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@LILseaflEasLLL L &ThHenmd 5658106 SIT60TM &6l LILImeoT
(APR) LweTUbhSSLILL Geuevor(hLD. SLOUUGSSLILLTS
G eliygEsmear gCseld  aumliL] @@bSTen, QeusflliLim@)
Blemeuss 6T SMIWLILIL 6606016V 6TEOTMITEV 3{6V6VS! APREGET GLIMSILO 60T
UMSIsTUemL o6fléasmne GLIMEGEIITD 6160TM GLblemeuserfley s(h
GBI LEMMUWITET-S(WHSHLD, STHM gHMULILL  &FeUTLILITeN60TL
LW 6T L(h &SI IS 6IT.

STIU6T LNeTmH@&HE QalaflliL@Gelensdss GmmLUILSNHGSGE seumsLl
uUmsIsTUL  CoemeuliL(L Gumgl, BM(H), LDMHTEITD  36V6VSI
OTBlVSEHMHSHTET  QUTHSSIOMOT  STEFMHIS  emloliger
GoemalliLmbh&Gemers FILLmGeT Lerumm Celeor(lld. SreumsLl
UMSISBTLLS 5 [B 6060856158585 60T CaHIHRSHEHSHLILIL L
GLMBSHTETEET GG QULPMEIG LILIL (H6TerTeoT:

OSHA 29CFR1910.134, &eUMF LI LIMSISTLIL]

FOUMFL UMSISTULEF FMSH6THIGM6TS (CEN) CHTHOSHLILSMEGSLD
LweTU(R S SeUEHME&meT auldls L (h & 608 6T
Qerwmeflw/sCrmillug STmlemney DIN/EN 143, ST& Blembs
QUITIBHL & EBEHITET FeUTFLI LIMSISHTLILG &FTSH 60T mIG&H6IT (CEN)

& LIMSIGSITLIL: UMSIGTILS & WemMEem6T  Ijeoflmgser. ShILUILS

Sefllbemll LWeTUQSSIBIGHET. GLOaTenulmer GF UL
LM MILD & 600T6001 60) [T &> Q& mevor(h) 6088606 LD
FHLOHEMS LD & (LD6YMIGHET.

&600T/(LNS L1 LIMSIGTLIL:

LIMSIGTLIL] 8 & 600T600T TLY.& 6T 2] 6V6V S & 61T &5600T600T 1. 55 60) 61T
| 60071 U| MBI &5 6IT.

FOWLLU UTSISTUL: FOLOS QETLILS GMULSMSLI QUIMTSI6UMeoT
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UMSISTLL 2 emLeml 600l lUMBIG6T. 2 ML &HemeT Hernld
Feuemel QFUIWMBISGET. Leooll&asmer 2 el semer il lgm@&
T(HSHSIEQFEVEVE Fn TG,

UFIHMVE  &H600T  HPEIL  WMMID  UMTSSTLLS
GeflWeLEeT  masTenuley 26Tem  LGHUND  SHmeor
GUMAsmeTeTLILIL.  Gealeor(hld. 2 @TUSMEG  6VeVSl
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SBHSIUSNHG wWererTy WIsLmer GoFmlemnUs Q& meoor(h)
& GEHEDETLD (P& GH6EMS LD HEOTMITEHS & (LD6Y Ml & 6T

FHMFGLP60 FTIHS QaueflLiLm(H& &L OIUTH&H6T: 6TeV6VIT
2 6Tea ] FLLeNH 6T InMHmILD NG S C5560)61 8565 L 60T
@) 60oTHIG.

| L9996y 9: @uimLwel wm o CouSuiwie LieooTL 6T

9.1

S ULemnL @uimLNule Inmmitd GeuFHuNui6y LieoorL|S6T &mMl& 8 5856160861

G THMLD: S6T 96VEV G & MILD6vof]
BlIoLb: &@LU

LD6OOT LD LO6OOTLOM M Sl

LD 600T & B 60T (GH6MMIHSLILF 6UTLDL: QUMTIBHS TSI

2 _(HGLD Blemev/2_emmULD Hlemev: QUITBHS TSI

Q&MTH Blemev/eUTLDL]: QUTBIHS TSI

Brrel siwssi: QUTEHHSTS!
Brmefluiler 9LFs&S: QUTBHSTS!
3,5FRQB6TMHMILD LI6GUOTL |56 QUITBHS MG

QaMILIL| Blemev: QUMTIBHS TSI
erflwB&6oTemLn: SLuHOIs s

Q@&U1IQ LIL]LI LI6OOTL]&561T: SNEFMeOTSI STmHlev Q&I &HEGTn QUL

FHEVEEUEMLI 2_(HEUMTEHFH ST (H LD
Q6ULYLIL| 6UTLDL|&6IT (SITMHmI):

GLo6v: Fem 556606016V

GLp: 50 &)/10° (&)
aealwmgev & GLD: QUMTIBHS TSI
ILTEH: (20° C): 1.7 -1.9 §/Q&FL53
QNS L FTEHH: 1.25-40 LI&Y60oT(h)/ 3193, 20-640 & &)/ L5?
& miL0 6001 &5 61T: 200-680 & &)/ L5?
SI56T (LIEha GLITETMSI): 20-380 &)/ L5
560 [T U5 & 60T6mLO (&5 600T6001 [ 16V): HEN T WLITS 606
pH LDGILIL]: (ASTM 1512): 4-11 [50 B3)/60) G evotevot T, 68° F (20° C)]
LN 856V &600T8 1D (n-24,85 L_60TT6V/ &5 600T600! T): QUITBHS TSI
LIMGBlemev: QUITBHSMSI

Fal_ Q1 QUMBL&emerL] LNl emeaud &b QelliLpleney:  QUITIHHS TS
S60Tenf LG &H 0TS SLILIMHM emeudHe6Tm Qeulllpleney:  >140°C
GOMBSLLEF GLILIMHM MeUsHEG D GauLliLIBlemev:
>500° C (BAM 2_60)60& &6ITLD) (VDI 2263)
>315°C (SMLUFE-GIFeTeUTeV. 2 6M6V&HE6TLN)

(VDI 2263)
GOMBSLLEF GLILIDHM emeusH G F&HF):  >10,000 m) (VDI 2263)
FLILIMM MeUGHGLD F&HD): & 60L& 86l 606m6V
B GLULEF (DWREMLDUWITET Q6L L] (WS SHLID: 10 LT (VDI 2263)
W5 AH&FINT AT &LLF NFRGLD: 30-400 UMF/eNBITY (VDI 2263 LOMMID
ASTM E1226-88)
eTf] HemsGeaussin: > 45 eBMIY&6T ("LA& eTerf 6L SLILINME SnlqUIG”

leveugl “eTelBleV BLILNGESHESIQUIS!” 6T6Tm)
e &LILMGS SLILILaN606m6v)
Kst LDSILIL]: Fen)L_5560l606m6V
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S8 QeUlQ UL euemn&LIUTH: ST1
Fal_ Q1 QUMBL&emerL] LNl emeaud &b QelliLmpleney:  QUIMTIHH S TS

9.2 LM & aI60SH6T
FenL S &He6vem6V

| L9998y 10: FlemevLiL;&Gmeir 1omayid efleneor S)meor \
101 ellemeor & medt
aflemeoT S M edT: T lWNGEs &R HTe0HEHLET QSTLIL Q&ML SID Qeull
2 18pey elemenT g MLILGVITLD.

102 @U&FTUWET Hlen6VLIL|E 5 60T6nL0
B1606VLIL| & & 60T6mLN: 6)ULPE & L0ITE0T &M MILILIM Blemeu & 6rfledr SLp Blemeuma: @) [H& & LD

QeUILILIE HIT6YGH6IT

@QWBHTWeMS 5rra’555§5-@m@ aamrj@memma’s QE!SFI’G(?'UI'I_.QJ: _ -
QUIBHTWeNMS BM&E&HSHDG 2_600T [ B Mem60T8>
Q85 T6D0T LY. (IH &> & 61 6L 6™ 6V

151 6 6V LA 6576011 (1) &5 55 11 55 (615 & &5 [T60T 2_600T [J &) (1) 60T

SNETETS) &STmHlev QU558 Sn 1q UL &H6V60)61 60
2 (FAUMEHESHGFa(ID. &HM&F 2 (HauTauamss SllJssen.  Sie
LLGMS 2 (HOUTHHES Fal M.  Blemeullleoreo|m&: 8 misse6r
JMLLITOGE @IBLILISMSHTET (LNETETEF 15608 [HL 6L 5 60)5 86061
T(HSHEHAD. @LIDTMM QUSEHSHMNSSH CSTLHIGSMNEG (LD6OTEOT
6TLELIT 2 LIGJEOTBIGEESHGID  HenFTulleneoorliL/BlevsQ LT
QUPMBIGLILILIQ@LILINS 2 MIFHQ&F UL LD.

103  B6iEG enereil &8585 8m 19U 6T H) 76 60601561l 60T & T8 F) UI& T M
FmI& ellemeTell &8 8m 1 WL LIGVLIQUIMSHSLD: 1515 D6 S 6V6mI6V.

BmI& eNlem6Tell &8 8 1q L 6TH Tellemeorss6rfl6dT & M8 & UG T M
QULNE S LDITET GLDIBlem6v&serfledr BLp 6116 Ol6V6m6V.

104  SNFLILIGSMSETET Hl60)6V6m L0 & 6T
S FLILIGMETET [Bl60)16V6M L0 & 6IT:
>400°C (>752°F) 2_WH QeuliLpleneudsemerun, SLLMM 6meuds e eorm
QLG TIHIG6ETW LD FN &S| LD.

10.5  (LDITE0OT LITL M60T QLIM(RHL_ &6T
(LD J600T LUITL_ITE0T QLIM(HL_S561T: Wl &8 91,8 &) & revoll s 6.

10.6  SUTWSTLOTET Fen &6 QUITIHL S6T
SUMWSTLOMET Flend 6| QUITIHL_S6IT:

&ML GLomeoTm&emen(h), &ITITLI6OT DL WIMT&Hem6erv(),
FliLDHmenaEHS Falqwl  &iflng SwWmflliyser, FeusLirfler
&6V (H SH6IT.
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| L9796y 11: FEFW6D) Ss56u6US 6T |
11.1 BEFEF WL eNemeTa|H6T G &S 55616086
SN T L0 MTEuT [H& &5 & 60T60LO:
QUTLIGULAIWIT6DT LD50:  LDso (67691) > 8000 LOIGR)/G G (OECD TG 401-8 (& @) 606007 LLIT60TS!)

2 L &aITHIS 60 LD50: HJ6) 56T 61&1a|D & enL_& &6l 606m6v
CHMGHGIW LD50:  HJ6S6T 6T&Ia| LD HenL_&&Halevemev

Fmw FUY/elEgFen:  Wwe: eflFFamen ghuUbBSHeNevensy. (OECD TG 404-5&

() 60)600T WL T6OTS1)
Bisslh = 0 (HSULFID IOLWEHESES oiflEse
L& LIG) LI6voT: 4)
QFEBHIGLIL] = 0 (AFSHULFID NOLUWSHES eflEF6

LG IQLI6ToT: 4)
LHLULIR: FGLEH MG 6rflFgFanen ML &5 allevemev,

& (H 60 LD LLIITEOT & 600T LIMSHLILY/ 6Tl &&F6L:
WLWeL: eTflFFemev ML &S el606mev. (OECD TG 405)
SmalPllULeud: 0 (SIHSLULEFID SOLWSH5HE5 oflEgF6
L& LIG LI6voT: 4)
SMHILL: 0 (P HLLFID DL UGS E 8 6Tf|FF60 L0G) LI LI6uoT:
2)
Al  QeuetoTLLEIWD: 0 (AHSULFD SOLWGHHEHS
erifl&&ev DG L1GLI6voT: 3)
@6 afHHD: 0 (AUHSHULFID L WESE5S5 6 iflEFe
DG LIQ LIcooT: 4)
HLILIR: H600T5HEH &G 6T flFFemev gHLIB S5 e6v6m6v.

2_6ooT & &\ W, L_L_6V: CFMHTFF TV 6TedUNedT F@HWOWD (LT C&FMSHemenT):
2 TFER WL Lell6L6m6v (OECD TG 406)
LHLILIG: ellevmiG&erfLEF 60 2_coorFaFFIuLL L allevenev.
el BTH6flLEH6 2 ooTFFFIUL L [BlHLDaISGHET 56D
Qs el e LLLailsvenev.

&Heugyl LU FRHWLTHMES & meor:
QUUIYSETn L F  CFTLHenedT (oem SMTFUET  LIeTms: 5 eor
SHOTWIMTS SeTenlnWledl SHITIeoroNg: 3jen6l Hleooreslulli
FMibs (Jwev GFmgemert) WMMID NW uI6&HdmL &
C&F T 6m760T Apemnm lemoliLserflev GBIIQUITHF
GFEMHLILSMESG gHmenal Ij6V6eV. 6leoflenlld,  SHTILIET
LY e e G\ 6ot &flng &H60[JLILITeoT FTBIGET
uflGemesaslul L. GUNEl, Wwrusy FGSWLTHMS Hmeor
aflemeTe&HeT TS UID  (DIgeS&HeT  Smevor L& s elleuenev.
STILeT LNemma: & 60T &If1L085 860 [T LI LIT6E0T &FTIJBI&6MT, LI6V&S L6V
DeooTLl LeooTL| &MOHS el CITaTTLIETSEH6T 6T (PAHSET)
SLEIGmET 2 eTanL&EHWIBEHES0MD. @bs  PAHSe 6T
o2 Uiflwey @l UFIGEFETHLILSMSETET @ b Ulele,
emel  s&MIUeT  Nemme@sE  W&en @ miGsesLInmet
Nemeorlieniss Q&meoorlqLILGT&EaD, Semel 2 ullflue
@ LI 3|MHMena 6T6OTMILD Blem L& &L (H6Tengl
(GUITHLD, 2005)
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2 swsb&Ger: @m UflGgngemer FHlulevmer gyulaflev,
STTUGT LNeTTH G5 M6 2 L &alTFS 5600 QelaflliumenLg
QBMLIbHS eredludlLLD FAmmenmLl LIM& G5 M6V
o Wpemisaerfley 2 6Tem hprt IDFLIsIENE) &FHGLDMMHMHIGET
@QLUSTSES QsflellésliulLg (LiflevEsme, 1997). @H5 5
SHeuedflLILMle] eTedld & e GMILILIMETS TS @) (HEHED 6TeTMmILD,
BTLULL QPpmFAS&ESD aHielenerummmin LFmeoorelmu]
o_u9lfleor i erfledr V(Y2 [NTHE:E T a6l G &H 6Tm
“BlenguiTey Wemsll umpysder” Lerellemere eTedoTmild
SOGRSUILOSDS. @3 @G QUeILTD blae LIUSDIs
Fengeyds  SHITFevor] allemeTeums:  @@HSHGWL  eTeTm)
SMHSLULORMSI, 3|560TM6V, STILET LN6TME G LD Gnl DT LT
FOHTHME &ITI6e00 | WITHS &HHSLILIL TSI

LHLULTR: 2 swsb&GeT nTUs FHSIMMMES Hmermergl

RM GOMBSLULF UL eleneTe|&Ha&HTer @) JesorL Tl
BleMELWITEH 2 6T6M @ WMBIGLNenME6TTey  eredlserfl_&5 60
Blesp&Engs  LOMID G BTLULL  PpHFEGLD
eTH Fell6vr60T W TH MILD L 7 mevoTeu mu 2_uffleor g erfleor
aAbGelliyssah aPYaugsiearm “‘EeguiTe  WlensLl
umysser” Uerallemenaum@ld. @bs @WBIGUWenm &
@\ TevoTLITLD Blemev LIS Flem&H e s SMiTeoot] ellemeTalmss
@HEGID Tt SMSLLGSRMS, HETMV, SHITHLIGT
Nermé@h sl LyUse FOSHWLMMME STIeollnss
&HHSLILILTSI.

HODICHTeOW FHLUBSSILD &6iTenLo:

EU-CLP-SPECIALTY BC-TAMIL

6L [hF & & F60T6M LD
6160, aumuIeuLll, &6V 2616 2 31,6007 (H & 6iT
aNlemarTe): HL_19.56T @)6VEM6V.

FeorLn 6160, uITUlaULl, &IT6V 3|6T6Y 2 31, 600T(H &H6T.
aNlemarTe): HL_19.56T @)6VEM6V.

Fev1lD 6160, CH MGG WG, 85T6V 3|66 18 DTG BIGHET.
aflemerTe]: F(HLG &5L_19.86T E)6V6m6V.

6169, 2_L_&raUTH & 560, &5T6V |66 2 2,600T(H &561T.

@6V5E& 2 mILIL: BlemgufTev.
aflemeTe): IPMT), BTTLQLHEHSELD, HL_19 SH6T.

GMILIL:  etedsmefler mempufyedlev 2 6Tem &L 1QGH6TTETS,
mlemgufgedlev 2 eiter &myLeT Lemmé&Her GMILLNLL @
@U&Fmwer allemene|& & s QSTLTLNerm), “BlenFuiTey WlenssL
LMISEH&S” QBTLILOLWSTE QIGEICGAM il
SOHSLLUGRME. aiseaflLld 2 6Temr @QbHE  ellenerelsarT,
SIS MG E S19.60TL0MeoT LM SHevfllng S5 68 6T LG MeoT L6y
ulaseafley QsflallGslul@ererg WMHMID  3jenel
61605 G 5 GSMILILITEoTem 6 WIS @) [H5 G 6T
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G MeOTMIH6OTMEOT (ILSI, 2000). 55 GLPHIEMVSHET OMHMILD
Ule Blemeveningefledr S smyUeT Llemms  6veugl
GUMTEFLMEE: SHMJWHEIIGW M SI&6THEH&HESTS MM
o ulfleormigerfley (95 meaug, Femnln 616dl DMHMILD QeueTG6Ted)
&L 1956 HeUevfle o LILILelleuenev.

@mUIL B S L1656 (L0605 5 &6 5H6MT)

WCH-all6v (QFMIITaMEdT, 2001) 2 6TeT SMTILET LleTmHenss 2 MUSH Q&F IS 6Tm
UeooflWwimeny&em  WSsmeor @  <puledlléd oule QeUwlulL Kbhal
QaMllhanL msafley @ueoriged BHiemguized LUOMCHTW gOUBD WUSSI
P sarelley @BHESS SeoTLOlWlLLLS; aafllaun, @bs ASSFLLEGMD
STIU6T LeTma&er GLMTNTEHG @emLCW QSTLIL 6Iglab &) [Ha 8 eailsvemev.

GV, SMTIL6T Llemme&HeHE& QeusflliL@euser &S&ryeorlonsg  Blenguigev
UOOIGETL  ghu@ld BUSS ASSLTE QOHSHTE BromaFlwFsser
&HMHBNevensy. (h QSTHMELEH60 (CLMISAQ LGV, 2006; LLEFL., 2006) @ (HHS
srjuer Werms  uUenoflwmerisefledr Qgrmeflu  gulefley, @eseWnss
9 &5fs5s meoguized LUMHMICHTU LSS SHeooTL MWL S, SL60TT6V
GFmgmamer 2001 (WGsH Spule]) CuUmewGel, &mruer  LNemme@GEsHE
QeuerflIL(R 6 g L6oT TH 55 QSMLILLD gevor Ll iLiLeflevemev. 18
QTN MFaLMIsGefled GLMA&TeTaTLILIL L @@ Ul werev uuleflev, STIyLIesT
erméends 2 mUSSH QFWIUD LeollwmeriseflLs&Hev (QL6v, 2006) HBienFufrev
LUOMIGHTU U@ AUTWD GHeomBHGLILG SeoorLmwuliLlLgl. @bhs
aplia|ssefledr 9jglilenuley, LUHMCHTU GSMEHS UTTULFRGESTOT FIalCHF
waeamuflev (IARC) 2 eitem  Llgeurfl 2006 Lewfle @GWeumenrsl, LMHMGCHTenW
JOUMSSILD &60T6enNE:SHTE0T 060 HF FMedTm) CLITSILDTETSTE @)eVstey (IARC, 2010)
ET6OT! (P96 5 UHSSI.

SITTL6T LNemm&:&ledr IARC DS L ILITUIeN 6L @ BIES!, C&MITQME6dT LM mILD em il bIL_esr
(2007) SLHBWemel @ WLIMHM  Qeleflliun®h 2 56555 SHHSMSL
LwWeTUG SR WECsH Uleysd SredHemer mILIGLUTUIe Q&FUIg, bl
QBTEIMTa L HIGH6le0 @ Tetoriqev &MIL6T LNeTmEaE GlauerILiLi(h el gL 6oTTeoT 6
GHILMMUWTET QFTLIemLES SeorLilbgser. 2685 Qeusflliuml(h 2 58555
HHHG, QT GWe&HESHTT GLMIS6UEH WMMID GQLNE&SHETE6T  (2009)
AHBWaIMMTeL UWeTUGSSILULLS; aHInmmns, S&STiUar  earms@GsS
QaueflliL@eusm&LD HBenguigey LUMMICHTUL WLSSIEGESD QLG 6hHSHSH
QsTLImUWL emel SevorLpluellevemey, &HeoTmev, GCEFMIMTMET LMMID
ammiflmkLeT Q&SweaImmmey LwWeTU®SSLILLL mmml Qelefllium@® 2 56555
&BHS5SI6G S T6606m6v.

QUMEEE5H, @bs alifleurmear gileseflear allemeTalns, Weflgiserfl &3 60
sryueTt LNemme@&sHE Gelaflliu@Geaism@&n LUmmICHMUl QLiSSHEGID @6l Gl
allemememel gHLUMSSIHTM 6THEH @6enevoTlIL|S SMTI6olILD @)6eVemey  6TeTm)l
Blem L& & LILIL (H6Tengl.

IARC LI MIGHITUI eUem&BLILIM(H

el GIseflLEH6v SriueT Lerms LmhmGCrhmenwl ellemnemell&ESmST 6rerLIens
LHLUTH QFuleugsmamer nefls 2 Leuhev Slle|&sefley @ubhS “ELITS/LOmTeT
FITeTDY @)eV6mrsy” eTedTml 2006-@)6V IARC HeoT&l 199510 h600T(N& &5600T(HILIIQ L6t
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SeoorHld 2 MHQFUISSH. SmiuUeT NemmsHer LHmChTenwl gmUBSSID
seotennssTear UflGamgener FHwWmer aflevnklE puleserflev  ”GLmsimnimer
FITeTm) 2_6T6eMS M8 IARC (PG6USHEG QUbBSSE. WS IHEH&HEG STFL6eT L6Tms
“LMHmIGHITem Wl gHUOHSSILD &60T60) LD 6D LI &> Q& MeOT I (FLILISM ST
FISFLIDETOTSH” (& 2B) 6T60TLIGI IARC-@ 60T L (HQLMHS WS LILITUIEITELWD"
@renor(h SVeLdE MG GCMULL aflevmE opulesmsefley e 2 ulliflerid
LmmICHTem U gHuUBH S SILD &H60T60I LD 60L& Q& MeoT I (HLILIGTS
QeuefIlILE &HeoTmev, QUTSIEUTS 35S &S T(H UEmSLILTH
GoemallILIH&H6Tm IARC-@ 60T NG (HSH6V&HM6T @HS (LNL6] LI WITHS
Q& MeooT I (FHS S (IARC, 2010).

eredlsmaflLd GLMQ&TeTETLILIL L 6@ bUlellev SmyLeT L6Tma:eeor &emrLLImedT
FMPHBISGET LWeTUGSSLILL L. FH6v, CHmedley LweTUGSHW LNmE& FmLs
&L 19&6T SevorL MWLl Leor. GOsYLD, &retorQLed&GefILd GumA&meTeTLLIL L
LUeuGaim  opllasefley, GCHMaEHIQUIls) QFNGHLILILLNGS QSTLIHSI
@emeTILSH &L LUDHMSELI9&E6T  SevorLmluliUlLer.  smpuer  Lemms
FMymIseT aleniGseflLsHen LhmGHmamw alleneTelléameumn  eTeTLISMESL
” GLITGILOITEOT FITeoT )’ @ (HHSHS! 6T60TMI IARC (LPLY.6Y&H @ UHSHS (& (LD 2B).

ACGIH LIMMIGHITUI 6Uem & LILIMT(H
DS IHEDHEG AMWLLULTS QSTLILUS Q&ML 2 MIGHQEFWIwlLL L
aflevmIGLI Lhm 26er5:5) (alenssL1LNe) A3 Limm 26ers ).

LHLULTR: euemslIUTlIger 2 ausermallll @5HasFbhs Senlifear G &rul-
ae&LIUTH WwmmIh @raFmuwerhigeflear alleugdF&Ll(h @H\sev 28 uieumnlesr
QP STLHHLHMET B (NmMLILOSSISTE, STTLT Nemmd @ Ljhom
2TGHUMEH aUemnG&LILMGSSLILILeN6V6mM6. QEFWLLTS, STIU6T Llerms GLImeTm
SHOTUGNGHE HIQETIOMOT HHETHEEHGD, SOTaSNHESGS Slgernmer LM
SIGATHEH&HGD FHHLUS F@HL GeueflliL®Geuser allemnereumds eTedl&s6rflL g8 ev
Blengufgey &L 19&H6T FevorLILG&60Tme. 6TedlHE&E gl L HLIQSH6TTETS
Blengufrev Wemas Ll LMY BISL6|L6T QSTLITLI60L U @ F6torLITLD Blemev 0T LIsTI&
FenH6 5 SITJ6e00 - 3606V TS @) WITBI& (W e m Ul 6T aflemeTeum@LD. @
eflGIGeflLEH a&slIURQSSENGS CHaalsGH W QSTLTnLS
QameoorlQHEHTM @F 2 WiflaordsPHm&GeE GSMILILMeT @)Ul W mWITEGLD.
@b&HE HHSME WSFEGD aomsulley, GOIUNLL @asE 2 ML
BE&HSSHETMD - WeTQeuefILiLm@® (STOT-RE) -&&meor CLP NG ML (H&H6eVTeTS,
QuBIGWemGEeflar & meguigey Wemsll UMD WS IHEEHHSGS
QaTLIeveunsgl  eerm  GMEHTET STLOQ@EMS. &SryuUer LemmesEGsHE
QaueflliL@eusmev LMmmIGHMUI ghHU@D HUTWD ARSFILUS6em60  eTeTm)l
LN6oT1S 2_L_6VIH6V S,U16)| 86T &5mevor LIl & 6 60T M 60T .

@ 6UTLIGQLI(H& &0 DM MILD UM T&FESF FMTHS [H& & &5 60Temnln:
LHLILIG: efevmiGsefl_GH 6 BT &HMeLINMHS F(HLDLS HHLDL 6fleHasUiLL L
GLMer9 6T [5& &+ & H60TenLD &M &S 21656160, @ 6TLIQLIHEHS 2 MILIL|&H6T 36V6VSl
& QUETIFS S 6TH S 66066 & EHLD gmLIL 66066V 6TEoT M)
Qe & & LILL (H6Tengl.
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GSMHUILL G evEES 2 MILIL] FEFSH S SH6TELn - @ MHenm QeuerflLiLIm( (STOT-SE)
LHLILTH B &HReTm Sreaysefler 9igLiLemLuiley,GMILLNLL @& & 2 miliL]
15 & &+ & & 60T60) LD UITEOTS ,62MEm M 66U LAILITEOT ,e2 e 2 L GHeUTFILIL] 3j6V6eV Sl
e@menm Ggmevaululmer QaueflLiLmLIeME& L M@ eTHTUMT&HSLILLe606m6V -

GSMIUILL @ 6vEE 2 MILIL] FESH S S 60Tl - LE6TQeuerflLILIT® (STOT-RE):
6B h& & & 5 60T6mLO
FHHLOUS HGLOL 6eflesIUBID CLTendler Haa &S emenln: 2 L eIl (6165]), 90
BITL_&6IT, LIM& &0 TeoT aflemeTem el s Q&5 TevoT L Q&nley 61516
Gevor LWL efleuemev (NOAEC) = 1.1 LAG)/LS? (GreuTR 655555 8))

BleTuiTeL AUPMHF, WemsaleTIESF WHmID BTFLQUIMHESESD Huemel 2 Wiy
GLme&6rflev @6vd @& 2 miliL/edlememeyseTm@LD.

FmOUS Hmbu eaflssliumn CLmeder BFHSHeTeamn: almilaldl (etedl), 2
21,6007 (H & 61T, el vy el 63T 2616 & 6007 LMWL ILIL_696VemeV (NOEL) = 137 LAIG)/S &) (2_L_60
6TemL)

GmOUS HoU seflssliu@l GLmedlear mF&FHHTann: aumilealy (e16dl), 2
21,600T(H &61T, (NOEL) = 52 LAG/G &) (2_L_6V 6TetIL)

mlemgufgev WemssLl LUMT Blemeveningefledr S smyUeT LeTms eredlul g &ev
Blenguigev MBS eTflFgev 2 Wlgem &mHe Wenss L QUIHE S, BTTLICLIHESLD
HMID BenTuigel &L 19856 & UeIHenm 2 MUSH QF LK MS 6T6aTmMeD Fnl_,
@bS LIS 6Lal60)60T UITEOTS! (LS 60T6MLOWITE D6l S THEHHEGS QS MTLTLI6TS 62(H
o2 WpeorsHM&s GMlliumer LHevallemer eteorm BlemplIILSMHETET & TeoTm
o _6Tergl.

GHTW MM & & 24LU16|&H6T (060 lFHE &T6Y&H6T)

&MU Nemm&ERn&Ges Sl Lms Qeueflliu@eg, Benguigsey QFUeLLITL 160
AW, AFRFFWSID FTITE GmmLiL R sHIsGam6T allememelldoeuTn eTeTm
STIU6T LNemm&end 2 MUSH Q&SR 6eTm Liscoollwmerisserfler Qgmmm Grmuiluley
316561607 (L019.6 &6 LI H 5160 T8 5 60T M60T. 62(IH 40 2,600T(H 856V 8 LD6voT GBI TWA
SOTOHIMTL (2L &eITHEHHE5 588 LeTerld) QeuerlILIML 16V, FEV; -@6V 1 LI&)/LS3 -@)6v
@ @mHS @ 27 W6 efpFFemuwl u.6Te. FHaumFSHMHGHIW CHTW MM NS S I Ule)
UfhSlenmI&EH M (MTFQLIT, 2003). @ 40 eoT(H&MTEV Colemey QUMTLDBITEN 6L
STFUeT LNemm&&He 1 16/ (2_ L &aumTH & 555858 L16TearLd)-&6 @& GaueflliLbG eugl
FEV: -@60 @ 48 W60l efpdHlemwt allemerelli Gl 6T6dTm @&HME& (WDHensU
LCrmUIW <pule] eearm UFlbasmTsHSs (STIIQeTH, 2001). eeflaib, @B
@uevor(h Uleysefley  @QubE  QuUMOLUIULL 2 58HFL0MeT  L0GHLIL|&6T,
alleflibymlemevls  Lemerfl elleuy WHEHWSSIUSH T WLHILG&GTTS WL HGW
@ BHSHET. MFQAUTEHS HTVSHMEBTET  QIPSHHIOTET QUG-G GTL [ LITeoT
fLpF&, GxmymwILmss 1200 W6S) -9L8 @ (HEHGLD.

WJ.6TeN. -@)6v, 9% L& SH\ & L0meoT Lien & LI &&THUTH6T QauefILiLm_ (h& & (5%
QauefllILLIQ(BH&HHETH GWelHEG WImns), @& ChrTwWMGM&seT BTl Ll L
NFHS ST SNHAWLET 53ILCUMUSTEHS 05 lallgss. sermiliw
gpulaflev, GomeaTtallliLLIquwieney BITaUSRLILGH 2 6Tem QEFWenemmuililey &rihHs
aIrlbysermengl, Qsflelsasliul L ChrTuUMGMIseT GMISS aemTwl Wig & eTm
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WwIgemI&amerd SLGLUUGSSReTmer. 6reflenild, HenTuiysd QFwWeLIT®H
SM& S LM & 8600118588 T L9 UL 6116016161 85 @15 L_60T, ST LI60T LI 61T M (& & (& LD DM TLL
LLeumiser Waglerter Apflw 2 efl 2er(h(peunsd SHeTennsEhsiG @6l Cul e
@ 6emeooTLIL| @MHLILISTES @B U6 &1 198HTLIQUISI.

G LILT

2 L&HaUM&SHG 6V - GHS -@)60T BLD FUW-6UemSLILITL19.60T eUN &L (H & 605606
B (e MLILIB S SI6UG M6V, Blemgufrev L5 mer 6lem e @b & Md STOP-RE
-@6T Bl &TiuUeT emms euensliLbBSSLILLNvemev. STILeT Llerms
GUTETD &HMTUSMHGSGES SIQETIOTET FI&GaTHEBHEG aleaflliL@Gelenss
QamLiha, “mlenguifgey Wemsll UTFEHer” ellemeralns 6160l g erfleor
Seofl G SleULnmeoT LIS el 6oy6or Ul 60T QLI ulev Qe & LM
G emaullLILallvemev. PLMF LoMMID BTTEH G FMiHS LIS 60eenerser
GumeTm, eTWILEZ6L LI L Bleoyguioev FMibhs ellemereysserfler aulqeu
AsmeTgl, SMSQUTSES Qaleflliuml (@ Blemevenngeafledr G Lm
Q&M & glevoreol] 2 WilifleoTmig 6T, n6ofle @e6TD-Fmyng 2 Wi elleuni&eorin
IVeual eflgTsefLg&H e sevorLmlwliLLelevemev. HmenTuiysy WemnssLl
umywmers  Wweflsiseflar WCIMeERNWSHNGHS QSTLILMLWSTSHS
G5 et mel6Lemev. QLTH 55T 6, SITITLI60T LNeT e M &smeor
QaueflIUMLIg MG  WeflSIseflLGFH6 LMHmILILIETTL-E6V6VTH  &relUMsF
GBHITU JUTWSH MG @enL_ Gl 6THS ) 6metorLIL]&h &ITFeuoilDd ©)6V6me6v
eTebTml FUILUTE GMHASTETETLLL L Spllesefld @umhas Henl 5
Qammm CrHTuiwe FMiHS Fmeorm QeueflliLGST UL 6TeTg. HHLUS
FHOU 2 LsamAlusnd Qelsflliul L LNm@& sryueT 6T @ s meor
& (BSTOT -RE 626n& LILI(FS &6V G&emeuiileUsmev.

aumieu: RemnL_&HeTm Fresefler oqliLemLulley, GMILLLL @avseE
2 MILIL] BFFSSEOTMDWTONS, HBLUS S  eumileuduns
QauefllIL@PeusH&GL LNME& eTHFTUMTHSLILILel6vemev.

GV FMTHSHEMeU: KL SHR6TN FHJ6SH6T LDMHMID @) TFTW6T-GLTSH &
LI6OOTL|&6160T  (SHemTWIME S60TemlD, GHenMeUTdH 2 MIEhF&HTnIqUl  Hmeor)
S liuemnLuiley, H@bUS G GCHmasE QelefllulL  Yng
GSMILULL @6ev5EE& 2 MILIL| FF& & SH6TenL THTLMTHELILILeN60emev.

2 MIEhFeL BIE: WLHLILTH: QsTHIHSIOm FIiHS SeLalD IMHMID Henl &&Herm
5176 & 6rfl 60T QLI ulev, 2 _MlEepsev BHIG 61516 1D
THTUMTHSLILLe6v6m6v.

| L9996y 12: eV F T &5 66D 6T |
12.1 & & &S 60T6MLO
By FMTYHS [H& & &S e0T60L0:
FalFLnmeor LS BEFSSHHTemID:  LCO (96 oevofl) 10009181 /6, 2 ullifleormig6r:
Agm&E&)L_meorlGuwim Gy (enSpmiien), wpemm: OECD Ul L (hgev 203

FalFLomer (N&Q&HMLDLINVeuTS 2 W6 H& &5 & 6aTemLn: EC50 (24 Ln6vof1) > 5600
W&/68), 2 uflgleorid: 1 ms 1601 (58S QSeTEbL L&), (nemm: OECD aulfl&B L (H &6V
202
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FeNyLomeot LITEIU60T [58 &5 S60T60)L0: EC50 (72 LDevotl) >10,000 LOIE)/69), NOEC 10,000
1N8)/69), 2_ulliflevTLd: GIF6T76)_6VIDey FLIGVLIGSHL L6y, (pem m: OECD euULA& ML (H&6v 201

PemreusHIWL Gomi:  ECO (3 nevofl) > 400 LAE)/69, EC10 (3L06001): &TeLE U LD 800 LAIGR)/60),
(LemM: DEV L3 (TTC G&F TS 6m60T)

12.2 L ML 9IQ UIT6oTE) LOMMILD &6t G UI8 T 1Q WIS
Geooteool [l HeOTWMTHE. Wevor  CuHuplier g SHRSUWIGSHGSGILD  6rerm
THTUMTSHESLILQSRME. Flems U LD 6T6dTml 6TH TLMTTSHSHLILLl606m6V.

123 2 WAHILHE Gmedr
2 L QuUmperfledr @ulcv@euGLI LI6ooTL| &6 &ITFe0oTLOMSs 6TH T LIMTEELILL6I606m6v.

12.4 LD6DOT6001 160 @)L_LD QLIWITTMHMEV
@)L LDQLIWIBLD 6T6dTMI 6THTLMFTEH S LILIL 6606016V, &M T ULITS 6.

12.5 PBT LOMMILD cPvB O LILTL 19 65T (LD1Q.6)| & 6iT
SITTLIET LN6TTE 6T6dTLIGI PBT 3{6060 I PVB 3]6V6V.

12.6 LOMM LIMS&LOTe0T 6160 61T6) & 6iT
FenLSEHalluemev.

| L9096y 13: SSDDIUSHEHTEHE 5158560 QS TETaTLILIL G6)6TITIQUIENE |
13.1 6| &SR SIFILIL| (LDED MG 6iT
SWTIILILLU QUIT[HEm 6T & M MmIG6L:
syl QumpensT QUMTHSSIOMET Fal LT G, LOMS&Teor, OMHleV WMMID
2 6TeaB) B GTFlEHETMeV QULPMBIGSLILLI(HEHGLD R(RMBIGLNMNMEHEHEHE @)600THIS

315MM Gauevor(hLD.

NCr&ev: Qe 1A S6IMES &HSILGRMS - QFWVMHME 3|6V6V.

GH6OTLIT: IDMTSTE0T  RRBIGUeM&EETeT Gl Bhig alenerelldHss s snlq Ul
&016] |6V6v.

CrmLILNw epedTmlulLD:
&6 eTHI6L QUG TL(H&H6V 75/422/EEC -@ 6oL CrmLLNW eedTnluis
&8 GMIUT(h eTevor 061303

W eTener: WLJ.6T6N). RCRA, 40 CFR 261 -@6T SLb Fmhi@ ellemeanallG565a19u &Hible)
3]6V6V.

Q& TETE6V60T/GILITH 60 W 85N MG 6V:
smedlwmer QUTHemw CHHW LMHMILD 2 6TeehJ FLLBIHEHHS
Q) 600TMRI&H (& MM CEU6DOTIQ LIS &L L ITUWILDMGLD.
| 9096y 14: GUITE G 6UTSSI CISITL [LITEOT &5 61656 |
UN emmuwmeT &WIOMHE GhHUBSSIRTn HLUQUTHLEHEHHEG @)600THIE W ASTM
RULCHTHEGLI s&smiuer Wermsseflar uflGFnsamearanul FialGss s&Hmyuer  LleTms
Fal LenloliL gHuUr® QFUISSI. TV (W RLILIGHTHGLD &myueT Lemmé@&aerin “Liflay 4.2 -
@67 HFWITHF GHUBSHRETM 2 L QILITIHET 3{60V6V” 6TedTMI 85600T L MIWILILIL L 60T. 3{C8 ST LI6dT
NeTme@&GseT 2 Lerquimsg: SLUMHMmemasESHES dalqul  SHLUQUTHBLEHED&HESG ©)600rmis
UFIGFMER &S LILLD), HUTWSTLOMET QUTIHL_&6rfler GUTEH &GS S GMISHSE &M LTSI U] 6TedT
uflbaienpsefler G “LNifley 4.1 -@6T 2 Leriquimgs SLLMMMa&HESHES Snlqll HLLGUITIHET
3|6V6V” 6TEOTMI S5600T LMWL L&l
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&MU Lemm&smersl “SriuUerns, QFWMUOMSSTSSMS, SHefllng GHTmM  ePeVLNTS”
@@HSTe, LNeTau@Bd L& g “GhiE lamaalEssamqoul FIéHE”  ererml
amslLUGSSaHemev.  LNjeum &miuesfleor  smyuer  emms  swmiflliyseT  @bs
QI TUeMenWLI LTSS G &F UG 6Tmeor.

DoT IMDG RID ADR ICAO (SITMMI) IATA

14.1  UN/S|60)L_WLITEIT 6T600T RWBIGLGHSSLILLaN06m6
142  (PemMWITET FI&HGL CUMHGMTSSIL QUWT  @WHRGUMSSLILILeN606mev
143  GHIG6T a6 RUWRIGLMO SSLILLaN6vem6e
144  QUTHWIORETD &L RWBIGLGHSSLILLaN06m60

| L9796y 15: peoBIGUPNME S5 61605 6T
15.1 2 L QUIT(HET 2606V S 56060615 &GS GMILILITET LIMSISTLUIL], &&T&TTLD L0MMILD & M.MIE @06V
R(PMHBIG (DM ESBET/FLL HL L HISH6T
oCrmLILNW eesTmlulLD:
UTWSH 6T o ml&ml: RBIGUEMM (EC) eTevor 1272/2008 -@60TLIG. HHIG
Nl e 6mel &8 8 8 .Ul QILITIHET 6V6V.

GHF W 62(LDMIG (LNEM M EHET:
Qg jeotl: Bi& BmiG euend (WGK): nwg (BT QLIS S @ evensv)
WGK 6T600T: 1742
FAL FIevThHa: Fellev g seTemn auemd: UFIGFMHG&ELILL (),

&5 55601600 MM 6T60TE &6v0T L MIWILILIL L &I, G-8938.

FIaUGHEF FJEHG @) (HLILIS 860018 HH6T:
STIL6T LI6mma, CAS eTevor 1333-86-4, LI6tToU(BHLD FJ&HEG @IHLILIS 5600188561160

CHTTMIR MG

2L6VH Gredlwi: AICS
SHEOTLIT: DSL
Georm: IECSC
CrmLIUM (RCrmLLlw eermlwib): EINECS (EINECS-RN: 215-609-9)
SO LILIIT6OT: ENCS
Qamiflwm: KECI
L96S 16t LIedTeMn: PICCS
60)& 6UIT60T: TCS!
BIWEFeTHSI: NZloC
U|6Tenes: TSCA

15.2 @UFTWETL UMSISTLUL LOHLUILTEH
oCrmTULIW eeTMIW @pamulerll LIMSSTLIL HLILTH:
& @WwmnGUWamWleT gLiiajeny 144.1 -@6TLIY, @B 2 L QUTIHEHEHESETES @F
@uramwerll LUMa&Is UL HILTEH GmA s meTeriiLL (HeTergl.

oCrmLlw eermlw QeueflliLm® &S seT:
& euwr@omnuilear uleey 144 -@6TUly, 2 LQUT@meT Shig
ANememell&&H&HF QUG V6V 6TTLSML 6ThS GQeuafllumTl (& @LpBlemeuu]d
2 _(HeUmseileuenev.
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QO QL6 Fl., @UFCLMTTeVELI, G., adlerey, RP. (2005) QeueGeaIMI 6UTE 58 FHWImeoT
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