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The size of the waste problem

Wastes of all kinds are a significant problem worldwide

« Waste volumes are increasing in many countries along with industrial and population
growth

« Slow uptake of Cleaner Production and waste minimization
« Slow growth in offsite treatment and disposal facilities
« Hazardous waste increases as a result of, for example:

v growth in trade in chemical products

v increase in hazardous components in household waste

v improving health care, generates more medical wastes

Waste from obsolete products can be as important as waste from processing
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The context: All countries generate hazardous waste

Pesticides Chemicals

—_—

Acids & Alkalis Lead, Acids Infectious wastes
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Evolution of hazardous waste management
controls in developed countries

6

HWM systems go back only 30 years
« Around 25 countries with well developed HWM systems
« Maybe 20 more with systems under development

All national systems have many common features e.g.

* regulatory controls introduced in stages
 gradual facility development
« administration and information systems

BUT no two national systems are identical
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A hazardous waste has the potential
to cause an unacceptable risk to: [

- PUBLIC HEALTH
« THE ENVIRONMENT
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Why definition is difficult

The hazard associated with a
waste depends on:

COMPOSITION PHYSICAL FORM
HAZARDOUS WASTE
CHEMICAL PROPERTIES PHYSICAL PROPERTIES
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Examples of hazardous waste definitions:
Basel Convention

45 categories of wastes that are presumed
to be hazardous. m——

PLUS ......

oy

\}/
AZARDOU

flammable, oxidising, poisonous, WASTE
Infectious, corrosive, ecotoxic N

These categories of waste need to exhibit
one or more hazardous characteristics:
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Examples of hazardous waste definitions: UNEP

Wastes other than radioactive wastes
which, by reason of their chemical
activity or toxic, explosive, corrosive or
other characteristics cause danger or

are likely to cause danger to health or
the environment.
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Examples of hazardous waste definitions:

UNDER US EPA REGULATIONS:
1. The waste is listed in EPA regulations

2. The waste is tested and meets one of the four
characteristics established by EPA:

 Ignitable
« Corrosive
* Reactive
* Toxic

3. The waste is declared hazardous by the Generator
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Examples of hazardous waste definitions:
European Waste Catalogue

A core list of 850 types of waste

Of these, around 420 are classified as
hazardous wastes

These are divided into 19 main categories
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The objective of definitions

Why define wastes?

To decide whether or not that waste should be
controlled - this is important for the generator as
well as the regulator

Why create a list?

* Clear and simple

* No need for testing
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Different methods of classification

« Lists e.g. Basel Convention Annex |, Basel List A,
EU European Waste Catalogue, US EPA list

« Origin e.g. processes, Basel Convention Annex |l

« Hazardous characteristics e.g. toxicity, reactivity,
Basel Convention Annex i

« Chemical and physical properties e.g. inorganic,
organic, oily, sludges

« Need to match classification to objectives
« No method will suit all cases
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A waste Is considered a Hazardous Waste If

It Is defined as or considered to be a
hazardous waste under the laws of
either the exporting country, the
Importing country, or any of the
countries of transit.
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Elements for control

s [

WASTE GENERATOR

-
=
=
Regulatory
DEFINITION OR
CLASSIFICATION OF _p Tools for
WASTE m —> Control
TRANSPORTATION

<

= — | y

FACILITIES
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Elements of legislation

Responsibilities

Controls &

-s

!
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Waste related Rules

. FION IGT IR fIAGA 202 (Solid
Waste Management Rules 2021)

« JIfF IGT (2- IG) IR Rfgren
202 ) )
. fICEN P IGT 8 GIRICTOISHd I8

WWW 055 (Ship Breaking and
recycling rules 2011)
* National 3-R Strategy, 2010
« Bangladesh Standards and Guidelines for Sludge
Management,/ 2015 .
. [HIFSH-IGT (TN & AT @A TR
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Waste related Rules

* (Medical Waste (Management and Treatment)
Rules 2008

» STOTNS FIFIA G5 ((NTFY)

JINTTl R008 (0zone Depleting Substances
(Control) Rules, 2004)

o AIICIN ASTZRT QI So0q (The

Environment Conservation Rules, 1997)
 The Environmental Conservation Act (ECA), 1995;
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ECA 95 Bangla with amendment 2010

*(F%5%) “Jferf Te7 (Hazardous Waste)” 5t @ (@17 Je7 q7 Fer (ofe A1 a0 edsie FEce
ST S (I IS5 A AL T ST FEce e, Fiie e, wae, [rewaefa,
(oG, FAEAT T N (T Frowq [l AT ARCITH TG 55

(@) “Revems s 9 g7 @ 2md TRE TS SR TS G @60 @
T2 T, Wgw, S_Ye 91 Sfafae «Afiae AREem oy wfews;

@) T @ @ o, IR, Ffow, cowfEn A T frefe, ffie 9 g Aiee w3 At

wfodq AfTe A4 F7;

o(@) Yot e oifer am, YRFerf I T, R, NgEERd, @RISR, TR, | |
sifeet, SEWINT, q@IT, Afeirizad (Disposal), ©ifr, 2ejif fAaE Fkew fr;

8 ot | oS qeh Betime, SmET, Tegread, @RI, sAfiaed, fonifa e qrdt-fatay -wifaaes
ORI FAFI, Sy SN2 [ e, &9 qrr fesye qe7 Sesiivm, efeese, q@e, semead,
RIREFI, FIAE, A=, S, I, AfFemaEae (Disposal), T Tesif faae sfics nfa |
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Ship Breaking and recycling rules 2011

(R9) ‘TE” 9L AT HT R () @ ATRNTS T80
(*Y) ‘et s o< SR 4177 R (98) T TGS e smid;

(00) ““feege &S~ WL WS (I I& A2l TR eFfed A (ST (physical), A (chemical),
faf@ 2l (reactive), e (toxic), Wi (flammable), RTFHEE (explosive) 1 T (corrosive)
T YFFSIF NN N (@I 67 AT AW T AITod FCET FCZHA a1 AR Fo 4
IfTe #I7 ¥R fmaffe IErmRe 327 SToys 2303-

(F) STOET 2 @F TN © @ SFTFGE ISTAIZ;

() @ 57T IET AR GoFae SFHET © @ e @ (@ @ F a1 G3If4s *md wrar siffe e Ave
(concentration) T& SHRIE IS NA@R T I K3

() ST 8 @ LT G Oife ! ‘T ¢ ‘¥ TE 987 AW T W0y T& OHOE I R ¢ fefe
@olEr famyste Jfera Aiferfrs &3
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Ship Breaking and recycling rules 2011

5. Industrial operations 5.1 Used/spent oil

using mineral/synthetic | 5.2 Wastes/residues containing oil
oil as lubricant in
hydraulic systems or
other applications

16. Production of caustic 16.1 Mercury bearing sludge
soda and chloric 16.2 Residue/sludges and filter cakes
16.3 Brine sludge containing mercury

Production and/or

20. : : 20.1 Contaminated aromatic, aliphatic
industrial
use of solvents or naphthenic, solvents may or may not be fit for
reuse.

20.2 Spent solvents

Production of canvas

24. . 24.1 Chemical residues
and textiles
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SHA -
Ship Breaking and recycling rules 2011 piNSeie

(List of Hazardous Wastes)

Production or 26.1 Process waste sludge/residues
industrial use containing acid or other toxic metals or

26. of synthetic dyes, dye- | organic complexes.
intermediates and 26.2 Dust from air filtration system
pigments

34. Purification and 34.1 Flue gas cleaning residue
treatment of exhaust 34.2 Spent 1on exchange resin containing toxic
air, water & waste metals
water from the 34.3 Chemical sludge from waste water treatment
processes in this 34.4 O1l and grease skimming residues
schedule and common | 34.5 Chromium sludge from cooling water
industrial effluent
treatment Plant
(CETP's)
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Ship Breaking and recycling rules 2011

SO - R
[fafe & (wo) BE]
Rreieswe qreu Siferst
(List of Hazardous Wastes)

36. Hazardous waste 36.1 Sludge from wet scrubbers
treatment process e.g. 36.2 Ash from incineration of hazardous waste, flue
Incineration, gas cleaning residues
distillation , separation | 36.3 Spent acid from batteries
andconcentration 36.4 Distillation residues from contaminated organic
techniques solvents
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Ship Breaking and recycling rules 2011

L

T e o
-, (Name of Hazardous Chemicals)

. ayfEEETEe (Acetaldehyde)

a. afife @fTe (Acetic acid)

LR A IREEEE (Acetic anhydride)

8, B ( Acetone)

e, afFER ARTEEEE (Acetone cyanohydrin)

-, afG rEEEEnEE (Acetone thiosemicarbazide)

a, aBFEFTEEE (Acetonitrile)

¥, afHEE (Acetylene)

B, afifem (&5 @REE (Acetylene tetra chloride)

Yo, AT (Acrolein)

5. afa=TaEE (Acrylamide)

y3, af =D TES ( Acrylonitrile)

wa, afgr=irrapEs (Adiponitrile)

38, aiefewd( Aldicarb)

se. ayEEe (Aldrin

e ayenEe gerrE (Allyl alcohol)

¥q,  ayenEe wirEe (Allyl amine)

. ayeEnes @rEnEe (Allyl chloride)

B, ey (ATEEE) (Aluminium (powder) )

30, GyEEW aTEEE (Aluminium azide)

35, ayEfFmET @TEEEEEE (Aluminium borohydride)

a3, ayEfafmm @ EE ( Aluminium chloride)

v, ayEElRE FAEE (Aluminium fluoride)

38, ayEfiEs Tt (Aluminium phosphide)

A WEE EEEAEA (Amino diphenyl)

3y, aurE e (Amino pyridine)

4, GEEETEE-2 (Aminophenol-2)

W, GEEAGREE (Aminopterin

EEN AAEER (Amiton)

0. OWEHE EEES (Amiton dialate)

Y. e (Ammonia)

L =T @A #fews (Ammonium chloro platinate)

©8. AR FEGE (Ammonium nitrate)

©B, =TS FERES (Ammonium nitrite)

o, wyaTerETs s (Ammonium picrate)
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ple. ) T W T
e Faeregeres W =0
it (Name of Hazardous Chemicals)
b, @A (Anabasine)
w4, affes (Aniline)
&, afefere 3, &, wBERWET (Aniline2.4, 6-Trimethyl)
h. HIFEEFEER (Anthraguinone)
g0, afFEf ormErEy (Antimony pentafluoride)
83, G a (Antimycin A)
83, aaafEE (ANTU)
B8, W CCEMEET (Arsenic pentoxide)
EER WA FESEEE (Arsenic trioxide)
8¢, Wi IEEEE (Arsenous trichloride )
8, wiFHT (Arsing)
89, WS | Asphalt)
8,  WNEER-EWEE (Azinpho-ethyl)
8%, e frerEe (Azinphos methyl)
to. MEGFIET (Bacitracing
@3, = =eEs (Barium azide)
@3, @ TEGE (Barium nitrate)
o, S TEEES (Barium nitride)
&8, e EEEE (Benzal chloride)
@, (ETEEE, LA (Benzenamine, 3-Trifluoromethvl)
#b,  @E (Benzene)
t4. (e A @ (Benzene sulfonyl chloride)
2. (EEE, 3 EATIEA )-8 TEGT (Benzene, 1- (chloromethyl -4 Nitro)
th,  EFEE T 45w (Benzene arsenic acid)
&0, @EEEw (Benzidine)
Ly, EEEEEE | Benzidine salis)
R TAEWREIEE, 8, ¢ BEwEE-2 (FrEmEeEE) (Benzimidazole. 4, 5-Dichloro-2
(Trifluoromethyl) )
b, EEPEEEL (Benzoguinone-P)
L8, EEhEEge (Benzotrichloride )
bt e e (Benzoyl chloride)
b, (ST SEEHEEE (Benzovl peroxide)
w9, T @R e (Benzyl chloride)
ety @t (#mEEE) (Bervilium (Powder)
s, TEIEEE (%, &, 3) EEET-2-FEEEA (Bicyelo (2, 2, 1) Heplane -2—carbonitrile )
q0.  TEfFEE (Biphenyl)
qy. {9 (e gerEs) FEwEE (Bis (2-Chloroethyl) sulphide)
a3, o (mmtrder) @B (Bis (Chloromethyl) Ketone)
0. fom (Gl-FAEhTER wrelE) WEETETE (Bis ( Ten-butyl peroxy)cyclohexane)
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Ship Breaking and recycling rules 2011

e oot e am" e —— e
= (Name of Hazardous Chemicals) - {Name of Hazardous Chemicals)

a8,  faw (befEEsEemEtE) 509 (Bis (Terbutylperoxy) butane) yse,  #ACEH (Carvone)

ae. (2, 8, b s AT (Bis(2,4, 6-Trimitrophenylamine) ) 338, T EEHS (Cellulose nitrate)

qu. e (memEitaerEs) 29 (Bis (Chloromethyl) Ether) ysa,  r@EmEafBE @fE (Chloroacetic acid)

9. ﬁi’ﬂlﬂf w7 & e (Bismuth and compounds) 350, s (Chlordane)

. femmwE-a (Bisphenol-A) 334, @TEmErETEs (Chlorofenvinphos)

b, fadBrEre (Bitoscanate) s, rEfieEE crfem(Chlorinated benzene)

bo. e e (Boron Powder) 33n, @l Chlorine)

by EERETEEEE (Boron trichloride) yao, i w=Es (Chlorine oxide)

b (@ERLTERETEE (Boron ifluoride) 32y, e BiEgEmEE(Chlorine vifluoride)

o, frurEeEaE o, 5 78 @A GERAES G (Boron trifluoride comp. With methylether, 1:1) y34. e Chlormephos)

w8, @i (Bromine) Yo, @ECEeTE e (Chlormequat chloride)

vt @ b Ee (Bromine pentafluoride) y38,  @mErafne @emEE (Chloroacetal chloride)

bl @ G e (Bromo chloro methane) sae,  @mEnafFemiEEE(Chloroacetaldehyde)

e, (FATETEEH (Bromodialone) sab. EmErafERE-y (Chloroaniline -2)

b, f4EGMEE (Butadiene) s34, @mEafEE-s (Chloroaniline -4)

brin, fa%t5+ (Butane) sk, A (Chlorobenzene)

no,  [AEGTAM-3 (Butanone-2) yip.  ETETEEW mmEwns (Chloroethyl chloroformate)

5>, (4001w wan®w 017 (Butyl amine tert) yoo. @R (Chloroform)

w3, [EGTEW grEfrEm B (Butyl glycidal ether) Yoy @@ wme (Chloroformyl morpholine)

wo.  [EGTER wignremEs (Butyl isovalarate) yor, @R (Chloromethane)

58.  [E5E wrfesmh 5T (Butyl peroxymaleate tert) yoo. T Fede T4 (Chloromethyl methyl ether)

ma.  [EG{Ee fense B (Butyl vinyl ether) yes.  mEREEEiE (Chloronitrobenzene)

B, f4&5 @w_as_sraan=5 (Butyl-n-mercaptan) vee,  ErEmEEREE (Chlorophacinone)

54, 37 =% e i (C.1 Basic green) you,  ETEEEEEE afFE (Chlorosulphonic acid)

s, i w9EE (Cadmium oxide) veq. e (Chlorothiophos)

s, wnefinm FEUE (Cadmium stearate) o,  TETETEER (Chloroxuron)

soo,  dAERE S (Calcium arsenate) vob, @ <Brs(Chromic acid)

s0b.  awiFmm rdE (Calcium carbide) y80.  Tawie cmarEs (Chromic chloride)

02, wawmT RS (Calcium cyanide) 383, ot #TEEA (Chromium powder)

son.  afrcam (Gramee) (Camphechlor (Toxaphene) ) 388, s AEEA (Cobalt carbonyl)

o8, ammwerfaies (Cantharidin) sHe, AR AELAEEE S A (Cobalt Nitrilmethylidyne compound)

o, aWeHE (Captan) s88.  mEEES «18eW (Cobalt (Powder)

sob,  FEmEE @EEE ( Carbachol chloride) s8¢, TEEREIE (Colchicine)

509, awdifE (Carbaryl) 3B FOTd &% 3 A (Copper and Compounds)

sob.  FAREW (e (Carbofuran (Furadan) ) 389, ForalmEREEE (Copperoxychloride)

sok. P AGTERES (Carbon tetrachloride) 38, FEEETEE (Coumafuryl)

sy0. s e EE (Carbon disulphide) 385, FLHE (Coumaphos)

333, W TErEAET (Carbon monoxide) e, m (I('oumalelra1 yl)

sya. AR (Carbonphenathion) 3e3.  FEffE (Crimidine)
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Ship Breaking and recycling rules 2011

hlid VHF R T
Thomere Tl & EREIT T TR YSRT, 205 39
[ Ttagrs *wida A
Eiiid Tt *Hfees A - (Namg of Hamnrdona (hemigalc)
ES (Name of Hegardous Chemicals) s30. Bl RBD= (Diepoxy butsar)
323, Wm(cmmlflﬁ}df)‘ 3y, EERATEN FRATEE LS (Dicthy) carly cirratc}
e, we% (C ) Sed. amadiEN et (Diethyl cklarophasph
528, P (Cumenc) o 33z, SRRt SNAmATTe (Dicthyl ethianolamine
M. ARTARES Qs (Cy Bnog ) 328, WRRMIEY AREEHEIEE (Ahg=0e%) (Dicthyl poroxydicarboaare (Conc-30%¢))
Y. IS SEES (C Iodide) 2. 5{%AMTE1 A i wfelfad (Dielhyl phemylene diomine)
2L AR (Cyanopbos) Seu. SRR (Dicthylaniine) T
\atr,  STRTANGS (Cyanoticats) So%, SRR $% (Diethylene glycal
= - . yeol)
- iR i {Epatiic M) Sov. SR ditce e iethylene glycol dnitats)
N S, SRANPADRREDicthyleo: wiantice)
;@\: ((lyw,hummg) S00.  slERdFg Srem 4513 3iDicthlencglycol buty] cther)
ks 5. FAyTAprsien Wiz (Diglycidyl ether)
Yoo,  ARGAOTENES (Cycloheximide
Yok, mmtuft-ct(i‘fdopcmdm' l) A, OVIe (Digiain)
o ol qera,  wiRgRE sl (~nw>=oo%) (Dihydmpamxypro]ma((.um ==31%)
et it 2ol.  EROTRET$T «=2E (Diisob
5 1 =X
ok, W’M‘mm&)ﬂ‘om«m cmmtmmnc) S )
Yo, WW(«: R (i
Yo AT« ey Sew. $RGAnE {Dimelhoals)
oe. ST (Dimethyl dichl
yen, 5% (DDT) AR
Ste.  rwatar (38) (Docaborane (1 4) ) Sov,  ERfRMEN BRI (Dimediyl by
. (DN 3 Srib. R e (l)lmadly‘l mtmwumms)
3ae,  (RRST 7o (Demcton S-Methyl o, sRAfter S e it Dimethyl P p ]
sap, STt “trafors Eatdoil (7 rp=vo%) (Di-n-pmupylperoxyiticarhanue (Conc — . [’ﬁ;ﬁ;l :nmdﬁf& Suriige abts (Baf «m) (Dimethy] phosploramidi cyanidc acid
8094
Szt (Dinlifos) A% RLCu ] R (Dimethyl phosphsrochloridod
¢, SITWERARGT¥ (Diszodiniropheaot) V2. B R (ewa) (Dimethyl (DMS}H)
4G aoreeiin a2 eidod (Tops=aot) (Dibensyl peoayhicarhanate (Concz=90%0)) v8,  FEfTAMT MU (Dimcthyl sulphide)
Ty Diborant) Be. SRR [Lhmellnylm-ng)
S, EEGPABME (Dichl vlcac) Pu.  FAfREME T (Dimethyianiline)
Sy, IRFTATTRICRIR GFRTRE { | Hchlomobeazadkoni ) 239, SRR @eEs (Dinetbylcarbanyl chlorid
Svo.  SMGFTtHte WE Dichlorocthyl ether) 3. i3l (Dimelilm)
Syd.  WEGERRNGES (Dichl hyl phenylsilane ) Vb, ST 6- ww([»m:»o-qml)
S, BiGE 136 (Dichlorophennl 2, 6) Wa.  HCEATE A (Diniropl
o, ma 8{Dich} 1-2,4) 235, ARG TR (Dimgutol
SvB. i o «f0% P (Dichlorophemoxy acetic acid) RN, FRGIOR (Diccseh)
Sve.  BGFTETAtTIR- 3,3 (Dichloropropaoe - 2, 2) S3v.  wlEjaeid (Diniterb)
Sve, SRGFGPITIERR AP0 {Dickl icylic acid-3, 5) 8. ST (Dioxune p)
Sy aidcrcre (wuled)(Dichlurvos (DDVP) 3¢,  SFUPEf4R= (Dioxathion )
M. Dicratop 236, W47 (Dioaine-N)
Sy, PR (Dicldein) WL IR (Diphaginone)
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ST T & WREDTT T T T, 403 Sts
Eiid Tty *ptT
il (Name of Hazardous Chcmicals)
Wy, SRITIENLS F9ECET (Diphosphommide cthyl)
S3p, SRR HNS B ARG (4wt (Dipheny] methanc di-isecynate (MDI) )
300, wPRDAMIRTe gidvow [usn 24 (Dipropylens Glveol Butyl sther)
ey, A= i It tu (Dipropylene glycolmethy! ether)
oL HRPEATERA Adh (aI¥gba) (Disoe- botylporooydicarbons e Canc =8(%))
320, FEEEDE (Disufilon )
8. WAEES @ilhmmnn’ i idedE)
vae,  SEOATASAL (Dithiobiurate)
dou. At (Endosulfan)
89, &FEH (Endothion)
%oy, a~t (Endrin)
Aeh.  AMCFErOLEte (Cpichlorohydoce)
o, W (EPN)
98).  sotamPretam (Ergocala ferol)
W3, AT BROIG (Erpotami
3P0, WHTTEEAT GAIES, 3 AT (Edhancsalfenyl chloride, 2 chloro}
AB8.  Adfin 33 sReHENAPISS (FLhunol 1-2 dichl )
We. AR (Ethion )
986, Bpme (Eth hos)
a8, Retfw abra (Kthyl
Wy,  Aelf oE (Cthy] alcohol)
Bb, B4R ceifies (Ethyl beozenc)
200, Y4 @ S5 (thy] bis smine)
ey, Wt Uit (Ethyl bromidc)
A, BN BATAD (Ethy] c.arbamam)
30, Xetfter $upr (Fthyl ether)
ed, WY GCARART-2 (Efhyd hexanol -2)
a¢e. TR THREUR (Ethyl mescaptan)
ed. AW gy 3 (Ethy]l mercuric phosphate)
W9, ety SeiEeEe (Eahy] methacrylate)
Ay, Ttaw A0 (Hihyl niteals)
k. Rt ShRTRIEE (Fihyl thiocyanate)
o,  WHEMQTAT (Ethylaminc)
355, i (Ethylene)
W, AR rrmt®F (Ethylene chl ine)
ayn, O eitErTes (Bekylene dibmmub)
S48, T otz (ithylene dismims)
w2 e wiifts WtoEhite {Etaylenc dinmine hydrochloride)
S, S BRI (Bbyleoc flourohydrine)
N
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Ship Breaking and recycling rules 2011

. A Sy % 2 e e T R, 2633 o e s e
i aaiaciull [ Titocers P T TE Tt vk A%
T (Nawaz of Hazardons Cleenicals) - (Nawe of Hazardons Chemicals) . (Name of Hazardons Chemicals)
xat W g (Ehylene ghyool) to, A IRITRA SRIRA & O SRS cxometuylene dinmine N N dibutyl) ©SH, 75 PERIAE (Lcad stypbanate)
s, BT T EAAMYS (Ethyleae glycol dititrate) cob. A (Hexane) w8t P (Leplophos)
e, Hf¥foe e e (Lithylene oxide) 0%, (COAPTARIOTINC 3, 3, B, &, %) (Hexamitrostilbens 2, 2, 4, 4, 6,6 ) ogu, i) (Lenisite)
3%, ERMPTET (Ethyleaiming) sob, & (Hexeac) @29,  PTEBTUE CIEFIW 417 {Liquificd petroleom gas)
223, Bffae wis-gpralie (Ethylane di chloride) con.  ZJRHIS OIFEE (Hydrogen seleaids) oab.  Whmm aREEs (Lithium hydeide)
3 i (Femamiphuos) S0, TftEiTes M (Hydrogen sulphide) Bh. AR ERwETTS e (N-Dinitrobenzens)
320, ARG (Femitrochion) e3).  WREIS (Hydrazing) @00, TGP AEER 3 (Mapnesium powder or ribban)
208, AT (Fensulphuthion) o33, ofdgllind 855 (Tvdrawome mtrule) o). wdwt![#i (Mulathion)
2. g W (Fluemetil) c3c.  ABEREF A6 () {Hydrochlogc acid {Gas) } €43, PO =R AE1eY {Malcic anhydride)
2o, FR= (Fheorine) =8, s (Hydrogen ) ota, TEOMARRGE (Maloaonicrile)
e, RO SRR FeRTaa e <fie #8 s (Fluora2-Ryrdoxy butyric scid smid sell <5a. gt ctes (Hydrogen bromide) <af. i aare Ao e R (Manganese Tricarbonyloyclopentadiene)
T ester) ok, OKEIET MRS (Hydrogen cyunide) e,  FCFR THTER (Mechlor ethaming)
Sy, FOMRAORE (Flusroscetamide) €39, ARG Ergs {Hydrogen fluaridc) oy, AW H (Mephospholan)
2oy, AN afits quitE 3P0 4= 2357 (Fluorczcctic acid amide salts and esters) “oab.  afficas aafie (1Tydmgen peroxide) oty MM gt (Mercunic chlumide)
o, yoalEEqcmtaze (Fluaroacetylchlonde) @5, UERAFA (Hydroquinone) eay.  IRRERT TS Oorouric oxide)
Wy, FERETY afrs aaits ¥ 228 (Fluorobulyric acid amide alt ester) oo, B (Indene) oy,  TRAERF ABSS (Mercury acelats)
¥, WRANFOFT &5 «7its 36 37 (Fluorocraconic acid amidc sslts cster) oYy, T ~tEe (Indiym powder) cun. TR gRTE (Meroury fulminate)
o, REREHM (Fluorouracil) ey,  RrEtfuf= (Indomethacin} ok, SRt St ghfte (Mercury methyl chloride)
Wi, oo (Fonofos) o0, alailex (Toding) ok APPEFM (Mowilylons)
9, IR ERESs (Farmeldehyde) g, Sty diftetr®s (Indium tetrachlaride) d.  HETRINT FERADT (Meth lein di )
Wro. #ARGICG Al loiRS (I s hydrochlonide) 222, AR (ronpentacarbonyl ) OB, TN WS (Mcthacrylic ankydridc)
wo. Rt G&E (Fommic acid) oo,  SIRETCMH (Isobeazan) ake, e uHEodleRPEn (Methacryloriinls)
¥y,  WTCIRTAS (Formopasanste) SR eI e (Isosmyd slcobol ) i, RSO SEARNTRY RO M ethacryloyl oxyethylisocyamate)
Sye.  Frcfean (Farmathion) ex,  MEAEENY Se (lsosutyl aleabol) wie, oo (Methanidopboa)
apa, WA (Fostaiomn) 032, ERREHEC 1€ (Ixobulyre nilnle) oy, o (Methune)
By, ealaeIoEm (Fubcridazalcy cto, IEIANIRT «fr5 o, s-siiERr Rt 27 (lsocysnic acid 3, 4-dichiorophonyl cstee) oub, TR gt (Metbanesulphony] fluoride)
B, () cad, WA (Isodring olo, e (Methidakior)
be,  APMMIIEFRMAE (Gallum Trichloridc) et RerEgAre (Iofluorophasphate) 9. e (Methiocarb)
08, YAZEHERRT (AR HAGHEREF) (Hydroxyacetonitrile) {Glycarittle) ©88,  WEATRA - REHAGE (Jsopborone di-socyunate) ©33, e (Mefhonyl)
Apt._ WA 8 EITOMRRCeTteRY S G {Guanyl-A-nitnsiminoguynyl-1-tetrazent) o8, wEeaRe 2aceen (lopropy] aleabol) 098, FNIR 4 (M cer-vs) (Mcthoxy cthanol {2-methyl cellosolve) )
T, PTG (Heptachlor) oS¢, WEATEHMY GrrtE ST (Tyupropy] chlorogurk ) <8, TRoTarteftr afsfry st (Methoxyethy] mencuric roetate)
39, onafetin 5 -alaaFHRIRT (fvp 965 (Haxamethy] tetra-wxyscyckmenate {Coos 75%)) sey.  WEATATT ¥R (lsopropyl fomatc) s, FrrksfEem oRME (Mothyserylol chloride)
b, CoRTETETE (exuchlorobenzent) ocd,  WEFIIFTEE ReEr (EaTs (o WARRE AT {soprapy] methyl p?rualyl dimethyl m?thmuale) oy, e 3 @IaISfomED (Mathyl 2.chlotoscrylals)
u, ARSI (BT me)dm (Lindenc) ) ooy, WOTF (0-XEef Ay, 8 B1) (Juglone (5-HydroxyNaphtbalene-1, 4 dions) ) ©39. e upremet Qvethyl afeohol)
con. | RNTEICAPTAReRN(1 oth,  ®T (Keteac) o, PR 2 (Methyl amiac)
co3. AT mmmm“wm) <60,  UKANIGE® (Lactonitrilc) o, T CANEE (i W) (Methyl bromids (Bec Thanc)
€03, AN Hexachloronapthalenc) 083, ev Wof® (|.cad arsemite) oo, Tk GFts (Methyl chloride)
S0 RANREAIT Tl CPHANAL (1 lenalluonmopenome xesguihydriie) 3. £ W (eviEn (O0) (Lead at high temp. (molten) ) o, e et (Methyl chlocoforn)
tol. mfimity =rRsgts(Hexamethyl phosphoromide) cho, 2 it (Lead azids) s, e optomrnd (Methyl chlorotormate)
|
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. Ship Breaking and

recycling rules 2011

ey o 5 whvEONR i Teen i, 290 b a8 i A P
Eiiid Rtae=ry et e [+ et oy T
il (Name of ?@Ms {hemicals) = (Nowe of Haznrdons Chernicala)
e, fierty AeFtERE (Methyl cycloh By}, fwfts mema (Nicotine sulphnte)
w8, TN T (Mohy] disulphice) B3e. I 4PE (Nitric acid)
oy, TheRn Ridw RGP« 2s (g 2%} (Methyl ethyl ketone peroxids (Cane,60%)) B8, WP WG (Niloic onide)
oy, fae%y O (Methyl formate) 33¢.  RGPIATES (Nitrobenzeac)
ey, % watis (Mothyl hydrazine) ok, SROIFRN (a%) (Nitocelluboss (dry) )
St Tt aftorr it S (Methyl ivobutyl ketime) 833, ARErwTEaw (Nitrochlorobsnzene)
o, Frelm et Methyl isocyanate) BYy, RGP IR (Nitacychohexanc)
eyo.  FCTH WEZMCTETIGD (Methy] isothiocyanate) 8%, ~ROha (Nitrugen)
b, Ty qfrERT et TS (Methy] mecouric dicymnamide) 800, TRLSPRT ST (Nitrogen dioxids)
a3, BT YRR (Methyl Mercaptan) 5ay,  AMGRYS SHLE (Nitroacn oxide)
oo, Fa & antiwiaes (Methyl Methacrylalc) 808, SROPW=REETEY (Nitogen Hiluouids)
<Y, Sy comgAon (Methyl phencapton) <o : B&o.  ARGTUNE (Nitroglyoerine)
eae, ¥ PR TERwTEs (Mcthyl phospharic dichlaride) fal, ARG+ (Nittopropanc-1)
oy, S dinmprimE (Methyl thiocyamats) Bog.  wisgiEr oty Nitrogmomame.- 2)
2a. I EFtRiiee OMethyl trichlorosilane) o6, ARGPF SRR 4% (Nitroso dimeshy] aminc)
eay, Fedn =g R (Mothyl vinyl kecoas) 804, (@A (Nanar)
<db. TR T (- grostaFe) (Methylene his (2-chluroaniline) ) Boy. FAPWRS (Norbormide)
goo, fARf= orv®s OMcthyviene chloride)} By, &Pt (O-Cresol)
80y, FARIRRN-8 8 (2-GTAMPRF) (Mothyleachis-4.4 (2-cllorcaniling) ) 8Ra.  w-lagl s {O-Nitro Toluenc)
803, (arHd (Metolcarh) 865, o PrEt0-Tohudine)
80d, (4RO (Mevinphos) 389,  eMRWH0-Xyknc)
80B,  CAIAIAIe (Mezacarbale) RRo. o/ AEGaRE (0P Nitroaniline)
o2, TROIEEE B (Mitomygcin C) 888, ST (Oleum)
80y,  WRATETT AMEEA (Molybdenam powder) BEC, W & GRAMITY 2 BwEn =R EPiads R 3 (OO0 Dicchyl S cthylsuph. methyl phos)
Ra9, | 231 (M, phaos) 884, '3 9 SAIRTEr w31 oxjeTEna] e faara (OO Diethyl 8 propythio methy] phowl thiasl)
#ov.  wTtws (Morpholine) s, °° SRAE 7 SRRy R sTRTImie (OO0 Dicthyl s cthtyteultphinyd
8o, TARTAR (Muscinol) hylphusphumosthicuie)
830, afand o (Muslanl gas) gy, H € BRRH 7 PuErsrorger sen e TeSTeTIHEREA? (OO Dicthyl s cthylsalphauyl
913, -7 OFE (N-Butyl scctate) ___methylphospharuthioute)
Te &R e (N -Butyl akoohal) say. °° wﬂl‘;ﬂ'l 25 B B ORI CorAMIzaIE (OO Dicthy! scthyithiomethyl phospho-
830, RA-2209H (N-llexune)
333, a £, 8,6-COFGIE (V- bicthyl N, 2. 4, 6-Tchanizosniling) B20. Mt CHRBRIS S (Ui hodiun cornplen)
3¢, A1 (Napbtha 8o, =T qS (Orotic acid)
$34.  miest gy (Nephthe solyert} B85 - - g )
839, TIPS (Naphthalenc) :.: wm((gxmﬁww)
8. AlwuiF 13 (Nuphlhyl amine) - -
S, v con ST (Nickel corbonylnickel tewrmcarbonyl) NeE. WML WL PO (ORI (O At 3, S (hlasauietiol )
- B2b.  ofdERrecTay (Oxidiphenoxarsine)
8%o,  FReT #BER (Nickel powder) = 5 -
83>, Pt (Nicoling) ML W Dy wilion)
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Frracey ol & wefverR Rl e R, ol

i
=

AT “rTRT A%

(Nazus of Hzzarous Clewleals)

BQb,

Wi T (Oxygea Qliquid) )

825,

arfyrar wiizzade (Oxygen difluoride)

B®a,

s (Ozone)

8%,

aiErw (Pritraphenal)

Bo%,

*iHT%= (Paralfin)

Blaz.

~TRT9FT (% SRS 8 WSS e (2,

(Niethyl 4Nitrophenyl phoyphes) )

BOE,
Biat.

#IRTNE (Paraquat)
*arienll UDPARS (Pursguat methosulphals)

ek,

*3Hea (Pamnthion)

8%,

#TARE fRAm (Pasathion methyl)

By,

*3f%r &+ (Paris green)

B,

#T F7AF (Peota boranc)

B4,

o0t ez 3044 (Penita chloro ethans)

B,

ot Gt (Pents chlarophenol)

848,

CPBTEIEITE (Pontabromopbanol)

B89,

BT FRET (Peatechloro nuphthulens)

858,
B¢

corbEen- 2378 (Peatadecyl-amine}
oriRan o dlv G~ 3FF (Pentacrythaiol Lotranitrate)

LALS

T (Pentne)

AT (P 5

B8y,

wwrstzs abrs (Perchlaric ecid)

4,

*REFTARRM= (Perchlorocthyicne)

Bvo,

BT <016 (Peconyacetic acid)

By,

& {Fhepol)

By,

OBV, 3 24T 257 (8 4w BT (Phenal, 2, 2-thiobis (4, 6-Dichlaro}

Avo.

@, 3, 3-tteir (8 Aot o-faftw cee) (Phenol, 2, 2-thichis {d<hloro 6-methyl
pheool}

vl

e, 2-(3-fistfr Tuiw) ettt (Pheool, 3-(1-methy] ethyl) methyl

B¥e.

e TRpfes ERTFANE (Phenyl hydrazine hydrochlaride)

Byta

conider ateefe AR08 ( Phenyl mercury acetats)

L%

cwitte Pl (Pheoyl sil ]

vy,

CaAlTH R (Phenyl thiourea)

BvYy.

o Mh-ar i (Phenylene P-dismine)

o,

TG (Pharate)

A%l

TR (Phesizling

LI
B,

w8,

B,

giz



Ship Breaking and recycling rules 2011

Eiiss R vpda T iR Ty wee w e T AT
- . (Name of Iiazardous Chemicals) = _ (Name of Hozardewes Chemicnls) = (Namse of Hazardous Chetleals)
Bws,  RORR (Phosphine) evs. Gttt misdiv i (Propioluctone beta) 290, CHITEAIY TPRATRE (SOdIUm picrBmate)
892, wonRT <fw (Phosphoric acid) o7, GaITHI=IRGR (Propionitrilc) €48, CAMBAN Z01cHs { Sodhum selerate)
any, O (G GRS (3-Rerde diean) crast (Phosphoric aciddimethyl (4-methyl o, CHMICHISEZRM, © el (Propionitrile, 3-chlara) ez, OISR O (Sodium selenite)
" thig)phenyl) 09, CAMIR=, 2-quitsT (Propiopbencue, 4-amino) 2ok, TSI =™eies (Sodium sulphide)
Bhd.  PIARMIRREE afis TR <o (3-R%) 9B (Phospharthioic aciddimethyl S(2-Bis) Exter) o0z, (48 GIAMAAE (Propyl chlorofannates) 2L ot Ggla1aB (Scdiwn ellumito)
200,  FFIREIATTEIT 4B I (48R) (Phosphorothioic acid methyl (ester) oy, YR FftTEEe (Prupylene dichloride) ey, F05FH APET A R (Stannnoe aoetoxy triphenyl)
¢od.  weimitilfie 3w, € € uiifdfen &x-(3-fmtdn) (Phosphorothivicacid, 0O Dimethyl S-(2-methyl) edo. AW ke, APTER (Propylene plveol, sllylecher) a9, TR {454 GRFRE) (Stibine {Antimony bydride) )
eoR.  WECERIMTEIT, fEeT-2ues 48 (Phosphorothioic, methyl-cthyl cster) ¢Ry,  XERT IR (Propylene imine) 2o, FEuwn {Strychains)
¢us. ¥t (Phosphorous) 83, G =rer¥s (Propylene uxide) €75, TWUSIEA ARG (Strychmine sulphate)
@08, FFEEE AIWFILE (Phosphorous oxychloride) [T %m‘u’ﬁ a:-odmu) 0wy, TSR AP (2,8, 0a D WOTHEAR (Styphinic acid (2, 4,6-trinitrarcsarcinol))
Go¢, FFTRT (OTEEES (Phosphorous pentaoxide) 88, oo (1'scud ) @0, R (Siyrene)
eob.  ¥FRRFE A (Phosphorous trichloride) ey, T (Pyncsoxom) @v8. AT {Sulphotec)
¢as, »;;;1» 1D) sHaiZs (Phosp penta chlonde) n:e. ﬂn?;‘ m : ¢ VTR, o-GHATMIEA W90 2% (Sulplioxide, 3-chlaroprenyl oclyl)
o,  JIMF WAGAHTE (Phthalic anhydride) eRY. AN ne @rs. M SRGEARE (Sulphur dichlocide)
ob, _ STRIEREI (Phylloquinene) ol wTXpfa, & feion- fewtty (Pyridine, 2-medbyi-3-viayl) €7 AT SRS (Sulpbur dioxids)
esa.  ®RETBYTET (Physostignine) 08y,  WERE, 8 TRG-)-SHEE (Pyridiac, 4-nito-1-oxide) Qyy.  AET TETEEIES (Sulphur monochloride)
@53, ST u T A ARG (3:5) (Physostignine salicylate (1:1)) tza._ EPRe, 8-R0-> - ew (Pyriding, 4-mitra-1-oxide) 7%, WY (RS (Swiphur touafivoridc)
253, AT A (3,8,50M ABICEFT (Pictic acid (2, 4, 6- trinioophenol)) (25 "‘mﬂ’)mtﬂhie ) @20, e s IR (Sulphur riaxids)
¢ye.  ManT ¥ (Picroloxin) 003, FEAT {Quinali o). i irRfT A (Sulphuric acid)
@38, PEwE= (Piperdine) ezo. @R (Quinon) @, G A15sR (Tellurim (powder) )
@¢.  FEhe (Piprotal) o8, aifarrigrRite (Rhodium trichloride} ovs.  ammpte comtenRs (1 ellurium hexaflnoride)
2%, Pffr2uer (Pirinifos-cthyl) £4¢. IACHTRA (Salcomine) 038,  TBRSFY (GFRSrRN <" THTRY) (TEPP (Tetracthyl pyrophosphatc) )
239, 3% aras (Plalinous chloride) o2t A (Swrin) a»d. et (Tehulos)
oSy, g®T REes (Platinum totrachloride) ees.  orAmrT Ui (Scleaious acic) €54, DRG0 wwewer (Ter-Butyl wicabol)
@>a. DI SIFE0 (Polassium arsenile) 0. eiee{epile enberde (Sulenium Hexalluocide) enq,  Bf6-RELR R ¥+ (Tenr-Batyl peroxy carbanstc)
PN T — e¢h. OO = AGHITS (Selenium axychloride} o, DIT-(4G0MRe Y1919 SIRAIAPTEN { ert-Buryl paroxy isopropyl)
%, T RS (Potassium Cyamide) te0, _ offfwmts anTa T (Scmicarbazide hydrochloride) oy, f-RE0TY iR aFIR (Mr==70%)} (Tert-Rutyl peroxynestate (Cans >=70%%)
a8, TP TGRS (Potassium hydroxide) o3, [rower (8- feauien ) afaamtlio—e (Sikare (4-amino butyl) disthoxy-meti) oo,  I-AETET ARFAFrERAT (T79>=19%) {Tert-Butyl peroxypivalate(Conc ==77%))
2x0, ol TS (Potassium nilride) oo}, oriEm (Sodivm) pod. DI FUEe M4(X 3R LG0R5 (Tert-Buly] peeoxyixo-bulyzals)
8. T =D (Potiansiam nitritc) 00, TGN IRE HEEEAIR-5-> V0TS (Sodium anthre-quinonc- 1-sulpbonarch o3, G TGRS ((Teas hydrofuran)
at, OIS TS (Polassium peroxide) ool.  rfdt = Aol (Suidium arsenale) s, OB OT8 (Tecia metyd bead)
@%b, oI Bvst AwEes (Potassinm silver cyanide) eed.  fERT <AIES (Sodium arscaitc) 9B, Gt TAIAT Totra mitromethine)
o e e : ok, NITGNIT SIEE (Sodium azide) yog, TGRSR 4B, 3,30, (BAfste) (Tews-chloredibenzo-p-dioxin, 1,2, 3,
3 o @a? Rl (Powdered metals and onxtures) - 7, BEECDIB) )
edy. i (Promecarb) b «ﬂmvnmﬂuﬁ'(sMum sacorylue) &m Tctracthyl 1
T T 0 tetr,  FIEAT FRE (Sodium chlorate) wad, e 2ee (Tetcthiyl [ead)
— ¢ B i ¢, il ikt (Sodium cyanide) won._ Glitgmen { lelealluoriethyne) . _
am. TR TR (Propargyl alcohol) RS MR NN (SO i B - m Coamchyias Caiptosma)
ees, i GRS (Propargyl bromide) o o ) e
Cus,  (RTM-3- @), 05185 TRAFHD (Propen-2-<chloro-1 3-diou diacetate) S AOEEDRRE FEA ! phonato)
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Ship Breaking and recycling rules 2011

Tiperee iy & RO T T PR 2033 Ve
Eiiid TR o
A {Name of Hazardons Chenicalsy

33, giFmrT PTWE (Thallium sulphatc)

3% imPT avr2e (Challous chloride )

@3¢, i iomAs (Thallous mal )

36, WP AMEED (Thallows sulphits)

3¢, fRHIeres (Thiocarbazide)

b, NPATTIESF 4%, 3 (PRGBSI} T4t { Tlincyhamicaced, 2{Benzothiaslyeihia) methyl)
@1 SR (Thiofamox)

S, 475 (Thiometon)

@b, s (Thi in)

Yo, «TNFRT RIS (Thicayl chloridc)

@Ry, Wiagare (Thicphenol)

Gt WFEEIHTERE (Thicecmicarbazide)

0. SERRERT (3 gteat-Remn) (Thiouren {2 chloeg-pheayl) )

©38,  VPRIRERT (2 (X418 T4 (Thiourca (2-mothyt phenyl) )

BRe. (ACT (3,8-SRIN-2 - FIRANMOPY) Tipas {2 A-timethyl-1 dithiolme)
¥, BESETT TSR (Titaniim powder)

e DROKeN COREIeAn ( litanium tetrachlaride)

ey, PO (Tohwenc)

3p.  BYRH-2B-SE-AEAPNAD {1ohene -2 4-di-isocyanats)

eto. A {e-af-w=REs (Toluene 2,6-Gi-isocymate)

ey, BI-5 8IHE GHI-FAETT (Trans-1,4-di chloro-t

ey, S =0T wiRe™ (To nitro anisole)

osa, R CTFPAFE) RATEOIAR 5,25 530 (Tri (CyclohexyDmetayletaneyl 1,24 wigzale)
@28, I (rfEroreri ArmEe-s a3 e moam (T (Cysluberyl)stamy]-111-1, 2, 3-trixzole)
se,  JRARTRELAEDIAT (Triaminotrinitrob )

eod.  JAamre {Triammphos)

&9, SRz (Triszophos)

oy, JI& 3,8,4 (Tobmmuophenn! 2, 4, &)

@en,  JEFIETHrRR= (Trichloro napehalenc)

4B, Gl crfimin Bioem (Trichloro chl hyl silanc)

o83, TPttty grats (Trichloroacety] chloride)

8L JiEu g falde Baed (Lrichlorodichlarn phenyl silane)

@,  JfFrT e Bow (Trichlorosthyl silsac)

&8, JlFw aNMe (Irichlarocthylency

wbe._ Jgror s RN %S (Trichloromethane sulpbeny] chlaride)

&%, JZFTAvAS (Trichl 3

@89, Jfr@rotcew 2,¢,6 (Thchlorophenol 2, 3, 6)

©8¥, JFIRIGFT 2,8.¢ (Trichlorophenol 2, 4, 5)

Gip.  JMveonide Poew (Trichloropheny| silane)
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Exclusions from control systems

Some wastes may be excluded from the legal definition
of hazardous wastes, and thus not subject to controls.
These vary, but may include:

« Hazardous waste from households - outside the
controls in many countries

« Small quantity generators - often placed outside
the system, at least initially

« Aqueous effluents discharged to sewer or treated
on-site - controlled separately from hazardous
wastes in most countries

« Sewage sludge - excluded in some countries

* Medical wastes - often excluded

« Agricultural waste - often excluded

* Nuclear waste - always excluded
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Master Flowchart (An example from US EPA)

START HERE

Is your material a WASTE?
Refer to: Waste Definition

Is your waste a SPECIAL WASTE?
Refer to:

Is your waste REACTIVE?
Refer to: Reactivit

NO

Is your waste CORROSIVE?
Refer to: Corrosives

NO Your waste is:
Is your waste IGNITABLE? HAZARDOUS WASTE

Refer to: Ignitabilit Contact EH&S @ 2-6410

Your waste is NOT a for proper disposal

Hazardous Waste? Is your waste an OXIDIZER?
Refer to: Oxidizing

NO

Is your waste TOXIC?
Refer to: Toxicit

NO
Is your waste a Medical Waste?
Refer to: Medical Waste HAZARDOUS and have a

NO o
Continue to: Deface container Waste Determination
e label. Dispose STOP completed.

inregular trash Still think your waste might be HAZARDOUS? [RGB Ne0 1 1E 1o il =S EASNG P2 FE L)

Consider your waste

Drain Disposal
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So, Is your waste a hazardous waste?

* hazardous waste determination be made on a solid
waste which has been generated (including solids,
liguids, gases, and semi-solids)

* |f the waste material meets certain criteria, and is not
somehow exempted or excluded from regulation

* It exhibits any of the characteristics of hazardous
waste identified

An accurate hazardous waste determination for
each solid waste must be made at the point of
waste generation
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Hazardous waste generators in the US

All industries generate some hazardous
waste. The largest quantities come from five
sectors:

« Chemical and pharmaceutical manufacture
» Metals refining

 Petroleum and coal products

« Metal working and fabrication

* Rubber and plastics manufacture
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The dirty dozen in South East Asia

17-09-2023

tanneries

textile dyeing plants

dyestuff producers

metal working and electroplating shops
foundries

automobile service shops and gas stations
lead-acid battery manufacturing/recycling
chemical industries/laboratories

paint shops

printers

photographic processors

dry cleaners
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Textile Supply Chain

Fabric

—| Denimdyeing

A 4

Weaving

Knitting

Dyed fabric

—»| Wovendyeing

/

Knit dyeing

Fibre
Yarn
Agriculture .
P
Farming Spinning
37 17-09-2023
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Yarn
Dyeing

Garment {

RMG industry

A

Raw/Dyed/Finished Fabric

Garmentwash/dyeing

==% Printing
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Group Exercise

Task: What are the waste generated from the
following industry in the textile supply chain?

a) Spinning

b) Knitting/Weaving

c) Dyeing/Printing/Finishing
d) Garment

Discuss in groups (5 minutes) and present in
group (1 minute)

Time: 5 minutes
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Generation of waste

Emission of chemicals to the environment

S
z E Sewage treatment plant
, Emission to air= NPO

Emission to
. g surface water

I 11 vﬂ‘hmrmewater

- T
Deposition E

Sewage sludge
to soil \’r\waStewatemNPo —=
: \ e, .l ' Process water
treatment

Wastewater to landfill
incineration: emissions to
water, air and soil= NPO
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Group Discussion

Task: What are the Hazardous waste generated from

the following industry in the textile supply chain?
a) Spinning
b) Knitting/Weaving

c) Dyeing/Printing/Finishing

d) Garment
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Examples of Hazardous substance

Toxic Threads: The Big Fashion Stitch-up (Greenpeace 2012)

141 Products were investigated. The garments
investigated included jeans, trousers, T-shirts, dresses
and underwear and were made from both artificial and
natural fibres.

Sampling

Tested for nonylphenol ethoxylates (NPES).

Dyed garments were also tested for azo dyes.
Plastisol prints were tested for phthalates

63 products was investigated using a broader
screening to identify other substances, such as
alkanes, benzyl benzoate and benzophenone, among
others.
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Examples of Hazardous substance

Toxic Threads: The Big Fashion Stitch-up (Greenpeace 2012)

« NPEs were found in 63% of all items tested. -
Phthalates were detected in all 31 samples of
the plastisol printed fabric. Very

high concentrations were found in four of the
samples, at levels of up to 37.6% by weight.
Two products contained azo dyes releasing
cancer-causing amines within regulatory limits.
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Hazardous chemicals in textiles — report of a government
assighment (Swedish Chemicals Agency, KEMI 2013)

The substances that were found in a survey of textile
analyses conducted during the years 2005-2012
were perfluorinated compounds, phthalates, heavy
metals, flame retardants, isocyanates, organic tin
compounds, antibacterial substances, free
arylamines from disperse dyes and allergenic
disperse dyes. Also, some organic compounds such
as formaldehyde and various glycols were found in
textiles. The report contains a non-exhaustive list of
165 chemicals that may be found in the final textile
product.
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Introduction to the problems surrounding garment textiles
—Bundesinstitut fur Risikobewertung (BfR 2012 and 2013)

Colour Index Name CAS Abbreviation | type of dye
number

Disperse blue 1 2475-45-8 | DB 1 Anthraguinone
Disperse blue 35 12222-75- | DB 35 Anthraquinone
2
Disperse blue 106 12223-01- | DB 106 Azo dye
7

68516-81-

Table 5: Potentially sensitizing 4

Disperse blue 124 61951-51- | DB 124 Azo dye

dyes that should be restricted .
according to BfR (2012) 15141-18-

1
Disperse yellow 3 2832-40-8 | DG 3 Azo dye
Disperse orange 3 730-40-5 DO 3 Azo dye
Disperse orange 37/76 | 12223-33- | DO 37 Azo dye
5
51811-42-
8
13301-61-
6

Disperse red 1 2872-52-8 | DR 1 Azo dye
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Characteristics of commonly used
chemicals in Bangladesh

Chemicals and solvents used in the textile sector include the following
known carcinogenic, endocrine disrupting and environmentally persistent,
and harmful chemicals:

« Dyes (metals including chromium, copper, zinc, and lead; amines and
arylamines, which are released by azo dyes)

«  Surfactants and detergents (nonylphenol ethoxylate)

 Antimicrobial agents (silver nanoparticles, triclosan and triclocarban, KEMI)
 Anti-wrinkle additives (formaldehyde)
Printing (phthalates)

*  Other halogenated flame retardants
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Characteristics of commonly used chemicals in

Bangladesh

Chemical Major area of Purpose of
D Harmful effect
group use use/application

Pretreatment, . : : :
: rine disr r |
AP/APEOS washing and Wetting, Q(_eter_gency, Endocrine d S u_pto , aguatic
N emulsification toxicity
finishing.
: CMR (Carcinogenic,
. Preservatives, : :
Chlorophenols Finishing . mutagenic and toxic to
pesticides :
reproduction)
Banned amines Dyeing and Disperse, direct, acid,
. ) ) Bladder cancer
from azo dyes printing basic, reactive dyes
Dyes- | Dye!ng and Direct, basic, disperse Cancer
carcinogenic printing dyes
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Characteristics of commonly used chemicals

In Bangladesh

Chemical Major area of Purpose of
N Harmful effect
group use use/application

Disperse dyes  Dyeing and

Disperse dyes Skin sensitization/allergy

-sensitizing printing
Plastic
Heavy metals P ocessind, Dyes and pigments,  Toxic to reproduction,
dyeing and caustic carcinogenic

printing/coating

Organotins Finishing PVC, PU coatings Mutagenic
PAHS Prlnyng, heat _Plgme_nt black, CMR
stabilizer, etc. dispersing agents
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Questions for you

1. If you want to follow a certain definition, which regulation
would you follow?

1. What are the six characteristics of Hazardous waste
according to regulations in Bangladesh?
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How easy for my country?

Advantages

- o
Be S Pt

Learn from the
experience of
others

Disadvantages

Lack of
infrastructure

Lack of money

Lack of skills
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Overall objectives

Parallel components of a national strategy include:

* Build capacity to deal with hazardous wastes
« Bring locally-generated hazardous waste under control
« Control trans-national corporations

« Implement the Basel Convention (control import and export)
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No two countries are the same

« Developing economies vary widely

* It may not be appropriate or possible for small
countries to support a range of regulatory measures
and treatment and disposal facilities

 The chosen approach must reflect local
circumstances
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Guiding principles

* Do something now

* Provide initial funding

« Use carrot and stick

« Communicate with major stakeholders
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