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ABSTRACT KEYWORDS
Thetextileindustry has been condemned as being one of theworld’s worst Chemicals;
offendersintermsof pollution. Chemical companies market avast range of Dyes;
products such as dye formulations, colorants and finishing chemicals to Material safety data sheet;
thetextileindustry. Thisstudy was carried out in atextilemill. Theresearch Textile;
revealed that twenty two dyes and twenty five chemicals were used in the Toxicity.

mill during twelve month period of the study. Thirty six Materials Safety
Data Sheets (M SDSs) were collected from manufacturing compani es/sup-
pliers. Analysis of MSDSs together with the information provided on re-
quest by International Agency of Research on Cancer (IARC), Franceiden-
tified that various chemical substances used inthemill were harmful/toxic,
carcinogenic, probably carcinogenic, and water polluting. Furthermore, it
was identified that two out of three compounds classified as carcinogenic
to humanswere used in the mill either as chrome/metal/complex dyeitself
or asits mordants. It was therefore recommended to substitute chromium
by hydrogen peroxidefixation. In addition, numerous problemswithMSDSs
and in occupational and safety practices on handling chemical substances
in the mill were documented. The study consequently made several spe-
cific recommendati onstowardsimprovements.

© 2014 Trade ScienceInc. - INDIA

INTRODUCTION stances are used in the textile industry, from dyesto

trandfer agents. Vast amountsof water, afiniteresource

Inthe entireworld today there hasbeen agrowing
awareness of the damage caused to the environment
by theindiscriminate use of dyesand chemicals, some
of which arevery toxic and even carcinogenic.

Textilelndustry and itsimpact on the Environment

Thetextileindustry has been condemned asbeing
oneof theworld’s worst offenders in terms of pollution
becauseit requiresagreat amount of two components:
Chemicals- asmany as 20,000 different chemical sub-

that isquickly becoming scarce, isused a every step of
thetextilewet processing. The processing water be-
comes saturated with chemical additivesand isthen
expelled aswastewater; whichinturn pollutestheenvi-
ronment by: the effluent’s heat; its increased pH; and
becauseit’s saturated with dyes, de-formers, bleaches,
detergents, optical brighteners, equalizersand many
other potentiadly harmful compoundsusedinthetextile
wet processesy.
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TextileMillsdischargemillionsof litresof effluent
each year, saturated with chemicalssuch asformalde-
hyde (HCHO), chlorine, heavy metals (such aslead
and mercury) and others, which aresignificant sources
of environmenta degradationand humanillnesses. Chlo-
rinebleachisknown to be extremely toxicto theenvi-
ronment and to consumers. Many textilemanufacturers
usedyesthat release aromatic amines(e.g., benzidine,
toluidine). Dye bath effluents may contain heavy met-
as, ammonia, dkai saltsand largeamountsof pigments
- many of which aretoxic. About 40 percent of globaly
used colorants contain organically bound chlorine, a
known carcinogen. Natural dyesarerarely low - im-
pact, depending on the specific dyeand mordant used.
Mordants (the substance used to “fix” the colour onto
thefabric) such aschromium arevery toxicand of high
impact?.

Itisestimated that over 20,000 different dyesand
pigmentsare used industrially and over 7 x 10° tons of
synthetic dyes are annually produced worldwide®!.
Unfortunately, most of these dyesescape conventional
wastewater treatment processesand persist intheen-
vironment asaresult of their high stability tolight, tem-
perature, water, detergents, chemical's, soap and other
parameters such as bleach and perspiration(.

Inaddition, anti - microbial agentsresistant to bio-
logical degradation arefrequently used inthe manufac-
tureof textiles, particularly for natural fiberssuch as
cotton and wool™ The synthetic origin and complex
aromatic structure of these agents makethem resi stant
to biodegradationf®l.

Thetextileindustry consumesasubstantial amount
of water initsmanufacturing processesmainly inthe
dyeing andfinishing operaionsof theplants. Thewaste-
water from textile plantsisthemost polluting of al the
industria sectors, consderingthevolumegenerated as
well asthe effluent composition!™. In addition, the ef -
fects caused by other pollutantsin textilewastewater,
and the presence of very small amounts of dyes (<1
mg/L for somedyes) inthewater, which are neverthe-
lesshighly visible, serioudy affectsthe aesthetic quaity
and transparency of water bodiessuch aslakes, rivers
and others, leading to damage to the aguatic environ-
ment!®, It isnoteworthy that somedyesarehighly toxic
and mutageni ¢, and a so decreaselight penetration and
photosynthetic activity, causing oxygen deficiency and

limiting downstream beneficia usessuch asrecrestion,
drinking water andirrigation(®.

Occupational hazardsassociated with textiledyes
and chemicals

Some reactive dyesare recognised asrespiratory
sengtizers. Breathinginrespiratory sengitizerscan cause
occupational asthma. Onceapersonissenstised, re-
exposureto even very small amountsof the samedye
may result inalergic symptomssuch asarunny or Suffy
nose, watery or prickly eyes, wheezing, chest tightness
and breathlessness. Somedyescan causesimilar dler-
gic skinreactions. Certain reactive, vat and disperse
dyesarerecognised skin sengitizers. A small number of
dyes, based on the chemica Benzedrine, arethought to
possibly cause cancer. Other dyes may also present
hazardsto hedlth. Non - dyestuff chemicalscandsobe
hazardousinaworking environment: Firehazardsmay
arisefromtheuseof flammableliquidswhich areeasily
ignited or oxidising agentswhich may makean existing
firemoreintense by fudlingit with oxygen. Corrosive
chemica s can cause serious burns and may react dan-
geroudly with other chemicals. Violent reactionsmay
be caused by substances which are dangerouswhen
wet suchas ‘Hydros’. Hot liquids cause many blister-
ing accidents. Perhapsthe most preva ent health prob-
lemsassociated with dyeing and finishing processesarise
from exposureto chemicasacting asirritants. They in-
cludeformal dehyde - based resins, ammonia, acetic
acid, someshrink - resist chemicasand optica whiten-
ers, sodaash and bleach*,

Exposureto hazardous materia s can produce ad-
verse hedlth effects. These can be either acute or
chronic, with many chemical substances cgpableof pro-
ducing both. An acute health effect occurs soon after
theinitial exposureand usually related to acompara-
tively large, brief high - level exposure. Thesecanin-
clude: eyeirritation, nasal, throat and mucous mem-
braneirritation, heedachesand dermatitisor skinirrita
tion and dizziness. A chronic health effect isoften not
noticed until long after theinitid exposure. Effectsmay
not be noticed for years, or even decades, after expo-
sure. Generally, chronic health effects occur after re-
peated, low - level exposures. Examples of chronic
health effectsinclude, but are not limited to: cancer,
extendve skin damage and chronic obstructive pulmo-
nary disease among otherg*Y.
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Material safety data sheet (MSDS)

When confronted with atoxic substanceonthejob,
workersshouldrely onthe Materid Safety Data Sheet
(MSDS) to inform them of the substance’s hazards.
MSDS haveoriginsinthe 1970 Occupational Health
and Safety Act, which established The Occupational
Safety and Health Administration OSHA.. In 1986, the
agency introduced itsfirst mgjor regulatory policy, the
Hazard Communi cation Standard (HCS) - dsoreferred
toas*“Worker Right to Know.” HCS requires chemical
manufacturers and distributorsto provide MSDSfor
every hazardous chemical to usersto communicatein-
formation onthesehazards. MSDS, Safety Data Sheet
(SDYS), or Product Safety Data Sheet (PSDS) is an
important component of product stewardship and oc-
cupational safety and hedlth. It isintended to provide
workersand emergency personnel with proceduresfor
handling or workingwith that substanceinasafe man-
ner, andindudesinformation suchasphysica data(met-
ing point, boiling point, flash point, etc.), composition,
toxicity, heath effects, first aid, reactivity, sorage, dis-
posal, permissibleexposurelimitsand threshol ds, per-
sond protective equipment, and spill - handling proce-
dures. MSDSformats can vary from source to source
withinacountry depending on nationd requirementg*2.

Although M SDSformatsvary somewhat between
countriesand authors (aninternational MSDSformat is
documented in ANSI Standard Z400.1-1993), they
generally outlinethephysical and chemical properties
of the product, describe potentia hazards associated
with the substance (hed th, storage cautions, flamma-
bility, radioactivity, reectivity, etc.), prescribeemergency
actions, and often include manufacturer identification,
address, MSDS date, and emergency phone num-
berg®3.

In 2012, OSHA revised itsHazard Communica-
tion Standard to adopt the Gl obally Harmonized Sys-
temfor Classficationand Labelling (GHS) — an inter-
nationa system used in many countriesfor determining
the hazards of chemicalsand to warn users of chemi-
calsabout those hazardsthrough labelsand datashests.
MSDSswill bereplaced by Safety Data Sheets (SDSs)
which haveacons stent format and may includeinter-
nationally recognized hazard symbols. Thistransition
will becompletedin stagesand will befinished by June
201614,
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SDSsareawidely used system for catal oguing in-
formation on chemicals, chemical compounds, and
chemicd mixtures. SDSinformationmay indudeingruc-
tionsfor the safe use and potentia hazards associated
with aparticular material or product. Thereisalsoa
duty to properly label substanceson thebasisof physic
- chemical, health and/or environmental risks. Labels
canincludehazard symbolssuch asthe European Union
standard black diagond crosson an orange background,
used to denoteaharmful substance. An SDSfor asub-
stanceisnot primarily intended for use by thegenera
consumer, focusing instead on the hazards of working
withthematerid inan occupationd setting. Itisimpor-
tant to use an SDS specific to both country and sup-
plier, asthe same product (e.g. paintssold under iden-
tical brand namesby the same company) can have dif-
ferent formulationsindifferent countries. Theformula:
tion and hazard of aproduct using ageneric name(e.g.
sugar soap) may vary between manufacturersinthe
same country. (24

From the above overview, it is clear that many
chemical substancesused inthetextileindustry may be
harmful, and therefore dangerous to handle unless
proper safety precautionsare used. Occupationa safety
and exposure during handling isthereforean equally
important issue which needs to be managed just as
closdly asimpactson theexternal environment. OSHA
hasrulesto limit workers’ exposure to hundreds of
chemicals. Theselimitsare called Permissible Expo-
sure Limits, or PELs. These are the exposure levels
that OSHA can legally enforce. PELsare calculated
based on an exposurefor afull 8 - hour shift. Thisis
called an 8- hour Time-Weighted -Average, or TWA.
Some chemicals are so dangerous that the exposure
limitscannot be averaged over afull shift. Instead, the
Short - Term ExposureLimits, or STELS, arebased on
15- or 30- minute periods. Other chemicalshave Cell-
ing Limits. The Ceiling Limit must not be exceeded at
any timeduring thework shift. Ceiling limitstake pre-
cedenceover al TWAsand STELs. Theamount of a
chemical apersonisexposedtoisusualy measuredin
parts per million, or ppm. For every 1 million parts of
air, there can beacertain number of partsof achemi-
cd. Oneppmisapproximately equivaent to 1 teaspoon
of water inafull bath tub. A materia withaPEL of 100
ppm meansthat one could be exposed to 100 ppm for
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the entire 8-hour shift. Conversely, one could be ex-
posed to 200 ppmfor 4 hours, if one’s exposure was 0
ppm for theremainder of the 8 - hour shift, aslong as
you have not exceeded the ceiling limit for the chemi-
call®sl,

Thisresearch attempted to addressthe aboveis-
sues, assuch, astudy on toxicity of dyesand chemicas
gpplied inthemill wasundertaken, whileM SDSswere
used asamgor ingrument of theinvestigation. In addi-
tionexaminaioninto mill’s occupational and safety prac-
ticeson handling chemica substancesby workerswas
undertaken.

MATERIALSAND METHODS

Entirerecord of dyesand chemicasusedinthemill
for 12 months period was conducted. The Manufac-
turing Companies/Suppliersof chemicasand dyeswere
visited /contacted and requested to provide M aterials
Safety Data Sheets (M SDSs) for each dye/chemical
they supply. For specific dyes/chemicadswhereM SDSs
werenot availableor dataprovidedinMSDSwasin-
sufficient orincomplete, severd Internationa organiza-
tionswereconsulted, namely: Internationa Register of
Potentialy Toxic Chemicas(IRPTC), Switzerland; In-
ternational Agency for Research on Cancer (IARC),
France and Ecol ogical and Toxicological Association
of Dyersand Organic PigmentsManufacturers(ETAD),
Switzerland. Occupationd and safety practiceson han-
diingchemicasinthemill’s dyeing, scouring and finish-
ing departmentswere observed for the sameperiod. In
- depthinterviewsand semi - structured questionnaire
were used to gather the information from the Mill’s
management staff and machinery operators.

RESULTS

For thetwelve month period of the study, twenty
two dyes and twenty five chemicalswereused inthe
mill. Out of these dyes, Disperse dyes for Polyester
constituted 62.6%, Reactive dyesfor Viscose Rayon -
13.1%, Metal/mordant dyes for Wool - 11%, Basic
dyesfor Acrylic- 7.7%, Sul phur dyesfor Wool - 4.9%
and Acid dyesfor Wool - 0.7%. In addition to adye,
oneor moreof thefollowing auxiliary chemicaswere

necessary for satisfactory dyeing: Acetic acid, dispers-
ing agents, orthophenyl phenol, and butylbenzoate car-
ries- for Digperse dyes, Sodium chloride, sodium car-
bonate, sodium hydroxide, trisodium phosphate, and
tetrasodium pyrophosphate- for Reactive dyes; Chro-
mium, aceti cacid, sodium sulphate, ammonium sulphate,
penetrating agents, sulphuric or formic acid, and potas-
sium or sodium dichromate - for Metal dyes; Acetic
acid, tannic acid, formic acid, sodium sulphate, and
sodium acetate- for Basic dyes; Sodium sulphide, so-
dium carbonate, sodium dichromate, acetic acid, hy-
drogen peroxide, sodium chloride, and copper sulphate
- for Sulphur dyes; and Acetic acid, sulphuric acid,
ammonium acetate, leveling agents, and ammonium
phosphate— for Acid dyes.

Fibre and Fabric dyeing Department consumed (by
weight) - 73% of Dyesand Chemicals, Fabricfinishing
Department consumed — 21%, and Wool scouring
Department remaining consumed - 6%.

Inthemajor consumer of dyesand chemicals-
Fibreand Fabricdyeing Department, it wasiden-
tified that consumption of Chemicalswasat 89%
(by weight) and 21% (by cost), and Dyesconsump-
tion was11% and 74% respectively.

Themain supplier of the dyesand chemicalswas
Ciba-Geigy of Germany through their Kenyan agents
inNairobi. Thirty six MSDSswere collected fromthe
above suppliers in the course of the study. Several
MSDSsdid not contain information on al the chemi-
calspresent, including those known to be serious sen-
gtizersor carcinogens. IntwoinstancesM SDSswere
prepared by third party and not by the manufacturing
company or supplier. Inthemill MSDSswereavailable
for only very few compounds, for some chemicalsonly
Chemicals Safety Manual existed. FromtheMSDSs
andysisit wasidentified that 56% of thechemicasand
90.9% of the dyes used by the mill were supplied un-
der Tradenames. For severd compoundsM SDSswere
either not availableor thedatain M SDSswasincom-
plete. Accuracy and completeness of MSDSs were
foundto berelatively poor.

Critical andysisof M SDSsshowed that: Four dyes
(disperse, metal complex/chrome/mordant and basic
groups) namdy respectively: MaxilonRed GRL ; Terasl
Red 3BL-01; Lanaset Orange RN and Terasil Blue
BGE-01 wereclassified asharmful to humans. Two
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dyes(al disperse group) namely: 0203 Serilen Black
LCB and 0225 Serilen Black R-FSN were harmful to
fish. Four dyes (all disperse group) namely: 0373
SerileneBlack BNFS; 0233 Serilene Yellow 4RL200;
0242 Serilene Red BR-LS and 0203 Serilene Black
LCB werenot readily biodegradable. All dyesof dis-
persegroup, with exception of Terasi| Blue BGE-01,
were classified asdightly water polluting. Four dyes
(al dispersegroup) namely: 0373 SerileneBlack BNFS,
0233 SerileneYdlow 4RL200; 0242 Serilene Red BR-
LSand 0225 Serilene Black R-FSN were not classi-
fied ashazardousto health. However, 0225 Serilene
Black R-FSN isharmful if swallowed; 0242 Serilene
Red BR-L S causes sensitization by skin contact and
0373 SerileneBlack BNFSisirritant to skin.

Regarding chemicds, it wasidentified thet Univedene
DIF wasclassified asharmful to humansif swallowed
and can cause sensitization by skin contact, Invadine
LUN wasclassified asseriousirritant to skin and can
cause risk of damageto eyes and Ultratex EMJ and
Albegal Set can be considered as not harmful to hu-
mansand they arenon - irritant to skin and eyes (tested
onrabbits). Threechemicad compounds, namely: Chro-
mium compounds, Potassium dichromate (Cr*¢) and
Potassium dichromate (Cr*®) wereclassified ascarci-
nogenicto humanswith sufficient evidenceonther sa
tusfor both humans and animal s. Formal dehyde was
classfied asprobably carcinogenicto humanswith lim-
ited evidenceonits carcinogenic statusto humans, but
aufficient information that they are carcinogenicto ani-
mal s. Hydrogen peroxidewasnot classified as carci-
nogenicto humans.

Additiona information on carcinogenic status of
selected dyes and chemicals applied in mill was re-
quested from thethree International organizations; out
of thesethereply wasreceived from IARC, France.

To examinetheoccupationa practiceson handling
chemicals, forty five questionerswere distributed and
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interviewswere conducted. Out of thesethirty seven
questionnaireswerereturned fully completed, Sx ques-
tionnaireswerereturned incompleteand two question-
naires were misplaced by responders, and therefore
thelatter werenot included for theevauation. It was
noti ced that operating staff indi cated that sometechni-
ca terminology used in M SDSswerevery difficult for
them to understand, leading el ther to confusion or com-
pletemisinterpretation of themeaning.

DISCUSSION AND RECOMMENDATIONS

A largeportion of dyes/chemicalsusedinthemill
wereidentified aspotentially hazardous/toxic and ex-
posureto some of these chemical shas been regul ated
by International authorities(e.g. OSHA’s permissible
exposurelimit (PEL) etc). In addition somechemicals
have been dlocated threshold limit values(TLV) and
short term exposure limits (STEL ) e.g. by theAmeri-
can Conferenceof Governmentd Industrid Hygienists.

The study recommends that exposure to such
chemicals should be kept below the applicable TLV
and STEL levels. Inaddition, if necessary, suitableres-
piratory and other protective equipment should bepro-
vided a themill. Atmospheric analysisof thechemicals
store should be carried out periodically. Another rec-
ommendationisto subgtitute harmful/toxic compound(s)
by lessharmful/toxic ong(s). Specificdly, inthemill, two
out of three compounds classified ascarcinogenicto
humanswere used in either chrome/metal complex/
mordant dyesitsalf or astheir mordants. Itistherefore
recommended to substitute chromium fixation by hy-
drogen peroxide according to Veldhuisen, 199119,

Mg ority of chemica sand dyeswerecoming from
the manufacturer/supplier under Trade name because
therewasno legd requirement or predispositionfor the
manufacturing company to discl osethe complete chemi-
cal composition/formulation to its customers. Trade

TABLE 1: Carcinogenic statusof selected textiledyesand chemicalsused in themill

Name Effect on human beings Effect on animals Group Use
Formaldehyde L S 2A Finishing agent
Hydrogen Peroxide I L 3 Bleaching agent
Chromium compounds S S 1 Chrome dye
Potasium dichromate Cr *° S S 1 Chrome dye
Potasium dichromate Cr ™ S S 1 Wool preservative
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name equals‘business secret”. In addition to business
secret therewasadisturbing issue of Identity Card for
newly introduced chemical compounds. TheInterna-
tional Dangerous Substances Directiveof 1996 obliges
all manufacturersor importers of new chemical com-
poundsto carry out astudy which examinesthe pos-
siblerisksfor man and the environment presented by
such compound beforethe product isintroduced. For
thetextileauxiliary producer, thismeansthat any modi-
fication to dyes, reducing agents, finishers, etc, must be
tested and registered before the modified product can
bemarketed, even if the new substance accountsfor
only 0.1% of theexisting formulae. In order to comply
with these saf ety requirementsthe company incurscon-
Sderable expenditurewith registration, also therewas
atimeimplication. Registration cantakeuptotwoyears;
depending on the country. Thisissue of ID wasoften
avoided under the cover of trade names. All theabove
individually or in combination madethefull identifica
tion of associated to those chemicals/ dyesrisksmore
difficult. In addition, in most cases someof these prod-
ucts served the same purpose in wet processing and
can therefore cause confusion leading to purchasing
morethan one product for the samejob. Thisconse-
quently can bring about unnecessary expensesfor the
mill.

Intheregard of trade namesit was recommended,
that textile companies should request and be provided
by chemi cal/dye manufacturing companieswith com-
pleteinformation/formulation on these chemical s/dyes
regarding their toxicity, handling precautionsetc. Inad-
ditionalist of products available and suitablefor the
samejob should be attached for customer’s consider-
aion.

Anaysisof questionnairesreved sthat the chemi-
cdsthat haveimmediate harmful effect on contact with
human body were recognized by themill’s chemicals/
dyeshandling staff to be harmful/toxic. Examplesare
acetic acid, hydrogen peroxide, sodium hydrosulphite
and caustic soda. Other chemical s have been noted by
themanufacturersas having harmful effectson repested
exposure, but these had been assumed by the staff as
harmless. Examplesare sodium carbonate, anmonium
sul phate, trisodiumphosphate and various other func-
tiona chemicalsthat comein trade names.

Toincreasetheleve of understanding on potential
dangerswhen handling chemica substancesthe study

advised introducing asystematic training program on
occupationd safety for workershandling chemica sub-
stancesinthemill. The study recommended that with
corrosiveslikesomeakaisand acids, careshould be
taken to prevent skin contact by the provision of ap-
propriate protective clothing, including approved eye
protection. Also emergency showersincluding eyewash-
ersshould be provided wherethereisarisk of serious
or substantial contact with corrosive substances. Some
powdered chemical s are susceptible to spontaneous
combustion, while othersare combustible on contact
with small amountsof water, thesemateria sshould be
kept in suitablemeta container with sealed lids. Oxi-
dizing agents, though not combustible, may infirecon-
ditionsincrease the danger and should not be stored
withflammableliquids.

Study of the questionnaires assessing worker com-
prehension of MSDS havefound that workersreported
difficulty inreading and understanding significant parts
of technical informationintheM SDSs. MSDSswere
particularly difficult to understand for workerswith lim-
ited English proficiency, and therewas no requirement
to provide non - English speakerswithinformationin
their nativelanguage, such asKiswahili or vernacular
language.

The study recommended whenever possibleusing
the standardized hazard symbol sinstead of highly tech-
nical terminology in MSDSs. Onusingthird party in
preparation of MSDSsworkersin themill should use
third party M SDSswith care asthe manufacturer may
choosenot toreved their formulation to athird party.

Moreover, it wasidentified that Fibreand Fabric
Dyeing Department wasamajor consumer of dyesand
chemicalsamong thewet processesinthemill. In par-
ticular, dyesincur the mgority of the cost accounting
for 74%, in contrast to 11% of their weight for thesame
inthat department. Thisreved sthat evenasmal saving
in consumption of dyescan lead to acorresponding
greater saving intotal cost for chemicalsand dyesin
thisdepartment and hencethe need to reduce dye wast-
agesisclear. A partia hydrolys's, or decomposition, of
the dye during dyeing resultsin dyeremaining on the
surface of thefabric which must beremoved /washed
away. Thisunfixed dye, with amountsrangingfrom5to
40% then becomes present in dyehouse effluents. Ac-
cording to Cooper P. (2000), the percentage of unfixed
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dyesiswithin thefollowing ranges. dispersegroup (10
- 20%), reactive group (10 - 40%), mordant/chrome/
metal complex (5- 25%), basic (5 - 30%), sulphur (20
- 40%) and acid (5 - 20%). One of the most difficult
tasks confronted by the wastewater treatment plants of
textileindustriesistheremoval of thecolour of these
compounds, mainly because dyes and pigments are
designed to resist biodegradation, such that they re-
main intheenvironment for along period of time. For
example, the half - life of thehydrolyzed dye Reactive
Blue 19isabout 46 yearsat pH 7 and 25°C. Carneiro
et al., 2010 designed and optimized an accurate and
sengitiveandytica method for monitoringthedyesC.I.
DisperseBlue 373 (DB373), C.1. Disperse Orange 37
(DO37) and C.1. DisperseViolet 93 (DV93) in envi-
ronmental samples. Thisinvestigation showed that
DB373, DO37 and DV 93 were present in both un-
treated river water and drinking water, indicating that
the effluent treatment (pre- chlorination, flocculation,
coagul ation and flotation) generally used by drinking
water treatment plants, was not entirely effectiveinre-
moving thesedyes. Thisstudy was confirmed by the
mutagenic activity detected inthese wastewaters.

Inthiscontext, to conservetextiledyesand chemi-
calsandto reducetheir environmental impactson the
environment, the study recommendsingdlingaVacuum
Suction system and Automati c dyes/chemi cal sdispers-
ing system at themill. It isestimated that the vacuum
suction systeminstalled at Chieng Sang Industry Co.
Ltd. Thailand hasled to a25% savingin dyesand chemi-
cds(http:/mww.emcentre.com/unepweb). Automation,
ontheother hand, offersfaster delivery times, better
laboratory —to - dye house correlation, a wider variety
of stylesand higher quality. Handling of some chemi-
calsishazardous so an automated system al so mini-
mizesthe chancesof worker injury.

Moreover, to promote Global “Green textiles”
movement, Eco - |abelling should beintroduced for tex-
tileend - productsinthemill. Suchlabdlingwould Sete,
for example, that thetextile content of the product was
manufactured at an accredited factory and would con-
tain information about the product’s biodegradability,
and also on toxicity of the dyes/colorants used. For
example‘“no toxic dyes/chemicals were used to pro-
ducethistextile product”. Consumers would be better
informed in making purchasing decisions, and would
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be better ableto weigh up thetrade- offs, sincehe ping
to secure environmental benefits unavoidably means
paying the higher product prices resulting from
manufacturer’s increased “environmental spend”. At
present, alarger number of producersin the country
seeno marketing advantagein proclaiming “environ-
mental soundness” of their products and processes. This
attitude hopefully will changewithincreasing consumer
awarenessand concernin Kenya.

CONCLUSION

MSDSsarevita ingredient for providing reliable
information ontoxicity of chemica compoundsand as-
sociated precautions on handling such compounds.
M SDSswerethe only form of mandated public disclo-
sureof chemical’s toxicity in the mil. Therefore they
should bereadily availableto thestaff handling chemi-
cals; inaddition, to make M SDSsmore understand-
able sometechnicd terminology in M SDSsshould be
subgtituted by self - explanatory standardized|abel ele-
ments assigned by hazard classand category such as
internationaly recogni zed hazard symbols.

Accurateand full disclosureof toxicingredientsis
animportant step towardsimproving health outcomes
for workersintheindustry. Accurate disclosureisa
foundation. Particularly inthearenaof chemical sub-
sances management and regulation - wheresollittlein-
formation ontoxicity and enforcement exists- disclo-
sure mechanismsprovideanimportant lever to create
political and economicincentivesfor industry change
towardshealthier and “Green’ manufacturing.

Consdering thefact that thetextilewet processes
arerecognized asoneof themost environmentally un-
friendly industria processes, it isof extremeimportance
tofind dternative, eco-friendly methodsand substances.

SOURCE

IARC, France, 2012

KEYS

| —inadequate evidence

S—Sufficient information that they are carcinogenic
L — Limited evidence on their carcinogenic status
Group 1 - agent is carcinogenic to human beings
2A - agent is probably carcinogenicto humans
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2B - agent ispossibly carcinogenicto humans
3-agent isnot classifiable asto carcinogenic to hu-
mans
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