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2 AbBW. S L U HESEWE O 7V — 106 L CRFRIR S 0N s
SNTWDGAEIZONTIE, JRERIZHIE LT CAS No. 3RSV TH D
BT OWEIZON T, REINTHWRWEAIEET L SDS Ok S
NTWAPEIZ DWW TR LT,

3 WHEAIMEE . R-phrases. S-phrases % C. Chemical Book & & % ®
I% ChemicalBook Inc.OH A NS L7-bDTH D,
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1 B\ (SDS) HHEEEHEDE

(1) 1-FTaEruXy

LM BEDA [CAS No.] & TLV-TWA S BB EE GHS 738 (EEIZHT HHEN) ZTOMOEERERSE
4 [B4a] | 1-7es7 e [B47 | TLV-TWA SEREME (A ZER) X755 4 - EEEBEYSEE Class
o] 0.1ppm [A4] Rzt 2EERBE-IR | Kiy2 or Division / 3
Yy Ibromopropans ACGIH /2013 / sl | it - NTP Sty T
e C.HoB AR X453 2 & (2014 (13)) /R
= i [TLV Basis) BRI - 2o EE | X3 (GURgt. | - REACH : &Wami
CAS No. 106-94-5 CNS impair,peripheral (HENX< &) JEREE D) (SVHC) “EjEz
wE AL | BIR ﬁﬁg neuropathy,hematological & FEEREMI A - SFEE | Ko 1 (PRAERER) - OECD: mAER
ey W Sl e | repro toxicitymale & female) | (RAE<E) WE (HPV)
pH Fexi L (LA EEF L SDS) - DFG:
Rl —110°C HBRRE R AKXy (2010)
s 71.0C 0.5ppm / 2.5mg/m? 2
o . .
RRIE 1:()"13815(1;;‘ FERES 12012 AL (2010)
(L5 v SDS) (H]
¥ OHRWREWERT S
A& 8 -WMAE REEEOHABE k]
- IR (£ 7L SDS) | ALEFIE /2012 4 - fEl - Bk fe&x e g
W, U s AL E b 4000-<5,000(t] | © FH259519 0 HAE(LE0910 B | R(li) w2 FEAUCS I B L7 7 979)
DU, R, Bl FH L5 M1 =7 a7 s A e ROBIIEE | s i e hE S 1-384)
BEOKERADORK, 2Bk Pibizoue ) LR TmET sy
CETIHOVR, =7~ - RERMEHRER RAFBRMLE e s
. e e o WA % AV B 28 BRI (2] - AERKIGEE (PERFE 9 REH O 200)
RPAAOWSE (FLEKR i AL A
- ! - fafk[F— 2 7 L] FREMEARIEEY
it AEFSERT) FHEABRID2I1ZHDICET (F8HE33H)

RMrPRERE (3 - RIEEED



£7 /L GHS 5 OBHL (2008 EE /RBFEEE)
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)

AW OEFIFRKIEIEEE (20°C) 1% 132,000 ppm TH Y . 7 v & 7= 4 B A R#Z 5 <o LC50 i 7,000
ppm (ACGIH (7th, 2001)) & DS RMEIENELEH LXK 4 & L=,

HSDB (2006) (bt bl LC MRICHEEM] oftak, ICSC (2004) ORMIZETBEEDHEIC TIRZ KT 5 )
LORERH B, BEIIRALIHEMEEZET D EEZONDTZO, K4y 2 & Lz, EU 8 Xi; R36/37/38
(EU-Annex 1) T» 5,

Ty M ERAWERAZEREIC KD HRERER T 1250 ppm ML EORERECHET v MEFEBROK TR L,
FO & F1 ¢, BIEEMOEMLICAEKTFES O, ZFEE—EH72 0 0B ED Liz) (ACGIH (7th,
2001)) BOFRBNRH D03, ZORBRTIIREY~ORBIIBET 2l iTe <. —KTIMOAFIIRETH D,
F7o. Ty bEAWERAZRRBE T FRBEREIY ., AHEOM T » b TIXIMERE OEFIC X 2 I EERER
ENLZ 5> THDIET) (HSDB (2008) LDk 23® 5., MR 6-19 HO T v MIBARE LR < TR
Y O EHININE & BETE O 2R b v &) b BB H KA R o Tz, Fiz, e TIEm
BOEMMAEEICHIM L] (ACGIH (7th, 2001)) Boiidk2dH 5, UL XY X4y 2 & L=, EU 2% Cat. 2;
R60 & Cat. 3; R63 (EU-AnnexI) Toh 5,

EZ-OWTIZ ACGIH (7th, 2001) 12 M1 KM AREE L72T v MISLE, WEENE T, EBRR, MRS
L7223, EOT vy MCHRARMBETRIIR O en-72) Loitd23idb v, £7-, ICSC (2004) OiEHIRE
DIEZ TREERET 5, THRMRRICHELEX BREELTL2IER/HD) B ENTVDLZ &b,
X4y 3 (KGBEANSM:. BMEMER) & L7,

728, EU 43¥H1% R36/37/38, R67 (EU-AnnexI) Th 5,

BIZOVTIE, 7y MRV 28 AMBRARBERB T [HHMRR, WWRER. KR, U2 CRARRIC R
Wi, F27y MRV 13 BHERARZRZERERT o/ EhOE izl (ACGIH (Tth, 2001)) %Dtk
WD, FTHARRR~DEBILRXSIY 2 DA A Z 2 ZMEFEFHN TH LN, ZNULUSNOFBIR Iy 2 DA X v
ZMEHBRZ LA THABNTZ, b MZOWTE, [1-7 oEFuXr 95 5% 5 H DOBISAFIEERET 5 19 5%
BYER, 2 # ARIC TR EAF ORI, W T & PRMESEZRIE L, TR OREIC LS Lfsim) (ACGIH
(7th, 2001)) L DFTRAH D, ULV K31 (PHEHRR) & L7z, EU 23%E1% Xn; R48/20 (EU-Annex I)
Th b,



EXFEEFSOREELY
1. BRREORE

FEFMFSEClE 6.60 ppm 2% FIBHRENGE, BRI R~ O B R L
WD RARRBIRE L AR TN TED. ZINOHRREL, FRE10 %
HAWTE X729 L 0.66 ppm & 72 5.

M ERTIE, NTP &N 1- T ue7r a0 0 2EMRAREICLD T
v MBI~ 2 TREEEZALNCIL TV DD, #EEEEImE T,
FHHEOY 2 7MW CTHESH Y 0ETLVERAT L2 LN TES.
NTP #HEIZBWTT v MBI A REMEDO LOAEL X 125 ppm, ~ 7 AIC
8175 LOAEL 1% 62.5ppm Thote. —7F, I, HEEATHEN 2R
fili L7=~ 7 2B 925k T3 LOAEL 13 50 ppm Th 5. EEHFFECR O THT
R E 23580 N TE ST, HIEEEE D A U =X ST TR

LU, R TIE 1- T e u N CIRE S - EiE C FSH
DOEAPBDONTND. KE —A A0 T A FTMOREFITEH HREO—

WYEDHELRBD LN TWD Z LA FETEET S L, b b TOAEMEED
Washd., LEERno-T, v AMEEATEEMICS T 5 LOAELS0 ppm %
FRBEAHEIZHND Z LR TE S, LOAELS0 ppm % 10 ORHEEMELREL
ThrL, NOAEL % 5 ppm ELH#ET 5. NOAELS ppm % fliA DA fil & M
¥ 10 TR DL, FFARES 0.5 ppm EHEERRETH D.

P, SRR L AR E OB ER T — 2 0 BIREENSHIE L, 1- T r
ETuNRUHREES 0.5 ppm EHRET S,



(2) 3-TuE-1-urr RILEIELTIUNL)
fLEmBEDEH [CAS No.] Z

g [A4]

H4

ek
CAS No.

WEAL R
P

3-7aE-1-7uX 7Y
nrua<wA RXFERMAT
U]
3-Bromo-1-propene [ Allyl
bromide]

CsHsBr

106-95-6

2N R

0, (1% 1

By T2l (%)
pH T—HRL

Al —119C

Wh AL 71C

AR 142mmHg
(25°C)

(BL k&5 SDS)
X HEEATD
&

A KIEE (£7 1 SDS)

TLV-TWA SRR E GHS 348 (BEICx3 5HEM) TOMhOEERFRE
TLV-TWA APETENE () X4y 3 EsE fpR sy 4R
0.1ppm [Skin;A4] TN (A ZER) X433 Class or Division/ 3

ACGIH /2011 / 1E=UlE | @& - fgrE

IRIZx9 2 HE 4G - IRF | X1

X4r1A—1C

[TLV Basis] e
Eye & URT irr FeERE R - AEErE (B | K3 (KB
FE< #8)
TFRIRE (EfTER (Ll EE5 1 SDS)
2L
HiE - BAE REEZEOHHE e
PRTR & % s E(LZHER fal) - BlKMEDY) PRTR:%
fE#E - mARXS (2014 FEREHARER - H2HERELTWE BHES  2-81)
£ 12 A BN 25 BFEDSTRD NI BEAT =—TaE———7uxr L RLT
10 [tY] (F—#—) EFWH J )
BB EREER
8 i 1% P



E5 /L GHS /3 OARH#L (2006 LR,/ BMRAE FrEif )

2EENE (o) X433 Z v M AVERO#E 5RO LD50=120 mg/kg (RTECS (2006)) (ZHS&, X433 & L7,
Sy b ERAWERAREERBO LC50 (30 43/ =10 mg/L. LC50 (2 #i) =10 mg/L (RTECS (2006)) 7K
S, HELEZEALTEL N LC50 (4 ¥#) =3.5mg/L, 7.1 mg/L ® 5 L/NSWETH D 3.5 mg/L (%,

arEEE (BA & . 710 ppm (A5,

X7

=) fAFnARRE 142 mmHg (25°C) 13 18.9kPa (24X L, Z OfFARKE CO/MMASERE T 187,000 ppm T
HY ., 710 ppm I FEFIRKERED 90% L0 BIEWVVETH D Z &b, [TIAMRIEEALEERVES) &L
T ppm OHEMEE TR L, K433 & LT,

) HSDB (2006) Ot MEFHEGIC, [HEORFEMELLETD) LHDL I Linb, X5 1A-1C & LA, MKy

RIS Rk RE | K4y 1A-1C
DUERBAIE, ZeEOBAN GRS 1A LT HNREE LV,

RiCxE4 2 EEZRE i

i X4y 1 HSDB (2006) @t hMEFHEGIC, MRICEEOMEZAETL] LHHOT, Kyl &L,

Bt IR AN
t RMZ2WTik, HSDB (2003) (2T, IMERERZHINT 5] SORBRH L Z &b, KUBMMEEET 2 &

R TE R A ik 5 7 .

¥ X4y 3 (RGBEARNM) | Bxohi,

(WA R%H8) .

PllbXv, SEIXS 3 (KaEREME) & Lz,

-10-




(3) 77v (ZEME)
7 TTv

EZHMEDAT [CAS No.] F

TLV-TWA B BB E

GHS ¥ (BEEIZxIT HHEM)
F—x7L (EF/L SDS HFIEHK)

UTSEEH

EEAL W EZ 2 — 7T =27 L

R-phrases * S-phrases :7—#%72L

2% Chemical Book (Zi% May act as an asphyxiant or
slight anesthetic at high vapor concentrations. Vapor
concentrations are not usually a hazard at room
temperature except in enclosed spaces.] & DFERNRH 5,

% NGL SUPPLY CO.LTD.#o SDS (60~100%) (i, LA
TOFRBE»H 5,

Eye: Not a normal route of exposure. May cause frostbite
burns to the eyes.

Skin: Not a normal route of exposure. May cause frostbite
burns to the skin.

Ingestion : Not a normal route of exposure.

Inhalation : May cause respiratory tract irritation.
Excessive inhalation may cause central nervous

ZOMOHEHERE
ESPESIICE g |
Class or Division /
2.1
OECD : &4
58 (HPV)

CLP 53%1 (GHS)
1%, Health hazards
DEHEBEIZDONT

lconclusive but not
sufficient for
classification] & &
nTnag,

4 [sal | 77 v [ v ] TLV-TWA (3%)
¥ 4A-o0RMEDOERSA | 250ppm
W ACGIH / 2007 / 1EZUHE
A Butene[Butylene]
%  Mixture of all 4 [TLV Basis]
butene isomers Body weight eff
fest CHs M OTTL (RRMEE) L
CAS No. 25167-67-3 LT
(KiEERESR)
mE g | Bk F—sRL APRIRIE (FEfTR
MR ) F—aRL mL
By Tkl
pH T—HRL
Flas —185.34C
has —6.26C
ASE  2025mmHg
(20°C)
(LL_E NITE {LZW/E R
AfEiggi s 27 )
A& s - WMAE

AFVy - THTE A
DR, T H YT LR
(b T2 H td)

{bskiE 12012 4R
900,000 - <1,000,000[t]

system effects (headache, dizziness, tremors, loss of
consciousness). May cause asphyxiation.

REEZEDREF L)

¥ CASO—#kmiF v =7V Y —ATH25 Common Chemistry T
W95 L. No CAS Registry Number & H 1 &5,

X OMBURRIREIEIT S ORLICESE 770 &L

falRY) « ATRIED T A

.11.



ACGIH o#&EE LY [77 v (BREME) o T]
TLV Recommendation

The recommended TLV-TWA for butenes is 250ppm (574 mg/m3) . This
is based on lack of weight gain in female mice exposed by inhalation six
hours/day, five days/week for 105 weeks to 2,000 ppm of isobutene (NTP,
1998) . For 1 - and 2 - butenes,the lowest NOEL by inhalation was
2,500ppm in rats exposed six hours/day,seven days/week for 39-46days.
Exposures to 5,000ppm or more lead to decreased food consumption and
loss of body weight (ACC, 2004b) .

-12-

SIDS #IFFE 72 7 7 A Vv (7T ¥,/ JETOC ® WEB %1 |
XV 5IH)

E bR

B E T IZIRICRT T2 2 b 77 VORI 2T 2 e o7 — 21k
FHELZ2V, LU, RR & 7= 1 ZIR SR O AW B (3 U 7= 72 513, HALAK
W, EEORIRAGRE IOV EZBHEEZECL 2 LD D, WRAK 0C
ThoHID, THHREICL>TRED LS ThH S,



A 2-TFv
EEMEDEFF [CAS No.] F

g 4]
poed

o=

CAS No.

WEAL R

PEE

27T [R=F—TF L]
2-Butene [ 38 —Butylene]
C4Hs

107-01-7 {RAW

590-18-1 cis

624-64-6 trans

TEAR ESEEN

& TRl

B MRS
pH TR

LR —139.3C cis
B —105.8°C trans
W 3.7C cis

has 0.9C trans

FRERE 1,410mmHg cis
KT 1,592mmHg trans
(ZZUEIL at 200C)
(LA EEF 1 SDS)

R

sec- 7 FNT N a—)L - T E ST UER B
B GRAbATMT Z5y) (87 /v SDS)

TLV-TWA /S BB R
TLV-TWA (%)
250ppm

ACGIH /2007 / EER/E

[TLV Basis]
Body weight eff

X 7Ty (BRI
LT

TRRE (EHfTR)
L

8 - MAE
(b5 1 2012 4

900,000 - <1,000,000[t]

GHS 948 (BEEICHT 2HEM) ZOtOESHERSE
HErERONEas - 25 FEE OF | K23 (FEMER) - EEfERYSIE Class
EE< &) or Division / 2.1

(LLE=E5 1 SDS) - OECD : gAY

W& (HPV)
RENEZEDRHZE e
fEl&®) - RIRMED 7 A % E5 /L SDS @ CAS No.
ZEFRMHHBRER 1% 107-01-7

WA & 2 28 BRI (2]
Qe k7 — 272 L]

-13-



£7 /L GHS 3 OBHL (2008 EE /B4 FHEE)

~ U A2 ERE (300-400 mg/L) (X< #EI2 XV AR Ol 2 51 X 2 L (PATTY (5th,2001)) .
Z > N T 10057 ppm F TOREDOIZLS FEBICAREL 220 RO TR Y OIE < BRI IEIRIC

FrE Rl e (HEIR] 2 R) <43 3 (ffIFAER) BT DRI/ -7 (TIUCLID (2000)), £72, & b TH FRMRERICHEL KT T AHE

PR H Ltk SN TS (PATTY (5th,2001)), b b &84 TGRS R Sdu, X< R
BOFERE LTT v b TR RIEIRDGED DI 7e 2 L b IKSy 3 (FREMEM) & L7,

-14-



v 1-TFv

EEMEDEFR [CAS No. 1 & TLV-TWA /B 5B FE GHS 28 (BREICXT 2HEM)
4 sl | 1770 777y —7F L] | TINVVTWA (%) FeEERNgEE - R FENE (B | X453 REEH)
s 1-Butene [ o —Butylene] 250ppm [mli < 55)
ACGIH /2 [ ERAE L EEF L SD
s Colls CG 007 A (LA 7 /L SDS)
CAS No. 106-98-9 [TLV Basis]
W Ery | Bk XUE Body weight eff
o=t = piiiaEs)
B e 5 X O TTV (BRME) L
pH T—H7aL <
LY —185.34
WA —6.26C FFRIRE (EMYR)
LT 1,986mmHg L
(20°C)
(LI EEF v SDS)
A& S -@MAE REEEOHABE
RYTZ7F, LLDPE %, RUA L7 oo OFEN 7 | (b5EE /2012 & falgdn - IR D T A
& ) —NVEDFE (87 /L SDS) 900,000 - <1,000,000[t] TERERMEHABRER

sec- 7 FINT a—)L - TR EE, BB (Rk
FHIMT ARSy) (BT A ®it)

£7 )V GHS 78O (2008 £/ HAFEE)

WA % 2 28 S [R2]
Qe (k7 —2 72 L]

ZOMOHEHERE
EsE fpR sy 4R
Class or Division /
2.1
OECD : w4 R
FWE (HPV)

L)

~ 7 AT 15~30%DEEEZ W AT BORR, HEHEBEZRZ L2Z ERRESIN TS (PATTY (5th,
FEEEN AR (HEIZE) | X0 3 UREMMER) 2001)), £72. v U AZ VKK P 22.7%I2 X 0 A BRRERS ERE S iz & o (IUCLID (2000))
bHY, THNOOMEICHESXTRS 3 REMEM) & L7,
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T AYTFrv

LEMEDRH [CAS No.] % TLV-TWA SRR E GHS 348 (BEICx3 5HEM) TOMhOEERFRE
4 sl | AV TFLrye [2- AT 07 a X | TLV-TWA (%) FeEREr s - 2H M (E | X3 URRIERD - [EEfEREYHE Class
VIFA VT T ) 250ppm FE< #8) or Division / 2.1
WA Isobutylene [Isobutene] ACGIH / 2007 / 1EZ{# (L EE7 v SDS) - OECD: mAmERT
o g (HPV)
b= C4Hs [TLV Basis]
CAS No. 115-11-7 URT iI‘I‘,
BB EE | TBIR RIK Body weight eff
W T—H7L
Ry F=aeL % S (A
oH e aiL ¥ TT v (REME) &
i ~139°C L
has —6.6C
KZE 2,310mmHg TR (ERTR)
(25°C, experimental) L
(LA EEF 1 SDS)
A& BiE-QAS REEFORHE ik
TFNTNR—HOBEER, RVA VY TFLo AV TFL-AFLURES | (LFE /2012 £ - fEBRY) - ATRIED T A
Billg, AV 7 F LMok~ LA VEEEASHIR, MEAHEEAMEICHNS 900,000 - <1,000,000[t] - EERMHEBRER
IE ) w—, EEBLECEDAZ 7 VVEEA T IOVERIEE, &4 2 AW o BAEWE D2 RF M (E]
VU RO t7 F v AF T —FEE (£7 0 SDS) - Wik[F— & 7 L]

BRMINE - 7 F T LR, TR ACA] (BT H W)

£7 /L GHS 3 OBHL (2008 EE /B A FHEE)

Z v hOWAIEL TBRERICBW T, LC50 #EE (270000 ppm) T 1 K TIRORERREEIZ /R Y, w7 R

FEERER bR (HEIEER) | X0 3 (URREMER) DOFRFEOFRBRICIB VT 40 % (400000 ppm) LLEOREICBWTHEMEAN A 62 &5 (SIDS

Access on Aug. 2008), X433 (BREMER) & L7=,
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(4) 7 bT b RuXAFLEKT X NLEE

L2mBEDEH [CAS No.1 % TLV-TWA B GHS 4V (REEICHT ZHBM) Z OO EEHERS
4 (4] | 7 b7 R X ?/Vﬁ% TLV-TWA SMERME (RRN) X%y 4 - OECD: s pE Ak
TONBEANATFATET L g FE R £ - I ) WHE (HPV)
ERnA YRy T s IRkt WA - I | K2 A
‘1,34 ] B N
— AR EE b
A Tetrahydromethylphtal | o 697001 /0.05mg/m? T, R K45 1
icanhydride . 0.015ppm / 0.1mg/m? (%) | Rt X4y 1
[Methyltetrahydrolso | [agypp () 1] FEEAOMES - 2 G | K43 GRIMER SO
benzofuran-1,5-dionel PR 12002 | I 88) )
e==:v CoH1003 (LL =51 SDS)
CAS No. 11070-44-3 XORKIFRRE. HikrZ
Ve @, T—H7L
B FT=HRL
pH T—H7aL
Ali —38C
W 150°C
7RAE 10.1mmHg
(150°C)
(LA EE5 v SDS)
A B - BAR REEEOHHE i
REaFIA Y 2T MR, 7% R | (LERE /2012 4R fe&i o e o (e 1
IROPEE (7L SDS) OO OO it oy B BRECIR G8LES 108
REIRIRRD ATV - 75 Fl ;R:ng;f. " @TE;EJEOTE ff;‘f B UREE (A (B 1-265)
BEIRE, AR SRIIEEECA (NTTE | o © FRIE RaAFAMEKT LR
I % ) 1000 [t/Y] (—45—) ARBE LK

AERKIGHRE (TBRFEE 9 REH O 124)
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£7 /L GHS 3 OBHL (2008 EE /B4 FHEE)

AbEEE (1) | K44
R Z T
"
MR %42 B 72 .
¥ 2A
S R |
P g AR X551
i R 1
B I | K 3 (ORI
(] ) W R )
EEEAEZSOBEELY

1. FEREORR

MTHPA Otk & L THIBIZ /A2 2 DITEIEETSH 5.
KEORBIEEIZ SN T, ZLORFRERH Y,
RTINS 5 e FEWRIER Jo L UV I ] & i LR ER D 52

AN TOB N,

T

7 v MEAWER ARG O LD50 1,900 mg/kg, 2,102 mg/kg, 2,140 mg/kg (SIDS (2005)) (Zf3&., #HENX%
WH L TESN- LD50 1,930 mglkg 775, K434 & L7z,

4 BRI R BR Cld A2 vy, SIDS (2005) @ 7 -3 2 F 7= B S filiE 3R 12 3 T Tmoderate irritant] & OHE N
BoONTWNWDLI LD, PEEOHEMEEZAETLIEEXLN, Ky2 L LT,

SIDS (2005) @ v 43 & FI T2 IRFREMER I3V RIS 2RRBE 32 B, @ 10 H&ICBIE L7z E 25,
FERIIIFR TR ST 2 e b, Ky 2A L LT,

CERI ~#— K5 —# 4 2001-62 (2002), B&HiE U A 7 i 4 & (2005) OB O MEFREFNIIB O TR ARIEAE
Wb srEEZHN, Ko1E LT,

CERI #— K57 —% 4 2001-62 (2002), BR#EA U A 7 Gl 4 8 (2005) OBHO b MEFFEHNTIB TR RIEME
BhHdHEEZBN, Koyl &Lz,

bt MZOWTIE, TR EITROIERH 5 Z ERMbNTE Y, RRPKE TORERN L HEENTWS ] (CERI
P— RF— 4 2001-62 (2002)) ZEDFAR, EBREMIC OV T, THEEMEOIR T, BRERE ZOREENEE. 72771,
BhE 3 HBUNICETE] (E9EWmE (1997) %0 lkndh s 2 b, KoEllirt, BEMERZ R L T\ 5,
DX, S8IEXsy 3 (KoEfrE, mEMER) & L,

PR S 2BAEMEIC OV TERIHR 25 1 & Y, MTHPA 7' U v 7 58
BB ThH o2 e nh, 1T LA —HEREOMREELE X HND
2, BEFEOHMENBIE, RAEE L TV O MOMEKYIZ L 2Rt b & %

BRERIR L & o> B s

WA L2 T ER 572\, Drexler 33X ONLIE HO#HEND, 50pug/m3
PUF 72 B3 BRI s 3, ERoBRE L RonenetEx oh,
Nielsen O#E25 380ug/m3 F /21X LA S OWE L~ A7 DIREEND
168-233 pg/m3 OFFEMIEEE T, BROXET LAF—BEI-TND &
EZbhb.

HERTE S & MR EE L OMICRIER R EOFERG2% vs 61%) <°
MTHPA-IgE [51%:52(58% vs TI%IZ =N IR 2 &0 G, R PUAD AR
JEICBE LT, mKBENES LTV ZENETENS.

-18-

biLd.

Pboz Ene, EROEZ 5220 BEIE TWA & L TiE 50pg/m3 LLF T
bbrLEX LN, MTHPA 2 SGBRAIEMEME TREHCHBEL, AKORET
FETDHZ LMD, PRI 0.007 ppm (0.05 mg/m3) ZHRET 5.

FICRIEICIIE— 27 RS LTV D T b, RRIFEELLT
0.015 ppm (0.1 mg/m3) %#42ELT 5.



(5) =F Vv 7Y a—nAE)TFAT—TATELZ—|

EEMEDAFR [CAS No.]1 %

(B GIED|

(o2
CAS No.

W EL R
PE

TF LTV a— e /)7
FLT—FT LT EEZ— K [2-

ThRVZFATEE— b
1¥ EGBEA]
Ethylene glycol monobutyl

ether acetate
[2-Butoxyethyl acetate]

CsH1603

112-07-2
2N (3
@ pigE)

Ry FHORK
pH T2

R —63C
s 192°C
ASE  0.375mmHg
(UL k=51 SDS)
&

TLV-TWA /B 5B FE
TLV-TWA
20ppm [A3]

ACGIH /2000 / 1Ex/E

[TLV Basis]
Hemolysis

TRRE (EHTR)
L

& - WMAE

BEL A RER, Rf BB (£7 1 SDS) | k5 /2012 FEE
BBk - A 2 RUEA, VEEA (b 136 B D) 1,175[t]

GHS 48 (BEICxtd 5HEMH) TOMhOEERFRE
AMEEE (BB X755 4 - OECD: mAER
RN (%) X4 2 g (HPV)
FERERONRSS - 8w (L | K41 (PR M | - DFG:
EE< &) " 25 =t) MAK-Wert (2007)
n X2 (Bl 10 ml/m3
FrERERNSS - gt (K | K2 (iR Bk 65 mg/m3
BIEL %) v — 7 iR (2007)
(LI EEF v SDS) I (WO 2)
T XSy (2007)
4
¥ E5L SDS TIEHEMNA AT (1986)
Pix TR0 & &hTn C

A0, =51 GHS 4
DRI T L > TIRS 2 |
L Lz, REZH)

RZREEE DR FIE &%
L&
Rt b () (B L& 5 118)
BIEBRRIEE
AEREWE (YEWE)
xF LT a— Ve ) TFNE—T LT X — |
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£7/V GHS OB (2010 FE (2011 FERE L =5EENRREE (HEER)) EE5EH4E)

2EEN () X4r 4 7 %% LD50=1500mg/kg (SIDS (access on June 2008)) (23X Xr4 & L7,

KEPENTT TN =T VARSI ND T2, =2 F Lo 7Y a—E ) T FLT—T D7 — 2855
P& LT3 (SIDS (access on June 2008)), £ Z T, =F L7 Va—LE /) TFLT—TNLDT7 v hEBIW
~ U A& AN 2 FEBRAELS BRBRICBWT, 7 v FTIRIMORIEEEE O B E 721382 S8 - M fED 3
AESEE ORI X BBERRFER & o 722, ~ U A TR [Tl oo 1 & P IE oo 3 A8 o s8N, ME IR B R ERL
GEPE £ 72 13RS B RO OB AR O LY HDRREDRENAMEOFFHLN S 5 & #His S T3 (SIDS (access on
June 2008)), TOfERERE 2, ACGIH (2003) TIIAWEMN ASIZHHEINTND I EMBRI2 & LTz,

7YX W A EERE (LD50 = 1500 mg/kg : K43 2 12F0Y) DOFTR.E LT~EZ B U R, MR, FRI0
K ~ETRECORD, BIRORERERIFTE 245 IRIME N Feak S 4L (SIDS (access on June 2008)) ., #% 12k
FMRER (LD50 = 2400~3300 mg/kg : KAMMIFAY) IZBWT, ~EZ B E VR, MR, * 70—, REETEE,
PRANAE HEHE | ﬁ‘%%iﬁﬁﬁﬁkﬁ?ﬁ E%L'Cb\é (SIDS (access on June 2008)), F7z, ~EZ 2 EUR & MIRITEE RN S
400 ppm (2.6 mg/L : IZHAY) OB AELS BIZBWTHEIZE I TWS (SIDS (access on June 2008)) = &
. Xy 1 (b ﬁ%ﬁ%ﬁ“kbff@%kmwﬁﬁméhé 18D BHERRBHMTH D 22%DTF L 7Y a—LE ) TF L=
R RIS A i, ey | 7V @T MRYIY =) EEL VA YRS ) =Tk 360480 ml BKkA A TR T PRSI,
(BA[EI5:52) T R T L F— 2 ABAR BTN S (SIDS (access on June 2008)), 7=, 50 BOLMHN T A > Ko7 ) —F— (7
M) Xy 2 (BlE) | b H ) —n & LT 3060 ml) ZERAGAATZEFCTrL, BHE, WHASOISMET, MFPRAEE, REHET > F—
A AERH Y U AMUE, MRIZ X B ARIMEROHD (SIDS (access on June 2008)), 23 WktEN VA Ky 7 ) —F—
(T hFvxy ) —Lt L T63ml) ZRAAAFZEF TIE, FTHE, BELILE, PSR, ASET > F—v 2, #
R, ~EZ7 e BOET, MENSALNTWS (SIDS (access on June 2008)), t NI T HHEARRIME X
TV R— A R OB, ~E7 v B OIRTARLLND, & NTOFRIZESEX S 1 (PR, I
W, 28mtt) &Lz, £72, EREoT v b TOFRNLRSy 2 (BlK) & L7,

Z v &AW 30 BEIMARE (4 BEIZ<HE) THAZ L ADRKS 2125495 400 ppm/4h [90 B 6 FEREIHHIIE

#0.71 mg/L/6h] ODHETEL, ~E/rE VR, MR, Rl E~E 7 m o), BHIERE R 70 —ER

LR SN, EBIETy b, UHXBLOR 220 4 BEOBRAIZ @B (6 FFFIX< &) OX459 2 1IN TS

AR 7 2.3 mg/L [90 A#H : 9 0.71 mg/L] DHBET~EZ LY ~~ ~7 Uy b RILEI OB 72 & &7 RS 72
%)

FEN AME X455 2

X4y 2 (HEiR) P& LTHE SN TS (SIDS (access on June 2008)), Wb A &2 AMEFPHKX Y 2 125547 5 H & CT8LIE
ENTNDZENDLRSG 2 (ER) Lz, 0B, =F Lo 7Y a—E ) TFLT—F LT T — MENTOMMK
S CcHDLHTF LT a—)E ) TFLT—T DT v FBLO~ T AT 14 FEJF'?%U\?I< R LD L. W
WL b 62.56~125 ppm (X543 2 1Z#%2) DL LTI mAE 7R L, g, B 586, RO S ESc &l e
TETHEENALND & L“Cb\%) (SIDS (access on June 2008)),
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(6) P=FL o FYa—nLE /) TFLT—FT)L

LB DAFR [CAS No.]1 %

4 B4l | vxFre s a—nEe ) 7T
NE—7) [2- (2T FFv=
k) =& ) —]
Diethylene glycol monobutyl
ether

[2-(2-Butoxyethoxy)ethanol]
CsH1s0s
CAS No. 112-34-5
WAL Er | B
o=t = pilAE)

Ry 2o

pH 7

fis —68.1C

has 230.4°C

ASE  0.0lmmHg (20°C)
(LA EEF 1 SDS)

(o2

e

2k
o7l N TRV i| N E R R i N
R, W (£ v SDS)
A (b 12 A i)

A LEURlEE N

UREZZiIN

TLV-TWA Br BB E
TLV-TWA
10ppm IFV) [_]

ACGIH /2012 / 1EE

[TLV Basis]
Hematologic,liver &
kidney eff

IR (EWFE)
L

S - A
(bsvE 12012 4R
20,000 - <30,000[t]

GHS 348 (BEICx3 5HEM)
MRIZ3 2 HAE G- IR | Xy 2A
T
ReERE RS - 2F @t (B | K2 (FHeiER)
mE< %)
(LA E®5 1 SDS)

REEEORHF

L Ec)

Z Ot DR ELHERE

OECD : @&/EpERAL

FWE (HPV)

DFG :

MAK-Wert (2007)
10 ml/m3

67 mg/m?

v— 7 IR (2007)
I (RNEF 1.5)
fEeFF M (1992)
C

MEEFRGIEE (EF L SDSITL D)

AEREDE (250

oW

1. ALFRIETIZ 2-422 & 7-9T D 25D

7
BMAREHEE S/ EN TN D,
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£7/V GHS 77O (2008 £ (2009 £ RH L =R EEigraEt (EERE)) /BAEHEE)

IRIZx9 % HEE 4
G AR

X755 2

i 7E R A I A 7

(CHEES =y

X5y 2 (FPARthissR)

T FARIC I L 72 TP AR o RN LR G 2R L2y, 14 RBINICEE L7 Lk~ 54 (ECETOC

TR. 64 (1995), PATTY (5th, 2001)) . BIOHER TILim il (highly irritating) 238 S T2 (IUCLID

(2000)), ZNDHDFFERICEDSERSG2 & LT,

TR O 512 X 0K 2000 mg/kg (2130 pl/kg) THRELTAFEA L, B3 X% 1000~2000 mg/kg THEML &
70 EPEOBEE, BLIREE, FEREE, BREMER SN X BIES ES R S5 (DFGOT VIT (1992)), £7-. A&
W O B2 BEER & U CHRMRIER & BIREE SRR Sh T s (DFGOT VII (1992))., —7F ., AMWE %
H0BEOIR BEZIT 2 F TRIREENBRE SN TS (DFGOT VII (1992) , BUA Report 204 (1977)) .
AWEOEHENIFETITRL TV a—L L OMEERICL S LiE ST % (DFGOT VII (1992)), 7HF0
B R IIXE IR E O L BREIZ OV TREA R FHEMAHTH D, Ledi> T, BOFT RIc >\ Tidss
BTERVD, HIARIERITX 2y 2 & Lz,
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(7) FaxXv

EEMEDAFR [CAS No.]1 %

4 (ps] | ey [Fervlr ]

pod 1-Propene [Propylene]
[#===2v CsHse
CAS No. 115-07-1
ey | TRIR WAL A
PR & "E
By Ve
pH FT—H7e L
[Zi —185C
s —48C
ARZE 10 atm
(19.8°)
(LI EEF v SDS)
A&

TrUa=krJ)-RY) oLy - zFL o TarLrah AT H
=)L Tub L FFTR TR AT EAT =L ED

JEEE (£7 /L SDS)

TLV-TWA Sr BB
TLV-TWA
500ppm [A4]

ACGIH /2005 / TEXHE

[TLV Basis]
Asphyxia;URT irr

TRRE (EHTR)
L

GHS 48 (RERICHI H5HEM)
FrEfRolges - &f it (F | X553 URERER)

mE< &)
(UL k=51 SDS)

S - AR
(bsvE 12012 4R
5,000,000 - <6,000,000[t]

RY)FavLry - 77Va=h )7 A AV - oL
FXVR T INEE - AT T a—EE (SR:CHEMICAL

ECONOMICS HANDBOOK)

£7 /L GHS 38 OBHL (2008 &/ EA HEE)
Z v b OWAGRER (PATTY (5th, 2001)) 0~ 7 A OW AGKER (ACGIH (2006)), & F O A#RER (ACGIH (2006) ,

FrE Rl e (L

i)
BN
[ £ %)

il

<5y 3 (FREEE)

-23-

ZFOMOESHERE
EHE G 55%8 Class

or Division / 2.1
IARC : 25 AMEFEAT Z
V4
3 (Vol. 60 ; 1994)
OECD : &mAERLT

w'E (HPV)
REEFDORHE mE
falg®y « AfEDO T A | ¥ BERLERE

D RFTANTHEW
[T~y b
L7,

PATTY (5th, 2001)) BL OB AR (ACGIH (2006)) IZBWCHEMERA RO HIv, X< BB

HFERRICEE T 2 L OFRAH D Z b, Koy 3 UREMEM) & L7,



(8) ~FH I rgdnuruXy
EEYME DL [CAS No. ] #

4 [Ba] | ~x P orgdarasy [~

XH7Lte el ]

P hexafluoro-1-Propene
[ Hexafluoropropylene]
a===zv CsFs
CAS No. 116-15-4
wmEALFER | IR RIE
PE @, €435 07
Byy R
pH T—H7L
LR —156.2°C
il — 29.4C
ARRE 4.9%X10°mmHg
(25°C)
(Pl k&5 SDS)
A&

7 v #EREEDae ) ~w—L LTHWS
n<Tns (&5 SDS)
HEAHER (L% T¥AHD)

TLV-TWA/BY R B E
TLV-TWA

0.1ppm
ACGIH /2009 / FE=E

[TLV Basis]
Kidney dam

HREE (EfTe
L

S - A
(b5 1 2012 4
5,000 - <6,000[t]

GHS 48 (RERICHT HHEM)

aEEENE (A T R)
FEERERI AR
EE< )
FEEREI AR
B &)

(LA EEF v SDS)

eHEE (K

REEZEDREF

-24-

X7 4

ehmt (| Ko (B

Koy 1 (g

L)

ZOMOHEHERE
EsE fpR sy 4R
Class or Division /
2.2
OECD : w4 R
FWE (HPV)



£7 /v GHS 77O (2008 /A S BE)

atEEE (R s 4 Z v h LC50 @ 4 B DT — 4 7% 4 £} (>1200, 1830, 2800, 3060 ppm) H.H &+ (ECETOC JACC 48 (2005)), 1 fFi%K
A HR) o 3~RX4Ah. LIS 8, 2HFIEX A 4 THH I EMBKsr4 & LT,
4 WFERNIE < 8Bt%. T v b T 320 ppm PL R THEIEORME RO ETAE, /o, vURA, EALEY FBLIUOUHFT
1% 1000 ppm LL ECr 7 m—E 25 Sh (ECETOC JACC 48 (2005), ACGIH (2007)). b DRENR T A X A H
X4y 1 (Bhg) | fEFAXS LICHYT2REETRO LN ENGRS 1 (B & Lz, . BEEED D2 WITBIEEITE VW EIRE TIX
o> 5 o ifds KOVEIE, &SIl WamEEhEs, B2 & o PisiEk & |G T2 (ECETOC JACC 48
(2005)),

R T R O N A5 7
PE (HilE2ER)

~ A2 90 H (1 B 6/ WMAIELSEIZEY 50 ppm LA ET, fEEEMOICEIRORE (RENEORMEFA, e Lk
Rl BApla L, JRME B oEER) HEiggsh (ECETOC JACC (2005))), 7=, 7w MZ 14 B (1 H 6 i) %

Koy 1 (&) | MELBEL7ZRBRTIiE, 200 ppm (90 AMFIESE : 31.1 ppm) CTHRENEORMEEEEZFEET X7 —EE2R L
((ECETOC JACC (2005))), M ED~TRBIVT v b & &BIRA~OREENI A & 2 ZEX Sy 1Y T 2 B E TR
Nz &b 1 (Blig & L,

-25-



(9) Fuv4tr7TEe R

LEMEDOEFR [CAS No.] % TLV-TWA B &SR EE GHS M8 (BEEICx3 2H/EM) ZOhOBELERE
4 (sl | et e raAaFe R TLV-TWA ks ) X574 - [EEfEBY5¥E Class
Wik, Propionaldehyde 20ppm SMEEE (A AR X5y 4 or Division/ 3
[Propanall ACGIH /1998 / 1ERfE | BSIE R - il X% 2 - EPA(2005)
(st CoHsO RISk 2B RBE - IRfl | K3 2A DS AAE RIS 11
[TLV Basis] e DR+ 728
CAS No. 123-38-6 URT irr B - 2H N (| K52 ((FRER) - OECD : @i Rk
W LR | R R FNE< &) g (HPV)
M ) D, HBRRE (EEa (BA_EEF /1 SDS)
B R 72 B R 2L
pH T
Al —81°C
W 49°C
RRJE  34.391kPa
(20°C)
(LA EE5 v SDS)
A& i - MAE RAEEDREE 7
3K - WiRIRL, AEUREE (71 SDS) fes s | 2011 4RI BRI - BIKHEOY) | BRI
3K - ISR, frnifie (BB RN Uk 2,000 - <3,000[t]  AEERE (YW
2P H At) - FuvFrTATFEe R
MU AFr—x & R, FREEE (SRI: ERMHLEE
CHEMICAL ECONOMICS HANDBOOK) - BEERME

IavA T AT e R
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£7 /L GHS 3 OBHL (2008 EE,/EA FHEE)

SrEEE (B A) X774
SERE (WA 28R X774
P& B FE M X572

RIS 2 EE RGN | X5 2A

RO A (IR K552 (ML)

LD50 (9 v k) OF =47 251, 800-1600mg/kg, 1.7g/kg (ACGIH (2002)) 13\ b X
53 4 DFFHMICH B,

7w h LC50 7% 62mg/L (30 47) (4 RfEl#a%i 9228ppm) (ACGIH (2002)) XX4) 4 125447
D, kD, 7ep, SFAKIEREIX 417000ppm THY | RBITIELE A LI A FEEERVAR
TERSNZEBEZOLNLHELY . [UKDOH v b4 7% AV CRHE L7z,

TSCA A X 2 Zq€ - 7=, 0.5ml ALEE, PSR, 4 IFMIEEE, 14 AMBIRORBR T, REITHE
WD 55 )Y moderate to severe irritation DFER (ACGIH (2002)) 76, Ky 2 & L, 7

B, EAROMKAEZ UV X 24 FERIPAGRGAT L72RBICEISE, WMLWRERALDE TN D
(ACGIH (2002)),

7 ORI 0.1ml #H L7238 CHRICEE D D PREED (severe~moderate) £4 il A 580

HAL7Z3 10 H Tk L7z (ACGIH (2002)) & DFEHNRH D Z LITHESL,

7 v MZ 32~86mg/L DT 30 /I AR L7-RBR T 40 SAH 14 BB L7223, 4 By

TR 2 OHA XV AMEIZ DD E THEZREICBWTRE R, [EIMEBR ST
(ACGIH (2002)) (ZHS&X5y2 (FRER) & L,
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(10) 7kFALTE FV
fLEmBEDLF [CAS No.] %

g [A4]

Rz

e
CAS No.
WEAL R

PEE

il (@)@ L — b)) JOBE, HOEAIEE

TEFALTE R [2,4-%
NE A D
Acetylacetone

[2,4-Pentanedione]
CsHsO2

123-54-6

V2 N

<) pilia)

B HRR
pH T
Rl —23C
Wh AL 140.5°C
ASE  2.96mmHg

(UL =5V SDS)
A&

A, AREERCPREE (£7 1 SDS)

TLV-TWABr BB E
TLV-TWA
25ppm [Skin]

ACGIH /2010 / 1IERAfE

[TLV Basis]
Neurotoxicity;CNS impair

HREE (EfTe
L

& - WMAE

(b5 1 2012 4
3,000 - <4,000[t]

GHS 48 (RERICHT HHEM)

AEEENE (R
aEEENE (R R
A (A AR
R ERER e - HFE (O
\E< %)
FEERE N fRgs « 2H wE (B
mE< %)
(LI EEF v SDS)

REEFEDRHF

fabRY - SLKPEOY
EERMHARER

X4y 4

X453
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X5y 3 (ROERITHYE PR
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ZOMOHEHERE
EsE fpR sy 4R
Class or Division / 3
OECD : w4 w1l

FWE (HPV)
DFG :
MAK-Wert (2006)
20 ml/m?
84 mg/m3
v— 7 iR (2006)
I (AR 2)
FERIL (2006)

[H]

i@t (2006)
C

£



£7 /v GHS 77O (2008 /A S BE)

ArEREEE (REA)

AEREE (RER)

atEErE (A -

KRR

1F
0
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]

R EREAIN

(CHEES =y

®

e TE AR B et
(A5 1)

-tk

]

X5y

473

3 (FMLfE

FHL GBI

X7y

2 (PAxfH
g ie)

EIZEH L7 7 v b LD50 i (760, 1050, 890, 1410, 970 (UL EH#E) . 570 () . 800, 1000, 55 mg/kg bw) (SIDS (Access
on June, 2008). PATTY (5th, 2001)) O, ML ETe SEOT — X BX4F 4 1Z5%S L, 1ENRK 3ICES L=Z
LBy 4 LT,

7% LD50 fE (1370 (#E). 790 (#ff). 4870mg/kg bw) (SIDS (Access on June, 2008)) LY. fEOKW DT —
WCHEDSERGF3 & LT,

Z > b LC50 = 1224 ppm/4H (2H#-5& X4y 3) & LT,

7 v MIEL BHROER E LT, &0 TiE 485 mg/kg UL E LD50 0O H & TR, RELEHT, SHE, i L&, %
AEL< BB TIT 2.619 mg/L LIk LC50 f1roo f& THREk, HEIAFR, AENEEHOEK T, B ~ I KN DIk & B[R KA
DR T2 EnFtak =41 (SIDS (Access on June, 2008)) . S HIZ U FITREITE LIZHEITH 790 - 1370 mgkg T
BRI, SHER S ORE#E N H D (SIDS (Access on June, 2008)), F£7-. bt O AL BORER TH ILRECE R EL LR
ERHESN TS (SIDS (Access on June, 2008)), #ipt b Tl L7 2o OIERIZE S Z X5y 3 (FREHEH)
E LT, —F, 7y bOBRANTLFEITL 0B MER, bR, IR L OWJE ORI A 64 (SIDS (Access on June,
2008)). t hTIERGEICHBEMES S B L3Rk (HSDB (2007)) (2 &0 K4y 3 (KaEHRgME) & L,

Z v hERWEZ 2#E (10~11 E) KERDIEL ZERBRICH VT, 500 mgkg/day £7213F N EO AR T, FRE
PRI, HRik, SEENCHRZR & ORI L SRz . MMROBEIE, BRI Y o REio U LR BIE S, Ty MR
Ao 2 WERRBIE < # U723 T b i B CRARZR T AN IS 4. & B IR AV L & LTI R ZE M & i
DY o ASEEERTREINTND Z M5, 2 BRI BICL D —RIEROFBBFIIHRITRER~OEELEZ B
%, REIIE L #FED 500 mg/kg/day (90 HAHIE 76.9 mg/kg/day) (X4 4 &> AMEX Sy 2 OIS LTV, MRO Y
YOEBEMEOFTR E AR TRy 2 (PRMRR, MR ) & L7,

-29-



(11) 1-Z7vu-2-7u X)) —ABIN2-Z7au-1-7u,X ) —)
7 1-Zuu-2-7Fu,X)—)

LFEMEDATFR [CAS No.] == TLV-TWA/ B BiRE GHS 748 (BEEICX T 5 HEFM)
g [B14] | 1-7mm-2-7rss)—u TLV-TWA (3%) 7272 L (&7 SDS KAEM)
fwa 1-Chloro-2-propanol Lppm [Skin; A4] DLTFBERH
= ==v CsH-CIO ACGIH /1999 / 1A R-phrases 10-20-36/37/38
CAS No. 127-00-4 [TLV Basis] S-phrases 26-36/39
LZ g: {A=a5 Zﬂ( iﬁz Liver dam (Chemical Book)
N HERE (ElFS
pH Tl L
@ T—ARL
P 126.7C X lrmm-2-F sy —n
KRE T—#7L BLU2-rmu-1-Faxy
((2aAL) #h=HEEER)T 1T 7E2) —nE LT
A& 8E - AR REEFORHF
b7 m e vy, ZoMmAKEROPRE () shrEvEEE | L% 12012 £ faly - 51kt
PIIEmFIES) <1,000[t]
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(%]

NTP TR 477 [STUDIES OF 1-CHLORO-2-PROPANOL] (September 1998) X

CARCINOGENICITY

Humans

Several studies in the literature examined mortality in men assigned to
a chlorohydrin unit that produced ethylene chlorohydrin and/or
propylene chlorohydrin from 1925 and 1957. Greenberg et al. (1990)
reported statistically significant excess mortality due to pancreatic
cancer and leukemia in men assigned to the chlorohydrin unit for 2 years
or more during the period from 1925 through 1957; six deaths due to
pancreatic cancer (0.7 expected) and three deaths due to leukemia (0.4
expected) occurred. A fourth death due to leukemia occurred in a man
assigned to the chlorohydrin unit for less than 2 years. Nine of the ten
decedents worked in the chlorohydrin unit between 1935 and 1945. The
six men who died from pancreatic cancer were first assigned to the
chlorohydrin unit between 1929 and 1944; their cumulative duration of
assignments ranged from 2 to 30 years and averaged 12 years, and they
died between 26 and 48 years after their first chlorohydrin assignment.
The four men who died from leukemia were first assigned to the
chlorohydrin unit prior to 1937; the average duration of their
assignments was 9 years and ranged from less than 1 to 16 years. They
died between 18 to 39 years after their first chlorohydrin assignment.
Significant trends with duration of assignment to the chlorohydrin unit
were found for both cancers. The authors concluded that the observed
excesses of pancreatic cancer and leukemia were primarily associated
with the production of ethylene chlorohydrin and/or propylene

-31-

chlorohydrins although quantitative measurements of exposure were not
available.

A second retrospective study was conducted at the same chemical plant
to verify the previous findings of cancer excesses among 278 men with a
mean duration of assignment to the chlorohydrin unit of 5.9 years and
mean duration of follow-up of 36.5 years (Benson and Teta, 1993). During
1979 through 1988, two additional deaths from pancreatic cancer (0.9
expected) were reported, bringing the total to 8 observed versus 1.6
deaths expected. There were no additional deaths from leukemia, but the
three- to fourfold increase in risk for lymphopoietic cancers persisted due
to new cases of non-Hodgkin’s lymphoma and multiple myeloma.
Increases in risk were seen for total cancer, pancreatic cancer, all
lymphatic and hematopoietic cancers, and leukemia with increasing
durations of assignment to the chlorohydrin unit. The data were
insufficient to conclusively identify the causative agent or combination of
agents. However, the authors suggested that high exposure to ethylene
dichloride, perhaps in combination with other chlorinated hydrocarbons,
was the most likely agent. [ARC has found insufficient epidemiological
studies for ethylene dichloride, bischloro ethylene, ethylene chlorohydrin,
and propylene chlorohydrin to determine the carcinogenic potential to
humans (IARC, 1979).



14-WEEK STUDY IN RATS

Groups of 10 male and 10 female F344/N rats were administered
1-chloro-2-propanol at concentrations of 0, 33, 100, 330, 1,000, or 3,300
ppm (equivalent to average daily doses of approximately 5, 10, 35, 100, or
220 mg/kg) for 14 weeks. All rats survived to the end of the study. Mean
body weight gains of 3,300 ppm rats were significantly less than those of
the controls. Water consumption by the 3,300 ppm male and female rats
was significantly less than that by the controls. A minimal to mild
anemia was observed in exposed female rats. The cauda epididymis and
epididymis weights of 3,300 ppm males were significantly less than those

of the controls. The percentage of abnormal sperm in 3,300 ppm males

and the concentration of epididymal sperm in 330 ppm males were
significantly increased compared to the controls. Kidney and liver
weights of males and females exposed to 100 ppm or more were generally
greater than those of the controls. The incidences of acinar cell
degeneration and fatty change of the pancreas in 1,000 and 3,300 ppm
rats, hepatocytic metaplasia of the pancreatic islets in 3,300 ppm
females, cytoplasmic vacuolization of the liver in 100, 1,000 and 3,300
ppm males, and renal tubule epithelium regeneration in 3,300 ppm

females were increased compared to the controls.

14-WEEK STUDY IN MICE

Groups of 10 male and 10 female B6C3F mice were administered
1-chloro-2-propanol in drinking water at concentrations of 0, 33, 100, 330,
1,000, or 3,300 ppm (equivalent to average daily doses of approximately
5, 15, 50, 170, or 340 mg/kg to males and 7, 20, 70, 260, or 420 mg/kg to
females) for 14 weeks. One 330 ppm male died before the end of the study.
Mean body weight gains of exposed groups were similar to those of the
controls. A minimal anemia was observed in 3,300 ppm males. The right
epididymis weight of 3,300 ppm males was significantly greater than
that of the controls. Kidney weights of 3,300 ppm mice, liver weights of
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1,000 ppm males and of all exposed groups of females, and thymus
weights of 1,000 and 3,300 ppm females were greater than those of the
controls. The incidences of pancreatic acinar cell degeneration and fatty
change in 3,300 ppm males and females and cytoplasmic vacuolization of
the liver in all groups of exposed females were significantly increased
compared to the controls. The severities of renal tubule cytoplasmic
vacuolization were greater in 1,000 and 3,300 ppm males than in the

controls.



A4 2-ZuvuFur-1-F—n

| E2MEDEF [CAS No.] % TLV-TWA B | GHS 5 (REEIH¥ ZHEM) | ZOmOEERESRS
g [B4)] | 2-7murasse 14— [2- | TLVVTWA (%) | F—4#72L (7 SDS RIEH) [ fE bR 53 48
yan-1-7rs8 )] 1 ppm [Skin; A4] | LTS ESE Class or Division /
— ACGIH /1999 / X 6.1
poed 2-Chloropropan-1-ol R-phrases 10-20/21/22-36-36/37/38 OECD : /4 e Bl
[2-Chloro-1-propanol] [TLV Basis) S-phrases 16-26-27-36/37/39-45 2 (HPV)
2op Liver dam
| fesst CaH-CIO } (Chemical Book)
CAS No. 78-89-7 N o
| - HRRE (Efys)
WELFR | IR RAE L Haz-Map X ¥
PER & e Ext 1 lication to rabbit ds8
o, . ] o xternal application to rabbit eyes scored 8 on
R HRBPEO R, T X 1-7munr-2-7ms8 /=B | gscale of 1-10 (10 being most severe) for
Mg T—T L

pH FT—H7e L

s T—F7eL

has 133.5C

#A%JE  3.26hPa
(ESZBREEMFERT WEB A |k
“Webkis-plus”)

S 227 vnm-1-7rasR ) —)u
LT

degree of injury after 24 hours; Rats exposed
15 times to six hours of inhalation at 250 ppm
displayed lung congestion and perivascular
edema; Decreased body weights and
histopathology in the acinar cells of the
pancreas were the only observations in
high-dose animal feeding studies; [HSDB]I
General anesthetic effect in lethal-dose
feeding studies of guinea pigs; [RTECS] A skin
and severe eye irritant; May cause hemolysis;
[CAMEO] See "1-Chloro-2-propanol.”

| Ag C SE-HAR \ REEEDEE \ =
Bb7 e Ly, ZOMAAROTREIA (M) wEiE | b3k /2012 45 - BB - BKPEOW)
B 1 WFgE4s) <1,000[t)
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(12) TNTH A

EEMEDRF [CAS No. ] & TLV-TWA Br BB E GHS 7% (BEEICxT 2HFEM) TOhOEEEFRSE
g Uil | 77 R A TLV-TWA F—472 L (£ SDS RIEMR) - EEfERYE
P Terbufos [S-tert-butylthiomethyl 0.01mg/m? 1V UTSERH Class or Division /
0,0-diethylphosphorodithioate] [Skin; A4; BEI4] ‘ R-phrases 27/98-50/53 3. 6.1
ACGIH /1999 / EA/HE
b2k CoH1105PSs S-phrases 36/37-45-60-61
CAS No. 13071-79-9 [gtVlFaSi:] - (Chemical Book)
olinesterase inhi
WEALFR | BRI (FOERIEE M)
‘étff,f ﬁl\}\ ~ 3 A = D‘/’{‘ \<I\ Shooia s e prz,
P =) J@ DTV (FIEHISE T EM) SEEE (EfEs)
By F—H7eL L
pH T2
Rl A —29°C (Chemical Book)
B 69°C (Chemical Book)
RRE 7—#7L
A& s -@BAS RAEFORNE kS
AZmAl, Z#mA (NI TERLT T—H7L +  ADI (Acceptable Daily Intake, /1 HFFAERE) (¥ 1)
JRAE B A - R BUBRERA (] SR A - HZA :0.00016 mg/kg {KH/H
i AEMFZERT (NIHS) WEB %1 |) - JMPR (3%¥2) : 0.0006 mg/kg {K/H

X1 ENERGSESNEENET (NIHS) 12X 5
%2 JMPR : FAO/WHO & [R17% 88 3R B 52

¥ TUPAC [ZESLKLAHOT —F T2
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Cornell University [terbufos (Counter) EPA Pesticide Fact Sheet 9/88] £ Y

Summary Science Statement

Technical terbufos is highly acutely toxic by the oral, dermal, and
inhalation routes of exposure (Toxicity Category I for all three routes).
Terbufos does not demonstrate an acute neurotoxic, oncogenic,

Animal studies have
shown that the chemical is a cholinesterase inhibitor reducing plasma,
brain, and red blood cell cholinesterase activity. The use of terbufos
poses a potential risk to loaders and applicators and to persons
reentering treated fields following nonsoil-incorporated broadcast
application of the chemical. This is due to the high acute toxicity and
the cholinesterase inhibiting properties of the chemical.

mutagenic, reproductive, or teratogenic potential.

Based on the plasma cholinesterase inhibition no-effect-level of
0.00125 mg/kg/day as defined in a 4-week dog study and, using a safety
factor of 10, the acceptable daily dietary intake for humans in 0.000125
mg/kg/day. The theoretical maximum residue contribution from the
established tolerances is estimated to be 0.000052 mg/kg/day. This is
equivalent to 42 percent of the acceptable daily intake for the average
U.S. population. Due to the numerous gaps in residue chemistry data,
the Agency is unable to complete a tolerance reassessment of terbufos.

Toxicology Characteristics:

» Acute Oral: Toxicity Category I (1.6 and 1.3 mg/kg for male and
female rats, respectively).

» Acute Dermal: Toxicity Category I (0.81 and 0.93 mg/kg for male
and female rabbits, respectively).

» Acute Inhalation: Toxicity Category I (< 0.2 mg/L).

» Delayed Neurotoxicity: No evidence of acute delayed neurotoxicity
at the 40 mg/kg dosage level tested in hens.

» Subchronic Feeding: The NOEL for both systemic effects and
cholinesterase inhibition in a rat subchronic study is 0.25 ppm.

» Subchronic Dermal: The NOEL for systemic effects in a 30-day
rabbit study is 0.020 mg/kg.

» Mutagenicity: Terbufos did not exhibit mutagenic potential in the
Ames assay, the in vivo cytogenetic assay, and the dominant lethal
test.

» Teratogenicity: The NOEL for developmental toxicity in a rat
teratology study is 0.1 mg/kg/day.
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» Reproduction: The NOEL for reproductive effects in a
three-generation rat reproduction study is 0.25 ppm.

» Oncogenicity: No oncogenic effects observed in an 18-month mouse
study and a 2-year rat study at doses up to and including 12.0 ppm (1.8
mg/kg/day) and 8.0 ppm (0.4 mg/kg/day), respectively.

» Chronic Toxicity: The NOEL for plasma cholinesterase (ChE)
inhibition from a 4-week dog feeding study is 0.00125 mg/kg/day the
NOEL for brain/red blood cell ChE from a l-year dog study is 0.060
mg/kg/day.

The NOEL for plasma and brain ChE from a 1-year rat feeding study
is 0.5 ppm.

» Metabolism: Terbufos was rapidly excreted as the diethyl
phosphoric acid and other polar metabolites (83%) in urine within 168
hours of administration to male rats. Terbufos and its metabolites
were not noted to accumulate in tissues.



(13) BMb~=27 %> U A
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EMCIED N YA E DA
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[#===2v MgO

CAS No. 1309-48-4

WEAL TR | TBIR WA DA 72 AR
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GHS ¥ (BFEIZxT HHEM)
F—x7L (EF/L SDS HFEmK)

LUTSEFER (ARLEMERERH—F&LY)

R ORERE:
RN~ OBRIGRERES - FYEER T 22— L O,
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THIENDHD,
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oA, PEEEIECEE, SERGEM, Mk v HEEE (SRI:

CHEMICAL ECONOMICS HANDBOOK)

LR [Heik]
EH~1 TR [ H]

ZTODOHEEEHRE
OECD : m/4EFEREIL T
& (HPV)
DFG :
MAK-Wert fiir
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7 58 U A D MAK fiE]
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4 mg/m?3 E
DFG : f@y /1 (2008)
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BOEMAROBHEZZE L2 WWE

X BEBUEREORTLICHEST TR~
TRy Al L LT
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NTP TSUMMARY OF DATA FOR CHEMICAL SELECTION “Magnesium Oxide”] LY

EVIDENCE FOR POSSIBLE CARCINOGENIC ACTIVITY

Human Data:

Epidemiological Studies and Case Reports. A study of the cancer
incidence in male workers at a Norwegian plant producing magnesium
metal from dolomite and sea water was conducted. The study was
restricted to employees with more than one year of work experience
between 1951 and 1974 for a total of 52,733 person-years of exposure.
The cohort was observed from 1953 to 1984. Altogether 152 new cases of
cancer were observed versus 132.6 expected. Among the 393 workers
whose longest duration of work had involved exposure to MgO and coal
dust or coke (9082 person-years), there were more cases of death by
cancer (35) than expected (25.2), however, this observation was not
statistically significant (CI 1.0-1.9). In this group, the incidence of lung
(6/3.5; CI 0.63.7) and stomach (5/2.5; CI 0.6-4.5) cancer was higher than
expected (Heldaas et al., 1989).

A review by Reichrtova and Taka... (1992a) provides some information
on epidemiological studies and clinical investigations of European
workers exposed to dusts containing MgO. These studies reported the
following:

» Chronic bronchitis in workers exposed to MgCO, dust in mines and
MgO dust in surface operations.

» Duodenal and gastric ulcers among workers in the magnesite
industry that increased as a function of exposure duration.

» A lymphotropic effect of MgO found in sections of lungs and hilus
lymphatic nodes.

» A three-fold increase in serum magnesium and the incidence of
pulmonary emphysema and chronic bronchitis in a 1-year study of
workers producing MgO from magnesite. Increased serum calcium,
reticulocyte count, and lymphocytosis were also observed.
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» Impairment of upper airways and hearing in magnesite industry
workers.

» No X-ray evidence of fibrosis in magnesite industry workers in a
Slovakian study

»  Pneumoconiotic lesions in the lungs of Italian workers with a
long-term exposure to

Controlled Studies to Examine Metal Fume Fever. Six healthy
individuals were exposed to freshly purified MgO fume in a controlled
experiment. By weight, 28% of the fume particles were <0.1 pm and over
98% were <2.5 pm in diameter. Exposure time (15-45 minutes),
concentration (5.8-230 mg/m3), and cumulative exposure (261-6435 min
x mg/m3) differed for each subject. Post-exposure pulmonary response
was compared with control studies from the same six subjects. At 18-20
hours after exposure, no significant differences were found in
bronchoalveolar lavage (BAL) inflammatory cell concentrations, BAL
interleukin (IL)-1, IL-6, IL-8, tumor necrosis factor, pulmonary function,
or peripheral blood neutrophil concentrations in any of the subjects,
suggesting that the exposure to respirable MgO had not produced
measurable pulmonary inflammation (Kuschner et al., 1997).

In contrast, the ACGIH cites a 1928 study by Drinker and associates who
studied four volunteers expossed for 1-9 minutes to freshly generated
MgO fume at 410-580 mg/m . Inhalation of MgO produced a febrile
reaction and a leukocytosis in the exposed subjects analogous to that
caused by inhalation of ZnO. Although the reactions observed were slight,
the authors believed that increased exposures would lead to more severe
reactions (ACGIH, 1991).
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7 EHBE
EEMEDEFF [CAS No.] F
4 sl | 1Eom
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#=2s=v BH;0;
CAS No. 10043-35-3
WAL R | TBIR A GREAL)
P &) M OfES D D
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By 5
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B 168~170°C
A 300°C
KEJE  2.6mmHg (20°C)

(LA k&5 SDS)
&

A7 A Ryn v EE =7
A FUINA, BIKA il TR (£

5L SDS)

TLV-TWA Sr R E
TLV-TWA (%)

2mg/m3 © [A4]
ACGIH /2004 / TEX/HE

[TLV Basis]
URT irr
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HRERE (EHTR)
L

HiE-@BAE
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X575
X572
X4y 2A— 2B

X7 1B
Koy 1 (MR THEE)

X4y 3 (ROERITHNE)
Koy 1 (i)

PRTRZ%

TOMOESHERSE
REACH : @& ame
(SVHC) 7EFf Tk cat.2

24 BEWEE (L%
B LY RTE 47)

W 3EAEWE

OECD : &/EpE AL
& (HPV)

DFG (40 HZR)

B TRE L E (BeE S 1-405)

(EE =X
ARUBEILE

AHERKIGHRE (PERFFEIREHO22 1)

KEFAMLZE

HEKIEYE - 10mg/L (B, LISh) . 230me/L (B, i##50)

TIEBRERKE

oA EAEWHE (BAH1EH2 375)

X MREBLP BRI NEHME] & L7



E5 /L GHS OB (2013 4R (BEoHE) /EABEE)

P& TG gtk i
P

R34 2 EER
TR, IR

A FlERE

R TE AR B it 1

™

0
&
]

X7r 1B

Koy 1 (HE . iR
MRER) . KAy 8 (S

)

4 BRI TH D3, BTy MR X2, AWEO 10%/KIEE%E 5 mL @A L7z 5 gl
MR T, 124, 72 BEEZRICHE LR T, EAEy RO TFOWTIIC b RIEMER 6417z

(NITE #J#1V 2 7 3l (2008)) . [8REE > & W% E D B2 ERITAPE DS 2 & 47z (PATTY (4th, 2000) . PATTY (6th,
2012)) ) L OFLHEMND, K42 & Lz,

7 6 L& W ARFBEE A BR TI. AWHE 100 mg % 24 PR, VElR L7oE 5, IS A S &
Sz, 7 BLUAICEE L7z TUCLID (2000)), £7-. ATSDR (2007). ACGIH (7th, 2005) Dt k~Df
FEEBORIMBIZBN T, TORE, BEMMEICOWTIRBAEN, ERS 5 L OWMERF LN TNEZ &b,
X2 & L, REECBOTH LA ONIHEHRE SFERILICH, RE L,
~ U A % DT BRI AR BLERER TIXHED BRI R T D BN L b, (B) REJME T, ARk, mARERD ., H
AREEBD DAL TND, 7 v MRV 3 HRAEMEERR IR EEN. JeInEsd . Mo LRI xd
B LEEZ LN RERA LTS (NITE #IH U 2 7 5FfiE (2008). ACGIH (7th, 2005), EHC
(1998). DFGOT vol. 5 (1993)), FAEFEMEIZOWTIX, T v b &AW A EERER I\ TR AR B
bRV AETRIEEERAD ., # 18 MEEHELOERNE OB AR5 Tw2 (NITE #1# U 2 7 3Ff &
(2008), EHC 204 (1998). ACGIH (7th, 2005), DFGOT vol. 5 (1993), NTP DB (Access on Aug. 2013)),
T2, BEWBHEORONDHETT v TR RN, RYIVAERD, EEHEOAE (35 & L TMERER,
/NRER) . HARARR OFEEN (& UCMENLE, AKBEAE) (NTP DB (Access on Aug. 2013))., 7H X Tidlk
IRAE LSRN, OIS R OFERM (& LT VSD) (NITE #J#i U % 7 §F{fi#: (2008), ACGIH (7th, 2005).
EHC (1998). NTP DB (Access on Aug. 2013)) A LN TWD, Lo T, K4 1B & Lz, 7o, HAED
HOET L LT, List3 OEHRIFEZHIBR L, Listl O #®IFE A BN L7,

B MZOWT, XA, R, I8, TR FRER OS], R el BRI O (ACGIH (7th, 2005) .
DFGOTvol.5(1993)) 3% ¥ | F 7=, EBREMWIZ OV THE, DT KB fliEtEn 2 57z (ECETOC TR 63(1995) ),
PLEX Y, BIIXS 1 (PR, HBE) . Koy 3 (KGEHREME) & Lz,
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DFG [Borsaure und Tetraborate (ZAA7VER KON MUK UER) ] [1=#R]

MAK-Wert (2010) - MAK fE (2010)
Borsidure : 10 mg/m3 E A URE ; 10 mg/m3 1
andere Tetraborate und Hydrate : (1,8 mg als Bor/m®3) OO WA TEE RO KFi® : 1.8mg/m3lAw#kEL L)
Dinatriumtetraborat- Pentahydrat:5 mg/m3 E (0,75 mg als Bor/m3) WARTEE—F RY LK : 5mg/m31(0.75 mg/m3 mU#EL L
0,75 mg als Bor/m3 E 0075 mg/m3lAUF#EL LT

Fruchtschiadigende Wirkung (2010) - [EARTEMERX S (2010)
Borsdure : B AU B
Tetraborate : C WA : C

) 1A 2T TR F
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A EB{EZF Y v LMK YRIKIY

EZHMEDAT [CAS No.] F

g [Bl4] | BBt =7~ U U AR
& EiW VilLY)
s Tetraboron disodium
heptaoxide pentahydrate
l#===2v B4Na207.5H20
CAS No. 12179-04-3
LR | TBIR Solid (Crystalline
P Powder)
&) White
B Odorless
pH 9.3
Pl A 200°C
A 1,575°C

#%E  Not applicable
(Etimine USA Inc.f SDS
2k 5)

g

(&9 59 ki - AT A - Filikds - BB 20T

TLV-TWA A B BE
TLV-TWA (%)
2mg/m3 (I) [A4]
ACGIH /2004 / 1E=

[TLV Basis]
URT irr

X R UM (RIS

W) LT

HRIREE (EW72)
L

HE-BAE
TF—HaL

YRR, R (IRBARE - DA, R

ARG ((ERERSE) (L T3 B #iAh)

GHS 28 (BREICH I HHFEN)
F—27 L (EF /L SDS #EHK)

UTSEER
EE b E L et — K F—2 7L
R-phrases *+ S-phrases : R60-61 (ECHA)

3%  Etimine USA Inc.# SDS (>99.9%) IZIZLL T D

RLIR NS B,

Potential Health Effects

Eye: May cause eye irritation.

Skin: May cause skin irritation.

Ingestion: May cause irritation of the digestive
tract. Human fatalities have been reported from
acute poisoning.

Inhalation: May cause respiratory tract irritation.
Chronic: No information found.

Risk Phrase(s): Repro Toxicity Category: 2.

R60: May impair fertility.

R61: May cause harm to the unborn child.

REEFEDRHF
o33

TOhOEEEFRSE
REACH : miawE
(SVHC) “ptiafE
cat.2
OECD : mAFERbF
W& (HPV)

DFG (40 HE&MR)
ECHA (2010) : Toxic
for reproduction in
category 1B H360FD

R E & LTI Hbewn

PRTRi%

9 RRRE LT E (BH 35 1-405)

EE w27
REGERFLILE

AERKIGRDE (TREFIREHRD22 1)

KEFAEMILE

PEARALYE - 10mg/L (B LISY) | 230me/L (B, i)

TIRBEERKRE

FoMFEREDE BSE1FFE235)
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(15) ¥W|/AH

EEMEDRF [CAS No. ] & TLV-TWA B RiEBRE GHS 48 (BEICx3 5HEM) ZTOMOEERERSE
GIEAN GUEZD BN el C ) | TLV-TWA F—x7L (&7 SDS KfERL) - IARC
(E,R) N N = =~
5, Talc 2mg/m? = [A4] (1) PTFSERE (ERLEnERSEN— F&Y) AN T 7
ACGIH /2009 / 1E/fi 2 B (Vol.93 ; 2010)
o= HaMg3012S5i4 REORRR: Tale-based bod 4
p Lo alc-based body powder
CAS No. 14807-96-6 [TLV Basis] RN A~DOURILREEE © IR A, Coorinenl 4
§ .. Wl@ﬁil‘ﬁ‘l‘i perineal use o
2 | mn - Pulm fibrosis;pulm func T . . ‘ 3 (Vol.42 ; 2010)
W ERAL"S 7 g KL AV A A F IR T S 2 L B D, 0L.42;
2 _ S L.
PR t E@ s (50) THRED P \ ‘ Talc not contalnlng
B TR 0.5 mg/m?® (W AMEREE) IR RE IR A B 2 T 2 LR’ H D, asbestos or asbestiform
pH  F—x7iL 9 mgim® (GEE) EMELIRERBOLE: fibres
Aal 900~1000C PEf R FilC s 5.2 BREAETCDZL083H D, NHE] - DFG : E»XAXSr (2004)
W T2l GHS ¥ (2% - &) 3B(without asbestos
BRE F—47L N1 REEEE TERWA RS B fibres)
a4 SAESE L Y Al o \ \
(CLEEB b FEME R Respirable particulate %2]?0)%/”\‘ R R IRERRFRC £ D M OREE - HE GFEEhEE L
S — 1) matter (containing DBREN BRzE s (KE-82773)
no asbestos and < . - OECD : @4t WE
1% crystalline M) .
en) & & HCls REOREIC L > T, EMRBERD 5, (HPV)
sthica TANRRRRT ANA MR G T 4L 7 1T
Do INEDTTREMEDS 85,
X2 H1mEHEE LT
A& 8 -WMAE RAEFORNE e
AL - TARE - BT Iy 7 X - EHK .| KHVEFEART /2013 4 KEFEABHLE
EBESE - A A - D0 LEG R, i 3T0[t]1 (EFEE) (%) « PEKKEHE . 200mg/L AR
e (b5 T2 A #®4h) o (H ¥ 150mg/L LA T)
iy e LCRBERL, (bRii, R, b5 3 | X RBBEST .
o7 ZEEHNC VS (T 18 45 10 A 16 H http://minerals.usgs.gov/minerals/pu N PEEOE RIS BE] L L

. e S bs/commodity/talc/mcs-2014-talc.pdf
JEA: 55848 B R R E R
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CDC 1988 OSHA PEL Project Documentation] X ¥

The health-effects evidence for talc is complicated by the fact that talcs
contain amphiboles and other minerals, in addition to platiform talc
crystals; adverse health effects appear to be related to the nonplatiform
content (that is, to the fiber content) of the talc in question (ACGIH
1986/Ex. 1-3, p. 550). There are conflicting views regarding the extent to
which the fibrous constituents are asbestos; however, no health effects
information is available that is specifically related to fibrous talc
(ACGIH 1986/Ex. 1-3, p. 550).

Numerous epidemiological studies have documented the effects on
workers of long-term exposures to talc. In 1942, Porro et al. (1942, as
cited in Stokinger 1981b/Ex. 1-1127) published a report in which 15 cases
of talec pneumoconiosis, including five postmortem examinations, showed
that asbestotic bodies were almost always present in fibrotic areas of the
lungs of those workers with talcosis. Siegal and colleagues (1943, as cited
in Stokinger 1981b/Ex. 1-1127) noted that the incidence of advanced
fibrosis in a group of 221 talc miners and millers was 14.5 percent. These
workers were primarily exposed to fibrous talc, which was believed to be
responsible for the pathology of the asbestos-like lung lesions. A study by
McLaughlin et al. (1949, as cited in Stokinger 1981b/Ex. 1-1127) revealed
that talc-induced pneumoconiosis was caused by the fibrous varieties of
talc; in animal studies by Schepers and Durkan (1955, as cited in
Stokinger 1981b/Ex. 1-1127), the degree of fibrosis in the lung tissue was
found to be a function of the length of the talc fibers, rather than of the
composition of the talc itself. A paper by Kleinfeld, Giel, Majeranowski,
and Messite (1963, as cited in Stokinger 1981b/Ex. 1-1127) reported that
postmortem examinations on six talc industry workers showed that the
asbestotic bodies found in the lung bronchioles or embedded in fibrous
tissue were indistinguishable from the asbestos bodies seen in cases of
asbestosis.
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Kleinfeld, Messite, Kooyman, and Zaki (1967/Ex. 1-704) later conducted
a cohort study of 220 workers who had been employed in a mine that
produced talc that had a tremolite and anthophyllite content. Of the 91
deaths in this group, 10 resulted from respiratory cancer and 28 were
attributed to pneumoconiosis. The proportional mortality rate from
respiratory cancer was four times the expected rate. In 1974, when
Kleinfeld, Messite, and Zaki (Ex. 1-705) performed a follow-up study of
this group (which at that time consisted of 260 workers [108 deaths]),
they found significant differences between the expected and observed
mortality in the period 1950 to 1954, but not during 1960 to 1969. These
investigators attributed this finding to the reduction in talc dust counts
(from averages of 25 to 73 mppcf (approximately 4 to 12 mg/m?) in the
years 1948 to 1965 to averages of 9 to 43 mppcf (approximately 1.5 to 6.5
mg/m3) in the period 1966 to 1969). This study also showed a decrease of
greater than 50 percent in deaths due to pneumoconiosis in the
1965-t0-1969 time period.

Studies by NIOSH (Dement and Zumwald 1978, as cited in ACGIH
1986/Ex. 1-3, p. 552) of 398 white male workers employed between 1947
and 1959 in the talc industries found that 74 of these men had died, and
that bronchogenic cancer was the cause of death in nine men; only 3.3
deaths from this cause would have been expected. Nonmalignant
respiratory disease (NMRD) exclusive of influenza, pneumonia, and
tuberculosis accounted for three deaths; 1.5 would have been expected.
From these data, NIOSH concluded that a significant increase in
mortality due to bronchogenic cancer and NMRD had occurred as a
result of occupational exposure to talc dust. NIOSH's report also
included a morbidity study of 12 talc industry workers, currently
employed, in which chest X-rays, lung function tests, and questionnaires
were used. This study concluded that a higher prevalence of cough,
phlegm, dyspnea, and irregular opacities in chest X-rays existed in these



workers than in potash miners; instances of pleural thickening and
calcification were greater than in coal and potash miners; and the
pulmonary function of talc workers overall was reduced in comparison

with that of coal and potash miners employed for the same length of time.

The reductions in pulmonary function among the talc workers were dose-
and duration-related.

The ACGIH (1986/Ex. 1-3, p. 552) concludes that serious health effects
have been associated in the past (i.e., prior to 1945) with exposures to
amphibole-containing talc. However, the ACGIH believes that the
introduction of mining improvements has all but eliminated "the excess
of death rates from pneumoconiosis and lung cancer" (ACGIH 1986/Ex.
1-3, p. 552).
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Two recent studies of the health effects associated with talc exposures
(Rubino, Scansetti, Piolatto, and Romano 1976/Ex. 1-801; Selevan,
Dement, Wagoner, and Froines 1979/Ex. 1-989) are available. The
Rubino, Scansetti, Piolatto, and Romano (1976/Ex. 1-801) study found
that miners and millers exposed to an average of 849 to 8470
mppcf-years (miners) or 76 to 651 mppcf-years (millers) showed no
increase in the number of observed (compared to expected) deaths from
concluded that the
disease-causing factor in these workers was silica rather than talc
(Rubino, Scansetti, Piolatto, and Romano 1976/Ex. 1-801).

causes other than silicosis. These authors



(16) 3,3,4,4,5,5,6,6,6-/ F 7 ) Fu-1-~F&
EZHMEDAT [CAS No.] F

g [A4]

(o2
CAS No.

WEAL R
PEE

3,3,4,4,5,5,6,6,6- / F 7 )b
Fa-1-~Feo [T
FurFrzF L]

3,3,4,4,5,5,6,6,6-nonafluo
rohexene [Perfluorobutyl
ethylene]

CsH3sF9

19430-93-4

JEAR WRAE

0, piiiaEs)

By Tkl
pH T—H7aL
s T2l

s 58°C
AT 31.7kPa

)
(LA BB 2 4
PEA — )
g

WEEEEE (N T T EFRA)

TLV-TWA/BY R B E
TLV-TWA

100ppm
ACGIH /2007 / EEX/E

[TLV Basis]
Hematologic eff

HREE (EfTe
L

HE-BAE
T—HRL

GHS 28 (BREICH I HHFEN)
F—27 L (EF /L SDS #AERK)

UTSEFH (BRLEMEREMHI—FLY)

ZBORE:
T—HRL
W A DfERR A
20CTRILLTZ & &, EBRPCTHEREICET D
HEIAHATH D,
HAHRBEORE:
BREICIRZ RS 5,
BHE R IIRERBEORE:
T—HRL
GHS % (8% - £7)
FEMAEEE - fER
R R
UKD BOIRIE E 7213 2ER
AR AR

REEFEDRHF

faRy) - SIKPEDY) LEX

ZOMOBEERETRE
EHE G 55%8 Class or

Division / 3

CLP 7% (GHS) I,
Health hazards ®41E B
2T Tconclusive but not
sufficient for classification]
X Tdata lacking] & &4
W5,

DFG : MAK-Wert (2002)

nicht festgelegt [FE L T

AV

e

HE (Gl L& 5 1506)
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EFSA (BN A&RZ2ME) Scientific Opinion on the safety evaluation of the substance, (perfluorobutyl)ethylene, CAS No. 19430-93-4, for use in food contact
materials| (EFSA Journal 2011; 9(2):2000) XY

4.2. Toxicological data

(Perfluorobutyl)ethylene was examined for its potential to induce reverse mutations both in absence and presence of exogenous metabolic activation. Therefore,

in bacteria, forward mutations at the thymidine kinase (zk) locus in mouse (perfluorobutyl)ethylene is considered non-genotoxic.

lymphoma L5178Y cells, and structural chromosomal aberrations in Chinese

Hamster Ovary (CHO) cells. Negative results were obtained in adequate studies,
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(A7) TN Futs 2w

EEmEDAF [CAS No.] % TLV-TWA 6 BB GHS 3 (EBEEICHT 2 HEM) FOthoHEHFERSE
4 [Bi4) | ~vonteds z2om TLV-TWA AEFE R X4 1B - [EEAERYS3E Class or
Bk Perfluorooctanoic acid 2L R e g g e (KA IE< X4 1 (i) Division / 8
- ) - TARC
==:v CsHF1502 skgcum (L FE5 1 SDS) FEMW AEFEHIL Z > 7
CAS No. 335-67-1 0.005mg/m? (%) [—] 2B (Vol. 110 ; 2014)
. . - EU
wELFR | IR bR PEfGF2 12008 s
‘[‘ig & EI@ %’Z\éﬁl/\/l\inq:ﬁﬂj7/7
B HIR R >< TR AT RE 7 PRI T REACH : & AME(SVHC)
pH 26 HA L7, MG TRYE, PBT (FREAME, ZRE,
s 543C b A AT B WD)
iR 189°C . DFG -
KRJE  0.525mmHg MAK-Wert (2005)
(25C) 0,005 mg/m3 E
(L EF v SDS) v — 7 HilBE (2005)
I URAZIET 8)
PR (2005)
[H]
R AMER S (2005)
4
A (2005)
C
A& St -BAE REEZOREIE %
TF R v —L T F T A e —A RO TEINHF, {b3EEE 12010 4R &5
i, o, b, EiaAl L LTHEAK, FER, 7V — <1,000[t] . (IH) %2 mEEd by (B LES 682)
A (7 /1 SDS) . . . )
SEGRR, WA, BRI, O REOERA, B A M OIUPACAAIRIC DS [T vgugy 2

(NITE #i4) el &Lz
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£7 /L GHS OB (2012 &/ EA S EE)

A FlERE

R T R O N A5 7

P (R 2R

X773 1B

Xy 1 (iFiiE)

~ U ZOERIIFIFIZ 5 mg/kglday Z#% A5G- L7 CREBEW OIKREICH BREBITR N o 72y, IR 1~17 B o5
£ 0 HAERTIRR IR DS BREE & b EICHN L 72 (ATSDR (2009) DRAFT), %72, ~ 7 ADIHRE 1~17 HIZ 1~40
mg/kg/day & ®O#H L=l 0RER Cix. 20 mg/kg/day LA b CREEM DSRERININE] 2 7% L7=23, 5 mg/kg/day UL EORET
BRI DFEEROAFE/REEM, 20 mglkg/day B TEMFKRFEOAE R HAERMBREROFERBEMZRL, 40
mg/kg/day FE CIIEMKIIC L 0 EFBFITIW R Ieo Tz, AT, 5 mgkg/day LA LOFEOIEFTRESLHOIA Ui, &Zih
72 EEMR R, 3 LT 10 me/kg/day DL EOREOIRIF TS, BRBEE OBEL, NVEPEO b BREEY X7
FE O 9 & (2011)). —J5. [WA—SAFTHRD WS EZRBRTIX. 5 mg/kg/day B THEREKR OFIAMELER R, 10
mg/kg/day LA EOBECIIHAEFOFEEMN 1 BLNIZET L GREEA YV A7l 5 9% (2011)), 2L EX Y. HE#mR
— R BNEDOFAE TH 2 REOWA E 7213 2755 SR WAE T, AFERAHR OB . (FORBRE e ERAEICHT 55
HEANRBOOLNZZENHRXIT 1B & LT,

~ 7 A2 21 HEOKEE L2 ER (FI&: 0.5, 2.6, 18, 47 mg/kg/day) (23 T, 2.6 mg/kg/day (90 H 2% : 0.61 mg/kg/day)
Pl EcifiiE ALT, 18 mg/kg/day (90 H#a% : 4.2 mg/kg/day) LA b TifiiE AST 23 E28M% 7R L, 18 mg/kg/day (90 H
A - 4.2 mg/kg/day) DAL CHFMIIIAR OO B HE & AF R PERIAE & % 5 B8 R IFM IR E R . 47 mg/kg/day (90 H¥AH @ 11
mg/kg/day) LL B TEIREMEEERE & RAVEIE 2 R & 9 5 QMO ATFREE 23789 b7z (ATSDR (2009) DRAFT), & D#
BITAF U AER S 1 ORBHIFE TRATWSZ &b, Ko 1 (F) & L7, 23, 7 v M 2 ERIRE#RE Lz
HERTH 15 mg/kg/day (ZNLUATOHEITRMA) T, MiF ALT 3 L OV AST O#ih017 TR A OB b, kI
X OME M D TR D R & BE5E, PRI BB M iR | 4R B o T la 22 fafbZe &3 E STy (ATSDR (2009) DRAFT)
25, b FOEFRE TINS5 ORI A b T, BEEIXKBEA T2 116 AO S5 hE ORFsEic Lo e
i D F B DA Mg AST & ALT {&MEAHIN L= (ATSDR (2009) DRAFT) & O dH 5,
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EEHEFZOBREELY
7. BE

PFOA 1XiF o 68 & F W T BRI TRV AMENRD b D 10). F
TR DO EFEMERTBO bND.

LarL, PFOA DIANENREIL, BIMREIC LY RESERY, FTomEB L
LTI, DD OPEIBEEN b MR THREIZ R, 6> THkgT
DIEFEIZ L D PFOA ([2X 2 U A7 FHIICV T, B ORERZSMET 5 2 LT
TV, B N COEFET, BNLRPAIELE Y 27 OBMHRRME ST
WD, R FCIRBEREN AR TH Y MR TH L. BEET2 2
DT B RIETITB W THT DR B MEEE OB INT D EFER b o &
LGN E <, AFFEREREE 28R & L CHIBr+huE, mig#E 10 mg/l %
BEAREBEZDZENTED. ZOREE S LI, EMFI RN A 4 4
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i B O 0> & DU 2 100 %, DMAFEREKED 20 T8, B
L% 5.5(glday \CHIM T 5. i 40 W], (EERERT 8 MR & L, (E¥EP O
W OMREZ 10 m3 LE LIKEZL 50 kg &5 &, 131E5.5(g/m3 L7
H. 2T, KTBE 5(gm3 BRETH. 2L, BMERICKIT IR
DIEFBMENDHD L, 2 DOEFRE TRICIEMEDIRE RO B0
—HEF OIEIFIZ 3T, PFOA BREE DM H VL O AR E O 1 FH B
DAREMEN TR R EINT= Z &0 0, RIRORREITHET S MIEH &3
TS, BEREENLELZZ ONDHT20, RFRERZMEICIEZ O
WSS L7220,



(18) N,N-Y=F )Lk RuFxI L7 IV
EEMEDO AT [CAS No.] &

g [A4]

e=v
CAS No.

WEAL R
P

HARILAL, 2% NERATEMBUE
3. o OBRAYE A, (£7 /L SDS)

NN-vZF )Lk K Fv
LTI [P=F e Rm
FINLT I )
N,N-Diethylhydroxylami
ne [Ethanamine,
N-ethyl-N-hydroxy-]

CsH11NO

3710-84-7

022 R (N

gl FUEE)

By F—H7pL

pH FTVH M

[ 10C

Wh s 133°C

ARE 5mmHg

(LL =51 SDS)

A&

TLV-TWA Sr R E
TLV-TWA (%)

2ppm [—]
ACGIH / 2012/ ERAH

[TLV Basis]
URT irr

HREE (EfTe
L

8 - MAE
{b5VE 1 2012 4R
<1,000[t]

HAE LA, FEPkA (b T3 A i)
BEAEILALL A BREBI A, TEHE
g4 (NITE 2 &M R)

GHS 788 (BERICHT 5HFFMH)
X7 4

X7 4

bttt G | K2 (ER)

SPEFE (RED)
SHEFTNE (A 7RR)
H A g -
X< #%)
(LLEE5 v SDS)

REEZEDREF
faRy) - SIKPEDY)

-50-

ZDHOFENLEHE
OECD : &AL
FHE (HPV)

L)

IUPAC fi4iElcioS% INN-P=F Lk Frxy
TV kL



£7 /L GHS OB (2010 &/ EA S BE)
e (B X5 4 7w b LD50 fEi% 1300 mg/kg bw (US EPA/HPV Challenge program (2005)) (ZH:-3%, X4y 4 & L7z,

7w ~ LC50 fEIEL 3140 ppmV/4h (EPA/OPP 81-3, GLP #E#L) (US EPA/HPV Challenge program (2005)) (233X

AavkEr (A - e . X
X7 4 X4y 4 & L7, 723, LC50ME (3140 ppm) MEIFAKTEIRRE (6579 ppm) D 90% L VIRWOT, TI X R BT EAL

R BAELRWARRY & L TRIRD K Sy A YEfE 258 1 L7z,
7 v M AW adER O BB (A& 1400~4000 mg/kg, LD50: 2190 mg/kg) T, DM ARER L O HHRED
KT, 79X &AW arE st (& 707~2000 mg/kg, LD50: 1300 mg/kg) . @K, @l L O A6
PRT— NENZIVERFTR & L CERE SN T35 (US EPA/HPV Challenge program (2005)), & 52, <7 A& AW =/ME
(HERE) X4y 2 (%) | 3Bk (OECD TG474, GLP #:#l) TiX. 1500 mg/kg D 0 #% 5-THEIR & Rk (US EPA/HPV Challenge program (2005) ) .

F7-. 7 v bEAVZ UDS A5 (OECD TG486, GLP %) Tl% 2000 mg/kg D% A5 Ty R, BEIRE L ORE#O
fC# (US EPA/HPV Challenge program (2005)) 2365, LI EOERIZESE, WFhb VA ¥ A EX S 2 HHE O
HARTHEINTWDEZ N, K492 (MR &L,
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(19) o7EFNL
fLEmBEDLF [CAS No.] %

g [A4]

st
e
CAS No.

WEAL R
PEE

ARG AR, FE (BT H #iD)

CTeFN[2,3- T
7]

Diacetyl [Butanedione]
C4HsO2

431-03-8
2N (CE

& frt A~

B FT—HRL (%)
pH T2

Al —2.4°C

s 88°C

ARZJE 7.6kPa (257C)

(UL EEBM o 4
P — )

% FELELTHWDGA
60

R

TLV-TWA/BY R B E
TLV-TWA

0.01ppm [A4]
ACGIH /2011 / E:HE

[TLV Basis]
Lung Dam (Bronchiolitis

obliteranslike illness)

HERE (EHES)
L

85 - BAE

AARFE THES THRC T EF LD
LREMIZHOWT ] R 19 £
1.6[t] (FERLEER)

GHS 28 (BREICH I HHFEN)
F—27 L (EF /L SDS #EHK)

UTSEFH (ARLEMEREMHI—FLY)

R ORER:
RN A~DOURIRERE + AT KON AR,
WA D fERRE:

20CCcR b LIz L &, EXPT CHEREIZET D
HEIRHTH D,

EHIREOK
IR FEEECHIG T 2, REER X ORGEZ LT 5,
PR RICEEE 52D E03H D,
BREICHERET L, BERIKTES &R L
B D,

BHELIIRERBOR
FilcEB %2 5 2 MEREZLECLIZENH D,

P3|

GHS 78 (B - £7R)
HEEMAELEE - fER
RV K- ELAH
M AiATe & HE
EREWAT D EAE
B G H4
SRV R I

REEEDRHF

falgtn - SIkMEDOY X
L7z
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ZFOMOESHERE
EHE G 55%8 Class

or Division / 3

M3E]
fOW'E & R ICRE LT
B CRAEMEMRE XKD
URAZEMPBDHENTND
B AWEPRRERRTH D &
D o IR AR ),
COWBICRE LIZLED
fEFEA~OFEIT IR
TR,
Z DWEDBREA~D T
TR BTN,
TE¥ARZZITR bl - TiX
IR BN,

L)

IUPAC & IEICH S % TUo7®vF ] &



NIH [Chemical Effects in Biological Systems (CEBS)] X ¥

Human Toxicity Excerpts
OTHER TOXICITY INFORMATION:

... In August 2004, the California Department of Health Services (CDHS)
and Division of Occupational Safety and Health (Cal/OSHA) received the
first report of a bronchiolitis obliterans diagnosis in a
flavor-manufacturing worker in California. In April 2006, a second
report was received of a case in a flavor-manufacturing worker from
another company. Neither worker was employed in the
microwave-popcorn industry; both were workers in the
flavor-manufacturing industry, which produces artificial butter flavoring
and other flavors such as cherry, almond, praline, jalapeno, and orange.
Both workers had handled pure diacetyl, an ingredient in artificial
butter and other flavorings, and additional chemicals involved in the

manufacturing process. Studies have indicated that exposure to diacetyl

causes severe respiratory epithelial injury in animals. Because the
manufacture of flavorings involves more than 2,000 chemicals, workers
in the general flavor-manufacturing industry are exposed to more
chemicals than workers in the microwave-popcorn industry, which
primarily uses butter flavorings. ... This report describes the first two
cases of bronchiolitis obliterans in flavor-manufacturing workers in
California, the findings of the public health investigation, and the
actions taken by state and federal agencies to prevent future cases of
occupational bronchiolitis obliterans. ...[Centers for Disease Control and
Prevention; MMWR Morb Mortal Wkly Rep 56 (16): 389-93 (2007)]
**PEER REVIEWED**

SIGNS AND SYMPTOMS:

Diacetyl is a diketone flavoring agent that is commonly employed for
buttery taste as well as other purposes. Industrial exposure to flavoring
agents, particularly diacetyl, has recently been associated with
bronchiolitis obliterans, a severe respiratory illness producing fibrosis
and obstruction of the small airways. This has been most commonly
reported in the microwave popcorn production industry, but it has
occurred elsewhere. In addition to bronchiolitis obliterans, spirometry

abnormalities (fixed airflow obstruction) and respiratory symptoms have
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been associated with exposure. A direct effect on the respiratory
epithelium with the disorganised fibrotic repair appears most likely as
the underlying mechanism. Current data suggest that diacetyl is the
agent responsible, although it is possible that diacetyl is simply a marker
for another causative agent.[Harber P et al; Toxicol Rev 25 (4): 261-72
(2006)] **PEER REVIEWED**



SIGNS AND SYMPTOMS:

Eye, mucous membrane, respiratory system, skin irritation; persistent
cough, phlegm production, wheezing, dyspnea (shortness of breath);
unusual fatigue; episodes of mild fever or generalized aches; severe skin
rashes.[US Department of Labor; Occupational Safety and Health
Organization; Chemical Sampling Information: Diacetyl (2007).

Available from, as of June 15, 2007:
http://www.osha.gov/dts/chemicalsampling/data/CH_231710.html]
*PEER REVIEWED**

SURVEILLANCE:
In May 2000, eight persons who had formerly worked at a

microwave-popcorn production plant were reported to have severe
bronchiolitis obliterans. No recognized cause was identified in the plant.
Therefore, /the authors/ medically evaluated current employees and
assessed their occupational exposures. Questionnaire responses and

spirometric findings in participating workers were compared with data

from the third National Health and Nutrition Examination Survey, after

adjustment for age and smoking status. The relation between exposures
and health-related outcomes /were evaluated/ by analyzing the rates of
symptoms and abnormalities according to current and cumulative
exposure to diacetyl, the predominant ketone in artificial butter
flavoring and in the air at the plant. Of the 135 current workers at the
plant, 117 (87 percent) completed the questionnaire. These 117 workers
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had 2.6 times the expected rates of chronic cough and shortness of breath,
according to comparisons with the national data, and twice the expected
rates of physician-diagnosed asthma and chronic bronchitis. Overall, the
workers had 3.3 times the expected rate of airway obstruction; those who
had never smoked had 10.8 times the expected rate. Workers directly
involved in the production of microwave popcorn had higher rates of
shortness of breath on exertion and skin problems that had developed
since they started work than workers in other parts of the plant. There
was a strong relation between the quartile of estimated cumulative
exposure to diacetyl and the frequency and extent of airway
obstruction.[Kreiss K et al; N Engl J Med 347 (5): 330-8 (2002)] **PEER
REVIEWED**



(2

0) BALI VR =)L
LEMEOEH [CAS No.] %

g &) | BAE v AR =1
poed Carbonyl sulfide
ek COS

CAS No. 463-58-1

WELFR | IR gas (Chemical Book)
=) A (KRB HERE R No.29 (2010))

PEE

R F=apL

pH T—H7L

Bl —138°C (Chemical Book)
B — 50°C (Chemical Book)
ASJE 1,108MPa (21.1°C)

(KB H i+ # No.29 (2010))

2k
e, BRI - BREAREE (b5 T2 A i)

TLV-TWA A B BE
TLV-TWA
5ppm

ACGIH /2011 / E:\HE

GHS 7% (BEEICxT 2HFEM) ZTOMOEERERSE
F—47 1L (&5 SDS RIERK) - [EEfEREY I Class
LTS EER or Division / 2.3

R-phrases | 11-20-36/37/38
S-phrases 16-26-38

[TLV Basis]
NS ; )
CNS impair (Chemical Book)
HRIRE (EMTR)
el
g - MAE REEFDORHE fm&
FT—H7L ¥ IUPAC 4 iEIC S E Tk v R=) & L7
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(%]
Haz-Map £ ¥

Liquified gas can cause frostbite; [NJ-HSFS] TLV Basis = CNS
impairment; Carbonyl sulfide is less toxic than hydrogen sulfide in

animal experiments; A slight methemoglobinemia occurs in animals

exposed to > 151 ppm; Adverse effects are due mainly to hydrogen
sulfide; [ACGIH] Decomposes to hydrogen sulfide in moist air or lungs;
[CHEMINFO MSDS] See "Hydrogen sulfide."

New Jersey Department of Health [Hazardous Substance Fact Sheet] X D

Health Hazard Information

Acute Health Effect

The following acute(short-term)health effects may occur immediatery or

shortly after exposure to Carbonyl Sulfide

» Carbonyl Sulfide can irritate the skin and may cause pain and
redness.Contact with the ligefied gas may cause frostbite.

» Eye contact can cause irritation with possible eye damage.

» Contact can irritate the nose and throat causing coughing and
wheezing.

» Inhaling Carbonyl Sulfide can irritate the lungs causing coughing
and/or shoutness of breath.Higer exposures may cause abuild-up of
fluid in the lungs(pulmonary edema),a medical emergency,with severe
shortness of breath.

» Exposure can cause nausea,vomiting,weakness and muscle

cramps,and may cause an irregular heartbeat(arrhythmia)

Chronic Health Effect
The following Chronic(long-term)health effect can occur at some time

after exposure to Carbonyl Sulfide and can last for months or years:

Cancer Hazard

(W, 7—%2721)

Reproductive Hazard

(W, 7—%272L)

Other Effects
» High or repeated exposure may affect nervous system causing
headache,dizziness,lightheadedness and passing out.Higer
concentrations can cause convulsions,sudden collapse and even death.
» Carbonyl Sulfide may affect the brain causing reduced
memory,inability to concentrate and personality changes.
» Carbonyl Sulfide can irritate the lungs.Repeated exposure may cause
bronchitis to develop with coughing,phlegm,and/or shortness of breath.
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(21) ¥AFA=2,2,2-FV Zuvu-1-t FaXxIizFAFRAFF—F BlI& NI 7B XIDEP)

EEMEDEFF [CAS No.] F TLV-TWA Er BB E GHS 48 (BEEICH T HFEFM) ZODBEEHERE
4 [w4] | YA FA=222-FU 7 mu-1-t | TLV-TWA APEERE R A) X%y 3 - EEERY S Class or
FosemF AR AT = LE | imgimt @ [A4; BEIA) HRIC X 2 B/ - R | K 2B Division / 3, 6.1
Y 7 Bk~ Xid DEP] ACGIH /1998 / F50E | it . IARC
Y4 Dimethy=2,2,2-trichloro-1-hydr R & R A X451 B MR S > 2
oxyethylphosphonate [TLV Basis] AR E) 3 (Vol. 30 ; 1987)
[Trichlorphon] Cholinesterase inhib FEEREIRAE - REENE | K2 GHER)
== C4HsCl504P (HE[ENE< 5&)
CAS No. 52-68-6 ELF'@/}%E (ui%?ﬂ/ SDS)
3 ‘( 1)
P T S T ¢ 0.2me/m? L#EBR]
M @ Ef) PERF4Y 12010
. By F—aL
pH T—HRL
[ 77~81C
A F—HL
AT
7.8E—06mmHg (20°C)
(UL =5 v SDS)
A& g -BAE REIEZFDOHRHE fm&
B - PimAl (£7 0 | PRTR i 4 FEHE(CE D IR PRT 551£@%{WWF 1 995)
CHIVE . A B % BELFE T 1—
SDS) o F . B - AR S (2014 4E 12 iriglifiippisa N e S
BRI (Rl (b3 | A RARF— R (B4 FY 2 aARyUIDE P)
H #th) 100 [t/Y] (A—%—) EVRUVBIMERREE

B - B GEARIERE 205 9)
B - Bl (B E24E1HEET45)
REFBLMIE R
BERKIGRDE (TRESIKREHD102)
WiaREE  MEE 2 BALK
- B - B
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E5 /L GHS /3 OARH#L (2006 LR,/ BMRAE FrEif )

2rEEE (o) X4y 3 7 v Mz X 2R O£ 5RO LD50=253mg/kg (FRIEAFRHFEEERL (1998)) 1M, X4 3 & L,
ARz xtd- 2 HE B E M s 9B 7Y TOIRFIEMRBRICI VT, il Tk 24 BT 3 BIAHEIRIE R TR 2 2/ L2, 7 HHIZIZETO
X. 77 2
/IR A FERDBTHR L T2 Z & h (RIRBEHGEER (1987). X4 2B & L7z,
] E/LE Y b b AV Maximization 3T, BIEESH D EORERH D Z L (REBEHFEER (1987)),
B & AR X1
X451 & LT,
7 v b 3HMAEBGEMERBR. 7 v P IO Y TOMTHIERBRICI T BB RN O I & O R
— o NALNDHARICEWN T, FAERKEOK T, MRE, FEREOKT., FEo B tBIESE0®E N H D (B
= X
" 7 TR T (1987)). 5O, BEM~OBBIZ 15 2 KIGIER & IHCERITT 5 = & 28w
o, Kg2& L7,
\ 7 v FTORBIZIENT, EEMEOKT, IREA, W, WMREORENH L (RHEEEATHER (1987))
FEEREM RS e (Hm]

X5y 2 (%)

LMD MRRNENLEEZ SN, TN D DREIXG 2ITHET DA X AETRD LN Lk,
Koy 2 (#higsR) & L7,
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EEHEEFZOREEFTLY

7.

FRRE DR

1)

FRBEORR

E MBI AMF 2l =TT —BISHER T OB b D R/ANEE
0.52 mg/m3 LV, FHREEITZLD 1/2 ULTOEE (< 0.25 mg/m3) 2
BELWEEBZOND. E7z, BUEEHEEDT v NER (RARE 6
fli/H) T NOAEL 30 mg/m3 £V RiEHEMAEEE 100, S 5126 KRz
Z 8 WiMRETE~H T2 0.225 mg/m3 L7425, TNH0BRARIH K
LT, FFARE, REINEYY (Time Weighted Average: TWA) & L C,

0.2 mg/m3 #1_%E7T 5.

T LIV RV E S, PR RRO T L L X —ERIC O W T OHEITD
<, FEFABE SN TWD LIZE AT, BAEMWE O FRIT BT
IR E Bbns.

EBAMECEL TS, FEFFICHF S TWD LIFFE AT, 4EIZ%E
BAPECOWTERETRELT 72,

2)

IR T D EH

KEFE¥EMETMFES# (American Conference of Governmental
ACGIH) 1%, MRS (Threshold Limit
: TLV) # TWA £ LT, 1 mg/m3 @ LT\ % (2004). F
A U WFFEFFHS (Maximale Arbeitsplatz-Konzentration : MAK) TiZ
FE I TV e, AR EERRS (World HealthOrganization : WHO)
i, U7 AR OTERBIZOWTY A (BEOEREELFT S
W) LoyELT (1990).

[EE kR 2 264 R ( Food and Agriculture Organization : FAO) /
WHO DA FARBEETEMELZBRIL, 1971 £, 1975 4F, 1978 4FITFT

Industrial Hygienists, Inc. :

Value
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fliz17\y, B MZxtd 5 1 BEFREBIUE (ADD) % 0 ~ 0.01 mg/kg K5
L7

[EIBR A A FERERS  (International Agency for Research on Cancer :
IARC) OU—F> 77 —71F, b MIBIBREPAMEDT —2 137 <,
EXLT7 L UL/ IR

FENAEDOFEIL G R+ & L, 70— 3 (& MIHT DB ANEDRE
WA SN TWRWHE) & Lz (1983, 1987). ACGIH Ti, A4 (t k
T 2R B AMDOFHMNR TER2WWE) ICHBEIN TS (2004).



(22) WHAHERA ¥ T T
fEEMBEDOLH [CAS No.) %

g [A4]

st
e
CAS No.

WEAL R
PEE

WA V7T [V TTF
==rVv ]

Isobutyl nitrite

CsH9oNO:2

542-56-3

P2 NI (4

&, HED)

B REOL O RITBN

pH T2 L

[Eig 0°C

Wbt 67°C

AKE 1.83kPa (25°C)

(LL =51 SDS)

A&

@ [fmgEEA Y 7 F ik, TRUSH] &V ok
HOBALERRET v 7 O0LE ST, EHKMG
ERSEREE EoBEEDTHY . TEIRMS
RS FIEE REHUEICHET D1
TERRY L OFESE L+ ASEOMITHEET S
EREOHGEEED HDHES TEDDHE
(%) DAL COERITTE 20,

¥ TRRXHMEAEWIAL RIS 2R Z S8
L&) o, &b TIRE S Lz g

ODAO

TLV-TWA/BF R EE
TLV-STEL

1 ppm™V) [A3;BEIm]
ACGIH /2000 / Ex/H

[TLV Basis]

Vasodilation;MeHb-emia

HERE (EWER)

L

HE-BAR
T—XRL

Sk
Sk
A B e
FEDS
FrERER)
<#)

FrERER)

%)

(UL =5V SDS)

REEEORHF
fEbRY - SIRkYEDOY
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GHS £48 (RRICHT HHEMN)

() X4y 4
(A : 7R X 3
75 L) X5 2
Xy 2
genmrt (HENE | K1 (MiEHk.

Wezs %)

figgsmrt (hAEIE

Koy 2 (5.
Wezs %)

EYRUVBRYERGEE

ZOMOHEHERE
EsE fpR sy 4R
Class or Division / 3
EU 503 AMEREAM

Z7
1B

B - B (BRHE2&E1HE1505)
HRSEE A Y 7 F AR NI nE R T 2 55

EXRERKREFEL (IBEFR)
FEEREY CERL194FE2 A 28 H) (3%)

X [(HEEEY]

T OWT AR UL TR O g L A D H RIS 2 faE o
RAEZMEI BEANRVWAKRE LTEEATHETTEDL LD
LSk o @izt o700, fiE, mA, e, &5, U3
Fi L3RRGO B TOTE, ¥ L < EESINEEShTws,



E5 /L GHS OB (2012 £ (BoHE) /EAEE)

AEREEE (BER)

St EE (R

N )
A B Al 28 B

s

FED AAME

g,

i

FrERER
PE (HilAl2R)

&

)

R T R O N A5 7

P (R 2R

X5 4

X4y 1 (i
)

N

X4y 2 (fLik

Z v h @ LD50 fEl% 410 mg/kg (ACGIH (2003)) (2HS&, K454 & L,

Z v b LC50E (4 FFREIIE< ) 1X 777 ppm (NTP TR 448 (1996)) ([ZH:S&, K3 & L7, 7ok, REBREENMMA
SUEME (12833 ppm) D 90% L VKW ZH, IFLEAEI A MBNBELARVWER E LTRAORERmEZ#MA L, £/, EU
T, Xns R20 TH D (EC-JRC (ESIS) (2012)),

~ 7 A1 90 HWRAIE L FBIC L DRl % AV 72/ MR (IR in vivo 28 RFUIERER) CHIMEZ: H BRFMEN 722 < BV
I TH DD F (NTP DB (Access on Apr. 2012)) 1ZH-S%, K42 & L7z, 2B, invitro ik E LT, —=—21 2K
B (NTP DB (1982, 1987, 1988)). CHO ffilas F\ 7= Yeta ki 3HER (NTP DB (Access on Apr. 2012)), BL U~ T R Y
73—~k (ACGIH (2003)) OB TWII G BERHE ST,

ACGIH D3N AMEFET A3 IZH SN TW5S (ACGIH (2003)) Z &LicHS3&, Ky 2& Lz, "B, 7y bBIUO~Y

24T 2 FEMMAIEL BIC L DRDAMERBRICE T, MERET » N CIIRRANR R SCIRIE, 6 X OHHL/M RS SORIE £ 7 1308
AFF) O3EBE ORI X0 B AMEOI S5 B, M~ v A TSRS XIRE, B X OimR

B ORRIE E 7213 (BF) OFAHEOHI L 0 N ANED B BFEE DL bz L#E STV (NTP TR 448
(1996)),

A h~E 7w EUMEEMER L BRFAOREBETHY, ZNETHLAMEZROELE EZIRANEBESNEBYEB L0
FCHENH D (NTP TR 448 (1996)), AWEIFEANMHBRAE L TR EHINLTW AN, ZORAOERIZED A b
NEZ R EVIEE 72 VL L7ER] (NTP TR 448 (1996)). £7-. AWE 156 mL #BM L 72 36 BN A b~Er Y
VIIE & FAE L7228, AT Lo TI—0iEANC X O [EE L72ER (NTP TR 448 (1996)) A STl Y., X 1 (MikR)
L L, — . AWEOSHR NI BV IiKEE RERE IR ERIE LI EORE, $2, 28O BERNAYE L E T
FENABRA 2 A B, BEENOFHREORERE IR ERIE L EORENH Y (NTP TR 448 (1996)). X4 1 (M
WesR) & L1z, 2B, 8RR TH, ~VAIROREIZIVEEDA bA~EZ v B VE,. 7 v MR ANES EICL Y F
7 —8, B, FOREABIZEIN TS (NTP TR 448 (1996)).,

Zv FBEO~U R EHWE 13 BB A BERBRICBW T, 7 v b TIE 75 ppm (0.315 mg/L) DAL TR A h~ES
o B UE & B, 38X OTIRORIS & A DA EHOE MR EATAL, BIRIC~E YT ) U aBoEEN R E 7 (NTP TR
448 (1996)), ~ 7 ATl 150 ppm (0.630 mg/L) LL L THfk/e * h~F /1 B MiE L 300 ppm (1.260 mg/L) T/
N H L, 75 ppm LLEOHER X O 150 ppm LL_E oM TR O 1 T, 300 ppm DKER L TN 75 ppm Ll EOHET~E DT
U RENRHZ LT (NTP TR 448 (1996)), UL EXEYD, v FBIB~ TR E LT A ¥ REXS 2 OFIPATA h~ET B
BV MSE & FIMIC B L2 RO b TWA Z &b, K2 (Iik-R) & L, —F. 7> b T 300 ppm TEphME EFZ
AR OB, ~ 7 ATk 300 ppm TREX EEOBEERARD SN, 2D OFTRITERE RN S A X AMEX Sy 2
\ZFEY 92 75 ppm (0.315 mg/L) £721% 150 ppm (0.630 mg/L) DEETHHEEIN TS (NTP TR 448 (1996)) = &
nH, X2 (FRER) & L,
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(23) 0-3-7uRA4-AFNI <Y -T-A )L 0,0-VZFAFRAFFF7—

EEMEDRF [CAS No.] ¥
4 (B4l | 083-7mrud42FLrs~l v
T4V 0,0-V=F KR AKRRE

F4T7— b [/ <FR]
Y4 0-3-Chloro-4-methylcoumarin
-7-yl0,0-diethylphosphorothio

ate [Coumaphos]

l#===-v C14sH16C105PS

CAS No. 56-72-4

WAL Eey | B [ {4

Mg = I OfEm, HOBE

B BV R

pH T—H7aL

s 93C

has T—HIaL

AXE  9.7E—8mmHg (207C)
(LA E=5 v SDS)

2k
BRI B R R L, DR AR A, A
Y >R mAl (570 SDS)
#mAl (NI TERH)

TLV-TWAEr BB
TLV-TWA
0.05mg/m3IFV)

[Skin ; A4 ; BEIa]
ACGIH / 2005 / 1EZ#

[TLV Basis]

Cholinesterase inhib

HBERE (EMTR)
mL

S -EAE
TF—4aL

GHS 28 (BREICXT 2HEM) ZOMOBEERETRE
SEREME R D) X452 - EEfE ST
AMEEN (B X4y 3 Class or Division /
BRI (A B T A) X452 6.1. 3
IRICxpEEEE - IR | K528

P
FriEErldas - i mrt (B
< )
FrE Ry - 28wt (K
BT 5R)

(BL k&7 SDS)

REEEORHF

Koy 1 (fitR)

Kor1 (MR OVid)

L)

BIEEEGLILE
HMEXP P (%1)
miAREE  MEEL ~ BAE
W - Y
X1 BB YRBGIEEAT AR 15 1 51280 5 XY
HELEREICAETCHLLDOLE LTERTED HDWE
¥ TUPAC IZES AT 10,0-=F L-0- (3-7 o a-4-
AFN-T-7 <=V =)L) RAraFAT—F] Lid,
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£7 /v GHS 77O (2008 /A S BE)

ArEREEE (REA)

SrEEE (BRED)

Ak (B B

B, IAHK)

IRIZx9 % HEE 4
G AR

i 7E R A I A 7
(Hi[m] 2 #2)

K E R
(1B %8

E%:?s
28
it
=

%)

%ﬂ

X755 2

1 (ff

d\

e
@

‘oz > b LD50 1E, TRTORBRIZE N THEL D QMO FEHEN KRN T, Lo T, HEICIIMED T — X DA%
Hynz e Lz, 7y FOMIZRET S & LD50 EOHFAIL. 13-37 mg/kg (ACGIH (2007) ; PATTY, 5th (2001) ; JMPR
(1990)) &72v ., ERTIERE XS 20HBICKEE>7, LoT, Ky 2& L,

Z v b LD50 oW Tt 860megrkg (ACGIH (2007) ; PATTY, 5th (2001)). >2400mg/kg (ACGIH (2007) ; PATTY, 5th
(2001))., Y FIZHOWTIE 500mgkg (ACGIH (2007)) &DF—2nEbhiz, EMEWTFXOF -2 |ZE3&, K
3 & LT,

Z > o 1HR LC50 = 1081mg/m3 () (PATTY, 5th (2001)). 341mg/m3 (#f) (PATTY, 5th (2001)) X V. fEH/)

SWHEDT —ZITHONWT, 4 B OHEEE A2 RO BN 2 LT 5 L. 0.08525me/L L7325, Tk X5y 2ku‘_o

la mild eye irritant (BB DOIRFITHME) | (ACGIH (2007) ; PATTY, 5th (2001)) .
skin, eyes, and mucous membranes (FZf§, iR, KiBEIZHIECEAE 25 SR TN H D)) OFERIZESEX 2B L L
7

b b ~OFEBEFIT, TES, EH, M), [T, PRR, Mk, X
LOMMP G Y AP EOERPHRE SN TWD, FERIC

Imay cause irritation or burns of the

B3I
. ICSC,ICSC (I) |

it (ACGIH (2007) ;
ik, AMEER E LT,

; PATTY, 5th (2001)),
[, HE,

FEIT, RN, A, ERREESL, MM, ARRCHE. BUE) FIEJF‘;:@\ T, MR EFESRTND
7 v MZoWT, Ta ) AR RME ], DEREMEMREEME) . TRR, DRIER, ML x5, Mo=al rx=2X7 7 —PiEkEo

KT BBESN TS, ZOEBIT, HA X AMENBHBT 5 & X5

DR

PllE&v, b h~OBMEEREZFHRET DAHLRH 0 |

7

= M:ﬂbﬂi\ (2 ) > R7 7 —EEHA) (ICSC (1997) ;ICSC (J) (1997)) Lo RnH 5, 7 v b, A XiTxL
C TRImMER, Mg, B, RFOa ) AT T —BiGEoRE], [V AEEEHEEOJkEE ) (ACGIH (2007)). MHA

@ﬂ\zn/u Ei ) (PATTY, 5th (2001)) SOk H 5, 2, MRS T 2B, Ky LICHS T 04 4 %

B (7> b, A X090 HU EOKROESET 10 mglkg LTF) THZ SNz, Lo, l: 1 (fER) & L,

1HETHD (F v FORAFE T 250me/kg LA

b b EREW~OBEAER, (EREFN L, X5 1 FfER) &L
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(24) R—

Kz X B

EEMEDAFR [CAS No.]1 %

g 4]
poed
o=
CAS No.

WEAL R
P

K— b T KA

Portlamd cement

Unspecified

65997-15-1

HZIN 5N

= HEWIKEDH D
AV EY=F)

B TRl

pH T2

Al 1,000°C

W T—H7L

RERE T—F7L
(UL LE B b2 2 4
P — 1)

TLV-TWA A B BE

TLV-TWA

1mg/m3ER [A4]
ACGIH /2009 / E=fE

[TLV Basis]
Pulm func;
resp symptoms;
asthma
HERE OO
1 mg/m?® (W AMER U A)
4 mg/m3 (}&¥ CA)
FERTFE 12004
(% B2 FEE)

&

FH e a T Y — | .

HAEE (N1 TEGRE)

HiE-@AS
(—h) AV MHE /2013 FE
[ ]
R—=FrZ FEA B
43,766 [T~ ]
BEEAVF (%)
14,705 [T~ ]
¥ R—FrFUFEBEAVNEH

GHS ¥ (BFEIZxTHHEM)
F—x7L (EF/L SDS HFIEHK)
LTSEHER (EREEDEReHEI—F&Y)

TR DR

RN~ DORIGRERS « T,

WA DSl

TOhOEEEFRE
OECD : /AR
fb¥%mE (HPV)
DFG : % AMEX
4y (2011)
3B

PERT % & R AR N RIREEICET 2 2 &3 H D,

RMREORE:

FRg, [z 5, IRCs L g Rtz rd,

B iiREREOKE:
KEETIEMORF~OHEMIZ LY, REXEZEZTZ&
NhH5, KEFREIENOEMICLY, RERBRESND Z

LD D,

GHS 778 (0¥ - 1)

TRl
REEFORHF
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BAIEHK
JISR5210 (KL hF v REAL )
FHRAFNKX1D2 [BERIXL] (483)
(v B ) BAVD (¢ - H- ) ICEXBEINDEE
W& B R
ZDfth
#E HSE X M2 Ay hoOREHEMICETAHEHR Y — b
LN THFEEICBIT DA OREFERICETLHA X
A BAFRLTND,

X BEBEREOEZICEN [R— R T REAV M & LA,
JISOEZITZ AL -T2 AN THD,



(25) 7TAI=U s (@R) ROREHEILEY

7T TNAI=vs (&R)
EEYME DL [CAS No. ] #

ma [l | TAaI=vs ()R
fwa Aluminum metal
(w2 Al
CAS No. 7429-90-5
B ey | B R (%)
VR &, H~K
By F—HpL
pH T2 L
[ 660°C
Wh s 2,327°C

fEREdh

HKRUE T—#7L
(BL k&7 SDS)

X E®5/SDSIE T
I = A 12D

WTDOHD

JEAE S, FERE. BEEBOE S, ZA A b BRI ; AR (RS E LA H)
fEREaL R G AL, BRZAMERES, SERERES . A —2 7 » 7Mbb, &
HBET « BB Ik bhEdn, TUBHESL . 774 T A F—fbhidh,

TLV-TWA /B BB
TLV-TWA (3% 1)
1 mg/m3® [A4]
ACGIH /2007 / EER/E

[TLV Basis]
Pneumoconiosis;LRT irr,

neurotoxicity

HRRE (X2)
0.5 mg/m3 (W AVER)EE)
2 mg/m3 (VA5 EE)
FERI T

*1 (7Ari=ulk (&F)
FOREMEALAY (insoluble
compounds) ] & LT

X2 HI1FEMEL LT

g

HIE et AAERES) (2771 SDS)

W) (FEAE

AR - 24 H A MERE ([T R W)

GHS 23E (BEICxT 2HEM) ZFOOBFEEIERE
e - 253 | K1 (i) E# G 77 FH Class or
(RHEI1EL #) Division /
" K5 2 (W) ;@;3
(P EE71 SDS G0) NIRRT >

¥ E5/L8SDS i 7
UL ITONTO
H D,

RY=2 (A TN

& - WMAE

fLER Ciritie)

(2018 4£)

ETNEDSIE [TAI=0 ], ALFTEBRLIT TTAI=0 L] 12OV T
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(—#h) AT VI =U LR

1 (Vol. 103F; 2012) (3¢1)
OECD: &4 B W'E (HPV)

DFG : MAK value : (3¢ 2)

1.5 (mg/m3) R

4 (mg/m?3) I

ROV A7 T —F

D

1 (73 = ABER O
X< #&) (Cas No.Fi# ST
20N) TN TOH D

% 2  Aluminium-, Aluminium
oxide- and Aluminium
hydroxide- containing dusts (22
WThHOHLo

REIEEDHRNE
TV = NG
B - R KDWY

e

3 [kt]

AR Goié) 1,849 [k t]



E5 /L GHS /3 OARH#L (2006 LR,/ BMRAE FrEif )

EHC 194 (1997).

mE () | Ko 1 (i)

PATTY (4th, 1994) XU ATSDR (1999) (2
TEY ., HAERNERS &l S, KXo
TZE DR H D0, Wb HERRRIIEO N TR O, ERRMRE

b b O 2R CIMHRHEE 23
[ C B e B TREMT A b EHEDOIR T3

b
L oloY !
a4 2 Ll 2137 —4

1&L7% F£iz,

RETHDHEEZ, FARMERIZOWTIISTETEX 200 LW Lz,

¥ AR, NITE @ WEB %+ FLVESGEL TV D, T LD & FFEE

m%“iﬁ(ﬁ@%%)gowfi FZOWTOAHXy 1 EfEr & T

. TR RICONWTIIRETE Wl L) &b D, —FH., E

T SDS DFRFERERINGS - SF T (KEIX<E) 1T TR 2 (MR
L DA D D,
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MBI LT, EBLFHELZ 2D — RO [TAI =0 LK oV
~% EnE, EMERLIIRKERBOREL LT IRBEEIZEMOBE
Kif~DRBIZLY ., WREENDZ Enb5, MRACHELEZ .
REEELZA UL ENHDH ] & ENTWD, (ENLEKL A SRR O
WEB %1 Mz k%)



A ~FHTILFuTAIVBEEF YT A

LEMEDRH [CAS No.] % TLV-TWA B R iEE GHS 48 (BEICxtd 5HFEMH) TOMhOEERFRE
. i ~FYTLFa T VI UBEZTF | TLVTWA GX) S - s | K3 (GUE . OECD : B4R
g 4] M B L (AT ol LS = © mgfmo® [Ad] #%/:ET' ’JHJ?EZ% 257 | K3 (KUARRME) OECD e 2B PE
FThU U A] ACGIH / 2007 / T3 P (HENE< 88) {598 (HPV)
B4, Trisodiumhexafluoroaluminate (LA EEF v SDS)
[TLV Basis]
e AlFsNas Pneumoconiosis;LRT irr,
CAS No. 13775-53-6 neurotoxicity
ey | BRI HRRE (EHRTR)
PR = fLiE:) L
- TS T _ A
pH 6 X I7a=vus (&R &k
A 1,013C OREME LAY (insoluble
W TRl compounds) | & LT
RRJE 9 2.53hPa (1,009°C) [Fluorides, as F| X
(LL =51 SDS) 2.5mg/m3 [A4; BEI] (1979)
i HiE - BAE REERZEOHRHE &%
RO (R (8 7k SDS) Tk AP EOhR (kEML ED s E S8 12
= . R g L KEELEDHDETH 1R
7 TS R, =T o FBUZ DAY
T AOQHAA, FTLFIEH, FOHAFER (BF TIEFEEXEE
T B #tt) - H2HEREREDE BAHE15HE215)
50BN OEDILEY

¥ % IUPAC MAIEICH S X [AFH T 47 VI Vg
=7 MV UL] ELT,

£7 /L GHS 38 OBHL (2008 &/ EA HEE)

AWE (BB (X237 — %72 L, Cryolite CR&ZRHEW) 2B WT. b MITHNE X OWAE
R (PATTY (5th, 2001)) ., fEEEICH 2R L OMEH-ORER (HSDB (2005)), WAIZLD
B MER X OMHOARIZER T 521 (HSFS (2000)). KE#EM:, & R#ZEIC L MikEL S| &L
T AMREMES W (Sittig (5th, 2008)) DRI E, K43 (RGBEANEM) & L7,

FrEimnlses st (HREER) | X5 3 (GUBERIM)
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VA2 A =1 y N
EEMEDEFF [CAS No.] F
4 (sl | ZeTari=on 7y

7= 4]
B Aluminiumtrifluoride
e=v AlF3
CAS No. 7784-18-1
WEALER | TRIR KT
PR & At

By F—FpL
pH T—H7IaL
[Eig 1,090°C
WA 1,272°C
ST 1mmHg
(1,238°C)
(UL FEF v SDS)

&

TLV-TWA Sr R E
TLV-TWA (%)
1 mg/m3® [A4]
ACGIH /2007 / ERfE

[TLV Basis]
Pneumoconiosis;LRT irr,
neurotoxicity

HERE GElYR
2L

¥ I7AI=vs (@R) KUORE
M{bA¥ (insoluble compounds) |
LLT
[Fluorides, as FJ 1% 2.5mg/m3
[A4; BEI] (1979)

HiE-WAE

YT Iy I A REOEAR, TAI=y aBE g | LR 12012 R
EEDBREA], AHLOSOfEE (€51 SDS) 4,000 - <5,000[t]
gk e | O MR @A, Mg OMIE, BERT 7
IR, TAIFALVUT, FEL L RER (fk

SF T L)

-68-

GHS 28 (BREICXT 2HEM) ZOMOBEERETRE
SEREME D) X453 [EdL [ 53 J8
TN X4 2 Class or Division / 8
Fr RS - 25 EE O | K1 (8) OECD : &4AFERAL
HIE< #) F'E (HPV)

(LL =51 SDS)
RENEEDHRNE e
KEBEMLILE
HEWE KkEEEZEDIATFELSR)
S B ROZEDILEW
TIEFEEKE

FoMREAEWHE (BHH 1%

21%)

b

SoFROBEDILED
ke  MEZX

¥ OWEET b 2AVWADT (ZibT Ay =

Tl LT



£7 /L GHS OB (2010 &/ EA S BE)

AEREEE (BER)

A FlERE

R R O N A

P (R 2R

X533

X7 2

X451 (B)

~ 7 2 LD50 fii 103 mg/kg (HSDB (2009)) 1ZH-S5X X4y 3 & L=,

7 v M HWEIREIE IR AT 88 L 2RI W T ORI S IRATFE C RO, miREH TR R T 2 IBatER
FOMBHMEEZFIE R Lz L ofER (HSDB (2009)) BG6iTH Y, BB O—HEIEICBE T 2R A 20O TR 2
L L7z,

T =T LEHTT o OIE < BB A ST 7257 O FIRAC AU, A EIRE T TR L TWEREER 107 A
KBS 10 FRMOIE < BRIZ 7 v FHRFIEICR D | 156 FZITITHFEO ATEIE I IR S AL 72 BT~ OB LIEN RO &
7z (ACGIH (2001)) Z & F7z, 7 vt OMEEIL < BT XL 0 F@3 23 %) 2.65 mg/m3 OPRE TIEE bR 72 <, ) 3.38
mg/m3 DRETHEEMR LS (ACGIH (2001) L#EINTND, SHIT, YEWEICH L ThR—RBEDOH 7 v
SHEN RO, FHECH OB EEDHM, 7 AW OE~ORIR D e & BREO AKX, BETRHOIIEDOLEIT
BEEI D & 72  FTEEHEHEZ O OEEHEE DA RALNRD Hivd LR & Tv% (HSDB (2009)), L EDMRIZHESE | K
o1 () &Ll B, 7oA AMOBRART VI =0 MMEFEIZEED 2 HEHFE AR E DD T RN H D, KID T
FILERRICREETH Y | RN T v FEFM TH S (HSDB (2009)) L oftidkd d 5,
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T KFEER (2—APFPTbFY) TALI=UAF YT L
TLV-TWA BB GHS 4348 (REEI-d 2 HEM)

EEMEDAFR [CAS No.]1 %

g [A4]

H4

e
CAS No.
WEAL R

PEE

KFELEA (22 FFTx
r%y) 7AI=U L)Y
AN

Sodiumdihydridobis(2-meth

oxyethanolato)aluminate(1-)

CsH16AINaO4

22722-98-1

R ER

&) i)

Hy T L

pH T—HRL

Al < 0C

s T—HL

ARE 41E— 11mmHg
(25°C)
(LA EE5 v SDS)

g

FEALFRAEFEDBRITTH, F7 85TV
7 DELSE, B YT X — D =&
ik, 7'V = v — LR EKOME (£7 1 SDS)

HHEGRGR A (B3 B #)

TLV-TWA (%)
1 mg/m3® [A4] 2IHH
ACGIH /2007 / TE=E
(Pl EE5 v SDS)
[TLV Basis]
Pneumoconiosis;LRT irr,

neurotoxicity

HERE (EETR)
7L

¥ I7aI=va (&R)
KON LS
(insoluble compounds) |
LLT

HiE-BAE REEFEDRHF
T2 L

£57 )V GHS 0E ORI (2009 £/ JEAFBE)
RIS KT B OW T, Atk (A FR) 1 T8R4 . 20BN TGHS O EXRICBITAEATHS) THY . MhoEE L T TX A
T, FOMMT [F—272 L] Thb,
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SFETE W
i
PARbSE AN

ZOOHEHERE

CLP %% (GHS) 1%, AT DiEY

Skin Corr. 1BH314: Causes
severe skin burns and eye
damage.

Eye Damage 1H318: Causes
serious eye damage.

STOT Single Exp. 3H335: May
cause respiratory irritation.

Affected organs: Respiratory
Tract

Route of exposure: Inhalation

% STOT Single Exp. : FFEE N
5% uEt GHENE < )

e

% TUPAC mfikicES& TkFE e A (2—RX F%
YT RXY) TAI=ULFPITUL] ELE



(26) =F L v

EEMED R [CAS No.] & TLV-TWA/Br BB E GHS 7% (BEEICxT 2HFEM) TOMOESHERSE
4 sl | =Fry [=7 0] TLV-TWA FrEfmmlsy - 28 EE B | K93 (MEMERD) - [EEfERY 555 Class or
poed Ethylene [Ethene] 200ppm [A4] FE< #8) Division / 2.1

- ACGIH /2001 / EAUH (Ll k=7 v SDS) + IARC EDBAMERFMZ > 7

ferst CaH 3 (Vol. 60 ; 1994)
CAS No. 74-85-1 [TLV Basis) - OECD : &/EpER{b - WE
WAL Ry | B BT A Asphyxia (HPV)
M @ L) - DFG : %0 AMERS (1993)

R RIS HERE (EHYR 3B

pH FT—HR L 7oL

Al —169.2°C

B A —104°C

HKRAKJE  8,100kPa (15°C)

(LA EE5 v SDS)
A& HiE - WAE REEZOHRNE wE

RV F Ly (REE, SEE, BESREEE . BxF v EE | (/2012 F%E . fERRM - FRMED H R X% MES o

E= BRRE =L, 2FANE S ATy TERTATE R, & 4,000,000 - <5,000,000[t] REICHD
R )= ik FL, mFLora LI AR EORE, £ WoTxF L

KTREOKICHHAVWSENS (£5 /L SDS)

RYVZFLr - TN ATE R -BbxFL - EHe=1- - 5L
N U EORE (bF L3 H WAL

RYVZFLr -7 MNTATE R -BbxFL - EHe=1- 5L
R o EoEE (SRI: CHEMICAL ECONOMICS HANDBOOK)

v ok LT,

E5 )L GHS OB (2013 £ (BoHHE) EABHE)

FeE R A R ds w2 0k (HL | 5% 553 GREME) ACGIH (7th, 2001) X% U PATTY (6th, 2012) (ZAMEITE hTHRIREE L L CRA SN TR, 1E<#&
#) 7 i HERITEC N[ LI ORI BITR D bRV E DRBRH D Z b, K5y 3 (EMER) & L7z,
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@7) WREOL 5t X KRIIBEEHARYE)
7 Sv{En Y va

LEMEDAFF [CAS No.] F
o (B4l | S vEs ) UL

s Potassium JTodide
o= IK
CAS No. 7681-11-0

WEAL R | IR
PEE
=
R
pH
[Zi
B A

RRE

BEEMAT</LY g,

SLHRORE SR, A
R, FITHER
U N =)
T—H7L
7~9
680°C
1,330°C
ImmHg
(745°C)

(UL =5V SDS)

g

Bt ZEH (=51 SDS)
GEIE, BHEARER, SR, Axvx v Nl
EA, BRI (b5 T3 A Wit

TR DAL, S BT
BB LOXBOEE, REHESCHEVRKD 3 — R, fil

TLV-TWA/Br BB E GHS 7% (BEEICxT 2HFEM) ZTOMOEERERSE
TLV-TWA (%) ik 2 EE /2R - IR | X4 2B - OECD : &4 fb
0.01ppm TV (0.1mg/m3) S FWE (HPV)
ACGIH /2007 / FE=H | ApEaENE X532 - DFG:
BEENES - 28 EE | Kol (BRIR KE 28 MAK-Wert (2014)
[TLV Basis] (AEIEL #]) =) nicht festgelegt [3%
Hypothyroidism; (LI E=E7 v SDS) ELTWRn]
URT irr IR (2013)
[H]
HRRE (EFHER)
L
X ORFBLE KIS E LT
HE-@AE REEEOHHE g
TRk 2 0 R - i A B SERET ¥ BREREORTICHEN T 51k
AR (W) e L

F~1 05K [ ]
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£7 /L GHS OB (2010 &/ EA S BE)

MRizxt3 5 EER s 9B UHXOMPUZ I VLT Y T LD SRIEIRE A Lzl T A, e fillE (only slight reaction) %59 7-0DH T, il
X 77 2
PG, HR BOTRE DOFEAITRKN 100 125 L 17 Tho7- L OfEFE (HSDB (2006)) 1M X4 2B & L=,

AR CITEIRT O VY F B LRI U7 IZROBEGICLEY , (FOEFRETH 2 WITHAEZEORARD 5N TN D
(CICAD 72 (2009). HSDB (2006)), —Ji. t FOFRLE L THUIRIREZIELE L7251 RIC W T REB SRR

A HE TR X455 2 W23 ) U AEEBRL W LT AHEOWE (ATSDR (2004), Birth Defects (3rd, 2000)) 3%V, iz, 4
IROFRIFHEEERT (ATSDR (2004)) b#E SN TS, L EOWMETEME LU M THRIET O BN R OFAE
BB A RIET Z LA/ LTERY, b M T 2 AMEER DN TR 2 & L,

I BIREO—E L L COYME 2 G0 3ROR 5 2 5% QW2 BB, B, JA, Rer, e O ICHEEME R EIRZ D%
JEDS B O IO FF (ATSDR (2004)) 230 F7o, #AFR L TWEFE D 3 U RIS 2 )E L2 #iE (ATSDR
(2004)) bdHYV, K31 M) & L7, Flo. UEPWEZE0EMN L RE SN2 BE ITHIRBIE MG T4 JRE
OIE T & TSH RED EH 2L 5 FIRIREEGEIK T2 R 54 (ATSDR (2004)). —J7, FUIRIMERETTHE 2 R 3 5o 441

FERER R E | XA 1 (FARR, (CICAD 72 (2009), JECFA24 (1989)) ©®H2Z b, K41 (HRIR) & L7z, 612, ERARRIENE LT,

(b1 1) B, 25w | H2WIEEMOBEIC LY a vFEhHEZE Z T RieErER S (ERAEELSE (20100, HSDB (2006)), 3 vHkH
BOPTRICIIERE & FURIRICEE T 2B EAM, IR, D3 L O gRIcx3 20k, e, B TRIRE, 8L, 25
mENFEH S (EHRMEREMLE (2010), HSDB (2006)), %7-, #EAHEER L EBE CIImEiEIcES< LR sh
TWDLRAOHENHLE (CICAD 72 (2009)), T 5 OFIERIZ OV TR DR ERREE 272Xy 1 (25
) L U7z, BALEY, SIS 1 (BRI, KE. 295 &b,
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A4 IvfkR (1)
E2mBE DL [CAS No. )] &

g [B4] | 3ok (1)
fwa Silver(I) iodide
(w2 Agl
CAS No. 7783-96-2
WEAL SRR | IR RSEZS
P &, F—27L
By F—H7pL
pH T—H7aL
[ 552°C
Wh s 1,506°C
ZKXE 1 mmHg
(820°C /NITE #&
ARER)
(LALEEF v SDS)
A&

EH - GEAAIEE (L5 T3 A #ith)
NTRERN, BES (REF5ERT)

TLV-TWA Sr R E

TLV-TWA (3% 1)

0.01ppm TV (0.1mg/m3)
ACGIH /2007 / EER/E

[TLV Basis]
Hypothyroidism;
URT irr

HREE (X2)
0.0lmg/m?
PERTF2Y 11991

X1 IRFEROIKEE L
<

2 S EOHLEY (Ag
LLT)

g -BAE
T—H7aL

GHS 48 (RERICHT H5HEM)

FETERWD
I H 4ES

FERIZ AL

(LI EEF v SDS)
LITESEEH
R-phrases 36/37/38
S-phrases 22-24/25
(Chemical Book)
REEFORHE

ARBERMILE
BERKGIDE (PERIEH 9 REH D 45)

Z Ot DHELHERE

CLP 7% (GHS) I,

Health hazards O£HH 2D
T lconclusive but not sufficient for
classification| X% [data lacking]
LEhTWS, (%)

¢ Environmental hazards (Z-2\\ T
1%, Hazardous to the aquatic
environment (acute/short-term)ix
Aquatic Acute 1H400: Very toxic to
aquatic life., F7z, Hazardous to
the aquatic environment
(long-term){Z, Aquatic Chronic
1H410: Very toxic to aquatic life
with long lasting effects. & 41T
W5,

(R50/53, S61)

L)

YR VEIERHE

-74-

BS B (BEE 255 1HE245)



£V GHS 57O (2006 £/ BIRE TEK )
BEREIC R 2 A EMEIC OV T, AEREE (A 7 R) 1 T8R4 ©. ZORILE TGHS OERICHIT 2K TH S| THY . thomEA T [HETX AR
T, ZORPIIREERE [T—4721L] THD,

B2 RE RV R

FED ANE

A Bl

FrE Rl et (HER] 2 5R)

FrE Rl m . (SC1E 2 68)

PERTE B (2005) CTIEa UvRBIOZFOLEW & U TREERIEER DD E LTI, APWEOT — 1372 <,
F— B RKEDT DS TEX W,

HSDB (2003) ®F—# Tid. in vitro ZRFEMRER (Ames RBR) ICBWT—E TR SN, MaEE 2 R4
T CH o0 IS LIEZRE COMIGTH D12, Bt & MBS, T, in vivo iRERT — 2 B2 729,
SETERWE L,

AWE DT — 21372 <, IRIS (1989) 134 L L TRAMEL D DICHBE L TWA A, I w#EE LOa v kD3N AL
E RSN, T—FZ REDTDSETE 0,

PATTY (5th, 2001) TIZEMLAWIITEFEBIEN RV EDFER R H DM, I MO AEEEMEDOF EIZOWNTIET — )
. KMEOT =X HROMBRNTD, BHETE 20,

HSDB (2003) 23 VALEROBEEA~D KBEZBEOESHINH Y . RHPERIZA SN o2 H BN, T—FZREDT-
BYETE 20,

FALEH O EMZETFIC L Y TICEEICRILEIEL L Z 4 L otk H 528 (PATTY, 5th, 2001; ACGIH-TLYV, 2005; HSDB,
2003), b FDEFEA~DOEKRRHEELFETLHLDOTIIRWEE X, £, KMWEDOT — 213, T—EREDT=H5y
HTERWnWe L,
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v 3 ufbks

LEME DA [CAS No.] & TLV-TWA /B iR E GHS 4338 (BEEIZx¥ 2FEM) ZOMOEEHIERE
g 4] | 2 ofboksk TLV-TWA (3%) FEERERNE - lE K> 1A—1C - EEfERYSFE Class
WA Hydrogen iodide 0.01ppm TV (0.1mg/m?) IRICHTHEERBG IR | Kol or Division / 8, 2.3
P HI ACGIH /2007 / IEfE | filigrt
FEEREM Ay - SFEE | Kol (B FEREGER)
CAS No. 10034-85-2 [TLV Basis] (BAIENIE < 8)
WEL R | Bk AL A Hypothyroidism; eSS - 25 EME | K1 (WA FEERR)
o=t = e fa, URT irr (KX #)
By iR (Pl EE5 v SDS)
pH F—HL HBRRE (EMER)
[Zi —51C 2L
Wh AL —35.1C
DL 756kPa ¥ OIRFRORIHE LT
(P EEF /L SDS)
FAi& i - @AE REZZEDORFE e
EIE, EETRE AR (EFASDS) | {L#E /2012 4 BNRUEMERER
SYRTHEREE, BEIERRE (k%13 B ih) <1,000[t] - EHE B (BERIRE2D8 7TH)

BB (Bns 24 1HE1025)
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E5 /L GHS /3 OARH#L (2006 LR,/ BMRAE FrEif )

IRIZ%9 25 HE
G IR

R AR B Mk
(CHEES =y

s

X731

X1 (WA

WPk %)

X731 (WA

WPk %)

Priority 1 1238\ T, & FOIRIZH U TEEZRBHMEZ RT & Ok’ H 5 (PATTY (5th, 2001)) Z &, Priority 2 @
CEC TIRICH L TR RMEEZ T Loitildd s (ICSC (J) (1999) , SITTIG (4th, 2002)) Z b4 1 & LT,

Priority 1 3 & U8 Priority 2 (23T, AMEOWAIZ LD liKHE, MEEEKME, 75PKIES, FRGRICEREL 525
Lok’ dH 5 (PATTY (5th, 2001) ,ICSC (J) (1999) , HSDB (2003) , SITTIG (4th, 2002)) Z &2 HX45r 1 (K
N RERERR) & LT,

Priority 1 # £ O Priority 2 128\ C, AMEOEMEZIIKERBIC LV RE Xk & =T Loiidkn®H 5 (PATTY
(5th,2001) , HSFS (2001)) Z&mnb. K431 (B FERER) & Lic,
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(28) WRER AN T T A
7 WREEH N T A

EZHMEDAT [CAS No.] F

g 4]
poed

o=

CAS No.

WEAL R
P

AR -

REE L A

Calcium sulfate

Ca04S[CaS04])

7778-18-9

ZZIN TR Y =T i
5N

0, =FED)

R F=anL

pH T2 L

Al 1,450°C

W T—HIRL

RRE T—H7L

(CL EEB a4
Mg — R)

g

R— R« 7T 242 —EE, TIEEREE, 2

K (YRR REEAD (LT3 B i)

TLV-TWA /B BB
TLV-TWA (%)
10mg/m3 @

ACGIH /2009 / ExHE

[TLV Basis]
Nasal symptoms

HREE (EfTe
L

X WAL T LAE L
T (W imPEmESy)

GHS 28 (BREICH I HHFEN)
F—27 L (EF /L SDS #AERK)
UTSEFER (ERbEDERSEI—F&KY)

B ORI
T—H7L

R A DfERRE:
JEHCT B LR TN BRI RIRBEIC T H 2 L
N5,

AHRBEORE:
PRS2 2T &n3H D, BROBIT S
LHIBEOMELIEREITZE0nH D,

BHE R IIRERBEORE:

FEda T Y ABRFEET D & KR IT R OB ERK
PP BRBICLVMNE SN Z RS D,
GHS 7338 (5% - ®7)
T—H7L
HiE - BAE

PRk 2 0 FRGE - i AR FREAERRE R [FeHEUR]

BAE~1TFHRM [ F]
(FREE I Vo T NBE AN IR 5 1-193)
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REEFEORHF

ZDHOFENLEHE
OECD : &ApERIb T
" (HPV)

CLP 73#5 (GHS) %,

Health hazards ®4&IHH
122\ T [lconclusive but
not sufficient for
classification| X (% [data
lacking] & & T3,

DFG :

MAK-Wert (2006)

1,5 mg/m3 A

4 mg/m3 E

BT TIEX 5y (2008)

C

e



SIDS (g~ e 7 7 AV (REBEAL TSIV —)1 XY
b b DORERE

ERNY 2T DA~OEY IABDEIC, Z ORREEREE 7T 2V — O I I
WifEA A EXNET 2N TF A NSREET D, B UL v TR T L IV
UL, BNOBMRE T — M ADH, BEICEOAEERVNT, E%&

TR 2 Bl 2 TP S e, FREEHE M o 18 kAR
Tﬁ%ti%*%%f%@\t%m@¢fﬂﬁﬁuyw@mm07%ﬁ/f
D, MEEHEITRETRE S AT A X0 /NMEP BRI S D, £ TOMIEIT
MBS OFANRHE D T2 O ORRERIED N TV AR—2 —Th D, ML E
72 FREICHE FTRE R iR = A T L~ D EFALICHE b S, Filse I BRI
LS, EEITHTINA =R 5 %@ U CTBIRIC LB ShD,

B ) U b~ 7 3w AOAMRALD50 [3>2000 mg/kg bw(OECD
TG 423/425)Ch 5, HFEOERMIMEIIBIZ Shn o7z, Bl
T A ERREES U T BITOW T EHEE 4 OFRBR LRI RTRE Tid /e - 7228,
IS DOWEOHE SN-LD50s 13, FEED U U A TR T A THE S
N7=LD50 & FIEX2 Do T, B TORIETE 22O L R AEFNET
— Z IR, BRESEIC B3 2 (E4E C = 2 B BN IR e . JRE
TEMERBR T A2\, BT 3 U —RL G ORI V3 0 L ZIKF) D
OECD TG 404 &£406 FAZHUCHI L THEM S AL7Z3BR Tk, RIGHRBE
V8 E T T A EVE R IR, BRER I LY AR O EEIE. Tk
BT D E FOKGE L RIS A E T 255, AU O I B
BRLTWAAREERS 5, Lo T, Wil LT 7 NMEKY ORI AR
AT 2 —IZHEA S hER N,

AR GRS L OVEREERER 7 U — =2 O A TR
(OECD TG 422)C, 7 v ~Z0, 50, 750, 1500 mg/kg bw/H OFfilERAT U &
L% 28 HREREIR QG Lin, REROKE & TR 24 B
W EICHS%, NOAEL (31500 mg/kg bw/H THh - 7=,

AR GRS L OVEREERER 7 U — =2 Z O A TR
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(OECD TG 422)C, 7 v ~Z0, 100, 300, 1000 mg/kg bw/H DI T 2
—JERIEEW TH DTRIE T LS 7 b TR A R R L BT > b
X, 300 mg/kg bw/H CTEERILFZME(LZ /R LIZ(&FEA, 7472, M

REAERFL 7 LT F = LLORED), T v NI, RBROKESHET
@ﬁ@@®%§%réﬁﬁoto£W%ﬁN@ﬁm:ﬂmmgmbWHf%
ST, BEINTBERICFOEEBIIRB I V> T 523 L TORR B, Hit
Rl U o LI L CUIR DN -T2 T WEBEOFRRII I T A A A
WSRO ONGD MEEAI VU LERREES Y U A~ T XU KK D KAE
B GRBRIIFI A ATRE T 22,

WilEH U v A EEEE S VT A, Ames RBR(OECD TG 471)F X Win
vitro Yetaffk BEFHER(OECD TG473)IZ B\ CRANFHEAL OB/ IR hb
SR TH o7, BEED ) U b~ 7 %227 MOV Cin vitro & tER
BRIIRIA FTRE CldZedv o 7o, BRI NI D L2 v A ZKFi. in vivo
/IMERBR(OECD TG474H)I2 8 T5000 mg/kg bw OIRE £ Ttk TH - 72,
RS 7 Y —D A =T, BRIFME, 3@ EE5ETHD LB R
BV, FERAMEIZ DWW TR D T — # I 3FHFTRE TIE 22\,

AR 5 R L OVER/RAEFBMER 7 Y — =0 T OMA TR
(OECD TG 422)Tix, 7 > hiZ0, 50, 750, 1500 mg/kg bw/H DOHilg 7 )
U LB OB Ui, R & BAFIEICEIT S NOAEL 1%, Rsh
T foci A B CALERIC B 9 5 A BN 20\ 2 L IZHES\\ T 1500 mglkg
bw/H Th -7, BiEEH L T h K O RAER G 3MRERE & O/
%E%ﬁx7U—:/&wﬁéﬁﬁﬁwmmTGmmfi\%ﬁﬁﬂ&%

£ V1000 mg/kg bw/H F THUEEINT=T v M, Al EFEAEIT O T
(2B U7 B R R S 7o T, R ATEEZR T — Z 12 HS\\ T, KRR
BT AY =D A N—=L, A EZIIREFEWE TH D L THEINRD,



A4 WEAIL DA (1/2 KFa)

EEYME DL [CAS No. ] # TLV-TWA Er BB E GHS 23E (BEICxT 2HEM) ZODBEEHERE
g [B4) | wmsbrv o s (12 AKFd) | TLV-TWA (3%) T—Xx7:L (&5 /L SDS K1EAK) + OECD : B4R FY
UBEf 8. A%=4 U3AE] | 10mg/m? @ LTEENS (ERLENERSEH— F L) B (HPV)
ACGIH / 2009 / iF#fE ; - DFG : MAK-Wert (2006)

L Calcium sulfate %ﬁ?ﬁiﬁ 1,5 mg/m? A
frat C2205Ss.Hz0 [TLV Basis] T=AL 4 mg/m? E

[CaS04.1/2H:20] Nasal symptoms WAD Rt

IHMROYA TR 23 BRI
CAS No. 10034-761 L < i *ﬁﬁf@fﬁ jiﬁ?ﬁjf%) BN A oY= BT
. \ HERE (ERER FIRRIEIZET S = 21 5.

WE LN | Bk TR LR AEN Ny EHRBOY
PR & A BRI A B X232 L b B,

%l] Al 7 — ﬁ iﬁ l/ N Z 1/ .

pH  F—#7L e Fa L

Fi 163°C < (rlﬁ*ﬁj\%k LT, 7 B

LU . POy GHS 7# (p# - £71)

N . ARRA NG, fEaTE )

7oL 2 ) < 1 %Dk 7oL

BRE F—s7L 2 L 700k

(DL EEBRL PR L A % CASNo. 26499-65-0 (BEAEH) Db O
— )
% CASNo. 26499-65-0 (i
HE) OHLO
A& S - BQAE REIEZFDOHRHE ]

T2l T2l - Wi v (Cas No.7778-18-9) D 1/2 KFn#

LRIEDE RN RIERE SR L
KM i 3 EAF L 2 B A4 FE (EINECS)IC 7 — # 72 L
KEHEWERSE (TSCA) BT ELA I T — 272 L
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T BRI T A (2 KF)

EEMEDAFR [CAS No.]1 %

4 [M&] | e A>T A (2KF08)
(&, kg, faE]

Y4 Calcium sulfate, dihydrate
#s===v Ca04S.2H20[CaS04.2H:0]
CAS No. 10101-41-4

WMEAL R | B REARERR

PEE @, T—HIRL

B TRl

pH T—427L

i 100~150°C
W T—H7L
ARE Tkl

(P EEBA B 2 4 7

TLV-TWA B BB
TLV-TWA (%)
10mg/m3 @

ACGIH /2009 / Ex/H

[TLV Basis]
Nasal symptoms

HREE (EfTe
L

X WAL T LAE L
T (W PEmESy)

GHS ¥ (BEIZxT H2HEM)
F—27 L (EF /L SDS #EHK)
LITEEIER (R LEPEREEI—FKY)

B ORI
T—H7L

& A D iR
PERCT D & ERlEh 7 N Bl I R R I D
ZEWRH D,

EHRBOX
BN 25l X 32 e 83 D,

BHE R IIRERBEORE:
KB E IR 2 MBORZEIZL Y | RN
BEENb5ZEnbs,

GHS 7338 (5% - ®7)

ZOMOEEHIERE

OECD : mAERAL Y
B (HPV)

DFG : MAK-Wert (2006)

1,5 mg/m?3 A

4 mg/m3 E

£

iz /v 7 A (Cas No.7778-18-9) ™ 27K

EHFEDE RAREREF SR L
R i 26 T BEAF LA B 4 8 (BEINECS) 12 7

T2 L
— k)
& HiE - BAE REEZOHRNE
AR R—=R S TRE 5 [Gypsum DA EE]

Bh, EIEA N GERA T A, | KHEFRART /2012 4F i
fEFEREE), iy (GE kR 5,500[F MV I EES)
), 3K (R FREER]) (NITE
) http://minerals.usgs.gov/minerals/pubs/c —&7n L

ommodity/gypsum/myb1-2012-gypsu.pdf

KEAFWERE (TSCA) : B2

SAICF— S 7L
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= FREAIALT U A (2KF8)

EZHMEDAT [CAS No.] F

g [A4]

e

CAS No.
WAL SR

PEE

&
T4l

WA (2K
W) 78 )]

Calcium sulfate
hemihydrate
[Gypsum(mineral)]

Ca04S.2H20

[CaS04.2H20]

13397-24-5

AR fEEEMm R E 72
IR

&) =k}

B\ Tl

pH T—H7aL

LR 100~150°C

has T—HIaL

KEE T—H7L

(CLEEB b E L4

Pl — R)

TLV-TWA /B BB
TLV-TWA (%)
10mg/m3 @

ACGIH /2009 / ExHE

[TLV Basis]
Nasal symptoms

HREE (EfTe
L

X WAL T LAE L
T (W imPEmESy)

& - WAE

[Gypsum DA EE]

KB A AT /2012 4F
5,500[F PV I(EEE)

http://minerals.usgs.gov/minerals/pubs/commod

ity/gypsum/myb1-2012-gypsu.pdf

GHS 28 (BREICH I HHFEN)
F—27 L (EF /L SDS #AERK)

LTS5 RE (BRLEMEREMI—FLY)

IR DR
TF—HaL

A D faRRiE:
FHTIRDL G

HHRBOE

ZOMOEEHIERE

OECD : mAERAL Y
B (HPV)

DFG : MAK-Wert (2006)

1,5 mg/m?3 A

4 mg/m3 E

PERCT D LRI D B AN
REIZETDZLNH D,

BEMHIRI 2 5| S 22 L3 H D,

B EILIRERBEORE:

fEEarE S U ANFET D56, RKIE EITEH O
BERIF~DZZIZLY, BTSN LD 5,

GHS 77# (i - 1)
T2 L

REEFEDRHF

-82-

e

i 1> v & (Cas No.7778-18-9) @ 2 /Ky
{ERED ERATEHE B2 L

RN PR3 A BEARA L 2 B 4 @ (EINECS)IC 7 — # 72 L
KEAEWEHHIE (TSCA) : BEFE L EWE 4 HIoT —
Zia L



(29) 7 v mFERR

EMEDO L [CAS No.] &
4 (914 | 7 vl (€7 27 7 opig)

ik, Chloroacetic acid
[ Monochloroacetic acid]
=52 C2H3Cl102
CAS No. 79-11-8
WL ery | TR IR S
g B I X 5 el LR
pH <1
[Zi 61~63C
Wh AL 189°C
ALE 0.066mmHg (25°C)
(L EE=7 v SDS)
A&

FREH], DILRFLAF L L —R, E
HE, BIE X L— A, ArEAlL RS
A, N—= Rk MR, BEKIREDOARMK
B (51 SDS)

AT - EHEFRE (b5 L3 B )

« HVRFUAFIAE LT — AFE, K .
EIFE (SRI: CHEMICAL
ECONOMICS HANDBOOK)

HIVRF VA F e —2FE, 2,
4—vvrua7x /)X UEREE, T4
U a2 — Vg e Nl S s A ROE (N T
TEM# Y R 7 FHME)

TLV-TWA/Er BB GHS 23E (BEEICxT 2HEM) ZODBEEHERE
TLV-TWA AdEErERO) X453 - [EESEREY R
0.5ppm TV (2.0mg/m?) | ArEFME (R X552 Class or Division /
[Skin; A4] AMEEMERA B TA | Ky2 6.1
ACGIH/ 2005/ ERfE | KOS 2 |) - OECD: &/EpERA
FEJE R - s X4 1A FE (HPV)
[TLV Basis] Ricx+2E\EERE | Kol - DFG : MAK-Wert
URT irr 55« R (1998)
R ErEnlges et (A | X1 (#RR DIE R B nicht festgelegt [7%
HBRRE (EfFER) L< #&) i) ELTWRN]
L I X5y 3 (KB
FrEER gttt (K8 | K2 COlE FFlR)
X< #&)
(LL =51 SDS)
Wit - WAR RUEFO MRS i
LRI 12012 4P ZERESRRER 1@59&%%%% B ORI ) G L5 119
p \ - EIEEE FE g A fes ) (@ =11
16,4021t] WEDEICS | TR 2 MR Gl L& T 1054)
BE—;EJE‘@[K%] PRT Rff
YR [T — X 7 - E1EfREEeEwE (A% S 1-98)
L] Va=a=d1317
REUBLBGIEE
© HERKIGYEWE (PEBREFR IWREFR D 51)
BB RGIEE
HEREDE (YHEDE)
EMR UV BIMEHE

- - B GEERIRFE2086)
MR EE / MEE
HEYE - w22k Bk A k)

-83-



E5 /L GHS OB (2012 £ (BoHE) /EAEE)

ArEREEE (REA)

SrEEE (BRED)

Sk (A
M, I A B)

P& TG gk il

s

IRICx9 2 EEE 72
RV AR

X533

X772

]

X3 1A

N
&
-

X1 (#
8RO

Par
N

figt) . X537 3

Z > h® LD50 A% 9 £ [55 mg/kg (BRBEA U A 7 3HMliEH 8 % (2004)). 90 mg/kg (EU-RAR 52 (2005)). 100~300 mg/kg.
277.5 mg/kg (LL_E SIDS (Access on Apr. 2012)). 102 mg/kg, 76.2 mg/kg. 200 mg/kg, 580 mg/kg (VL ECETOC JACC38
(1999)] Y, SHENKSIy 3, TIFRRY 4 ICHETHZ D, HUKOEZ VRS 3 & LT,
7 v N CiX 2@ LD50 fE [305 mg/kg (EU-RAR 52 (2005)). 145 mg/kg (ACGIH (2006))] 23&% Y. 1423 K5 2, 1
PERX Sy BIZHEE T 5 Z &b JEBRMEDE WK 2 L 725, U X OBE1T 3440 LD50#[250 mg/kg (EU-RAR 52(2005) ) |
178 mg/kg (ECETOC JACC 38 (1999) ,). 230 mg/kg (PIM 352 (2000))] 23&% 0, 1HERKSY 2, 228Ky 3127%% 1
L0, BUBOL WXy 3 Lnb, UEEY, Ty NEUSRTHEBREOEG T v hORSZERAL, K42 & L,
Z v b 4 BIE < #Bi12 & 5 LC50 fEi% 0.18 mg/L. (SIDS (Access on Apr. 2012)) I[ZHES&EXS 2 & Lz, 2B, ZOfEIX
fAFZASEIRE (0.33 mg/L) K VKW, "aerosol"®IEE L L =T D (ACGIH (2006)) OTH A b DRBrRE 72 L
72
TH X DOREIT 50%IEIR & LT 150~250 mg % 24 R OPAZEMEA L, BREMNA DN & OWE ((LFWE O Y A 7 3F
fliE 102 (2008)). F7-. "H X ACORIEIZ 500 mg & 24 FFRIOBHZER A L7-fE5. 2 ICAET L, B OB L OV
JER A BI, B & — RIS EE Y 7.66 (e RME 812k L) TH-o7= (ECETOC JACC 38 (1999)) & D#LIZHESEKy 1
EL, EBHIUYFOREIC T5%HKE 0.5 mL % 30 A O AIC L 0 IR E U7z (SIDS (Access on Apr. 2012)) & O
Bnb, Ky 1A L Lz, 7B, YshE o pH X 1 LLT (800g/L, 20°C) tit#iathCuwb (IUCLID (2000)), /-, t
N CIEFRIC L DIES BT, BRRIBEZ A U L OFFIREDHTH 2 EH TEELLNTND ((EEWEOYIMY A 7 FE
i 102 (2008). EU-RAR 52 (2005)),

Y X OREKEEIZ 100 mg Z 1 L7-aBR T, BEE ORIBUER, IRK &M ZEGR LU RS A Bz (ECETOC JACC
38 (1999)) Z k. F/2, UHXOHHSEIC 100 mg Z#EH L72BORBR T, FEFITROBEIES S, 24, 48, 72 FFHE O
FME DT A o TEITFE R OFEAR 3, FIE 3. A 4, ICRITROABRBOZ O TE 9, 7 BELEERR SR
23572 (ECETOCJACC 88 (1999)) &L o@EICHSE, K1 &Lz, 28, AMEIZEBICHEREENZRD Hiv, pH X
1L 1BLF (800g/L, 20°C) &it#kiEnTuvs (IUCLID (2000)),

AEOBMEZ B L DIER E LT, BWRMEIZE D HEEEICHE Y, 2FHERBN, BHICEL, T/, ok, BE,
FUARRRE R R B & OPARRRAEIRO—T7 . ANEENR, SEIROML, R REY 2 DA REE D EIHE & O DI D
vavs, BEXOZFNWGERT S EALNDBALBREHIN TS (ECETOC JACC 38 (1999)), b M OFFIHAL T,
47 DI BE D E Bk STAEE AW, 4 RRIBICHEE K LR, REAR, ERT, 7Y K= R S0l R R
M, ROVERRIER, BER & oMigREREL R Lot (b WEOYIH ) 2 7 3FiiE 102 (2008)). 38 ik DEELF A
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(& B il

e

AYE 80%IRIC 2T Sk a A, 1 RFZICIER FROBE, 0% .0MERHEEIR T, BB TR OERE L%
L7l (EEHE WY 2 7 3HiE 102 (2008)) 2ENRHV, TOMICHE F TR TROBIL THLE LM, &
REOKREZET, BEEOXEEZAVIEIZEST-6] ((LFWEOHIY A 7 Ffi#E 102 (2008)) Tid A8 B E ik ne
BEENALNTND (LEWE O ) 2 7 FME 102 (2008)), LLEOFRICHEKSE, Ko 1 (PR, LER. Bl
Ll R CIET v b, vV AERIE T RIS E TR R 5T X0 AR TE 0 7 BRI R OO R A &N R4
EnTWwb (EU-RAR 52 (2005). SIDS (Access on Apr. 2012)), —JF., 7 v kb, U A, E/LFT v M 27 mg/L DRR %
3. 5, £7203 1040, £7213 31 mg/L OFRRE 1 MW AIEL # LR, K8 & I EIER L, o/, oS,
TR, R R EEORER AR S bz (ECETOC JACC 38 (1999)) L oMiFIlc kv, X4 3 (RuEflME) & L7,

7 v b 18 BMKERE 0 #&5HERICH VT 60 mg/kg/day PL LD 5B THERE & © DIROZEMES X ORIEMEZLOFAEES
FOFEIEEOBINAZED S/~ (NTP TR 396 (1992)) Z &ickox, K42 (DK & L7z, £7-. 60 mgkg/day LA Lo
BEREOMERET ALT 38 L O AST O EMHBAMOFE 2, 30 mg/kg/day UL LG ETa) v o X7 7 —BIEHORE
RIRT RO B, IO OELLIFFEEO RS RE S 4, 2o, T v M2 90 B EfUKES L= o 180 ppm (19
mg/kg/day #H2Y4) O CTHFIREEOBA . TFIRPINREICILE B, IR OCRIEMEMIE OB RE ST D (k)
BOWMY A7 FME 102 (2008)) Z&nb, Ko 2 () & L7z, 228, & FTERYED 0.05%KEHK 300 mL % 60
HEROEBI L7 8 ADORT 7 4 TICEEEIIAH S N2h -7 (NTP TR 396 (1992)) & O@EIELH D03, KEIXL &
BOBERBICETIE FOT—H T EAEBELN TR,
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(30) ¥V vl
LEMEDLAFE [CAS No. ) &

4 [B4] | Y7 v ok
s Dichloroacetic acid
==:v C2H2Cl202
CAS No. 79-43-6
WEL R | Bk R
Mg = e,
By HIR R
pH T—H7aL
Al 13.5°C
Wh AL 194°C
ARKE  19Pa (20°C)
(LA E®5 v SDS)
A&

kg (£7 1 SDS)

ARG AR, EEIER (BT A

)

TLV-TWA /B 5B FE
TLV-TWA
0.5ppm [Skin; A3]

ACGIH /2002 / EFRfHE

[TLV Basis]
URT & eye irr;

testicular dam

HRBE GEMIR)
BL

WS- -BAE
TF—HaL

GHS 48 (RERICHT H5HEM)

Sk (R H)

ST (BB

PLREIGE &M -
R4 2 HEE 2B AG - IR
ABEAI AL R

RN Atk
AEFHFEE
FrEMmRRER N (RENE< &)
RrEtE e atE (EIE< &)
J]
(LIl EE5 v SDS)
RAEFORNE
FTERMHRER
WA % T 528 R
PE[F—&7 L]
Yeta e [15]
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X435

X433

X5 1A~1C
X1

Xy 2

X452

Xy 2

X4r2 (WA : fi)
Koy 1 (%)

Z Ot DR ELHERE

[l fa bR 541

Class or Division / 8

TARC

FER A PERHAN 7
7

2B (Vol. 106 ; 2014)
E P A (1999)
Likely to be
carcinogenic to

X4y 2 (FFhg Bk 75 humans
DFG : %0 AR S
(2010)
3A
e
PRTR%
2R ETWE (BHEF S 2- 25)
A= A= i
ASUBEMLEE

AERKIGEE (TRFFEIREHDT 8)
SR UBIYERRE

B - B QEERIRE 2D 2 8)
MR L
EEWWE 7928 RIRERI

JEEMME 7T A8 TULQ BRI 2



E5 /L GHS /3 OARH#L (2006 LR,/ BMRAE FrEif )

ArEREEE (REA)
SrEEE (BRED)

B2 & I £k R
Pt

IRICx9 2 EEE 72
RV AR

FED AAME

R TE AR B it

(A5 1)

X535

X7 3

X4y 1A-1C

X (i
A Ky 2 (IF
NV AR R

71

&

7 v MZBIT 28 A LD50 i 2820~4480 mg/kg (ACGIH (7th, 2005)) THDZ &b, Kb & LT,

7RIS AR LD50 = 510 mg/kg (ACGIH (7th, 2005) , RTECS (2004)) THoHZ &b, K4y3 & LT,

7% ¥|Z%4 % Standard Draize Test (235 T” Severe (EH)” RIS HA A 5722 & (ACGIH (7th, 2005) ; RTECS
(2004)) . ADFEIZRT LT AMZ 77 (ICSC (J) (2000)) ., FEEOHEMER L OEME%Z 4 U5 (SITTIG (4th, 2002) ;
HSFS (1999)) LR H s &b, K4y 1A-1C & Lz, B, AT =206 0OMRZIINEETH 5,

o X ORI L CHEE AR MIEME 2~ (ACGIH (7th, 2005)) Z & b M ORRICK L TEEAMAR~4 (ICSC (J) (2000) ,
SITTIG (4th, 2002)). t hDOIRICARAWi)afEEAE T % (SITTIG (4th, 2005) , HSFS (1999)) & oftak23idh 2 =
L EBIT, BB LTRSS 1LICaEEND b, K491 E L,

<~ 7 AFM M AR MER A H V- in vivo /MEZEBR (TARCS84 (2004) 5 IRIS (2003)), FI oAV z=v /<X & MWW
g DO BAR T 229K 28 B3R (TARC84 (2004)) ICBWTHMEDRERNBOLNHZ b, K4y 2 & Lz, 7235, in vitro
IR B EAER (Ames 385R, Yt AR HHER) B X Win vivo /MERER & H 10, GBIt oMK T 2R/ HmE IhTn
5H00, KYEIL in vivo & Win vitro (B W CilEaHmEAZ T~ & SR TS TARC84 (2004)),

AEIE., TARC 128\ T” Group 2B (B MIxt L THEBAMZ RTAREMENH 5)” (TARC84 (2004)). ACGIH (233
WT” A3 (BT L TRBAEDRHER SNTZMETHH, & h~OBEMEIIRH)” (ACGIH (7th, 2005)) 1273
ENTWAZ LD, HilF EofEHTHENRS 2 & Lz,

TR v F~OARPEORNESIZE Y, BEFEEE2 TR THECTRIEICOIMEOTES A b, /2, #T7 v h~0F 5
IV BFodE, BEREHERSSAROND Z & (Wb ACGIH (7th, 2005) , IARC84 (2004) , HSDB (2003) , Catalog
of teratogenic agents (2004)). B L UACGIH (7th, 2005) TITHHEEL SN TWDLZEnb, Ko 2L LT,

Priority 2 ®OXXEH, RADOWAIZL Y, B FORKEICKH L TEEMEZRL, iKEZETZLNHDE0RBRH D
(ICSC (J) (2000) , SITTIG (4th, 2002) , HSFS (1999)) Z &b, K4y 2 () & L7,

Priority 1 OC#EH, APEDO b ~OFLGORER, MRRICHENRRL O (BEFER. KMEMREE) Lotk d
% Z & (IARCS84 (2004) ,IRIS (2003)), 72, ~UVABLOVT v b~OFEET, A XU AETRS 2 1SS
BHEICRBWTC, IFIERATIEIRS:, BiE, FRFEMRSEN R O (ACGIH (7th, 2005) , TARCS84 (2004) , IRIS (2003) ,
HSDB (2003)) Z&mb, K4yl (MfRR). Koy 2 (I, B, WE) &Lz,
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(31) 7TAZ7)k
fLEmBEDLH [CAS No.] %

g (3141
s

ek
CAS No.

WEAL TR
P

T AT 7V b
Asphalt

Unspecified
8052-42-4
TEAR ESRES

TLV-TWA Sr R E
TLV-TWA (%)
0.5mg/m3® [A4;BEIp]
ACGIH /1999 / Ex/HE

[TLV Basis]
URT & eye irr

HERE GElYR

t W8 A d> 5 W\ iT

eV E)
B\ TRl
pH VAt £/ P
sl 54~173C
Wi >300°C
HRIE T—472L
(U -EBM b E 2 4e
PEH—R)

&

ARSI EL, = DAL AR,
Eﬂﬁ'ﬂH > GRBL EA - BRRD Y -
SRR « DIAKATEE - B 5Haka A
JEOBE, B CRAEH) (LT3

H #tt)

L

¥ T A7 74 b (A
Ea—2A (NP
HEZIZRIEDOHFIET
SrEhBsx=7 /L
L0

S - BMAE
KHUEFRART /2013 4
53,000[ Ft] (EpER) (%)

¥ f=ZL TEA2 k) I2DWVT

http://minerals.usgs.gov/minerals/pubs

GHS 28 (BREICH I HHFEN)
F—27 L (EF /L SDS #AERK)
UTSEFER (ERbEDEReEI—F&KY)

R ORER:
ERNA~ORULRERS © 7 22— LOWA,
WA D fERR

20CTIRIFE A ERIE L7, LA, #ﬁ%é
UNITINEN B & yalihs T8 B0l 2 A BRI
LZERBD,
EHRBOX
IR, KUEZHRT 5,
MENT 5 & R EEVG ARl & 27
EHELIIRKERBEOR
ZOMEDT 2 — NI L THEDPAMEERT
ATREMENN B D,
GHS % (8% - £7)
T—H7aL

REEZEDREF

ZOMOBEERETRE
[EE G558 Class or

Division / 3
IARC
AR T > 7
2B (Vol. 103 5 2013)
OECD : &4 EELTFmE

(HPV)

DFG: Bitumen (Dampf und
Aerosol) [T A7 7V b (3R
Kexzrmn)]
FDAMEX S (2001)

2
=N (2001)
[H]

CLP 73# (GHS) I,
Health hazards O H
{22 T lconclusive but not

sufficient for classification |

LahTnsg,
LE

FiRABFK 1 D2 [BERIYX L] (75 20)

(o « W% -

/commodity/tale/mes-2014-tale.pdf
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MEfM 5 34E3 A3 0HFT, EFEFE1865] LV

VoIS, i, X, BT TAT 7L NIRRT T c [7AZ77b) L. BEESUREEKROREEIREY
WCELENIEBICLDRENAL) GETE517) T%D I%7277kaEE7X7TWFﬁ%6
(m) MEEL LT, Blaid. WICBIFS 00 H 5,

() (a~b d &)

AIEL, HIRENT-L 0 7eWEIZ—TEDII BE:Mo b & T c TAZ77)LE : TATZ77)L N XIXZnzwHWi-EX
O ESNAEERE FICBWCEBICHEETLZ &:;D%E M OBLYE « B\ DR, )
ﬁéﬁﬁﬁm%% L FEOFEBRELTEDTELOTHY  [HFE3 O (N TEBERA I2onWTiE, (7)X (F#H) (R,

FICRIETHHDOTH D,

(fi#EL) \ ¥ (7)X (EH) OR) TN AL Lk, REICFEIRE LT B

(1) F%é?%ﬁi% EOME L, RIZEITFH5 B TH S, PEOENEREE 2N 9

o~

ARPFEAN BARFEERE L F¥—WEB 44 Fhb

0. M3 8. mmit
0.9. J1 3 A FFRAE T AT 7V MEIZ X AEEITZIRD 4 5B EZHILD,
ML 72T A7 7 )V MEEIIEHAINTZZ 7 ORo (D%tm7x77wb%®ﬁmﬁﬁiw@m%%
WBIZWT 27 7 )L MENO SIS 7 22— DO DO Q)T A7 7 )V MEE BT BB DR KRR,
%gi\*Mﬁﬁi\@b®%%%ﬁm*$mié¢ﬁ ®§%éht&/7@¢®%tw7277wFﬁ#%mméh
mﬂﬁé%
BN T-T AT 7L NEORE . IR X DEVE REAE DR EVED TS Tl . BBREDORLKEN A, —
Bk, Trso . A% oS ASE % it
0.11. &k 5o
BN T=T A7 7V MEEFIZER SN X 7 OF D E%@¢%mmmm$ﬁxm;@@: o
BT-WT 277 )V NEAD T 2 — L &H W AT 5 &, IRROK WERDOT A7 7 )V MEDOR S, IR~D¥3E12 L 58U,
ﬁwﬂﬁ\ﬁf Em FHREBBUE A2 4 T 5, %ébt
fifb k3 4 AT RPN, FE A2 (RERSRE ., D7x77wk
Atz R, ARG )£ T%% B, R ﬁﬁﬁ79F~ AMEE (LD50) : 5—# 7L 6,8)
VAEOEERTENE DS, %ﬁﬁ oy 2 &D<ME&9 8)

CMBALU 727 27 7L NENMTE LT25E. BVE ‘
[Scik]  6) A —h—&k}
8)RTECS,VOL31,1996

-89-



(32) N-E=,1-2-'1rJ RV
fLEmBEDLF [CAS No.] %

fng 4] | N-E=n-2-vnl Ko TLV-TWA
poed N-Vinyl-2-pyrrolidone 0.05ppm [A3]
ACGIH /2000 / EZAE
fest C6HsNO A
CAS No. 88-12-0 [TLV Bas1s]
WEL R | Bk R Liver dam
o=t = clear to light
straw colored HREE (EfTe

B\ TRl 2L

pH T—H7aL

[Zi 13.5°C

B R 193°C

ARRJE 0.11lmmHg

(25°C)
(LI E=E7 v SDS)
& HiE - WMAE
SEOMVRME L BIIR BOGTRRE, Y, 5Kl | T—% 7L

FBRAN, BAl (£7 1 SDS)
fEAl, SOSTERRA, KU ~—Je (B
3K, ALbEdn, THEM) (BT A i)

TLV-TWA B BB E

GHS £48 (RRICHT HHEMN)

PEZENE (FR D)

PR (R R2)

PEFEPE (A 0 X A B)
ARIC k9~ 2 BB A4 15 - RRA
Wk

FED ANE
el & -
FE< #8)

R ERE RS -
BIEL %)

(LI EEF v SDS)

=y
=
=y
=
=y
PIAN

e EE (B

e wtE (X

REEFEDRHF

-90-

ZFOMOESHERE
X4y 4 IARC
X4y 3 FEN AT T > o
%45 4 3 (Vol. 19 5 1999)
X3 1 EU ER AR > 7
/2
<4 2 éE((:II{)I;V;%@@%{ =27/
X431 (PAXpER) ]/)FG :
. " MAK-Wert (2013)
X431 (iﬁalé JH M 1in. 0,02 ml/m? (ppm)
) 0,09 mg/m?
v — 7 HlfR (2013)
I (RAZIA 1 2)
RERA (2004)
[H]
TR MRS (2013)
4
TERFEMERX Sy (2013)
C
e
=353
(IB) %2 EEf b E (B LES 1093)
PRTRiE
B 1R E EYE (BSEE 1-339)
N—bt=/1———t'ml K
REEERGLEE

AERKIGRDE (TRFHEIORERO1 7 5)



E£7 /L GHS 7B OB (2008 £,/ BA FEE)

7+ b ® LD50=1022mg/kg. 1700mg/kg. 2500mg/kg. 1040mg/kg. 830mg/kg~1310mg/kg (EU-RAR (2003) ) % 2500mg/kg
ZERNTIXS) 4 OFFANICIZSH D Z LICESEX 4 L L,

Z v h® LD50=1043~4127mg/kg (EU-RAR (2003)) 8L U'v ¥ LD50=560mg/kg (EU-RAR (2003)) ® 5 % LD50
BO/NS 2T Y X0 LD50 IR SE X5y 8 & Lz,

SrEEE (B A) X754

SERE (REE) X773

atEErE (A -

. %) X5y 4 S v b 4 FERIZ< # D LC50=3.07mg/L. (EU-RAR (2003)) OF — X IZHESXX4 & LT,
JIEE. X
HRAZ 5663 2% A 70 e YRR R LA RRBRICHOT 8 HITERED & OREITENE, ANE, A BNREIC >V TR R b, ik
M AR OEENBD LN THREMORKR E & BICEBLT 52 L KV X 1IZHE L, 7238, EU TR41 LI TW5,

Z v bOWANIZLE (X< T 18 » A+ RIEHIE 6 » A) 12X 2 2 FEORNAMRER W CTIF A, SsiEORR
TR b <4 2 JiE. B, MREHO P EEGE OFAED EADBRD LN TV D, FERADEE LTIARC 7 /v—73 (IARC 71 (1999))

WAL TWDA, L 0HLVEEDSHE E LT, ACGIH 78 A3 (ACGIH (2007)). EU 7% 3 (EU-Annex I (access on May
2008)) WAL TWNWDHZ LICESERS 2 & Lz, 2B, DFG AT =Y —2 (MAK/BAT (2007)) (233 LCTW5,

Ty h vURAEAVIZROFIZIBARBRICE T, EBIR, FFRK T, BB, SME, ESRHH. ERRKAER, &g,

e seErE | K4 1 (R M. IRER7ZR &0 AR R DIER N BIEA BT TR 5N T3S (EU-RAR (2003)), OB DD SR WHEIC

N - BOWTIE, 7 b 0.8mg/LIRED 4 B AL BTSNV THA X 2 ADKSy 1T 5 T, MR, Efhk

(HIIEREER) HHRER) B, SHENED B (EU-RAR (2003)). 7 v b OO 5RO BIEE 58 CTh % 834melke (2531 CHEHR, LD

A ERE RN D S5 (EU-RAR (2003)) Z &6, X431 (PHsHRER) & Lz,

S v M7 (0.023~0.207 mg/L/6h) . 3~24 » A (0.023~0.092 mg/L/6h). 3 » A (0.023~0.553 mg/L/6h) & %\ T

438 (0.075~0.300 mg/L/4h), F7=, v A2 7H# (0.023~0.207 mg/L) DOFKERAITL < TRABRIZHV T, 0.023 mg/L

X4y 1 (& | BLETWR EROZER, MEE, KiER LU0 EE OB, [EJEAEO Y BRI AR, SRR O R EABE S

R RE AR Rt 7 A @ | o TP L LT 0.028~0.207 mg/L LRSI, SBE, MWL O, SRIGEE, D DIESIE, AR
(5 558 = ’ VIRIFR e ENEEN. Ty hO 4 AR DIEL BB 30 mg/kg/day UL ETHIIRIREA TS STV S, &5IC, 0.069
(9] mg/L VL b T M O 2w i e o 25, RIEKBEERY . /MK OBEMARENTWS, Dz Enb, &E,
s & QML ~ DA BN T A & ZAEXSy 1 OREETRO b2 S22y TKS 1 (K&, B, i) &L

72
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(33) NV =1
EEMEDO AT [CAS No.] &

g [A4]

Rz

ek
CAS No.

WEAL R
P

T4 — b, LW —, EREE, SEE,
—RBEIR— A, IREEBER—2, OO H L,

RUEfke=r[/7on=
T U EAM XL PVC]
Polymer of chloroethene

[Polyvinyl chloride .
PVC]

(C2H3CDx

9002-86-2

i/ NI 7 NN PRV
géi) SFE)

Ry F—=xL
pH T—HRL
[Eig T—HRL
W Tl

KL T—H=L
(UL LEB b2 2 4
P — R)

A&

TLV-TWA /B BB
TLV-TWA

1mg/m3® [A4]

ACGIH /2007 / EEX/E

[TLV Basis]
Pneumoconiosis;
LRT irr;

pulm func changes

HERE (PR
L

SE - @mAE
{bskiE 12012 4R
90,000 - <100,000[t]

BAERL, Bttt 77y, KEH, 1—=v b, #
M, A (b5 T3€ A #ith)

GHS 28 (BREICH I HHFEN)
F—27 L (EF /L SDS #AERK)

UTSEFH (ARLEMEREMHI—FLY)

B ORK:
T—H7L
& A 0D fag
E T RDGE YT 5 & ek D3 Bl R
ICETHZENb 5,
HAHRBEORE:
T—H7L
BHE R IIRERBEORE:
A FE 1T RO M BB &BIC LV I E S 4, $RHEE
(B &EECDZENnd D,
GHS 733 (5 - ®7)
T—H7L

REEEORHF

-92-

L)
X REHORLITHEN TRV k=1 & LT

Z Ot DR ELHERE

IARC

N AR > 2

3 (Vol. 19; 1987)

OECD : m4ERAL
FWE (HPV)

DFG :

MAK-Wert (1998)

1,5 mg/m3 A

7 (2008)

C



(%]
A A E IS ERA
UGB
RV E=VPVC) T T AT v 7 OIS SR O 2t K O~
BEELE Y FEROTEE L2, PVCENE X O PVC S G 3 0B (T 285,
BRI OB fRFEY) & HRIE AR L, SBT3, WO ifkRe (M
SR, MRS, BRIENE), BMLEESRIETE (APD, AH, NPSH, Glutathione)
K OHEREOBLIZOWTHE Lz, WTRORIZBWTE PVC 512
WUEMEREE ORI 2 7T AT 2 AOEN, KAEEFIOME FNED Sz,
IHHERE ISR~ D BN I ST, AL T A —Z (K& I B8 3580
S hoiz, V

SDWEB YA b &LV (kY

Wistar BT »~ M2 PVC EF® 10 KO} 50 mglkg % HEIRE N5
L7, #5452, 7, 28 KTV 90 H%&IZ4 6 fil/FEzH M L, LDH &M, BALF
7z A BTRE KOS S, Al B S o |EN NS IR B FR A 21T\, Af
DFEEF ORIEDOHEIZOWTHR L=, %5 2 B OB TIIIo 2R5E M
OBEENALALZD, 90 HZIIXEENRD biviz, PVC HOEER D O
HEBIZOWTHOLMNCT A Z LIETERNhoTz, 2

AAEAERICER LR Vb=V AD 25 mg #IET » FORE
PRI G U, iR P o BRI OVl OJR ERAR AR = BRI D0
#5180 H% & CREFMICKRE Lz, 2 MEO T 3 LX —E#EER(a Ny
7t Ko 4 —+¥(SDH) L ATPase)iEMi3#%5- 30 H& v — 271 EH- L,
FOBBRAIIET L, #5 150 BICIIXHBE L FZ%oMa 5 Lz, 3D
MK EEESE @R R 7 7 22—, B 77 m=4%—F K RNase) &M
TZFNTFHHEE560H,60 H X300 HE B — 272 EH LZDOHBET LR,
#5180 HIZBWTHEEIIZEIE LR - 7z, BRI T,
A S AENC AP DO RIEELEAL N B, T 0%, RZEEEIRLE DR
s>z, ¥

XE#RGHEE

PVC ¥y KD 13 mgm3 %7 v b KOE/LE > MMIIX 12 AR, P
22 % AR, MAHKL (10 6K, #5AM) L, BSWMKETHE, %
MEITo T, VA TIIMEREMRAEZ G 9, 14, 22 » AIZFEE L7, WHE
MBEORE TIE, T X TOEB O T PVC K12/t L7 fila~ 2 v~

-93-

7 =V OEFENRHZE LT, L, FIIREIEERD ooz, ke
BAEICBWT, PVCEREOEEIIZBO LN oT, KRBREETIZBW
T, PVC Ky RO AL L v B EMNFHRE S, 2

B MZBITBHA

Agz—=F L )T 2—IZBWTC, ALRBRT VA v 2HNWTT T AF
v 7 THNTEHT D et Akt & U IRIC B3 5 B B 4 Ehi L
Tro 7T AF v 7 TIHHTEHE T DRI BW T, JEE, IRIEL, (KREIL,
TR BT, 4y RO PVC 77 AF v 7 T TH LT,
oy RIMEIR T T AF v 7 BETHIE 7 7 AF v 7 BE L D dmho 72,
AF VT TAF w7, RV LE T T RAF v 7 T TIEA v Lo
TS SN o T, TRTOLEN Z OFEICESE L TWA I Tidid,
HEAK B DRNZ LG, ZORBITERICTAM L2 THIER 520 9,

51 A SCHR

1) Jaeger RJ et al: Thermal decomposition products of PVC plastics:
effects on guinea pig lung mechanics and pulmonary mixed function
oxidase activity; Am Ind Hyg Assoc J 43(12), 900-907, 1982.

2)  XuH, etal: Pulmonary toxicity of polyvinyl chloride particles after
a single intratracheal instillation in rats. Time course and comparison
with silica; Toxicology and Applied Pharmacology 194, 111-121, 2004.

3) Agarwal DK et al: Some biochemical and histopathological changes
induced by polyvinyl chloride dust in rat lung. Environmental
Research 16, 333-341, 1978.

4) Groth DH, et al: Pneumoconiosis in animals exposed to poly(vinyl
chloride) dust. Environmental Health Perspectives 41: 73-81, 1981.

5) Ahlborg G Jr et al: Delivery outocome among women employed in the
plastics industry in Sweden and Norway. Am J Ind Med 12: 507-17,
1987.



(34) 1-AFNFTRELUVER2-AFNLFTREL Y

g gl | 1 - 2FaF75100
Y4 1-Methyl naphthalene
ek Ci1Hio
CAS No. 90-12-0

7 1 AFNFTEVY

EZHMEDAT [CAS No.] F

WEALER | B K

PEE

& Ea

B FT=HRL
pH T—H7aL

[ —22°C
A 245°C
AT 7.2Pa

(BL EEF v SDS)

R

T7 M= RRIECRE, HOEEE AAI - RS A

JEBE, REEEERA (£7 1 SDS)

TLV-TWA /B 5B FE
TLV-TWA
0.5ppm (3mg/m3) [Skin; A4]
ACGIH /2006 / 1IE/E

[TLV Basis]
LRT irr;lung dam

HREE (EfTe
L

X 1-AFNLFTHELUED
2AFNFTHEL L ELT

8 - MAE
{bskiE 12012 4R
4,000 - <5,000[t]

GHS 48 (RERICHT HHEM)

e D)
AR LT k9~ 2 EAE 2R 4R 15 - AR
T
FEMERNRSS - g miE (R
[E< 5%)
FEERRE - 25 HE (K
HIZL %)

(LA =51 SDS)

REEFDRHEF

-94-

ZDHOFENLEHE
X774
X772

P4y 3 GRRIVER SCE
PRIE)
Xy 2 (i)

"E

[#::573

(IH) % 3FEEA /I mE (@LES 75)
PRTR%

% 1M ELEME (BT 1-438)

AFINFTHL
KRUBLHLIEE

BERKIGRYE (FREHEIREHD2 3 5)
EIEBRGIEE

BEREYE (XEWE)

AFNFTHL



£7 /L GHS 5 OBHL (2008 4EE /RBFEEE)

SrEEE (B A) X734

IRICx9 2 EEE 72
GV AR

FrE Rl = | X5 3 (RRMAE
(CHAEES =y FHL RGBT

X432 (i)

Z v ROV OEEREBO LD50 {6 1,840 mg/kg (BRHi4 U A 7 714l 6 & (2008), HSDB (2004)) 5., X453
4 L L7,

MR Z i) (REZY X7 3HMEE 6 & (2008)) &L oitikaid v . BIAICHEAD ICSC (1997) OEHIZTFEOHICZEH IR
R 5] Lok H 5, HSDB (2004) ot MEROIIZE TIRFTEMENRH D] LFRRIBINTNDID, WInd
BREL LOREEEIRH 2O TR TR 2 & L,
7w MW 4 RERRARERBRIC I T, TR k3 2 Bl 722 o ROSRE2EIN L 70 ¢, RO T & Liz)

(ATSDR (2005)) & oFtk» s 5, F£72, HSDB (2004) Dt NMEROIEIZ TR X O ERE~ ORI, Sk
=HOBEOFRRMENH D EORWBNH LD T, X3 (REMER. SoERREMNE) & L,
~ U A% Mz 13 B R 5B Tl TREMHRILSNI BT R o N ho7c), £~ v A% iz 81 @ MR
GBI TfREENR A b7z] (ATSDR (2005)) BN H 5, MR EIZXS 2 DA X o AEFLFHN T
AonfeonT, K552 (if) & L7, ICSC (1997) (& REFIRMOBEREICEIY, MRESND2endbo) Lo
LR H 5,

BB LAFNF T L E 22 2FNF T2 L ORGWE 2 EAEOEEG T 30 @~ 7 ADREICEA Lz BRIz )
T & FEA A B 7z) (ATSDR (2005)) FOREERNRH 5,
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A 22AFNFTHVY

EEMEDEFF [CAS No.] F TLV-TWABr BB E
g [Ba)l | 22AFAFTHE LY TLV-TWA
s 2-Methyl naphthalene 0.5ppm (3mg/m?) [Skin; A4]
ACGIH /2006 / EZAfE
fest: CuHuo A
CAS NO. 91-57-6 [TLV Basis]
Wiy | BIR GEREN LRT irr;lung dam
Mg = F—27nL
By T—HRL HREE (EfTe
pH T—HRL L
[Eig 35C
Wh s 241°C XK 1 AFNLFTEZLUKO2-
LT 9Pa AFNFTHELLELT
(LL =51 SDS)
A& 8 -WMAE
EX I UK 3AERL B -7 FRRERE | ARFRIE 12012 R
(Cl===uE J=F- %50 4,000 - <5,000[t]

GHS 48 (RERICHT HHEM)

Sk (R A) X7 4
IRICx o EERBAL - | K2
MR
FrERRRIRRS - 28 | K9 3 (FREMER XUE
(HENE< §8) )
FrEfRmlgas - a8t | Ko 2 ()
(A< §8)

(BL k&7 SDS)

REIEFDORHE
PRTRZE

T OthOFELFHRE

E P A (1999)

Data are inadequate
for an assessment of
human carcinogenic
potential

F1EEE EYE (B5%E 5 1-438)

AFNFTH L
KRUBLFLIEE

AHERKIGHRE (FEREF OREHD2 3 6)

BEBERMLZE

AEEEE (XEYH)

AFNFTEL

-96-



£7 /L GHS 5 OBHL (2008 4EE /RBFEEE)

AEREEE (BER)

IRICx4 2 B
ARG IR
e

g,

&

FrERER
PE (HilEl2R)

g

)

R T R O N A5 7

P (R 2R

X5 4

533 (
VR
R

™
e

=

A

<55 2 (i)

Z v MRV 5RO LD50 1,630 mg/kg (BREEE U 2 7 FLH 6 & (2008)) b, K4r4 & Lz,
BRBILAFLFTEL L 2AFAFTTHZLLD1L2IRAMICONT, T v b EHAWZREO# 5O LD50 &L L Tl 3,180
mg/kg, M 4,200 mgkg (IRIS (2003)) & OFERAH 5,

MR A ) GREEY 27 3HIE 6 %5 (2008)) & OLdAH Y . 5IHSCHEKD ICSC (1997) OEIHFRBELEDOHICE R4 H)
W21 Lok’ dH s, HSDB (2005) Ot MEROHEIZS TRAGEIERH D) LFRBINTHER, WTINLHREL LD
BRI Z2 DO TR ET X5 2 & Lz,

7 v baEHAWE 4 BRI AZEERER T, X5 1 OH A & ZEOFFHN T TR 69~ 2 A 72 o0 SOS KR 2 T B ARAFA 1
L., MRETICHEERR Oz (RIS (2003)) BEOfENH 5, i, Hi~v v 22z 6 R ARBERHTIL, P
B I RIS R Do hy, BEIFIE 12 5% ICHERENEEE Uz, FE O I3RIEICER L CREREBE T & E
ZTW5] (IRIS (2003)) BORENH D, =52, HSDB (2004) Ot MEROEIZ DRI X O EKE~ORME, 1K
Fd, FIEORREMRH D) L OB H D, ULEXY, K43 BREMEM., XGERPME) & L,
~ U A& MW 81 IR GBI W T X5 2 DT A X2 AMEOFFAN Tl E BAEOA B 72BN 7z ) (IRIS

(2003)) EORENRHLOT, Koy 2 () & L7z, ICSC (1997) & IKEEIIEMOREICLY, MREInsdZ &n
bD] LORLBRH D,

BB LAFNLFTT IV E 222FNT 7 X L UORGWE 2 BIIAOEIE T 30 W~ ¥ A DK EICEBA LIZsBRIC VT Tl
H g BAEA A H4u7= ) (ATSDR (2005)) EOfdkn3d 5,
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(85) t =T INAF)NT—F)L

EZHMEDAT [CAS No.] F

TLV-TWA B BB E

4 (B4l t-7IvAFr=—7)1 | TLVVTWA
[TAME Xi% 2-AF/1-2- | 20ppm
A RFLTH ] ACGIH /1999 / TE=fi
Fia tert -Amyl methyl ether
[TAME] [TLV Basis]
CNS impair;
(bt CoH1O embryo/fetal dam
CASNo. | 994-05-8 HRBE (ElYR)
WEALER | R Rk sl
PEE &, pilAE)
B F=xL
pH T
fa A —80C
B R 86.3C
AXJE 9kPa (2070)
(U LEBM b E 224
PEH—R)
& Wi - WAE
Al (NITE #8%) T2 L

GHS ¥ (BEEIZxIT HHEM)
F—27 L (EF /L SDS #AERK)

LUTSERE (BRLEHEREREH—FXY)

BT OREH:
RN~ ORILRERS « A, % 1R
WA D fERR

20CCRIL LTz &, BRCHFREIZET D
HWEIIARHTH D,

AHRBEORE:
Z DWRAEE IR I AT & | ITIZIRV A A TR At
REBEZTERD S D, MIREOELS ., BT
ERlERZTZEND D,

BHE R IIRERBEORE:
Z DIRRIZ RS DO WiNE &t = 1,

GHS & (A - &)
TR

[European Union Risk Assessment Report] £ ¥

R22 Harmful if swallowed

R67 Vapours may cause drowsiness and dizziness
S23 Do not breath vapours

S33 Take precautionary measures against static

discharges
LZREE DR TIE
fafR) - 5l kDY

-98-

ZFOMOESHERE
[E#E G 5558 Class or

Division/ 3
OECD : &4EPERELFWE
(HPV)

CLP %3¥H (GHS) 1%, BLF
DIEY
Acute Tox. 4H302:
Harmful if swallowed
STOT Single Exp. 3H336:
May cause drowsiness or
dizziness.
Affected organs: central
nerous system (CNS)
Route of exposure:

Inhalationinhalation

STOT Single Exp. : &=
Hofidids - A5 Bk (HENE < #8)

e



(36) 2-AFN-b-=hurT=1
fLEmBEDLF [CAS No.] % TLV-TWA S5 S R B

4 [B&] | 22 AF 5= 7=Y > | TLV-TWA
[6-=Fr-0 FL A P] 1mg/m3 D [A3]

poed 2-Methyl-5-nitroaniline ACGIH /2006 / 1A
[ 5-Nitro-o-toluidine]
fest C+HsN:z03 [TLV Basis]
Liver dam
CAS No. 99-55-8
wIEALER | Bk R HERE (EWYR)
PEE =) =y ) 7L
1A T—HRL
pH T
AR 107°C
W 72U
ARRJE
9.75E—004mmHg
(25°C)
(LA EEF 1 SDS)
A& 8E - AR
JeBth A (=7 v SDS) {55 12012 4
Yupl - BB (B3 A ) <1,000[t]

GHS £48 (RRICHT HHEMN) Z Ot DR ELHERE

FEMS A
Fr EAR RIS «
<)

(LA k=51 SDS)

REEFDRHEF

-99-

X552 - [EEfEREYHE Class or

2@t (R1E | Ko 1 (F Division / 6.1

TARC

N ARG Z > 7

3 (Vol. 48 ; 1990)

EU

N ARG Z > 7

2

DFG : Kanz.- Kat. [F&

XS] 2

Tumorlokalisation [ &% /5

7£]
Z v b : (Leber) [JiFhg]
~ 17 A : Leber,
Hamangiosarkome [fT

i A5 A

k]
PRTR%
% 2 MR ELEME (HSE T 2- 92)
T AFA—hH—=btuTr=J

¥ AARMGEPEREEMN TR 2 11 2H2 2 HITKELE T
HESUS AR D A EWE ORISR+ 5 B 2% OMEWE
Thd, ZHITLD &, WFERLL S 3 Omg/ke Z B X THIH &
NAGEEIIEH LNz L EhTW5,



£7 /L GHS 3 OBHL (2008 EE,/EA FHEE)

F344 7 v b & HAWTZRABR T, HFHICAE TIXAR W EE TR A OFAEROEN (ACGIH (2007)), B6C3F1 ~ v
A& FAWT-EREBR T, [/ U< T A D34 RN (ACGIH (2007)) . A/St = 7 2 & A 7= 3Bk THilE o #n (ACGIH

FEM AN X5y 2 .
(2007)) BB D HNTZ, U EDOF—F# B LT ACGIH T A3 IZ/HHINTWAZ b, X4y 2 LHIE LR, 723, DFG
T 2 IZHEEINTWD,
FHEREEICET D BREHIT, 156 A 3 ABNBAMEIFERERE CABL, 7 NMCMERIEIC L0 FSERENED b, 2B
5 TE A O ik 2

531 (FFHE) TR KV EERD EIE LTV D W1, B DR FAOET L CIaaET & L L Tz & &nd (ACGIH (2007)), ML
v, K1 (i) LHELE, k. 7y FTORBIIT —Z RRIC & BRI Lgd o 7,

P (R 2R
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(37) N-AXAF)-2-v'rJ RKv
fLEmBEDLF [CAS No.] %

g [A4]

st
e
CAS No.

WEAL R
PEE

fAbE7 a2 FEERME, B
B Ly hu=s A BIREA, 7T
LA, MO S ksl s, byt

N-AFn-2-v2m ) K

[N-2F el K]
1-Methyl-2-pyrrolidone
CsHoNO

872-50-4
2N (CE
& 5
By BT IvR
pH 7.7~8
Al —24.4°C
s 202°C
AREJE 0.33mmHg
(23.2°C)
(LA EE5 v SDS)
i

adkA (270 SDS)

BHERA, 7EF L U8AlL, MO S i

TLV-TWA/BY R B E
TLV-TWA
L

HERE
lppm / 4mg/m3

PEfT2 12002

HiE-BAE

RER PESER [ — AL ) E 5
DORGE - AR CE 24

LA |

13,554[t] (4FPEEatHHLE -
i A %%)

RBGE A, ALBEaR A (22 L6 A

)

GHS 48 (RERICHT H5HEM)

PRGBS R - M X772
RIS 2 HEERMRE-IRE | X7 2A
e
A pi T X772
FREARRls - F it G | X3 3 (KU R
T < )
FrEfRrolges - e8mt O | K1 (BB, OB, &%,
BIE<#8) 1 NURLEEN )

(BL k&5 SDS)

REEFEDRHF e

LEE

FDHhOFEHER
REACH : &igame
(SVHC) CMR
OECD : mAER({bs
WwE (HPV)

DFG :

MAK-Wert (1994)

20 ml/m3 (ppm)

82 mg/m?3°

v — 7 IR (2002)

0 (RALET 2)

REIRA (1992)
[H]

AR Sy (1994)

C

BRI L R 2E) (@ L& 75 136)

N—AF)—2—-tnml N~

RARUBERMILE

N-AFnewml K
BEBRLE

AERKIGIWE (TERES 2 IREH D 219)

HERKWE (YEDE)
N—AF)L———vrnrl K
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£7 /L GHS 3 OBHL (2008 EE,/EA FHEE)

PG EE R
e

IRICx9 2 HEE
7R EE AR
e

A Bl

R ERE IR 5
PE (HilAl2R)

K53 (K

)

b MIBWT, Tt MEBRE (n=50) IZEEKE~D 24 FEMEBEMERBRZ G 15 IS T2 &, B~ PO —iB R A
FlE#Z &Nniz) (CICADs (J) No.35,2001) & Dl 23dH 5, [ UL b MIBWT, THL~DRlK & it E %) (DFGOT
v0l.10,1998 ; PATTY 5th,2001,vol.4) DR H 5, THFED FL A AT A b TIIBEDBE (KL A X A7 0.5 ; K454
%) (CICADs (J) No.35,2001) 3% Hiv, E/AE -y MIKEKRZ B LI2BBR TlX. 50%KIEHR D H IR ORLEE (10 PTH
2L) (CICADs (J) No.35,2001) RHHNTWD, Lol VI FOREICAME % 5-15 /il S8 72 B CITEE OZE
(DFGOT v0l.10,1998) A& LN TEY . b M TOREHIMEEZE L TXS 2 & LT,

E h~DOEBIZRBNT, THEARIRA (CICADs (J) No.35,2001) . [E#OIRFE] (PATTY 5th,2001,vol.4) & D3
WBHRBHL, VXD RLAXT A NTIE, ABRE, PR, BERAALGIL, 21 HUWNIZIHELTWS (CICADs (J)
No0.35,2001) , SO H X2 HNREBE TS, ABRES, B, EARA 5L, 8 HE bIERMA VW2 (DFGOT vol.10,1998)
LD, TOMTYXEHANEZRBRTH, FEE (PATTY 5th vol.4,2001 ; ITUCLID,2000) & @itadkndb v, b e b EHE)
M~DFEEN XSy 2A L LT,

7 v PORORBIZE W TIE, RHEERRD, TOEFR - [EROIKT, KR - IPRY 1 X0, Nilks B oa1, 8
% (CICADs (J) No.35,2001) A& bivd, E£72, 7 v b ORERER CIXRHMAERMORD . MR oM, SR (ke
Sy, @A - 5% BEE. HEBOMSBEAL, FHEOBAL, B LO%RIEE OME . B E T IIRER2REE 2 E)
BHHNTD, U Y F ORI CIIRHARERE I AN T, BEORIEEE (FHRER  AIBEOME) BAbN/cDH T
H5 (WIFNh CICADs (J) No.35,2001) . 7 hOWMARBRTIL 1L T—FDHH 8 7T —XITBWTHEMWOKRE, HKE -
TEERSBEHESOEEBILA LN, AFRERE - Bk - 5K - ETHRE - IR - FER O, BROFEOER #RED
BIERZERS) OFAERITOREIIHONRNoT2 FBHREMER B2 W IR THEIRFIIRESR, BLBER LN DT —
Z Lo RHRRE L RIREER LN ST =2 05D (T CICADs (J) No.35,2001) , BAEL Y, &0, RAERE
WCBWTFDIAEITRT D BN LI, WMARKICBNTORAEFEEZ R T T —2R8H5 2 EnbRy2 L L,

v b OSEGNE TEERRANY L8R (CICADs (J) No.35,2001) Th v, Kl - £FFMELIINETERY, Ty D
4 R ARBRIZ B W TIE NES ANHERIZR R BYAL, B OIS, D272 MR si8 o b, RERIL. 2
W, SEPEgE~oEOHME] (CICADs (J) No.35,2001 ; DFGOT vol.10,1998) & Ot 3dH v, iz~ 2D 2 K]
WARBRIZEBNTE TIRE EXEOHI]  (DFGOT vol.10,1998) & OFtik23dH 2 D TX4y 3 (BRI & Lz,
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7> ho 90 A AER (CICADs (J) No.35,2001) ¢ NOAEL fE7%, 169 mg/kg (K& (k) .

217Tmg/kg /K (M) Th

V. 28 HRE OB (CICADs (J) No.35,2001; DFGOT vol.10,1998 ; PATTY 5th,200,vol.4) ® NOAEL {23, 514 mg/kg

{KE (90 AMIEA & : 49 160 mg/kg {AH) .
(90 B EHRE : #9482 mg/kg (RE) TWINbHA LU AMEDORDITH D, UH XD 20 B R AR
(DFGOTvol.10,1998) TlHEesic BIZ A LT, 7~ b 13 W AR (=7 2> L ; 2 2 ) (CICADs (J) No.35,2001;
DFGOT vol.10,1998) TIIMEH., MKICHER A LN, FHEED Smg/L THY ., HA X AEDXGH,, 4 BEBARER
(CICADs (J) No.35,2001 ; DFGOT vol.10,1998 ; PATTY 5th,200,vol.4) Tb [AkEIC#& 58 (90 H
FEMRE 49 0.83mg/l) BHA X AEDKEHTH B, LinL, ML Ty b 2 @ERAKER (%55 1.0mg/L & v &R

(1)
X1 (E
wiimss |
- . IR
Me (i 5E) g@%@\ (7L S b
i)

LEZLND)

429 mg/kg (K8 ()

(90 HAHIEM & : % 133 mg/kg (AH) . 1548mg/kg (K

(CICADs (J) No.35,2001) TiE, 90 HfEMA & : £ 0.16mg/L (X4 1 O#PHN) T, ‘EHEHE & Mg (Y

VoRER) O LB, FFIROEEIE, RIS (multifocal purulent pneumonia) | RS OIEE. AR EEREMN AL

. 57 A ARER (%58 0.1-0.1smg/L L&KL EZOND)
BB A DND, Lo T, MARKTORRXS 1 (EHE. Mgk, Fig, FEss, B, B

EEEAFZZOREELY
12. #hsiE

NMP 1%, At XA EEREICS O TRICRWEEITRD b/
VBB AR L O E R R ST, B T b M NE S
R SR QR MEFEMEER TIX, 100ppm DR E DI D B A FMERT R &
LCRD B4, NOAEL X 10ppm & ffim X5 9NMP 1E, 2 HAGERER T,
ATEES KOS EREMEICIB W T NOAEL 13 51ppm &£ 2 515 13) @it
ABRIZE 1T 5 NOAEL X 90ppm9) &2 5 5.

b MIRBIT AR EL O I WMEN R IN TV 5, NMP OREE
ENRFRHATHLZLRABETHL L, MOTKER L RHATHD DD
FHMIIEREECH D, ISR L, b MIBITAEEFOREREICX LT,
RERINEEY) 0.69ppm CIXEEEEBNES Dot an b
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(DFGOT vo0l.10,1998) T X435 1 OHLIHN Thli & & hisk
E L7,

18) & EEFITB W TRILFE OJEFI A HE I TWD N Z OIEEE OIRE
BEEE, BICHE LR, FREOERICREET 2 EEEOMNE 0.05ppm X
DENMZEWVD D EHEE SN TN S 17)

FET& 76 OWINASFE STV B 72 DR RINIE, FEEBU CHLEE W
R E B2 OND. ETREROEFDHE X TE Y FERFAE S i
18, 22)

LbEnn, #FFRREE LCRBIMEFESMEE LT 1ppm, BREINOH 5
TEMNBLEEMITH I EERET D, 7272 LIRFOBRTEIC OV T O
BRSOV TBEOH R TIX 0 TRWVWERD bFET 5.



(38) MU A CRALEER)

EZHMEDAT [CAS No.] F

g (3141
s

ek
CAS No.

WEAL R
P

2B

b T
b3 ){Dﬂ
4

DJFE

TLV-TWA Sr B E GHS 7% (BEICxI HHEEN) ZTOMOEERERSE
MR C A GRAVEGRE) | TLV-TWA F—47 L (&5 SDS KIERK) DFG : (3%)
Cotton dust, raw, 0.1mg/m? @ [A4] LITS &R MAK-Wert (1973)
T ACGIH /2009 / i 1,5 mg/m3 E
untreated ERA LB Z AN — | F— 4 7 L I (2002)
. - . Q- SN -
. [ELV .Bas1's? R-phrases - S-phrases : 7 —#72L 0 R
S anL ySSToSe S MRBAE S O HEHIHE U\ & % IR 22 BB o\ C IS0 AR5y (1994)
— bronchitis; B THLAIBIRS 1 0 254 5610 [EMEOH LA c
U2 NE A R AV pulm func T DB B T LI L DMILERE) & LOHES
@ F—m7L hTns, v B Netaab [
N ShUSEEE (N X ’<  Baumwollstaub [
B Fosnl | HERE OO % RARINESE (7 56 9 1986 4RI (HRECK RIS A E 0] e
pH  F—x#nL | lmgm?® (AR LA) WFZERT)) 12k 5 &, 1984 4F 10 A B S 7= T L OAESE o
G sl | Amgmd GRHLA) U EHHEE R H0 T, TRAMAERIR TIE, & <ICHl
o - FEfG224 12004 fE, BRE, FOBIERREHEE LT b oni, %
b T LC. MRS IEIC A0 A B BFSE & S e, BRI 02
RRE T—272L s WEEL LT 5 EBAEOMENL, BUE IR & Ec R R 7 @ O HERRIC &K
o TEEE LRI ERHR SN LT D,
HiE-BAE | REZZEORHNE wE
Rk 26 4EE [ B IEVELHAT LRSS 3 5 SRHMMETS (LW EIZ X 2BIFIZET 2 RS R RFEE) OBk
AR 2543 H) O H—F OHEIL FOLEA RSN TWD, (XA b, HEAEEIE L)
65,000 [t/y] T BE (1 2 U7 P BRI 30.2 4 £11.9 4F) TIRMEPAZENMEMiZE (OR 7.2, 95% CI 1.3-41.1)
’ e (Mastrangelo, Tartari, Fedeli, Fadda, & Saia, 2003)
(R A 52 S8 2,168 A (1 XV 2T BREDT — 47 L) TEIEKELAOM (OR 2.51,95% CI
2B EEED 1.3-4.9), JERITIT< TBWIR - &L & b2 L (Niven et al., 1997)

k7@ 267,400 A (FE11 FFLEHERE) O T, M EMOTEE A BICPAZEMEMZER DI
TERENREW (Cui et al., 2011)
W 429 A (FE 15 4FRBHREE) I2B8 W CUBMERE XRKITM I EE L 0 MrEEic2 v (Wang
et al., 2003)
Wk gy 289 A (PE X< MM 10 F£~20 4) TEMEOMSEE T, 18EKRE XK (Liu,1987)

% OR: Odds Ratio (v Xth) CI : Confidence Interval (1Z#EXH)
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TT Y SR T IR BAEETED L) REMITR- T
2 BEFH ‘ ® ‘ W TE D
| ®) | LAEITL RAM) KT
(1) ACGIH (KXFDFEEIzoNT) | M | VIvys (HEEE KT
7 ACGIH TLV-TWA AR | W) | ERBLO=T 0 A a s
| | BB OB | B | Ny /Tuv
| A | B2 AEE | BEI | BEI 2355 &1\ 59K
| C | bmE FEFAAY LERTFT—CA b EE—CTh DD AR
| D) | Mg E % ‘ BRI s> BRI 20
() | T BEEARA L Go TR ALK PR EO | BEIw | A h~®sEEL AL Ta——0 BEIBH
g | BEL | ZBGUHEMRILAK D BE S
- JEE—— - "
() iA(i;anm) @féé%%?}%f;;;;b;f% mll)\UZL:O'OC“TAliO ‘ DSEN ‘&E@{/ﬁ
AU N3 1 DU AERRE | MW | 5FH
| @) | #MUAYF T T —ChlitE LTl | NOS | ZhBl AT AVYE
| @ | =7ravron | Np | JE R
| O [ 457 @ma) ko | Ns | #ERit7 L
L AFV) | 1unT o BN B L OER | RSEN | WERBG(E
| ) | HEERO AT T U A< | SEN | B{FeEmE
| (®) | 2m g /m® WAL T 2882 TR b7 | Skin | I ~ORAH M
‘ L | PEPBI N OEKBE RSN E Y EL SRS & | Sp Hfﬁz%é’a‘
5 REEASLETH 5 | STEL | &< BIRR
| D) | B 2 R B EN DR | TWA | SRS
| ) | et L k5 297U v 7k




A TLV BASIS (Abbreviations used)
card — cardiac 1Impair - impairment

CNS — central nervous system | inhib - inhibition

OHb-emia — LRT — lower respiratory tract
carboxyhemoglobinemia
convul — convulsion MeHb - methemoglobinemia
dam — damage PNS — peripheral nervous
system
eff — effects pulm — pulmonary
form — formation repro — reproductive
func — function resp — respiratory
GI - gastrointestinal sens — sensitization
Hb - hemoglobin URT — upper respiratory tract
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(2) AHBEIDRED AFHNE DX 5y 4 NP (KEERSBHETATSL) v v
K : Known to be a human carcinogen (& FREBAMENSH D Z &

o o s . e BB TVND)
1 ACGGIH CREIFBBERMREE R : Reasonably anticipated to be a human carcinogen (&)
Al : Confirmed human carcinogen (bt hIEAAAMEDHER S 12t FERAMRGH S ZERTRISHD)
72)
A2 : Suspected human carcinogen (bt RREBAMENEEDILD) 5 EU (REACH)
A3 : Confirmed animal carcinogen with unknown relevance to HM At (Carcinogenic substances)
humans (& ~ & OELES R ZREWFE D AAMED R ST Category 1 (1A) : b RRESAMEDE STV D WE
Wn5) Category 2: (1B) B RN AMNH D L AR INDHXEYWE T
A4 : Not classifiable as a human carcinogen (b k323 ALK F LT — R 3 B
% ELTHETERY) Category 3: (2) & FENAMEDBRENHEWE THLN, T—
A5 : Not suspected as a human carcinogen (b k%25 ALK T Y A e AN
& LTEEARWY) H£5EEM (Substances toxic to reproduction)
_ Category 1 (1A) : & h~DAEFHRE 1 240725 Z EBF LAV TV
2 BAEXGLEFER LWE
1: AICK U TRBAMER S S T 298 Category 2 : (1B) b M ~OAGERE %729 Z LN 5 & Ialp
2 ANRICH LTBEL SEPAMER D 5 LHWTTE L8 ENBEREXWET, +RRTF—ENH D
2A : REHLAS R4y Category 3: (2) t h~DAJHAE 42D Z L DRENH 5
2B FEILAS ERERAY 53 TR BThAHN., T2 RS TIEARN
3 [IARC (EIFEAAFFZEHERE) ‘ ‘ 6 EPA (7 A HIRIBRET) (2006 F4H4 K54 > (FBik=))
1 : carcinogenic to human (& MERAMERH D) Carcinogenic to Humans (b 2% 23AAE)
2A p\\robably carcinogenic to humans (B 5 <t MERAME - Likely to be Carcinogenic to Humans (& NMIFEN AN &
Bd5) , . ) o %R B D)
2B : possibly carcinogenic to humans (t 3723 AMED AIHENEDS - Suggestive Evidence of Carcinogenic Potential (G723 A%
H5) D AIREME 2 7RI 2 FELAY 8 %)
3 :not classifiable as to its carcinogenicity to humans (& K& - Data are Inadequate for an Assessment of Human
DAAEICOWTIIET 5 2 LN TERW) i Carcinogenic Potential (& BFRDAMEO AREVE DRI 21
4 : probably not carcinogenic to humans (5% 5< & MENA F B NS THD)
PEDI720N) - Not Likely to be Carcinogenic to Humans (& R3S AMED

AIREMEIEZRV)
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(3) DFG (MAK{EZ|Z2o\T)

DFG : Deutsche Forschungsgemeinschaft ( K4 VIR EEZS)

Carcinogenic Substances

1.

3A.

: Substances that cause cancer in man and can be assumed
to contribute to cancer risk. Epidemiological studies
provide adequate evidence of a positive correlation
between the exposure of humans and the occurrence of
cancer. Limited epidemiological data can be substantiated
by evidence that the substance causes cancer by a mode of
action that is relevant to man.

: Substances that are considered to be carcinogenic for
man because sufficient data from long-term animal
studies or limited evidence from animal studies
substantiated by evidence from epidemiological studies
indicate that they can contribute to cancer risk. Limited
data from animal studies can be supported by evidence
that the substance causes cancer by a mode of action that
is relevant to man and by results of in vitro tests and
short-term animal studies.

: Substances that cause concern that they could be
carcinogenic for man but cannot be assessed conclusively
because of lack of data. The classification in Category 3 is
provisional.

: Substances that cause cancer in humans or animals or
that are considered to be carcinogenic for humans for
which the criteria for classification in Category 4 or 5 are
in principle fulfilled. However, the database for these
substances is insufficient for the establishment of a MAK

- 108 -

3B.

or BAT value.

: Substances for which in vitro or animal studies have
yielded evidence of carcinogenic effects that is not
sufficient for classification of the substance in one of the
other categories. Further studies are required before a
final decision can be made. A MAK or BAT value can be
established provided no genotoxic effects have been
detected.

: Substances that cause cancer in humans or animals or

that are considered to be carcinogenic for humans and for
which a MAK value can be derived. A non-genotoxic mode
of action is of prime importance and genotoxic effects play
no or at most a minor part provided the MAK and BAT
values are observed. Under these conditions no
contribution to human cancer risk is expected. The
classification is supported especially by evidence that, for
example, increases in cellular proliferation, inhibition of
apoptosis or disturbances in cellular differentiation are
important in the mode of action. The classification and the
MAK and BAT values take into consideration the
manifold mechanisms contributing to carcinogenesis and
their characteristic dose-time-response relationships.

: Substances that cause cancer in humans or animals or

that are considered to be carcinogenic for humans and for
which a MAK value can be derived. A genotoxic mode of
action is of prime importance but is considered to
contribute only very slightly to human cancer risk,
provided the MAK and BAT values are observed. The
classification and the MAK and BAT values are supported
by information on the mode of action, dose-dependence
and toxicokinetic data.



MAK : Maximale Arbeitsplatz-Konzentration (Ff3£2&ZRE)

woger | sooew | @k

MAK-Wert MAK value
A R measured as the respirable
fraction of the aerosol
E I measured as the inhalable
fraction of the aerosol

g K

A,B,C,D | pregnancy risk groups or

«K »

H danger of percutaneous absorption

Sa danger of sensitization of the airways

Sh danger of sensitization of the skin

Sah danger of sensitization of the airways and the skin
SP danger of photocontact sensitization

not registered as a pesticide

parentheses), or

«“ »

i peak limitation categories (excursion factors in

-109 -

[ {3

Pregnancy risk groups or

Group A: Damage to the embryo or foetus in humans has been
unequivocally demonstrated and is to be expected
even when MAK and BAT values are observed.

Group B: According to currently available information damage
to the embryo or foetus cannot be excluded after
exposure to concentrations at the level of the MAK
and BAT values. The documentation indicates, when
the Commission_s assessment of the data makes it
possible, which concentration would correspond to the
classification in Pregnancy Risk Group C. Substances
with this indication have the footnote “prerequisite
for Group C, see documentation” .

Group C: There is no reason to fear damage to the embryo or
foetus when MAK and BAT values are observed.

Group D: Either there are no data for an assessment of
damage to the embryo or foetus or the currently
available data are not sufficient for classification in

one of the groups A - C.



Excursion factors, maximum duration of peaks, maximum number per shift and minimum interval between the peaks

Excursion Number
Category Duration Interval ***
factor per shift

Substances for which local irritant effects determine 15 min, average value *

the MAK value, also respiratory allergens

IT | Substances with systemic effects 2 * 15 min, average value 4 1h

* default value, or a substance-specific value (maximum 8)

** In certain cases, a momentary value (concentration which should not be exceeded at any time) can also be established.

*** only for excursion factors > 1

% BIHEE KGR E— 7R (peak limitation,”Spitzenbegrenzung) (Zit L7z —~#FIIHh 7 2V X5y (category,”
Kategorie) , 71 v 22X T/R LT 7 B 7 KEITRNMIA T (excursion factor,” Uberschreitungsfaktor) | T 5,

% DFG [List of MAK and BAT Values 2014] LKV 5| L7,
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(4) EEBEDZ I 22— | Fh—HK

EHEEZDI IA—K | HH—F

A

Ty

KEBRE (ZITHREIIZEALELT
DIEWZ BN R SBFE) OfERRMED
B HWE M Ok AL

REIBFEDERRIENR 2L D, FRER
DIERIEDS & %W e Ok T

REIEFEDERRIEILZ RO, KK DR
BRYEDS D 0 . o, BVRRO LR
L <ITFFWIRER DRt T2 O
T3 DIFERRIED & %W E B UK T (K
BOWPAZ KT % b 0RO
RO FERMEART L < 1EXFF W FRE D fE R
XIFZZ DWST a2 FE L IRD BIRD B
~EIRBEDERES 2 b D2 E T,

B WEBRPERFRD S e W Tk
Tl GRAACUIBEN R X 72851 %
DFBNRBNICIR S, 2D, K&
R A L2 s D EET,)

REIBFEDEIRIEITH 253, FEFITH
2

Ve

; N A X4

i 24
1.1
1.2
1.3

7521 || kS
1.4
1.5
1.6

REIBFEDERIEN 2L 3D, fED
THUE R K T
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2.1 || BlUcrEmIE S =
| 7522 | mrEw= 2.2 || B HEIEHE I A %
2.3 || EEETET A
252 3 | Bl kb 3 | BlkrbmdE, BlAMEET S,
41 | FTRMEWE, A ET S,
SR JVEBET. 1 ARFE K
|7§X4"ﬁ%%%gﬁ 4.2 | EATEKVEWEL, TR AT B,
KIS AT, A AT 4 AT
4.3
5.
5.1 | BEALMEMEL, Mt A5,
77 A5 | BALTE S Lo | B, AR Lo
i P e
6.1 || H¥, NMEICHT 2B MEE2HT 5,
2526 | myp
6.2 | FHEE IO LT VIE,
2527 || e 7| s
2528 | e 8 | mertm
77z9/§?§@ﬁ% 9 | zomomErmg

UTo URL L0 5IH L,

http!//www.un-no-un-number.com/un_no/un_class.html




(5) R-phrases R15 | /K L8l 2 LB KIENE D TEWH R &I 5,

16 | BALIEWE L IRAT D LIBRIE L 72D,

% BnT, AR IMSDS (L 17 | ZERPTHRIEKT D,

BRrehT—42v— ) HAiE#E (199 541k
T3 H AL 28 L7225, R40 oA B A H
L7, 72, %) O H50H 5 H 0w

18 | fEM TSI BRI DR — ERIRA W & RS
LT LDDD,

BRI 50 C L 0T A OB E B LT R10 | MRFHERERLI G S 5 2 LA D,

RUTEbDOTHD, 20 | MATHEHEETHD,

21 | KRGICHMT 5 L BETH D,

RHBEN fGRAWEICAETS ) X7 OfE 22 | fkIAL EHETH D,

|

|

|

|

|

|

|
(Rl | SRR B 5. (R23 | MATDLHEHTHS.
R2 | i, BB, Kb BV EEOMOREAIRC L Y BT (R24 | BN HRAS B LB TH D

YRS RS, |R25 | AR T L HEHTH D,
R3 | i, B, KA\ ELOMORIIIC L O IBRT (R26 | WAT B LIFHICHETH D,
DY AT BEDDTEL, | R27 | ReiicHET % LRI R Ch D,

R4 | EEICTREO B VVERES RS E LR S, R28 | AT LR ICE R TH B,
(R5 | AT B LT D D L bbb, (R29 | kBT B LN AR BT S,
|R6 | ZER & DBEfROF D B PR B B, ' R30 | B HICEIKMEREL 72D 2 L0 B,
RT | kAT NS, | R31 | bk AT D L TN A KT 5,
RS | WM L B S L KKER T I LB 5, |R32 | W& BT B L IFRICH RN A& KT B,
RO | WM L IRAT D LIBRIEL 25, (R33 | BREEEO RN DB
'R10 | 3lkMETH B, R34 | kigEBIxECT,
R1L | BlktEAE, |R35 | EEOABEL X EIT,
R12 | SlkMEA = DB THE, R36 | AT B,
|R14 | KEWMLLKIET D | R37 | MRURERR AT S,
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| R38 | A AT S,
|R39 | IEEICEKARATSHEBOERN D 5.,
‘ R40 | Limited evidence of a carcinogenic effect
F M AMED IR ST FEAR B B, (%)
R4l | IRICEEDMEEEZ 525U A7 B3b 5,
R42 | AL VRAEEBIE T D L 0b B,
| R43 | BREHEIC L 0 EARSIXE ST D L Ab D,
|R44 | BEERIETINENT 2 LIBKT 5 U 22 03 5,
| R45 | MAEBIERITZ LN D,
| R46 | BEMOBETHRELZSIZEITI L2 D,
R4S | EMIREIC L 0 EIEOREIE S U BERNH 5,
R49 | ALV AR ZRITZENRDH D,
|R50 | AAEAMICKH LTHERICEHRTH 5,
R51 | KAEEMICH L THBTH D,
R52 | KAEAEMICH L THETH D,
[R53 | AABIEE R CEMICH 0 BEBERIETZERD 5,
[ R54 | WX L AR TH B,
| R55 | BMHHICR L AR Cd B,
'R56 | THAMICH L CHBTH S,
|R57 | IVAFICKILTHBTH 5.
R58 | BB CRMICHE  BEEE RIFT L b5,
|R59 | AV VEICK L CEBTH B,
| R60 | AEFEHRER R ) Z L BB D,
|R61 | WIICEEKITTZ Enb 5D,

R62 | AGHSREAHE/R D U A OATREMEN B .

R63 | IRICE L RIET U 27 OAREMEN D 5,

R64 | RFILFEVUCELZ RITTZ &b D,

R65 | Harmful: may cause lung damage if swallowed

BEN  RBPBACEMPBREEZZ T2 LB H D, (%)

R66 | Repeated exposure may cause skin dryness or
cracking
ORI T2 & HEEZRELITODENEZ G &
BT Eendd, (%)

R67 | Vapours may cause drowsiness and dizziness
RN, RABIOO TV ESIEERZITZEND D,
(%)
R68 | Possible risk of irreversible effects

RAWRREE KET Y A7 Ok’ d 5, (%)

R 7V —XDMEH
R

14/15 KEWU SIS L, BIAMER X b TEOH A
EH T %,

R15/29 KEBRT D EHHETHRMERE DD TR
A& T B,

R20/21 %gbkk%%iw&gmﬁﬁbkk%ﬁ%f

R20/22 %ALK&%%&U&&@AK&%%??&
WA LTz & & BRICHEil L7 & & 36 KO

B202122 | o pr e x &< s,

-113 -




R91/22 R\ B LT & & 36 L OMKIRAATS & &
E— Th b,
R93/24 zgttk%%&@&%K§%Ltk%ﬁa?
R93/25 %Abk&%%iwﬁﬁﬁhﬁk%ﬁﬁf%
WA LTz & & BRgICH L7 & &8 L O
R2324PE | e xfrtich s,
R94/95 R\ B LT & & 36 L OMKIRAATS & & 7
E— Th b,
R96/27 zgttk%%&@&%K§%Ltk%ﬁa?
R96/28 %Abk&%%i@ﬁﬁﬁhﬁk%ﬁﬁf%
WA LTz & & BREICH LT & &8 L O
R262T28 | L s i it e 5.
FE R\ B LT & & 36 K OMRIRAATS & & JEH
R27/28 CHBECDH D,
| R36/37 | IRdS K ORISR & T D
| R36/38 IR L O 2R S,
| R36/37/38 | IR, MEULEERIS K OWRE A RS S
| R37/38 LSRR K OB & AT B,
R39/23 B WAT D LIEFICER AR AR s
E— RIS 5.
R39/94 B BB L HEE I B R R Y
— R R IR 5,

R39/25

A RAIATe & IRH TR RN RS R
BAETIEbRA B %,

R39/23/24

A WAL L SR IO FICHEM L7 & =
FEEICER R AR E 2 KT AR &
Do

R39/23/25

ﬁf& CMA LT E EBLUORBIANTE L EIEH
(CE KRR 2 BT T ERD & %,

R39/24/25

A7 BURICHERR LT & S B L UAIAATZ L
IR CERRA SR 2 KT a0 &
Do

R39/23/24/25

A3 WALTZEE, REICHEM LI EB L
ORIIA A TZ & & R ZEHR IR AR 8 2
BAETIEbRA B %,

R39/26

AT MAT D L IEFITERRA SR
B BAETERN B %,

R39/27

AT BT 2 LIERICERARA
R RE a8 5.,

R39/28

WA - KA IATe & IEF I TH R WY
W KT H 5,

R39/26/27

HEEITAE WA LT & B L OBE IR L
Tz & SHERICERRA R 2 LE T faR
75‘33%35

R39/26/28

%%% Ej(iiTTJEEI R K i?‘ﬁl@?ﬁ)
50

R39/27/28

AT« BRI LT & X B JURAA
ATZ & EFERICH R AR B A M3 3 e
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R39/26/27/28

R42/43

R48/20

R48/21

R48/22

R48/20/21

R48/20/22

R48/21/22

R48/20/21/22

R48/23

R48/24

R48/25

RN 5,

FFEICHEE  MA L&, KEICEML- &
EBIOEAIAATE L & IEFICER RN
WL NIETERND 5,

AN X OV S L B{EE S 2o
k75§3%)%)o

FHE WAL D EMREREIC L EEORERE
EEAEL LGN D D,

HE REEMIC L2 EMERFICI Y BEEOH
FEMEE L E U AIERAH 5,

FE : RAPADZ SICL A EMBEZICLY HE
DIEFEEEZ A UL fERN S 5,

FE AR IO EEMIC L 2 EMRZRICK
O EEOREREE R A CAGERN D D,

BE MABIOEAIALZ LI L 2 EH#FE
WXV EEORERELZECDLBER1ED D,
BE  REREMS IO AIATe Z LI X 2 EM
RBICLVEEOREREZECDLENH
%,

AE RN, BEEMB IO AATeZ LTk
HEMREBICL Y BEEOREEELE U DR
N5,

FHE o WAL D EMEEIC L0 HEE ORRRE
EEECDGERNS D,

HE o BREHEIC X 2 RIMIZFEIC L0 HE O
JEMEEAZ AU HERNH 5,

A RABADZ LICIARMERICLY EE

- 115 -

R48/23/24

R48/23/25

R48/24/25

R48/23/24/25

R50/53

Rb51/53

R52/53

R68/20

R68/21

DREFEEZECDERRH 5,

A7 - WAB LOBE I & 2 REIRZIC X
D EEOREREELZECDERDH 5,

A7 MAB LOIAIATL Z LI KD RIIEE
(2 &0 B OIS 2 £ U5 fER1H 5,
A7 - B KO ZIATL Z LI L DR
RFRIC & HEORFERE 24 C SR8 H
60

A3 WAL BRI KO IAT Z LT &
D RMIFRERIC L0 EEE OFREE 24 U D fER
B 5,

KA U OERICARTH D, KAERE
HCRINCO ) BB e M3 2 &0 H D,

KAEEMK L THEETHY | KERER TR
WOl VEREERIETZEnH D,
KAEATK L THETH Y, KEREST TR
WOl VEREERIET R H D,
Harmful : possible risk of irreversible effects
through inhalation

BE BN LY AL RET Y 2T
DFREMENR B D, (%)

Harmful : possible risk of irreversible effects
in contact with skin

B REHERIC L0 KRR
AT OR[N D D, (%)

P KIETY

1E



R68/22

R68/20/21

R68/20/22

R68/21/22

R68/20/21/22

Harmful : possible risk of irreversible effects if
swallowed

FHE  RAPIATL T LT L0 AR K IE
T U7 OR[N D D, (%)

Harmful : possible risk of irreversible effects
through inhalation and in contact with skin
BE WA IO G X0 AR )58
ZRIET VR OR[N H 5, (K)

Harmful : possible risk of irreversible effects
through inhalation and if swallowed

FE RABLORABATL Z L2 X D ARAMERY
WA KIET Y A7 OR[EMERH D, (X)
Harmful : possible risk of irreversible effects
in contact with skin and if swallowed

HE o REEA O BA T Z L2 K0 AH]
W E NIET U A7 OFREMENH D, (%)
Harmful : possible risk of irreversible effects
through inhalation, in contact with skin and
if swallowed

FE A BEEE L OMBGAT Z LI &
D ARF W ZE RIET Y A7 O %D H
D, (3%)
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(6) S-phrases

¥ORRSUR. EAMICEASEE TMSDS (b4
BT — &/~b)ﬁ L] (1 9 9 54E{k
SETERMAL) 260 L7228, S44 2o\ Tl
BRL7z, 72, (%) OREFOHLLOIHEFEY
BRI B W TLOIEH DR E BB I LT
RLEZBOTH D,

MTRERENV fERAEFHE BT > RemE S

. BN DB L CIRET S,

ET D RMIERME) »NOREL

‘...(%ﬁ%ﬁﬁ%
THRET D,

SL | BEEDTTIRET S,

152 | THROFORHPRVEFICRET 2,

S3 | AETCIRET B,

S4 | EIERERD BB BINCRE T S,

‘% NI % (B3 S RET DY) 22l fk)
= TIRET D

186 ... (REEESRET L REESR) FORET D,
| s7 RBEBAL RS T 5.,

| S8 RER AR LT R CIRE T 5,

) RIEWRD LVETIRET 5,

(s12 | ABEmE LTRE LTk bR,

|

|

| BB S BEEL TIRE TS,

| S16 | FEKIED B LTRSS D — A,

(S1T | AT B L TIRE T S

1S18 | AEOBIG L OBEOBITEET 5.,

1520 | BRI AL,

|S21 | BBk

1822 | MEEERWA LTI D A0,

‘ ’s ‘wx/7;~b/ﬁ QAT L— (B S EET
— EA)) AL TR D70,

1824 | HICRRRN K S I2T B,

1825 | IRICABRVE S IZT B,

g5 | EASTHA, HHIZEROKTH i LIEEIOD
22| #EZT 5,

1527 | BB AR AT R T EE DI,

g | ECHRIED, BHICSRO. . (MEEEIE
== ETAH0) THES,

1529 | HERBSICHE L TIEAR S 200,

1830 | ZOMEITKREMNZ TIER AR,

| 533 \%**_ﬁﬁé%%ﬁ%%ﬁﬁé

S35 | ZOWERLOEBIILERFIETHEET 5,

536 \ﬁﬂ&%é&%ﬁ%?é

1837 | EUARTREEMT D,

1838 | AR s, WY A AR R A E AT S,
1839 | R KRR A ST S,

‘MO PRI L O Z OWE TIHER SN b OT R TEERT

Exid. .. WEEENRETETLH0) 2T 5,
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s43

s45

546
547

548

549

$50

s51
$52
$53

556
$57
$59

560

KIRMBIEDBE . 72— L EWA L TIER LR,

FRZK Ve 6 ) 72 R O B (BG83 FE E
T oREN) ZH T D,

KEOHZEE. .. BEHATS, (.. L 1K
RIOIEMM I RT D, KRV AT K E D5
At TKkZFER LIRS0 &A1 5, )

FHPEE L EHLNVETRDBEVWGE, BEHIZE
fioRRE%IT5 (TCENXTINVERED),

KAIA TGS, EHICERMDOZE %, ERICE
DREEZIITINERED,

. C (BEENFEET HIRE) LT CHRET S,
C. (RLEEFENRET 21U 2WE) CTliEiReE
I L CTIRE T D,

BAUIORH CORRET D (RegaB LR Tk
5720)

(BOEENIEETHHD) CIRAELTIEARD
VAN

KD LWGFT CORED 5

REFEO KX VREETORNTOM M I8 5,
FRBAWET D, T O NI DR R E 32T D,
ZOWER I OEwIIAEREEY S L 3R 72 B
W OWEGHTICBEET 5 2 &,

BREEIGYR 2 e T 57212, W ama T 52 &,

[, B AR N BT 2 a3 G EH R 28 1
Fltﬁl/ \/a\j/)’@:‘}:ao

ZOYERREIAEREEM E L TUEET 5 &
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563

564

BREFRA~OH 28T 5, FehlZetar HettT—4
v— hNEST 5,

KASANTE BB T TR B R0, BEHICERIO
PEREZT, EMICEORBELIIT NV ERED,

In case of accident by inhalation: remove casualty to
fresh air and keep at rest

WAFEE DA« BRE 2B R 22RO ~B L,
HEHZT D, (X)

If swallowed, rinse mouth with water (only if the
person is conscious)

RIANTEG L, REKTHES (EEICE#RD b
DG DH) (%)

S 7 L —XDEH

S1/2 FA2 DT FHEDOF O RN WGITIIRE T D,
S3/17 Kanw B L CHPTICRE 3 5,
Keep container tightly closed in a cool,
S3/7/9 well-ventilated place
Romm B L, R0 LOBFTCRET 5,
$3/9/14 (RLEEE DR T D IRAAERYE) 76
- BiEL T, RO LWIRFTICRE T D,
(HLESEE DT D IRMERDE) 12 D
S3/9/14/49 | B L T #5KD LW BTSRRI DR s TO LR
BFTb, (BEHREBLEXZ IR
= NATRLT = s 3 Paran
$3/9/49 PR D X WIBETIZ, RIDOEZET TOHRRE T

5, (BF&#zeBLBEAXTUTRLRW)



S3/14

S7/8
S7/9

S7/47

S20/21
S24/25

S27/28

S29/35

$29/56

S36/37

S36/37/39

S36/39

. (LG E R DIRMGERYE) 7 D $37/39
BELC. WATICIRE T D,
REEABAL, Wi LR CIRE T 5, S47/49

Beanw B L, R0 LWGINCRE T 5,
AeaagiL, .. C (EENEET DIRE)
LI CRET %,

Il PR R IR o K UVERBE,

B K OMR & #4385,

After contact with skin, take off immediately
all contaminated clothing, and wash
immediately with plenty of ... (to be specified
by the manufacturer)

B iz b G0 ST KT R TEHE I
E, EbicZED. . . (BUEEENEETD
HD) THEI, (%)

Do not empty into drains; dispose of this
material and its container in a safe way
HEAKBR I L CIE7R B 7220, ZOWE T JUEER
XL TIETHET S, (%)

BEKIBIZH L TlI e b2, ZOWE R XL ORES
A EREETED Y L < IZRRI 72 BEZEY) OIS AT
WCHEFETDHZ L,

O RERB L OFREENT 5,
YRR, TR L OIREim R R 2

M4 %,
Y e AT K OMR /B R B 25
60
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WY B X OWREHEAR#EE L2 BT D,
. C (EENRET HIRE) T T, &)
DEBPTORMEET D (BésxB LEZ Ik
H7200N)



