor plus creasing and man made fibres — Melamine — Strong suspicion of
shrinking - Blends with formaldehyde carcinogenic properties
synthetics — Environmental pollution
Sanfor setting Prevention of Cellulosic fibres - Ammonia ~ Environmental pollution by
process creasing and (mechanical ammonia vapours
shrinking compression)
Mercerization Permanent lustre | Cellulosic fibres -Sodium hydroxide None known
— Ammonia
Abrasion- Increased Cellulosic fibres - Silica gel - Large quantities of effluent
resistant finish | abrasion - Plastic resins
resistance
Anti-felt finish Prevention of Wool - Chlorine - Large quantities of effluent
felting - Polyamide
— Epichchlorohydrin
resin
Weighting Weight increase | Silk - Stannic chloride - Large quantities of effluent
- Sodium phosphate
- Water glass
Hydrophilizing Faster spreading | Synthetic fibres - Polyamide — Large quantities of effluent
of water on the - Polyacrylic-Silicone
surface of fibres
Waterproofing Water repellency | All fibres - Paraffin - Fluorocarbon resins may cause
-~ Aluminum salts disposal problems
- Zircon salts
- Silicone
— Fluorocarbon resins

©ESA




ES 6736:2021

Continued ...
Process Effect/purpose Area of application Chemicals employed | Possible impacts on
Description health and environment
Delustring Prevention of Synthetic fibres - Phenol - Allergy inducing-In some cases
high-gloss finish - Turpentine carcinogenic substances
= Pine oil - Environmental pollution (heavy
- Glauber salt metals)
- Barium chloride
- Alkali sulphide
~ Chromium salts
- Resins containing
formaldehyde etc.
Moth and beetle | Indigestible fibres | Wool - Chlorinated - Weakly bound pyrethroids may
protection sulphonamide cause neurotoxic effects
derivatives
- Biphenyl ether
- Urea derivatives
= Pyrethroids
Antistatic finish | Prevention of Synthetic fibres = Surface-active - Possibly skin allergies
electrostatic substances
charging
Antipilling finish | Prevention of Synthetic fibres — Acrylic polymers - None known, when no
burts, fluff — Vinyl polymers monomers are detectable
Dirt-repellent Prevention of Synthetic fibres — Polymeric - Disposal problems
finish soiling and/or fluorocarbon resins
improved dirt
removal
Antimicrobial Prevention of Al fibres - Quatemary - Possibly skin allergies
finish mould, athlete's ammonium - Envircnmental pollution
foot, bacteria, ~ Biophenols
body odour - Biphenyl ethers
— Thiobisphenols
- Salcyanide
derivatives
- Ethylene glycol
- Chlorometacresols
elc.
Flame-proof Prevention of Al fibres (protective - Halogenated - Possibly carcinogenic
finish flame formation | clothing, floor hydrocarbons - Allergenic substances
: coverings, decorative | — Phosphorous
fabrics, baby wear) compounds
. - Zircon and titanium
complexes for wool
Softening Improvementof | All fibres - Quatemary - Possibly skin allergies
the handle ammonium
~ Siloxanes
- Fatty-acid-modified
melamine resins
Deodorisation Pleasant smell Al fibres - Perfume ~ Possibly skin allergies
- Synthetic resinsking
and creasing
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Organization and Objectives

The Ethiopian Standards Agency (ESA) is the national standards body of Ethiopia
established in 2010 based on regulation No. 193/2010.ESA is established due to the
restructuring of Quality and Standards Authority of Ethiopia (QSAE) which
established in 1998.

ESA’s objectives are:-

‘e L>; check whether goods and services are in comp
N C required standards,
h{ ) +¢ Facilitat the country’s technology transfe
_,e O standards,
< ¢ Develop national standards for local pro
}p& [%2) make them competitive in the int
© ..
R = Ethiopian Standards
ht ®) The Ethiopian Standards are developed b
“ (- composed of different stakeholders i
"{ © institutes, government organiz
W =
N organizations, regulatory bodi
Q_\ or recommendations contaj
'6Q % reflects the interest of't
' — the public and other s ian Standards are approved by the National
s- o Standardization Counci under continuous review after publication and
* . 9 updated regularly to take ac latest scientific and technological changes.
*e c Orders for all Ethiopian Standards, International Standard and ASTM standards
[\l including gl€ctronic versions, should be addressed to the Documentation and
LL] Public eam at the Head office and Branch (Liaisons) offices. A catalogue of

the copyright of all its publications. No part of these publications may be
uced in any form without the prior permission in writing of ESA.

jonal Involvement

presenting Ethiopia, is a member of the International Organization for
Standardization ( ISO), and Codex Alimentarius Commission ( CODEX). It also
maintains close working relations with the international Electro-technical
Commission (IEC) and American Society for Testing and Materials (ASTM).It is a
founding member of the African Regional Organization for standardization
(ARSO).

More Information?
Contact us at the following address.

The Head Office of ESA is at Addis Ababa.
& 011- 646 06 85, 011- 646 05 65
£ 011-646 08 80

- — P<12310 Addis Ababa, Ethiopia

PRIPRS PRCAPT BV E-mail: info@ethiostandards.org,
Website: www.ethiostandards.org
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