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QIUFTSHITVS Gl & Ten6eVLICLIF) 6T60dT&H 61T — VERISK3E
Argentina | +54 115219 8871 | China/Asia Pacific +86 4001 2035 72 Americas +1 760476 3961
Australia | +61 280 363 166 Korea +82 070 4732 5813 Asia Pacific +1 760 476 3960
Brazil +55 11 4349 1907 Mexico +52 55 41696225 Europe +1 760 476 3962
Chile +56 44 8905208 Peru +51 1 708 5593 Middle East/Africa | +1 760 476 3959
Colombia +57 1344 1317 Thailand +66 2105 6177 Non-Region Specific | +1 760476 3971
China | +86 4001200174 | United Kingdom +0 800 680 0425 US & Canada +1 866 519 4752
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SeorLmelley 2 6Tem FLl&HMEHEF Q&FML, BHIG AMEMSE MHMID (PETTEFSF 5 &S
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GODLULUSNH&GS STH  Srdaeuanss Sellfeisend. 300°0C -5&  AH&LDmeT
QeULILIBlemeVEHEHEHEG QeuefLILBSSHHTFa L MS. GLLMMENEUEHEH Fnlq Ul S|LITUISTLOTEOT
swrfliyl Qumplsefley  &TiUeT  Gmearmsenen(), &STILET 6L WmsSenen (@,
FevasLIfletr 9L&emen (&6t MM SFlng SWTHILILIS6T 2_6T6TLBIG&H6VITLO.

&600T: ST 19U @ WHHFWenm e fldgemev ellemerallggeuTiD.

F(HLOLD: FOHLSHL QUBHTWenM eflFF6, LDEUTEOTTH)  LOMMID
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LHMIGHTEnW OB SSILD &60TeoLO:
SITTLGT LN6TMTE 3L,60T8), & (WD 2B 2 L QUUITIHETTS (3)%/
LD60T1S 15 @55 & L1 LD CIBTenL MBS SIS ME 6)ITIILILIET6NS)
LMY GIBITUT IO IT60T 4 [TITUIFGF)HHTS (IARC) Fli6)BHF (LOK 6DIOUITED
L1 uiedl L Barergy. LNifley 11-83 & MeuoTss.

| L9096y 3: 2 arenL s misaT GMSS CFI& S5/ 55 61605 6T \

3.1 2 L QU6
3.1.1  SMTIUET LNeTms (LML) 100%

slleger NeTmsd UWBIGWenm (EU) 2018/1881 ep6UD  &MHLIET &@HLUL  6@H
BTGETTSUMTLOMS aem&LILMGSSLILIL (B 6TeTs. 6T R85 6rfl 60T GITIJLI6oT LSeTmas
SWTHLIL 86160 50% 8@ LD B S LDT60T HIG6ITSH6IT 1-100 nm {66 aUFLDLI6L @ H& G LD CosmerT
QUL6)I, 2 (HEULDMM &G 6TE6T 2_6T6T60T.

3.1.2  CAS 6T600T: 1333-86-4

3.13 EINECS-RN: 215-609-9

| 6y 4: (o585 6 BL 6119 5 6005 5 6T |
4.1 (PSS BLAIGSES6r 60T efleurflliL
2 LeaaumiHHen: UMHSESULLL BUMT &HESWLMET SHTHN @HEHESL QLSHNG
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&HeaUetILIenL BITLGLD.

&600T: &600T600 1 60) L0 85 60)61TE HMIH S UMM 3|5 5616 & 600T600T6M I8 6 &5 600t (h)
HEOTEHEMET [HOTMMSHS SHpala|ld. CHTWMIGMI&EET 2 (HEUT6TT6,
DB SIeE SHalerflliemnL BHITL LD,

2 I Q&ITETem6: AUMHH WM EHS JTOTLE ol M. SGUbBleneare @ mbSHTe,
H &6 HeooTeroly GHl9HHF QFUIWE|D. SFWBleneTeiMm (b
BLIHEG @BELTSID eumileuSluing erems LD 6fl&H&H e Fnl M.

4.2 SNILOMTeT DMHMID STOH &S em6l 2_6TerL_BIS W, 18 (&S Wi meor Grbmul & & e
GrTwMGMser: Qsmhlevald QelaflliLm® eauFbUsEE Gev  QedeflliLlLme,
HEUUTEHET IDMMID FaumgFs Gwmuiley aiflégsy gmu@. Wifle] 2-8
& IT600TS.
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| L9996y 5: BWeMevOTLIL] 5L 61119 5 6N H S 61T \
5.1 S U0 LIL|&F FITSE0TLD
QUIMHSSLOME0T HUI6m 60T LIL|E & TS 60TLD:
Blem T, STHL6T 60L,&He06r() (CO2), 2.6V @ IFTUIETS S6T
veva B eplLSmsL UwWeTUBGSSHaWD. & 600Teol [
LweTU®MSSLILILLIT6, ueoflenl L& Q& erflLmest
uflbaiemIssLILGSR mSI.

QUITBSSOMM & UI60)600T LIL|&F & TG 60TLD:
2 WJ WSS Smallemwll LweTUGSS CeleuorTLITD, Sl
FISHWIOTET QeSS  SIEG-HTHME  HeVenealeml
2 _(HEUMEHEEVITLD.

52 2 L QUMHET 26vev gl Sevenalulledhh &l erwpld L& 8IS S FbiIG 6T
@UFMTW6eTSH 60 @HS eTwld LNJS5CWSS ShiEG SH6rT:
QUTBLHET GHeooTLLILILTS eueny WwMmmin FUQUTHI&6T
QaueflliLemLWMeHS Q&M auenT STILeT LeTms eriflba!
Q&TEOTIQ(HSHR M TeoTLIG QeueflILemLWmsg Q& Klumney
@ HESHEVITLD. 2_6TEH & G6TCaTCW 6TflWLD QUITHLGH6T 6T&I6LD
@6V ETTLIEMS 2 MIFQFUIISME, 6rflilemeudssliul L
STFUeT LNeTm&Hemns GemnmbsLIL &L 48 L06vol| GBI IS 61h & (&5 5
FHEUGITLOTEH S & 600156001858 Geuevor(hLD.

FmiG elemeTell s 8 dn 19 W 6Tflu]hH & eTemLn 6T SWmilLiL L QUITIHL&6IT:
&SMTIL6T GomeoTm&emen(h (CO), &HTITLIGT emLlmd&eme( (COz)
LMHMILD &F6V&LI 60T 24,8 6m6r0(H SH6IT.

5.3 GweneoorLiL| af T IS Eha ST 2(Mle]enT
FulemeooTLIL| T T8 @5 & & Meor F1MLUILLI LIMSISTLIL] ©_ LIS [T600T B &H6iT:
o qTememlnES  SeumFsS  SH@medll  (SCBA) 2 eTefllL Ll
LIM&I& ML meoT FUuleneooTLIL| & Sl sGenerTL]
UweTU@®SSeD. Frwnmer  &rjuer  Netms W&selln
AUWHGSHTM HemL CLMUTLILHEM6T 2 (HeUTHSGHMSI.

| ey 6: eTGlFLmyns el mer G afLIL] 5L 6L 56055 6T \

6.1 SeflBUT (NATQIFF SEMmMBSEET, LMSSTLIL] 2 LISTEOBIGSET  0MMID  eUFTEHT6V

H6M L (LD 60 M &5 61T

S6ofILILIL L (L0 63T Q 6015 & 1 85600 & G 61T

FFITLOTEDT &I LI60T Lfermss QU &GP 6TM H60)L_
GMUTLIL&GmET 2 (HhaUMHEGHME. SN 2 (HalTalnss
SI&&Ha|LD. QUITBSSLIOMET  SHeoflBHLIT LM ML
2 _LIGJ600TBI&HEM6IT LD, &eUTEFLl LIMSISTLIL S &([Hel&eme6rTu LD
Sjeooflwied. LNifley 8-83 & mevorss.

I|QUEFTEITEV BL ALY &0 &HSHM6T GLOMGQ SHITETLICUTEEH & &HME:
&6ofIB LT UMsIssmiLy ©_LIG[J600T MBI &H6M6ITLI N ifley
8-@ 6L LUflhSlenIsas LUl Lelmml LIweTL(R&S56]L0.
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EU-CLP-RCB BC-TAMIL US4/ 21



S (MHSSLILL LG 22.08.2022
LOTMHMTEHSLILIL L S 26.08.2021

FHMIEFGLO60 FMTHS (LD 6T6 6018 & I & 60) 5 5 61T:
sryuer Wermsd GMUVLEGSGHS &FHMIFGLO FTibHS
B HIG 56T 6Ten & W LD allememallLILISH 6vemev. &FMEH S UL [HH S M6,
SenTuilev swmliyLl QUITIHL_&6T &b 6160 55
SLOUUBGSSIBSET. @6 FDHS HenL LPenDWTS, Sibleb,
D6ooT, BleVSS B, 6UQHTL SMLILEGET Sevevdl BT
QLG MIMHIGETI6 HeVLILIMNSE &6MESSH (HISH6IT.

6.3 ST UFH LMD &HSULRSSILD (LDEMMEET LMMILD QUIMTHL &H6T
SITUL 6UFH &6 (DM B6IT:
GMO&TeT(Hh &HFeUmE Vs FHsleuanss SHHLILIS
LUMSISTLILITETS  6T60TMIT6V HMETET  [HL_6)LY 856085 60)6T
eT(h & &Ha|LD.

G555 LILMSSI6USEMNSETET (LN6D) M E6T:

AW R HFHevHemeTd &FmsH W LI CUMS S8 M) eh & emwiss
Qameoor(h &HHESUILGES GCeustor(H. 2.6vf  ellyeysey
uflbaienryssiuLallevemney. 2 W QEFWHBMeT 68 mevorL
SIsaT1SH6fl6r &TMmI (HEPA) aUlg&L (HFH6V QUTHSSLILL L (b
Snalehd Ul baenIsasLILRSH M. CHemnalllLLLIT6, 2 6V
ANTesN&ESETS @ CeuamerT BT Q& 6flLIL] STeMEFS &M &@GLD.
G GeTeF ABHW QUL HEM6TS GG T6TSH 6060186l sl 6T
armflaw®aeseurd. Lifle] 13- &meoorss.

6.4 oMM LNfley&EhE s mer GLomESmeT
mm LNifley&sen s mer GLMHESTET: Lifley 8-23 ssmevorss. LN ifley 13-83 & mevorss.

| 9796y 7: s WTE@ES6 M aD G505 560 \
7.1 UMSISTULMSS 60&WMEH6USMETET (LO60T Q 60Td & [f] & 6008 & 6iT
UMSISTLIUTSS 608 WITEH6US M ST | Mle|em:
S 2_([HeUMeUeNSS S THH|D. FTNFEF GalTHHHS Snl M. SMo
2 HelMeIeMSsH GOMLULUSMNEGS, QUTHSSIOMOT 2 L LMms SHTmm
QaueflGWmm eauFHemwl QIPBIGAID. SWESS STHenMmL
LUWeTUOSHSHE Fnl_MSI.

151606V L0l 6076011 (D) &5 55 161 &5 61T gMLILITLO6Y @ LIS M & TeoT
(WPTQeTEFFfl&Hems  BLAIGGMSHEHMET  IHH&HaD. WOTETIS
segullemeoriiL]  wWHMID  UlememorliL, Vg QFWeVMHME
STHMIFGGLO6VEHET GLIMETM CUITHILDMET (D606 60TE& 86008 86061
QIPMEIGAD. GOIUIILL Hlev GLOBlemevserleT SLp 2 115 [Teoor kg e6T
WMOMID HFERTM LI EGM6T BlVECHTH @)6merorLiLIg
GHEMAILILILEITID. &TFL6T LN6eTms SMe6HE MmaTenlnuiley 2 6Ter
FrSH WL meoT Limmemn el QU5 TIJ MBI 56061 B&Gaemns
UTSSTUUTeT  Ceuemey  HemL (LNMEET 2 6T6ITL 855 60TM60T;
emeTsH g CLMUTLILGeTaINn S1F Sreataeanss SHLILSMHETSH
fphs SuyTal  uenf;,  &THem  QesellCWMHIIISHELI
QUITBSSOMET STHECMTL L allgalemnlolIL] IDMHMILD QLITHHSIS 6dTm
Qarmdlevad QeaueflliLml( aFbhysEGs S &Tmnley LTl
STengFs SLOUUGSSsTHTer  ugmnifliy. Qeuliuls  Leoofl
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GHMAILILILLITEY, em&BF FmmlujeTer Lenflll UGH UL @ mbHE
SITTLGT LNeTms STens &HMMm CelueuoriqUlg &L L TULMTGLD.

QUITEICUTET &FHMHTIE SHIHSICHTTHT: FAMHS QST EFETT &G&HEMISTL  WMMID
LMSISITLIL| [560) L (LD60 M &6 L60T @) 600T RIS 60185 Ul T6meyLD.

7.2 JGHEIIN (LDTEOOTLITLITEO SHeTenlNGH6T 2 6Tefll L BleneuenlnSEhH&HTEHL LIMHISTLILITS
GFLi& 56V
GFLAILIL| Blemeuem LN &6iT:
@0 2_evjeumer, G&efli&FFwmer wmHmID STHECMTLLID BlembS
LS meusHsaD. Qeullul, SUUMM  elSH6eTm
QSMImIsGar wommid offlwitlées sedsreanlsefley  @mba
allevsH CFLllag & LD.

&STiueT emms operg, SCrmulilu  eearnlwgd  CHFmEHemers
Gaalatemauulet G e ifley 4.2 &wWDMHE &GHLUB S SIS 6TMm
2 LQUTIHOTTS & LILMGSSLILLa606m6v. 6Teufl€mILD,
sHCUTmMSW KCrmUlw eardlusgs CHIaleTemeUlLTerS (b
2 LQUM@mET &S&GWmEE GOHOUQSSRMmSE  aarmme S
Q& TETETETEM 6L 319 L1160 L_WIT&H & Q& ITevoTL_ Sl 6T6OTMI
FromellsHmg. @Qbs auamsLUUTH AH&HS QS TETETETem6US
QameooTL.  CoFUAlILE QSMeaTHVATHEBSHGL  QUTIHHSTLO6
@ HE&EH&EFa(HLD.

sryuer  Wemmds 2 6TemnLBHUIGEGL  HeV6T&H6T  nMmMID
PN WML S&HLILIGILD @)L MG EHSHG6T HeMPeUSHMES (LO6OTEOTTT, I MhIE
Gumainmerr  Lgmeoreumu], erefl®ev SULMMESnIQU  6UTU]&HE6T
WDMMID  QUTWLILIETET BEFEFE &HTMM DMTHFSHET 2 6TTHT  6T60TMI
GFmgemeT QFWWeab. GumUrLiLseflear 15& Sre HreateausmnE

DN FESHTHTS6T.
(LOIT6D0T LML IT6OT QILIMT(HL_GH6IT: Wl &8 91,88 & Jevoll s 6.
7.3 TR [ L1 Lwestum(h) (S 6T

QLI GLOGVITEOOTEMLN [HL6)LY 860 &H&H6IT:
& ewmhiGaommuilar gililamy 14.4 -@6TUL], 2 L QUTHeT ShiG
el G HEHFIQWG 3606V 6GTOTLIHTEL 6THES Geuefluml {&F
GLpmlemeul]Ld 2 HeUTHeNlevemne6v.
| 9096y 8: QeuenILiLTL e & &L GILILIGS SIS 6/ Sl L LTSISTLIL \
8.1 SLOUUTL (B 24616 (h& 8 6iT
QaueflLiLmL (N & & meT U &ML () &6V &6T:
Nresplessea QasThlevamy Qeuaflliuml (G DL &6T &HEFULD
&MU NemMEGHGE HemLGHEH6Tmer (CAS  6Tevor:  1333-86-4).
BITL_L9.60T LIL_1Q.UI6D 26016075605 L|LD 2 66L& IS 606V.

1G] egmeal, 106)/u53

9|17 G182 60T 19 60T T 3.5, TWA

SLNGH Credlwim 3.0, TWA 2 L &aMTRESH555 53!
QuUeLSlWILD 3.6, TWA
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3.5, TWA

3.0TWA, 2 L GalMTR 65555655

4.0, TWA 8.0, TWA, STEL (15 [B1Ld)

3.0, TWA, 2 L &aMTRE5H555 53!

2.0, TWA

3.5, TWA

3.5, TWA; 7.0, STEL

3.5, TWA/VME 2_L_ &R E5H5S5 555!

0.5, TWA, FUTF 5555555 2.0,
2 L &HMTREHSH55S (DNEL DG LIL|&H6T)

3.5, TWA

3.5, TWA/NAB&6IT

3.5, TWA; 7.0, STEL

3.5, TWA, 2 L &aTRE5H5555 3!

3.0

4.0, TWA; 1.0, TWA, &HeUMTRE555 555!

3.5, TWA

3.5, TWA

3.5, TWA

4.0, TWA

3.5, TWA (VLA-ED)

3.0, TWA

35  TWA, 2 L&aMRE5H55555; 7.0,
2 L&HTHEHS56553!

2.0, TWA, 2 L&HMFEHE555:55; 0.5,
FUTREHEHSH 55 S

3.5, TWA, OSHA-PEL

3.0, TWA, ACGIH-TLV®, 2_I &R E555 553!

3.5, TWA, NIOSH-REL

TWA,

STEL,

TWA

*2 BIGET @UEBHEHEDHGL QUTMHHSHIIQU SIHD VG 6 WHIG e muder
SHCUTeNG W LTI 2,CeumTHF&H&He]LD.

ACGIH® S|TEFMBIGID FMIHS QSTIHFTT HEVLD[HE S 6UT,SH6 6T AW ESHS &([HEH ST HIS

&)/L53

DNEL
NIOSH
OSHA
PEL
REL
STEL
TLV
TWA

&([H 60T LS L ([(H& 8 meor L6V & T ITLDh S 6T

aflemermey-@)6veuT Blemev aUHell&H&LILIL L &)
QaTEeLFTT LUMSISTLIL nMMID CTMTEHERWSH MM G5 & W BlemeuWild
QaTEleLFTIHS LIMSISTLL IDMHMID CTTEHSH W BlFeumsID
IWNFESH5H5E QeusflLiLm’_(B eurLdL]
uflbaienysasliul L Qeleflium’_ (k) euyLbL

GG &mev Qa6 () UL

aImuileL aubL| LDGILIL

Fprsflumsg aeml Wil L GBI, oL@ (8) weollGHILL, WMHMmelenduiey
GSMILILL I BHSTAeVTLSIW

aflemerney @e6veVTEH Q& M6 6T60TMI (LD 6OTE 600118 & LILIL L &l: QUITIHH S TSI
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8.2 QaueflliLmL (RN& SR LILITH&6T

QuTMlulwev &L HLILTHSHET:

STHMI6L LITe& 6Tm SMe Q& Mle|&HemeT QST ETT QeusflliLm
QUL &GS GLp DS B EHE&TETOUSH DS, QFWeVINEmM
FMHMEnL_LIL 86T LDMHMILD/S|V6V S STMHmI QeuerflGuwimild
alensullevmer BTMHECMTL L SemGL] LIWeTLR &5 6]LD.

SeoflBLIT LIMSIGTLIL] 2_L18[J600T MhI&6lT (PPE)
FUTFSH MG Ilulemeu:

STHMI6L LITe&eTm STE 6T Q& mMle &6 QS TNleva T QeueflliLm (b
aIIbeLG  STaomGlaIsnNE  aHIUTTHESELLUGL  GLSH6,
@LILSafl&aELILLL STHenmE 56610 S SIS 60TM & 6u T LILImeoT
(APR) LuweTU(QSSLILIL Geuevor(hLD. SLOUUMGSSLILLTS
a@aelliyssmear gesed  aumlliL @absmev, Qeuefllium
Blemev 6T ML eN6Vemev 6TETMITEL B{6V6V S APRSSET GLIMGILOT60T
UMSIsTUemL o6fl&&mne) GLIMSG6TLID 6T6dTm @Lpblemevsertley s(h
GHILEMMWTET-(WHSHLD, STHM gMMULILL  FeUTLILITn60TLI
LIw6oT L () & Sl MBI 86T,

SMFuUeT LNeTme@&sE QeuaflliL®Gealensd s GmmUiUSNHEGSGE SeumaL]
UmaIsTUL GHemeuliLi(b Gumgl, BM(H), LWTHTETD 3 6VEVS
OTBlVSEHMHSBTOT  QUTHSSIOMT  TEFMTHIS  emloliLier
GxemauliLmbh&emners S LBIsG6T Leorumm Ceussor(hld. SreumsLl
LUM&I&TLILS 517 B 60Y6V 85 615 &5 & T60T CHIBHOSMHHSHLILILL
GLMCHTETE6T HECLD QULPMHIGLILIL (H6T6T6oT:

OSHA 29CFR1910.134, &eUM&L1 LITSISTLIL]

FUMFL UMSH&STULF FMSHTHIEG6TS (CEN) CHTHOSMLILSMESLD
LweTU(G S SeuSM G0 mer eulblsml(H & evaser
QeFwmefllu/xoCrmillwsg Srmlemey DIN/EN 143, M8 BleOMHS
QUITIHL & EB&HSHTEOT FeUMEF L LIMSIGTLIL|E &FT&H60ThIGH6IT (CEN)

& LIMSHIGSITLIL: UMSISTULS & WemMMEem6T el mgser. SIS

Sefllbemull LUWeTUQSSIBIG6T. QLTI G&FTLILY
LDMHMILD 55 600T 6001 60) [T &> Q& mevor(h 60) & 8560 61T LL| LD
F(HLNGH NS LD & (L6 MIG6T.

&600T/(LP&LI LIMSISTLIL:

LIMSIGTLIL & & 600T600TITLY. & 61T 2]6V6V I & 6rfl[T 8560076007 LY. 560 61T
| 600 UL B &5 61T.

FOWOLI UMSISTLIL: FHLOS QETLILS GOMUILSMGSLI @ UIMSI6UTeoT

EU-CLP-RCB BC-TAMIL

LUMSIGTUL 2 6mLemll 600flUMBISG6T. 2 6mL&HemeT Her(old
Fouenal QEFUIWMBIGET. LIoHHTar 2 L &eneT il 19M&
THSHSIFQFE Fnl TG,

IQUFTHTVSH  HO0T  H(PHEIL  OMMIID LTSS TLL S
GeflevseT  SBETaLUIlsy  26Tem  LUGHIUNeL  Smesr
CUMAsmeTeTLILIL.  Gealeoor(hld. 2 @TUSMEG VeVl
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MhEHUSHG Wetery WGWTer GFMLUMLS Q& Teuor(h
0 &H&HEMETULD (P& S0 G U LD HEOTMTHE & (LD6Y IS 6T

FMHMIEGLP60 FMTHS QeuelLILTL(H& &L HIUTHI&6T: 6TeL6VIT
2 6TeahJ FLLeNZ&6T InMHMILD DTG 556016185 66 L 60T
@) 60oT R,

| L9796y 9: @uimLwed o CeuBluiluie LieodTL) S 6T

9.1

S UIemL. @uimLiluiev Inmmid Geu&uiluley LIeoorL|S6T &M &S & 86160861

G5 TmHMLD: ST6T 3/6V6V & T MIL0 6ol
BlIoLb: &L

LD 6OOT LD: LOGOOTLOM M Sl

LD 600T & P 60T (H6MMIBSLILF eUFLDL: QUTBHSEMSI

2 (H&LD Blemev/2_mmU]LD Blemev: QUMTBHSMSI

Q&TH Blemev/eULDL]: QUMTBHSMSI

el SiWSSID: QUITGHS TSI
Brmefluller oL &8 QUTBHSNS!
SL,E5FQCETMHMILD LI6TOTL| 6T QUITBHS TSI

QaMILIL] Blemev: QUTBHSMSI

et lwy b etTemLn: SLUUDHDTSS

Q6ULY LIL]LI LI6D0TL|&6IT: SEFMETS SITHlev (APYIE:Y: - I

SEVEMEUMWI 2_(HEUTEH&HEHFn(HLD
QUL LIL| 6UTLDL &6 (SITMHmI):

GLoe6v: Fen L5 5 6l606m6V

@Lp: 50 §)/L53 (&)
gelwngev & sln: QUITBHS TSI
ILTEH): (20° C): 1.7-1.9 B/Q &L
QUMES ILTEHS: 1.25-40 L16Y 650T(h)/ 3419 3, 20-640 & &) /L53
&) m1L0 6001 & 61T 200-680 &\ &)/ L53
SIG6T (LIEHa CUIMTETMS): 20-380 & &)/L53
60 [T U5 S 60T6mLO (& 600T600! 11 6V): SIS 606
pH LDSILIL]: (ASTM 1512): 4-11 [50 §)/60l G evoTEv0f 1T, 68° F (20° C)]
N8 &6V @&600T851D (-2, 85 L_60TT6V/ & 600T6001 17 ): QUMTIBHS TSI
LIM&Bleme: QUMTIBHS TSI

Fal_ O\ QuUMBL&emerLl LNl emeud &b QeuliLipleney: QUTIBHS TS
S60Teul LS &L0ME BLILIMHM emeusHER 60Tm QeuliLiBlemney:  >140° C
GOMBSLLE GLILIMM 6MeU&H G LD GeuLiLIBlemev:
>500° C (BAM 2_606V & &6ITLD)(VDI 2263)
>315°C (ST UT&H-GFOTUMTIL. 2 60608 &H6TLD)

(VDI 2263)
GOMBHSLLE SLILMM eSS &F65):  >10,000 m) (VDI 2263)
FLILMHM UGG FHH): Fen L& 5ellevemn6y
HSHULEF (PWDEMLWITET Qe UL QWSHSWD: 10 LM (VDI 2263)
WSS AHSFLIN6T AH &L F NG GLD: 30-400 UMF/eNBMg (VDI 2263 OMHMILD
ASTM E1226-88)
oTlfl HenFGeussLd: > 45 BT &6 ("L08s eTerfS6v BLILIMME T lQUIGL”

Slevevgl “etellIElev BLILNQ & SHEFnIQUIG”  6T6oTm)
e &LILMGSSLILIL6N6V6m6v)
Kst LOBLIL]: Fen L& 56ellevemn6y
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ST& Qaulg L] auensLUm: ST1
Fal_ (B QUL semerll LIl emeud@&Ld QelliLpleney: QUTHBHS TS

LM &&6160&6T
SIG6T LIGOOTL|S6T: FTGeTMSUMTLD (&M, 2 haulnmm, CLmUrLliL] &H&ens @) 60emev)

| L9596y 10: FlemevLiL)&Gmeir 1o/ ayLd efleneor S\ 6or \

10.1

10.2

10.3

10.4

10.5

10.6

&l 6 60T &) M 66T
&l 60y 60T &) M 60T : T lwWNGEs WEF &I HEBLOT QSTLIL Q&ML &I Qe
2 _16lLbe) ellemenT gFMLIL6VITLD.

@\ T&TUIET Blem6VLIL|E & 60TemLn
Bl6m6VLIL| & & 60T6mLD: QULPESLDIMTET S-MMILILIM Blemevserfler SBLp BlemeuWmd: @) (H&E LD

Q& LG HT6)&6T

@WBHSH WM 5rrésasg',@fj)@ QGO‘OT.I:'F@LDGO‘)GOT& QqsnecmegJ: - '
QWS TWeHS BMHEHSHDG 2_600T [J &) (D60 60T
Q\ 85 T6DOT LY. (T &> 8 6111 6L 6TY 6V

161606V L0 60T 60| (1) &5 85 %1 55 (615 &5 85 [T6UT 2_600T [ G\ (D 60T

ST TSI ST mlev Q&Y &8 & Tn 19 UL & 6V60)6) 60 L
2 (HOUMEHESHEF(ID. ST 2 (hauMalanss SalfsHsed.  Sn6
LGNS 2 (haUMHESES Tl Sl  Blemevldleorent|m & & misser
FJMHLILITLO6E0 @ @BLILSMHHTET (LT 6TEEFfl86m8 [HL6UL] 56D 88 60)6IT
(M SHEHAD. @LITMMN QUEHEEHSMSSH QFHTLHIGISMES (LD6OTEOTT
GTVEVIT 2 LIGIEUTHIGE&HGD  HeTullenesorLiL|/BlevSQ &ML FL
QIPMBIGLILLIQBLILMS 2 MG Q&FUIWL6]LD.

FmiG ellenerel &8 8 gnl9. Ul 6T H 6l emeoras 6rfl 60T & M8 &) Ui & G M)
BiIG alleneTell &8 8n Q.U LIGVLIQUIMTEHSHLD: 151506 E) 60606V,

BiIG allen6Tell & &8 8m 1L 6TH Tl 6m6oT5s 61| 60T &F M8 5 Ul & T M)l
QUGS LOTET & LDIBlemev & erfler BL 6Tl Ll6v6m6v.

SN TLILIG MG 60T 5] 60)6V60)L0 &5 61T

ST LIS METET [Bl60)6V6m LN &H6iT:
>400°C (>752°F) 2_.WJ QeuliLBlemeusemerud, SLLmm eneusSHeTm
QLG MTIMHISGE6TUL LD Sl F&H&Ha)]LD.

(LOITE00T LUITL_IT6OT Q) LIM(HL_&6iT
(LOIT6D0T LUTLIT6OT QILIMT(HL_GH6IT: Wi &8 91,88 & Jevol1s6iT.

SILIMWSTLOMeT Flem&H e QUIMIHL &6t

SUMTWSTLOMeT F1e0 &6 ClLIMIHL_&6T:

&ML GomermdHene(), &ITITLI6oT LW m&Henen(),
FLLDHMeMaUESHSE Falqwl  &iflng  swmflliyser, Feusuifler
21,5606V () &H6lT.
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| L9996y 11: BEFNWED) SS56u60S% 6T |
11.1 BER WL aflemeaTelGeT G &S & 86160860
6N [TLOT6OT [H & &+ & & 60T60L0:
aUmUIaULSIWITeoT LD50:  LDso (6T691) > 8000 LAIG) /G &R (OECD TG 401-8& @)60)600T WITEOTS!)

2 &M S 56V LD50: HJ6)56T 66D &H e & &Hal60emev
GaHMaVsG W LD50:  &HJ6&H6T 67516 T 6L &8 6 6vemev

g Ly /erflFgen:  Wwe: erflFFeamen gmUBSSaN6Vemev. (OECD TG 404-5G

) 66007 LI T6OTS51)
BIsslG = 0 (AHSULFD OLWSESES 6oflFFe
DG LIG\LI6voT: 4
QFHBIQLIL] = 0 (AHHULFID OLWSGSHES 6flFgFe

DS LG LI6voT: 4)
WLHLILTIR: FGHULERDHG eTflEFamen gmHL(B &S ellsuemev,

& (H60)LO WIITEDT & 600T LIMTGH LIL]/ 6Tl & &F6u:
wwev: eTflFFemev gMLBH S Hal6vemev. (OECD TG 405)
SmHaIPILULID: 0 (PSHULFD ML WSHHSE 6flFge
DG LIGQ\LI6o0T: 4)
SHIL: 0 (B HLLFLD LIS S5 55 6Tf|FF60 L0G) LI LI6woT:
2)
Yl  QeuetorLLeVD: 0 (P&HULFID IO WSH5HE5
eTifl&F&Fev DG LIG LIevor: 3)
@emn efHsD: 0 (SFEHULFID AOLWESHE5ES 6flEFe
DG LIGQ\LI6o0T: 4)
WS LILTIR: 560015 6EH &G 6TflFFem6e FMLI[H &S el60emev.

2 _6UOTIT& &\ W, L_L6L: GFMGHmeTEFMeamey 6redluiledT F@WLOWL (LOVT GC&TEHemeoT):
2 TIEFF WL Leil6Vemev (OECD TG 406)
WHLILTH: ellevbi&&6flL&H 60 2_coorT&EF W, L el6Lemev.
efEIHefl_GH60 2 oTFFRUWL L [BlHLDaSGET 56|lh
Qs el s alevemev.

&G LUy FHEWLTHOS &)meor:
YUIGIn L F CFTHemeoT (pen STruUer  Lemms s et
SHOIWTS SeTennUIeT STIeornmTs: 3iene6l BHlevoresoluy
FMibBsS (Jwev GCFmGemerr) WMMID W  uie&Hdml &
GF 1% 6mr60T wpemm emLoLiLserflev CHIIQWIMTHE
CFEMHLILSMG gOHMmenel 36V6eV. 6Teoflenild,  STTLIET
LS e e &) 601 &iflng 60 [T LILITedT FMTIJHBIS6T
uflGFmesaLULl L GUNgl, WLruse FOHWLTHMES Hmeor
aflemeTe&HeT TS UD  (DIQe&6T  Smevor L& s ellsuenev.
STIL6T N6 ma: & 6ot &If1108 &6m [T LILITET FITTMIG6M, LIGVE L6V
D6ooTLl LIeDoTL] &MUHS ML GIT&ITT LIS 6 60T (PAHSET)
SLEIGMET 2 6TamTL&EHWIMBESHMD.  @hs  PAHS 66T
o Wiflwey @liemu UFCFMHLILSHETET @ bulalley,
gemal  S&MyuUer  Nemmes@sE WeEeh @ migsesLInmet
ememrlienLiss Q&MeoriqliLGTEaD, Semer 2 ullfluey
@ LI MMmema 6TGOTMILD Blep L& &L (HeTengl
(GUITHLD, 2005)
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2 L susb&Gear: @M UflGengemer FHlulevmer opuleley,
STILET LN6TMEG&H&Te 2 L &HalTHHH60 GQelaflliLm el g
QEMTLIBHS eredludlLLb FHmenmLI Hm&CSIMev
2 Wy aefley 2 6Tem hprt WDTLIsDIEN6) &FHELOMMH MEIS 6T
AQOBLUUSTES Qsflalsasliul g (Liflerv@amey, 1997). @bH&HE
SHeuenfllILmile 6160l& &8 GMILILIMTETSTS @) (HEE LD 6TeTmilD,
BTLULL SIpm&ile&Gh e ralenerwmmmind LN meooreu mu
o_udlfleor i g 6rfl 60T G el & LD a6 (G 85 6dTm
“BlenguiTey  Wemasll UTpSHer” Llerallemers] 6redTmiD
SOHSULOHDE. @S RO GUeoLTD Blene LOFLITDIEF
Fens 6|5 & Ty6v0l elemenaumss @@&HGLD 6T6oT M)
SHSLUILOHR MG, 3IF60TM6V, HITTLIET LIN6TME G ol L0FLISDI
FOHIDTMHME &TF6e00 1 WTHS &HHSLILIL TSI

LHULTR: 2L susb&Gar Tuss FHEWTMHME Hmemerg!

R0 GOMHSULEF eIFldL elemerasHaeHTeT @) IesorLiTiD
BleMeUWITS: 2 6TeT @ WIMBIGULNEMMEETTEY  eTedsserflLg & eV
Plesp&Emngs  LOmID G BILULL HpHFEEGLD
eT@ el 60607 W ITMH M LD L7 mevoTeu mu 2_u9lifl 6ot 1 8 61f1 60T
Alpalliysanh  aPYaGsERearm “Blenguized Wemssll
umysser” erellemenaum@ld. @bs @WBIGLenm &
@ IEvOTLITID [Blemev DTLISIE Flend e s STreooll allememeuns
QPSS  6TeTm  SMHSLULUORMS, SIHETTV, SITTLIGOT
Nemme@h ol WwrUsy FOHWLTHMES STTeolungs:s
SMHSLILLTSI.

HOHMICHTeOW gHUBSSILD &6iTevLn:

EU-CLP-RCB BC-TAMIL

N 6VrkIG hE & &5 6TemL
6169, aumiiauLf, SITeV 2166 2 21,6001 (H G 6T
aflemerey: &L_19 56T @)6V6m6V.

FemrLn 6160, UL, &T6V {616 2 y,600T(H SH6T.
aflemerey: &L_19. 56T @)6V6m6V.

Feo1ln 6169, G MGG WG, STV 366 18 LOMGBIGHET.
flemerTe)]: F(HLNG &L 19.5&6iT G)6V606V.

6160, 2 L & eUMH & 556V, HT6V (61T6Y 2 21,6001 (H SH61T.
@& 2 mILIL]: BlemTuTrev.
aflemere): SILMHE), BTTLIQLHEHSHLD, &HL19 S6lT.

&MUL:  eTedl&erfler menTuiTedley 2 6Tem &L 19.&H6TTeoTg),
mlemguiredlev o atem &TFUT Lemma&Her GmILINLL eh
@uEmwer alleneTe]&s&s QS TLFLNerm), “BlenuiTe WlemssL
UMI&enH&s” QBMLILEOL WISTE QIGEIGIAMaiul
SHSLULUGRMS. aeil&Geflld 2 6T6em @S  alleneresarT,
SIS M GG SL9.60TLM60T LM S6vfllng S1&H6TEH6T LSS T6oT L6V
sllasafly Qsflalléaslul (Reteng WMHMID  3jemel
61695 5 SMLILITETem U LIS AGEICAMN
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GHTOTMIG6OTMEOT (ILSI, 2000). @55 GLOMBIEMEVSEHET DMHMILD
Ule] Blemeveningefledr S STIL6ET Llemms:  6veugl
GUMTFLMTTES HOTFWEHESIQW LM SHHeTHEH&HESHTEH MM
o Wifleormserfley (&meag, Femnln 6169 LDMHMILD QleueTG6Ted)
&HL_19 56T S6U6f1 G s LILILelleLemev.

@MU &G 9416|560 (L0605 S &T6)5H6T)

WECs-alleL (QFMITaMEdT, 2001) 2 6Tem &MTFUT Lemm&Henss 2 mUSE Q&S 6Tm
UesoflWmeTi&Hem  WS&Mer @@  opileled oplile] QFWwlUlL 8BSl
QamhlhamL migafley @Ueoriged Bengufged UMHOICHTL gHUGL LSS
B HeTellel @MHSS HeooTLMWLILLLG; eeflaud, @bs HH&FULSESLD
STFUeT eTme&H e GLMTHEG0 @enL G QSTLIL e @) 0hHaHEHa606me6v.

GeTmev, &MU Lemnme@&eHE& euaflliL®euser STyeorinmd  Hlenguigev
UOHOIGHTU  ghudlbd LSS AH&EWLIE @QOGHSSTE  BromRlurser
&HHSVenen. @ QFTEHMNIFaL HFH (CLMTTSELEG), 2006; LLESFL, 2006) @)\ BHS
sryuer Wermd Uenflwmenisefledr Quwmeflw  uilelley, @emsauwnss
951655 HaoguiTed LOHMICHTU USS SHeooTLMIWLILLL S, SbL60TT6V
GFmymamesr 2001 (WGs Qi) GuUmeBel, &myuUer Nemm&GeES
QeuerflliLI(Bleu g LeoT THS5S QSMLJLLD 856001 L MIWILILIL 6N 606mI6V. 18
QETEIMTa L MIG6Tl6L CLMASTETETLILL L @ QuUIflu wereiv pulaflev, &ITFLI6oT
Nerms&ensds 2 MUSH QFun LeollwmeTi&seflLs&Hev (QL6v, 2006) HienFulTev
LUHOMCHTU ghu@l UL GSomBHGLILG STl mwuliulLgl. @bhs
gpilesefledr g liuenuley, UHhmCHTUl GMHES WTMUEREHTOT FIeuChHa
wasemnnulley (IARC) 2 ater LUgeurfl 2006 Lieoollss Geumenrdl, LiMmICHTem W
gOLUBSSID SHeTemnLNEHITET N6 | HF FreoTm) CLITSIDTEOTSTS 3)6VetmsV (IARC, 2010)
6T6OT O (D146 5G UDHSHS.

ST L6 LNemm&:& et IARC DS LILITUIeN 6L @ BIHSI, C&FMITaM 60T LM MILD el mbIL_ 6T
(2007) SLBWemel @ WLIHM  Qelefllium@h 2 565585 SHHEHMSL
LweTUMSSR6Tm WGH Ules SHTasHemer LMILIGLILMLIS QFUIg, SDhal
QETEMTa L MIG6Tl6L @ Teroriqev &MTL6T LN6eTmEaE QauerIliLi(heu S iLeoTTeT 6
GHIEMWITET QFHTLIeLS SevorLMbHer. 216G Qalefliuml(h 2 58555
&H(HSHS, OQTET GHWeUSHEHTT GLMIHELOLEH MM GL&HSEETE6T  (2009)
ARWaMMTE) LWeaTUGSSUILULLG; dHImmTs, STiUeT  Netns:E&sHS
QauefllIL@eusm@&SL HBenguigsy LUHMICHTUL ULSSIEHEGD @enLCW 6hHEHs
QETLIUWLD Semeal SHeoorLmlwelevemey, GH6TMe, GFMIMaMeT LMHMmILD
amMIMBIL6T QL&@UeImMTe) LWeTURSSLILLL nmmm Qelefllium® 2 58555
HBHS5SI6E 25T6606m6v.

QMEs5H, @ng aliflaimear gulaseflear ellemeTalns, L6THTser L &5 60
sryueT Lemme@sHE& QelaflliLu@Geaism@&n LmmiGHhTUl QLGS &SI el Gl
aflemeremel gOHUOSSIR TN 6THE @ eneTliLis SHTeolluld @)6Vem6eV  eTeTm!
BlemLNG s LILL (D 6Ters.

IARC LI MIGHITUI 016m &LILIM(H

eflEIseaflLEsFH60 sTrueT erms LhmChmenuwl elenemell&RmaSST 6r6TLIenS
LHLULTH QFuleaugsmamer efls 2 Leuhev Slle|s&sefley @ubhal “EL/Ime/iomeT
FITeoTa) B)eVemey” 6TedTmI 2006-@)6V IARC &H60T&HI 199510 y,600T(H& &600T(H LI Llev)L
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Sevor(HIld 2 MBQOFUISSH. &Miuer emmés&Her LmHmICHTenw gmUGSSID
seotenngsmer  UflCamgemer FHwWmer eflevmie ulesefley  ”GLimsimnimer
FITeoTa 2 _6Ten& M8 IARC (PG aUbSS. LWeflSisEnsHE &HTFUeT LleTms
“LIm oI GBITen gOLUBSSILD 5 60T60) LD 6D UL &> Q&MeooT I .(BLILIS MG E
FISHWWETETS” (G 2B) 6TedTLIG IARC-@ 6T L (hQLMEHS LG LILMUIEITEGLD".
@reor( s SMG GUMULL aflevhE apulessefley e 2 uiliflerid
LM MICIBITem L gHubH S SILD &H60T60 LN 6D &> Q& MTEOOTIQ(HLILIGTS
QeueflLILB & B eoTT6v, QUMTEI6UTS 3G &S UESLILITE
G emaulILIH& 6T IARC-@ 60T aUNGTL (HSH6V&HmeT @)H&H (LN96] 19 LILIELULITEHE
Q& T60oT Q. (HHSHS! (IARC, 2010).

eTedlserflb CMGSTeTaTLILIL L 6(H bUledlev STTLeT LN6TmaHe 6T &emyLILImTesT
FMIM&GET UWeTUBSSLILILL6T. 3FH v, Cxmedlev LweaTURSH W LKIDEG FHLOE
&L 56T SevorL Ll Ler. GaD, FeoreLedseflid CmAsmeTerLiLL L
LUebGeum oplle&efley, ComausEsIquley  QEFVSSLILILLMSGS QSTLIHSI
@emeTLILSH &L UDHMGHLI9&EeT  SevorLmluliulLer. &s&rmyuer  Llemms
FMUmIsGaT alevmGseflLiFer LUHhmChmenwl ellenemallsmeumd  eTedTLSMESLI
” GLIMSILOITEOT FIT60TQ)” @ (HIHSHS! 6T60TMI IARC (LPLY 6 &GS UBSHS! (& (LD 2B).

ACGIH LM MIGHBTUI 6U6m&LILIT(H
D GI&HEH&HG AVWLILLTES QSTLIUES Q&ML 2 MIGQFUIWLILIL L
allevmIGL Limm 2a15:5) (euem&L1LN 6 A3 b 2erg:G).

LHULIR: aumsIUTLIgeT 2 ausaTmalll e5Hamabhs amnlillear S &l-
aemsLIUTEH WwoHmih @ramwerhseflear elleugdF&El (B @mhSev oS wieumnler
P& TLHHL&Em6T B (NenMLUILIGSSHaISTV, STTLT LNeTmd @ Ljmm
2TGEHUIMTH UNGELILIMSSLILILN6VM6D. QEFWLILTS, STIL6T LeTmds GLmeTm
SHOIUSNGHE HLQETIOMOT HHETHEHHG, SHOIUSNHGES Slgernmer  LIm
BIGATHEHHG FHLUS H@HIL QeueflliL®Geusser allemereumds eTedl&s6rflL g5 6v
mlenguigey &L 19&6T Frevor LGS 6Tmerr. 6TelHE&E gl L &HL19S&H6TTerS
Blemguigev WemaLl LMY BSHL6|L 6T QSTLFLI60L Ul @ I6torLITLD Blenev L0 LIsI&
Fen g6 s SHITT600T1-3{6V6VITS @)\ WM& enmudler aJleme6Teum@GLD. @&
LeflGIGaflLEH  am&LIURSSUSNGE CHatalsG . QSTLImUS
QameTeHEHaTn @f 2 WflardsHm&Ges GSMILILIMET @) UInIEWenMmWTEGLD.
@bsE HMHSMS USHHEGD amsuldn, SMUNLL @ewsE 2 miliL
BEF&FSHTenN - WSeaTQeueflliLim@ (STOT-RE) -&&mMeT CLP eubl& ML (HS6VTerg),
QuBIGWwemseaflar &  maguigey Wemsll UMP WS I&HEhHEGSGS
QaTLiUensaEl  eTerm  GMBsHTET STLO&MmE. &riuer NemtnéGseES
QaueflliL@eusmey LMmmICHTU gmuU@D JuUTwbd AH&FILGHemev  eTeTm
LD6DT18 2_L_6VIH6V 3,16 &6iT 85mevor LIl &89 60T M 60T.

@ 6UTLIQLI(H&&LD DM MID UeMTTEFR EMJHS H& & &S 60TenLn:
LHLILIH: eflevmiGseflL_gG&H 6w BeooTL &MeVlnM&HS F(HLDLS FHLDL 6fleHasILL L
GLMenN6dT & &5 5 60Tenln GMISHS 2,165 6rflev, @eTLIALHEHS 2 MILIL| 56T V6V S!
&b QleTIER 1S 6TH S 6066 & EBLD gmuLellévemev 6T60T M
Qs flalGas UL (B 6Teng.
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GSOHUILL @ avES 2 MILIL [F&FSHS S 6TenLo - @menm QeueliLIm@ (STOT-SE)
LH LG B &R 6eTm Freldertler 99 LiLienLuiley ML @6evdhE& 2 miliL]
15 & & & & 60T60) L0 W IT60TS ,62 MMM 61 TG LEIWIT60T ,6eMemm 2L &FeUTFILIL| 6V6V S
emenm G mevauldlwimer QeueflLILTLIgMGSL MG TS TUTTSHSLILLN606m6U -

GSMIUVILL B 6v& G 2 MILIL H&F &S S 6eTenLn - LieTQeuerflLILIM® (STOT-RE):
N 6VkIG hE & &G 60TemL0
FHmLUS H LU 6flesasludb CLmedler HaaHE6ranin: 2 L g&Halm&FILIL] (e16d]), 90
BITL_&6T, LIMT& &0 TeoT aflemeTen el s Q& TevoT L Qaley EABIN
&Hevor L MIWLILIL6N6v6m6v (NOAEC) = 1.1 LG /LS (FeuTH 655 5 &5 Sl)

mlemguigey WMF), WemsaleTIEF MM BTTLUQUIMHSSID & Wemel 2 Wiy
GLmervs6eflev @6V5HE 2 mILIL|/elemeTe &6 MG LD.

S mLUS HpU Seflssliu@l CLmeder mF&FHHTem: aumilaly (e16dl), 2
21,600T(H) &61T, el e 6eedl 60T 66 & 6voTL MWL eil6veme6v (NOEL) = 137 LAIG)/H G (2_L_6v
6T60L)

HmLOUS Hmbu eflsasliLupn CLmedeT BFHFSHeTem: aumilaudl (etedl), 2
21,600T(H &6IT, (NOEL) = 52 LAIG/E ) (2_L_6V 6TevIL)

mlenguiTev Wemasll UMY Blemeveningerfledr Hp smyLer emmd etedluilg & ev
Blenguiyev FMiH S eTifl&F&6, 2 Wlyem FMibHs WensL QUHE S, BTTLIQL[HESHLD
WMHMILD BIenTuTTeL &L 198567 QL& UaIMHenm 2 MLSEH QF USRS 6TedTMTID Fnl_,
@b LIS vall6n6oT WITETS! (LNG 60T WITS 061G TEHERHGS Q&ML TLI06VNTS e
o WpeorsHMm&s GMlliumer LSHevallemer ereorm BlepLIILSMSTET FTeorml
o _aTermg).

GrIWmm &G U168 &6T (L06fl&HE ST6H6T)

STIUET Nemm&EHMm&HE sl Lmse: QeleaflliLu(®eag, Benmguige Q&FUELITL 160
AW, ORFFWSID FTITES GemmLiL eGGmIsGemeT alemerelldseuTd eTeTm!
STIU6T Nemmsens 2 MmUSH QF IS eTm Lisoollwmeriserfler Qgmmom Gimuiluley
QU6 &6l (D1g.6) &6 LIKlHSI6enTHSR 60TM60T. 62(H 40 3,600T(H &MV 8 LN6of GBI TWA
T (2L &FTHEH55 656 L6Teord) QeueflLILImL 196V, FEV 1-@)6L 1 1E)/L53 -G 6L
@ HE @ 27 WS efpFHemuwl W.6Te. HauMFSH MG W CHTWmm S S Ule)
uflbsiemI&EHRMmS (QMTFQLIF, 2003). @@H 40 2e0T(HHTL Calemev aIMLPBTerleL
STFU6T LNemmg&Hler 1 1&)/LS3 (2_ L &HeaumTR 68585588 Ll6TerLd)-86 @& GaueflliL®Geug
FEV: -@60 @ 48 W60 afpdFfemnwt ellemertells@Glh 6Tt @&HME& (WDHensl
gCrmulilw opiie] earm UFbhHOISSS (STFIGETT, 2001). el @QbHS
@resor(  pUleysefley  @@mpbhE  QUDUULL 2 5CHEWMeT  WGHLILSET,
afleflibLmlemeull  Leerfl alleuy WEHEHWSSISH T WLHLIL&GTTS WEBHGCW
@QHHSHET. AMSQAUTHS HTVSHMHTET GUPESHIOMTET  6UWSH-C &L LIM6oT
fLp&FF), G MFmWILNmss 1200 60 -9L8 @ (H&HGLD.

W.6TeN. -@)6V, 9% L& 3B\ & L0merT Lien & LI S&TSHaTaH6T QeaueflliLum (& & (5%
QaueaflILLIQ(BHESTES GWesHEE WLIMTSE), @&6T GChTWMGMIseT BTl L
NEFHS GLML SPHAULLET @5SILCUTUSTHS s flelsss. sermUlw
pulallev, CameaTallliLL g uwemey BITaURLILGH 2 6Tem QEFWeWenmuiliiey ETiHs
arysermerg, Qsflalsaslul L ChrTwWGH&ET GMsS aenyw WLy & erm
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WwIgeemnT&Hmerd: SLOLUUGSSHRTmer. ereflenin, HBenguiTed QFwWeLT®H
SMSSIL LM & 8600118585 8 G L9 UL 61 60)61T6) 85 @15 L_60T, ST LI60T LIN6IT T8> (& 85(&HLD DM TL|L
LLeumigeT Wgleter Fpflw 2 eafl 2ar(hHeumsd SHeTannsEhHGI el Cul e
Q@ e0600TLIL| @BLUUSTSH QHS U6 &L IQSHSHTLIQUISI.

W& LILT

2 L&eaUM&G 86V - GHS -@)60T BLD &FUl-6uemSLILIML19.60T U &L (5 &6V 8 6merT
B (e MLILIH S SIeusTev, Blengufmev Lsmer el 6meme) & @h & & M8 STOP-RE
-@e6r S sriueT Nemms euanslLUBSSLILLevemev. STIUeT Llerms
GUMETM &JUSMEGEH &HLQETIOTET SH&HaTHEHHEG euaflliLGelmnss
QarLibaE, “mlempuigey Wemsll umpsHer” ellemereuns 6160l s erfleor
560fl & Sl6) LD TeoT LIS ev el 6oy 6ot Ul 60T Qe ulev Qe & LM
GoemalliLLallevemne. WLMF WMMID BTISH G FMihHs LIS evallenerser
GumedTm, TIUILEH 6L gL L Blienguigev FMiHs 6llemene]serfler aulgel
AsI0mergl, AMSQUWTSHS GealeflliuTl (G Bleneveninseflear S LIm
Q&M & glevoreooi] 2 ullifleoTmig 6T, n6fle @erT-Fmymg 2 Wi elleumi&erld
IVevgl aflgFseflLg&Hev sevorLmlwliLLealevemev. Henguiyey WemnassLl
umywmerg  eflgiseaflar wCImMERNWSHMH&GS QSTLILMLIWSTHS
GxmesTmail6Lem6V. QLTSS ST 6, ST LI6T L eTma: e\ m & meot
QaueMUUMLIgM@&GLD  WeflsIsaflLiHe0 LmmLIL6oTL-@6V6VTs  SreUms
GBHIMTU SUTWSH MG @enLCU 6THSE @)emetoTLIL|S &HTFeoollWD G)6vemev
et FUILME CUMHASTETaTLILL L Spulesefled @umhas Henl G5
Qammm CrTuWIlwe FMibns Fmearm GeueflliLGSHU6Ters. HHULUS
FBLOU 2 LsHFamHRLILsmE& QeusfllulL Nm@& &myueTt Lemms @ s ssmeor
&@(BHSTOT -RE 66 & LILI(F & &6V C&emeuufleUemev.

sumileul: B &R eTM Hreysefler g LliLienluley, GMILULILL @avsE
2 Ml BEHFSSOTOWLWTONSE, H@mbus Hepbu  eumdeltluins
QaueflIL@eUsM&L LNME& TR FTLMTHSLILLel606m6v.

CaM6L FMTHSHMeU: KL SRETMN HT6SH6T LDMHMID @TFTW6ET-CLTH &
LI6ooTL| G660 (SHemTWIME S60Tetln, GHenMeUTdH 2 MIEhF&HTnlqUl Hmeor)
ggliuemnLuflev, H@Us FHmbU CHMawsEE QeleafllulL  Wng
SOILNL L @6ev5EE& 2 MILIL| FF&H & &H6Ten THTLMTHSLILILeN606mev.

2 MiEhFeL BRIEG: WLHLULTH: QsTHIDHSmm FTIHS Lol InMHMID Henl & 6rm
5176 & 6rfl 60T g LemLulle, 2 nilEepFev FHIG EABIN
THTUMTTHSLILL606m6V.

| 90y 12: Go6FTy 566 6T |
12.1 F&& &G 601600
B EMHS H& & &G E0TemLo:
el gLnmeor LSeT F&HSHHeTemD: L0 (96 Loevofl)  100018)/68), 2 ullfleoT G 6iT:
LAgmEFI_ meor1@uir gl (enSLgmLNeq), pemm: OECD Ul (HS6v 203

FalgLomeT (NSIQSMIDLIVeVTES 2 Ul 6T 55 &5 & 6TemLn: EC50 (24 LD6oof]) > 5600
WO&/e8, 2 uflpleorio: 1 msLierluim (578 Q&6TEBLI LLEFR), (nemm: OECD aulll&TL (H S 6V
202
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FeNyLomeor LITGIUIN6OT [5E &+85 S60T60)L0: EC50 (72 Lnewof]) >10,000 LAIE)/69), NOEC 10,000
195)/69), 2_ullifleotid: GIFer16)_arvinery FLIGVLIGHL L6V, (e m: OECD aul& ML (H&6v 201

FemTelsH W GFmi:  ECO (3 nevofl) > 400 LG /69, EC10 (31060 ): &TeLE WiLh 800 LAIG)/6),
(Wemm: DEV L3 (TTC G&F & 6m60T)

12.2 AL ML 9Ig WIMer&l LoMMILD Flen & Ul S nlq WIS
Seooteooi eV SHeTWMEHS.  Wevor Cumuplifer 1Sg SHRNUIMGSHGSGLD  eTerm
TRTUMTSHELILGSRMS. Flen s ULD 6TedTm TH FTLMTEHSLILLeN6vemev.

123 2.WINSHIL&A S HKmetr
2 L QUMHerleir @uicuBeUL LIGooTL|&6IT &ITF6e0r0md: 6TH FLM T S&LLLallevemev.

12.4 LD6DOT600T 16D @)L LD QLILITITMHM6V
@ L DQUW(BLD 6T6dTM 6THTUMTSHSLILL 606016V, &M [T WIS 606,

12.5 PBT LOMMILD cPvB OGS LILTL 19 65T (LD 6 60T
STTLIGT LI6ITTEs 6T6dT LIS PBT 3{6060 S PVB 2{6V6V.

12.6 LOMM LTS SLOTer 6l emerey &6t
FenL S &6 60606V,

| L9076y 13: SISDDIUSHHTEHSE 5158560 Q& TeTaTLILIL G6)6TITIQUIENE |
13.1 &6y &HH &KL (DM 6T
SWTLYL QUITIHEN6T 8MmISH60:
swurfliyl QUTHensT QUTHSSLDMET Fal LTS, LOMSMeoor, OMBlev MmN
2 aTeeB SFETH&GETTeL aUPMHISLILILIQHEGID RWBIGUWMEHEHEHSES @) 600THIS

&MHM Geuevor(hLD.

LNCT&ev: QIS A HIPNaITEHS &BSLILGRMS! - QFWeMMI 3j606V.

HEOTLIT: IDMG&TE00T R(MBIGUemmaaflar G FmiG ellanereldssdalq Ul
&6 96v6v.

oCrmULNW eeTMlWLD:
&6 6TFI6L aUPlEHTL (HFH6V 75/422/EEC -@60TLILG CTTUILNW spedTMlUIg
&6 GMIuT(® erevor 061303

W|eTenvey: WJ.6T6lV. RCRA, 40 CFR 261 -@ 60T BLp B allemenelldsHeaw g Siley
3I6V6V.

Q& IMTETSHEVET/QLITH MU {&HMHMIGH6:
STelWmer QUTHeW CHHW LMMIID 2 6TeeB &L L MhISGHEHHS
@) 600T I &HMM CEUETTIQUIS &L L TWILOTGLD.
| 9096y 14: GLITE G6UTS S GV TL [ LIMT6OT &8 61605 61T |
UN emmuwmer &HWomsdF GhUBSHRTn DLUQUTMHLEHEHHES @)600THIS W ASTM
RUILCHMEG &riuer Ulemtmé@Gaeflear UflGFngeamerenl FraGss Sryuer  LeTms
Fal Ll gmuUm® QFUISS. 6TV (L LILICHMTEHGLD &TFL6T LNemmé@&aend “LIifley 4.2 -
@67 HFWINMTHF GHLUBSHRTM 2 L QLITIHET S{606V” 6T6dTMI 856007 L MIWILILIL L 60T. /GG &ITITLI6dT
Nemm&@&seT 2 Lemiquinsg SLUMMmemea&HESHE Falgul  SILUQUTBLESEDHEG ©)600Tmis
UFCEM&&&LILL®M), UTUWSFLOMET QUTIHL &efler GUTHGTSS GMSH S SMELITEN S U|6T6oT
uflibgiemysefler G “LNifley 4.1 -@6T 2 LeTiQuinmgs SLLMHMeMeal&HESHEES Fanlqll HLLIGLITIH6T
2|6V6V” 6TEdTMI S5600T L MIWILILIL LS.
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STIUeT LemTm&&merdl “SmyuUerns, QFWmUGSSTSESTEH, &Hefling GHTMM  eLN6ILDTS”
@B, NeTau@ml SemLIL&GET s “‘Gn@E olanemallesH&EamIqul FJeHE” 6Terml
amsliLbBssuFevensn. Lljeom smiuesfler &smyuer  Wermds  swmifllyser @bs
QUENT UMW LLTESH Q& UG 6ormeot.

DOT IMDG RID ADR ICAO (&TMMI) IATA

14.1  UN/SJ60)L_UIITEIT 6T600T RWRIGUMSSLILILaN6Vem6V
142 (LeOMWTeT FFHGL CUMHGMTSSIL QUWT  WhIGUBG SSLILLa606mev
143 GRS UG RUWRIGLMHSSLILILaN6vemn6
144  QUTHWIOHHTM & W RWRIGUMOSSLILILaN6Vem6V

| 576y 15: 2P BIGUONMS 5566056
15.1 2_ L QUT[H6T {606V &I 856060615 EG S GMILILITET LIMSISTLUIL], &&T&TTLD L0MMID & MMIE @LO6V
R(DMBIG(LDEMEET/FL L L L HIGH6T
oCrmULlW eeTnlWLD:
UMW S S 6T 3 &ml: RUMBIGUeMM (EC) eTevor 1272/2008 -@\60TLIG. HHIG
allememall & & 8:8m 19 WLl QLITIHET |6V6V.

GHF W 6 (LDMHIG (LDEM M 6T
Qggyeofl: Big Bmi@ euemnd (WGK): nwg (BT QLIS 8! @)evenev)
WGK 6T600T: 1742

FALFTeuTH&: Falley  alegsHHeTenn alemd: UFIGFMHG&HLILL®D),
55 &8 5601600 MM G 6T60T8 &600T L MIWLILILIL L &l. G-8938.

FIaGHT FJEHE Q@ (HLIL|IS 5600TE @ E6IT:
STIU6T LN6Tmd, CAS eTevoT 1333-86-4, LNe0TU(BHLD FJ&HEG @ UHLILIS 860018861160

GHTOTMIRMSI:

SLVH Credlw: AICIS
HEOTLIT: DSL
Geor: IECSC
oCrmUUM (RCrmLILw eedTmluwiLDd): EINECS (EINECS-RN: 215-609-9)
SO LILIIT6OT: ENCS
Qamflwm: KECI
LNed1emLiedTeN: PICCS
60)& 6) 60T : TCSI
BWF eUTH G NZloC
U|6TerveS: TSCA

15.2 @U&FmulerLl LM&ISTLL IS LT
oCrmLLw eerMlw @amuerll UMmsIsmUL S LLT6:
& uWRBIGUWamWlear gpulajeny 144.1 -@6TLIY, @HS 2 L QUTIHEHEHETE @F
@uarmwerll UMgI&TLL IS LUILTEH GG S TeTaTLILIL (H6T6Ts).

oCrmUlw eeaTnw QeuefLiLm®) &L S &er:
f&  euwmrgomuilar olleemy 144  -@6TULy, 2 LQUMmeT HiiG
Nl H&HEHF QUG 606V 6TTLSTL 6THS QeueflIUml (& @LDBleneuuLd
2_(HeUTsalleLemev.
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| 979y 16: LIWE SSeusv 6T

QML LS &FH6I6VTH 6T

Birla Carbon U.S.A,, Inc.
370 Columbian Chemicals Lane

Telephone +1 337 836 5641

Franklin, LA 70538-1149, U.S.A.

Birla Carbon Brasil Ltda.

Estrada René Fonseca S/N
Cubatdo SP Brazil

CEP 11573-904

PABX Operator +55 13 3362 7100

Birla Carbon Egypt S.A.E.
El-Nahda Road

Amreya, Alexandria, Egypt
+203 4770102

Birla Carbon China (Weifang)
Co., Ltd.

Binhai Economic Development
Zone

Weifang, Shandong, 262737,
PRC

Telephone +86 (0536) 530 5978

Birla Carbon U.S.A., Inc.

3500 South Road S

Ulysses, KS 67880-8103, U.S.A.
Telephone +1 620 356 3151

Birla Carbon Italy S.R.L.

Via S Cassiano, 140

| - 28069 San Martino di Trecate
(NO) Italy

Telephone +39 0321 7981

Birla Carbon India Private Limited
K-16, Phase Il, SIPCOT Industrial
Complex

Gummidipoondi — 601201

Dist: Thiruvallur, Tamil Nadu
India

+9144 27989301

Birla Carbon China (Jining) Co.
Ltd.

No. 6, Chenguang Road, Jibei
High-Tech Industry Park Zone
Jining City, Shandong Province
The People’s Republic of China,
272000

Telephone +86 (0537) 677 9018

Birla Carbon Canada Ltd.
755 Parkdale Ave. North
P.O. Box 3398, Station C
Hamilton, Ontario L8H 7M2
Canada

Telephone +1 905 544 3343

Birla Carbon Hungary Ltd.
H - 3581 Tiszaujvaros
P.0.B. 61, Hungary
Telephone +36 49 544 000

Birla Carbon India Private Limited
Village Lohop, Patalganga,
Taluka: Khalapur

Dist.: Raigad 410207
Maharashtra, India

+91 22 2192 250133

Birla Carbon Korea Co., Ltd.
#1-3, Ulha-Dong

Yeosu city, cheonnam 555-290,
Korea

Telephone 82-61-688-3330

Birla Carbon Brasil Ltda.

Via Frontal km, 1, S/N. Polo
Petroquimico

Camagari Bahia Brazil

CEP 42.810-320

Telephone +55 71 3616 1100

Birla Carbon Spain, S.L.U.
Carretera Gajano-Pontejos
39792 Gajano, Cantabria
Apartado 283, Santander, Spain
Telephone +34 942 503030

Birla Carbon India Private Limited
Murdhwa Industrial Area

P.O. Renukook, Dist: Sonebhadra
U.P. Pin—231 217

India

+91 5446 252 387/88/89/90/91

Birla Carbon Thailand Public Co.
Ltd.

44 M.1, T. Posa, A. Muang
Angthong 14000

+66 35 672 150-4

GLMBSHMETSEET:

GUMID, PJA, GCHHIOMS, G, QFOMeT, E, eflleqmil C, Q&WLQUFev, P., Geusdr
Q9O QIL60T,Fl., @UIGLTIeVGLI, G., adlerery, RP. (2005) QeuslGaum QIE S WImeor
STIUeT  LNeTmeH&GHEH&EHTar  aTeil&eT  Wmmild  Hengufgey 2 ullyemis serfleor
U160 HFal IDMHMID 2 L6v FHWmer Qeauefliuml®&@&L LNm@& PAH-DNA 6 (h &5 & erfleor
2 (HEUMGSHLD. BFFW FMTHS Q&FTMHE6Tl60r &(H&HEHLD LDIHHEH U6 1:205(2):157-67.

LWEFL, S, CMIseU®), P, GelcuGweT, J, GUITeLD-ELMTSU, U, QNG S60ment], R,
Lf&&myevd), ¢, (2006) Blemgufyev LIMmICHITU @mUiL ell&HSLD InMmmILD STFLeT LleTms
QaueflliLm® - @ QKUwwmelw &riuer Wemmd 2 muUsHS QsTHMHGmL ST
BLSSILLL @F 2aemennbs Blawel-aLGuum® ule. Qsmléy  wmmiln
FHNIF GO FTIHS DIHHH 6T L UIeSLD 12: 1242-1252.

QL6Y, L, (etorlgl., K, suruiiGUImeLL., R, HmIQereny, A, CGHTOaMeT, L, amMUIQL6TEF, M,
LIG&meooTL., A. (2006) WemeTQLL 6VGBLL6eV &miuer Llemms Qs mhimgienmuiey
BLSSILLL Ueoflwmeriseflear &w @muy o%Hgs <pule). QTP WwmHmid
FOHMIF GO0 FMIHS LOIHHS 48(12): 1219-1229.

L_ifleu@&mev KE, QLGWIT LC, STTLLT IM, GammaumiL. BW, ammeuGlenedrLiesr DG LoMmmin
QUILIITLD TA (1997) eTeSlWiledT N Hmem ML Lim&C&Hmev 2_ulgemigserflev 2_6iTem 2_HLOmmHMmLD
QBTLILMET &&6T  Qeuefliumiiqesr mmID  SIG6T-Sresor UL L SIpmH&enul
gHUBSSIR6TM 2_UllTesnis &e6rfl6or 61160166 S6IT. LM M1 eU6TTE &) 18(2) 423-430.

EU-CLP-RCB BC-TAMIL U&SLID 19/ 21



S (MHSSLILL LG 22.08.2022
LOTMHMTEHSLILIL L S 26.08.2021

SHBMTTIQ6TT K, CouedT LMMIQ&HQTeT M, ammiflmLer M. (2001)&mrUeT Lemm&Hm &
QaueflliL(Beusmev gMUGILD SaUmgF I TE: S WS 5 60T LG Meor allemeredseT: 9GrmLLiw
srjuer Werms swniliys smPhmhasenmuilsdy BLESLILILL &SI 2 Wwmmbn 3

@ ML G W 3l sefler (N6 &6T. QSTHI60 IDMMID &MHMIF G FTTHS DHBHS 58:
496-503.

AnMTIEUF P, (PIMRI&ECST H, GFmedley 5, GLMGTmerdlwedT A, QLD B. (2003) &ITILIMTEOT
Hemrme&s&Hm@  Qeleflliu@euHermed ghuUBd  &Heumsgs  QFweulm@d  mmin
GrmwmMl@&nserfler ellemere|&se6T. Q& MNleL LDMHMID &HMIF GV FMTHS LOIBHS! 45: 144-55.

ILSI @ LT Sinlaflwiev Blemeuill LIulevImhi@: eofls @ LT S LI (&8 mer Sis6T lenssLl
UMISH NS, S&HEH&HEETr 660 Henguigey UFlevallemeorulledr QSTLILI6MLD. Inh.
BEFFIUI6L. 12:1-17 (2000).

LHOmICHTU  IS&TerT IMUFR&ETET  FrauCshF (N&HMW: L6 l&5TsEHsGL
LM MIGHTem Ul goLbB S SILD | LMW S 6rfl ot WS LILImley G655 IARC
el GaL(HemIs&HeT (2010), Q&sM&SH 93, Wllgeurfl 1-14, 2006, &SmyuLer Llemmss,
L L_Lmeoflulld emLWwim&emen(h LDMMILD LOME&56V. 606V WITET, &L meorsr.

GmIsQ L6V P, LIFF L SF, QeusuGL06IT J, QL& &60T6nf] R), LIS & MIe S C (2006). Bien T ufTev
LUomGHTUl @muiL &gl wmmid &rjusr Wetmea®mg  Qeusflliu@se:
Qrwmeilw &TiueT Wemms 2 MuUSHE QsTWNFmL5H60 QHEGID @ & wWeller
&Hm&e LNerGermai@Ll LUGLUMIIE. QsMElel InMmmID &MmMIF@LN6) FTTHS L0HHS) 60T
U165 LD 48(12):1230-1241.

GmIsQUe(® P LDMHMID QLO&SH60Tefl R), (2009). STIUET LN6eTmdh WMHMID HienTuiTey
LOoICHTUl  UFICFTHemeTWTersl, LTINSl (h  DIDTOTSH6E0T  eLN6UIDTET
L|&lemLwment GQeueflLiLmL (B 3j6mey (LNemmUWIT@&LD. Am. J. Ind. Med. 52: 890-899.

GFmymamed T, a6V 6T L, GeueT GLMMISQEHQTET M, &&TIL60TT K, @M mIfIBIL 65T JM
(2001). W.G&. &MyLIeT L6Tmas Licvot|Wwmeniaserfler e & W @mUiL &g ylle], 1951-1996.
Am. J. Ind. Med. 39(2):158-170.

GFmymameT T amTiflmIL 6T JM (2007) WG SHMergeT 2 MUIGH LI LieooflumeTi&serfLg 5 ev
GMAsTaTeTLILL L Henguigsy LHMICHTU HUTWBISETeT 6F “(DemeoTLiLImer”
L@&LILMU6)], 1951-2004. Am. J. Ind. Med. 50, 555-564.

Q)BIG QULOBIGLILIL (BETOT ST6)HE@BL) SH6UVFEBLD 6THIGaTsor SMELITeNSUL niley Wmmd 2eiie) Blenevdss
GIGITL [FLI6L_WITeUTESLD.  GLOgULD, 266 FISGNIOMeT GCESTHIFTIHS 2 CUI&HEHNL  ODALD  LITHISTLLIE
H6UMVSEEDBS G GIBITL [TLI6L LI 6TBIGaTleor STl Quimapemer efleufliisEme CBr&ksIl Ll BaTens. @b&ss
SWITFIILL  GUImapemert! LIleTlI(B&GHIIeNF, GCBI&ESIOL LI HaTar @S LIeTLITR) DML  LILIeoTi /L (B
WENMESETE SUITHILILILT GUITIBETIedT CUITIESSES6nSEE SIOMeTILILIS D&, CISTLLIemL U FL I 241 &) eTehemeviile)
G FHeNSHII  LNLITTIITL (BISHGLI  GUITIBSHSIOTEOT  UPBIGUPENMEeNETS; GIIOTTIILISHESG) oW GCUITIYLIENLIS
GBI (BEHENDITT. @)ES SDS U6UTSI HITV (PMMLILIG, GUITIBBSIGIOTD U CUIEHGNI  DMULD  LITSISTLILS
BBV EGH5 S B)600TIBIS LI ILIGESLILIGENDS!.

2 eusermalw Guevrmery - WMLl QUITIHemET
GumurFeneluill(GeusmasmesT QLITmILiL|
BC.HSE@adityabirla.com

EU-CLP-RCB BC-TAMIL L&D 20/ 21


mailto:BC.HSE@adityabirla.com

S (MHSSLILL LG 22.08.2022
LOTMHMTEHSLILIL L S 26.08.2021

QBDHGS NETTHTH HHSHH W CHH): 26.08.2021 HHSHWSMHSHTer HTyevorid: LNifley 1, 3, 9 LoHAULD 1588 medr
LIt L s

EU-CLP-RCB BC-TAMIL U&SLID21/21



