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1 @Eaxts (SDS) HEEmwE

(1) 1I-Taxray

LM BEDRT [CAS No.] & TLV-TWA S BRBE GHS %8 (EEICH I 2HEN) TOMOEEHITHRE
4 [B4] | 1-7es7 ey [B47 | TLV-TWA SEEME (AR X454 - [EEfEREYHE Class
=R=D | 0.1ppm [A4] Rzt 2EERBE IR | Ko2 or Division/ 3
4 1-bromopropane ACGIH /2013 / 1EAfE | #lHE © NTP St EH
o CHB R X532 %HE (2014 (13)) /R
= ainine [TLV Basis] BEEAONSE - 2 Eit | X3 (UM, | - REACH : sWamwi
CAS No. 106-94-5 CNS impair,peripheral (HENE< #8) JERERE D (SVHC) ErEk
Wi | IR ﬁﬁg neuropathyhematological & FrEMEM gL - 283 | Ko 1 (FHERR) + OECD: &4 EELF
Mg gb | 5‘%& ) repro toxicity(male & female) (RIEIEL< #) ) wHE (HPV)
pH Fexi L (LLLE7 v SDS) - DFG :
[Py —110C HRRE R AKX (2010)
iﬁi}_ Iég:{CP 0.5ppm / 2.5mg/m? 9
AU ('ISOC)a PERTES 12012 AL (2010)
(UL EE5 v SDS) [H]
MO RNEAT S
A& HBE - -BAR REEZFOHRHE w5
P - BURIRURL (£ 7L SDS) | kgRiE 2012 4R - fER - 51Kk (222 o e N
Bel. 7w s A, Eie i 4000 <5,000(t] | © PA254F9119 0 HAE(LE 0910 5 | C R(li) W 2 AU 8 L5 979)
G S NN VAT =T neTn AR OBMRE | el A% S« 1-384)
BLOBEADCH, 2B % Wj;;%;%ﬁ?%;m . —TmRETRs
OB FH OV, =T/ — T E=ERTEERRG RRBEEMIEE
%3;7;5%”;&% (o 3 WA & R B 28 BRI [RE] c AERKIGYE (FERES 9 AW O 200)
T AR et Rl — 4 72 L] - FEATL A
sn i AEAFSERT) FRRAFNR 1D 2(12EICER (F8HE33HB)

RIEfEEE (EH - R



£7/V GHS 77D (2008 FEE /RFFEXE)

SERE (A 2R

RIS 3 2 mE 2 B G

/ IRF

S

™ At

~ ot
i

A

He B =

e TE AR RIS 2
1)

i
o

Bt

o,

PE (A

(i

X7 4
X552
X772
X4y 3 (KB
PR JRRIEVE )

Ky 1 (FPAxsh
%)

AWVE OEFIFRKIEIEEE (20°C) 1% 132,000 ppm TH Y .7 v F & 7= 4 FEE A g5k <o LC50 15 7,000
ppm (ACGIH (7th, 2001)) & D bREEELZEHA LK 4 & L,

HSDB (2006) (2t b2l LC TRICHEM: ) ofEl, ICSC (2004) OEHIRFEFEOHIC IR 5]
L ORI NS H, BREGRPAESHMIEZE TS B2 bND=0, K4y 2 & L=, EU 2% Xi; R36/37/38
(EU-Annex 1) Th 5,

T v M AWERAREIC &L D T HAFENT 1250 ppm LA LORERETHES » MCAMBEREOR TR 507,

FO & F1 T, BEEAMORIICHBEERAEN O, ZRELE ez 0B Liz) (ACGIH (7th,
2001)) BOFRBNRH B0, ZORBRTIEFEY~OFBIZBT 25RRIT R, —KRIMOATFIZRETH 5,

F72, 7y bEHOWTEWRAZERBR T HEBEERLY . FEEOHET » N CIXIMERE O EIC X 5 ISR
ERRLZ > TW5HIET ) (HSDB (2006)) & DB H 5, IR 6-19 HD T v MIRARTE LB < [HEH)
YO EINIH] & BEEORAD B3R b AED b BB A RIKFIIC R oNT, £z, KEmARETIEMm
BOEMMAEEICHIM L) (ACGIH (7th, 2001)) 02 H 5, UL EL VX5 2 & Lz, EU43¥EIT Cat. 25
R60 & Cat. 3; R63 (EU-AnnexI) T&H 5,

IOV TIZ ACGIH (7th, 2001) (& 11 KRN AREE L2 T v MINE, IEEME T, EBIRGR, MRS RE
L7=2d, 0Ty MZHRBMFREFT IZR O hoTz) EOFREBNRH Y, £7-, ICSC (2004) DMEH#RE
DO TKEERET 5, FARMRERICHEL X BREMEETL22E8H25) BRI TVDLZ &b,
Xy 8 (RGBERIMME, BRFER) & Lz,

72¥. EU 43¥1% R36/37/38. R67 (EU-AnnexI) THh 5,

OV TIE, 7y FEAWE 28 HEWARZERRT [HRARsR, WREHR, MEHR, V2 SRRk 5
Wi, 2Ty bEHAW 13 R AZRERET IO/ gL 2R (ACGIH (Tth, 2001)) FDFib
Do D, FHANERA~DEEILK Sy 2 DA A X v AMEFEFHN TH LI, FNLSNOEEIIX Iy 2 DA X
ZMEEBADHBETAHADN, B MZOWTIE, (1-7exF a3 95 5% a A OIIEAANC/EXRHET S 19 %
BN, 2 # HRIC TR EGFORN, WET EPRREEELZRE L, PRMMREROBEEICL D &) (ACGIH
(7th, 2001)) L DFBERHH, YL EXY | K55 1 (PHiRR) & L7z, EU 5%E Xn; R48/20 (EU-Annex I)
Thbd,



EEHMEFZOBREELY

1. FRREORE

PSR TIX 6.60 ppm A3 TRARENT, SEEHRRIEALIERE~ DR & B
WD RARRRIRE L AT RN TED. ZINOHRRESL, FE10 %=
AWTE X724 L 0.66 ppm &72%.

B ERTIZ, NTP 5N 1- 7Tee a0 0 2 EMRAREIC LS 5
v MBI A TREEEZT] SN L TNDED, BEFESHIHKREINT,
FFEMED Y 2 7 FUMIZIB N TEIESH V OETLVERHATHZ ENTES.
NTP #EIZBNTT v MBI RO LOAEL X 125 ppm, ~ 7 A IC
175 LOAEL 1 62.5 ppm Thotz. —J5, Mgk, HEMAGEEMEZ
fili L7z~ 7 21§ 362 T3 LOAEL 13 50 ppm To 5. EZEFFRICH W THF
BEEREO LN TE LT, HIBEED A I =X MT I ST

VL LU, EEFZETIE - T e S a N U CIRE S ot B i FSH
DEADBEDOOENTND. KE =20 T A FINOEFITH A REEO—
BYEORENRRO LN TND I L EZHETEET L L, & M TOEIRFEEN
BEEN5. Lzho T, ~ v AMEMEAEMEIZRIT 5 LOAELSO ppm %
FIRIREHEEICH WS Z &M T& 5. LOAEL50 ppm % 10 DA HEEMERREL
Tk L, NOAEL % 5 ppm E#ET 5. NOAEL5S ppm % Ffi 22 D R hfe E 4
RE10 TR DL, FFAREL 0.5 ppm LHEEFRETH .

PALk, SEoe & AEEBEME OB ER T — 2 N OREHIZEK L, 1- 7=
BTSN CHRREELE 0.5 ppm ERETD.



(2) 3-TuE-1-uXy BILELTIN)

EEMED R [CAS No.] & TLV-TWA Br RREE GHS 2% (BEEICH T 2HEN) ZTOMOESHERS

4 [B4] | 3-7exe-1-7u~[7V | TLV-TWA AETRNE (B X473 - EEERY
n7ua<A RXIZR(AT | 0.1ppm [Skin;A4] TN (A ZRR) X453 Class or Division/ 3
V] ACGIH /2011 / FEXfE | FEE Ak - R X451A—1C

B4, 3-Bromo-1-propene [Aﬂyl ARl %92 T Ze R 1E - BRI X451
bromide] [TLV Basis] e

e CoHLoBr Eye & URT irr ##?t%é’?ﬂﬁ%% - edEtt (B | X453 (RuEHRME)

mE< #7)

CAS No. 106-95-6 TR (ERER) (B L& /1 SDS)

WELFER | R WK L

M & (017 1

By T2l (%)
pH T—HRL

Al —119C

R 71°C

ARRIE 142mmHg
(25°C)

(UL EE=7 v SDS)
X HFEEATD

2B HiE-BAE REEEORHE L
HHERUERE ((£5 L SDS) PRTR & H_FEE(LEWER | © R - 5IKEOY PRTRi%
fE# . BV AR (2014 | - EEREFHEBRER - EoMEEIEWE BAEE  2-81)
12 AR - BRFVERRD b BEAF . ETnE———Tuy (AAET
10 [tY] (A—%—) b 'E yL)
BEERE L
8 i % P



E5 /L GHS 433 DORH#L (2006 £/ BURE Frdik )

ArEREEE (REA)

SERE (A @ 2K
)

20

BEREIEE &k

R4 2 EE R
G IR A

R A B Mk A 7
(CAEES -y

X553

X5 1A-1C

<Ay 3 (GBI

7 v haEAVWRN#E 5RO LD50=120 mg/kg (RTECS (2006)) 2%, K43 & LT,

F v b EAWERARERERO LC50 (30 20f#) =10 mg/L, LC50 (2 #§fi) =10 mg/L (RTECS (2006)) (3
S, HELEZEALTEL N LC50 (4 ##) =35 mg/L, 7.1 mg/L ® 5 L/NSWETH D 3.5 mg/L 13,
710 ppm ZHEYST D,

fFN78<E 142 mmHg (25°C) (% 18.9kPa (THHY L. Z OFIFIZKUE TOfMZASER LI 187,000 ppm T
&Y., 710 ppm [ FEIFIZARERED 90% L0 bIRVMETH L2226, [IXMERIFEALEERVEAR] &L
T ppm DOFEMEETKSFL, K433 & LT,

HSDB (2006) »t MEFHREIC, THEOKFEMMEZAET D] LHDHIENB, Ko 1A-1C & L2y, MKy
MBI AL, REMOBRN ORI 1A LT REE L,

HSDB (2006) @t MEZEREBNZ, TRICEEORMEE4AT D] HDHDOT, Koyl L,

t MZ2WTik, HSDB (2003) 12T, MERsZART 5 ) EORBRH D b, ZoBfEEEZET 5 &
Ez 5N,
PLEX Y, XS 3 (RERMME) & L,

_10_



(3) 77 v (&EME)

7 TTv

E2HEDOATF [CAS No.] F

4 [l | 75 v [7Fr ]
¥ 4O RMEKRORESE

2

oA Butene[Butylene]
% Mixture of all 4
butene isomers

TLV-TWA B¢ BiREE GHS 7388 (RERICH ¥ 5 HFEFMN) ZOHOBFEERRF
TLV-TWA (3%) FT—#7 L (&7 /L SDS KIERK) - [EEERY S FE
250ppm LTS EES Class or Division /
ACGIH /2007 / FERfHE 2.1
EBL LA — R+ T 5 72 L * OECD: mEiER
[TLV Basis] R-phrases * S-phrases : 7 —%72 L LM H (HPV)
Body weight eff

2% Chemical Book (Zi% May act as an asphyxiant or
slight anesthetic at high vapor concentrations. Vapor

= ==v C.H W ST (AF
L KO TTv (REME) & concentrations are not usually a hazard at room
CAS No. 25167-67-3 LT temperature except in enclosed spaces.| & DFLIERNH 5,
CXlEEESR)
S e v fi A % NGL SUPPLY CO.LTD.#» SDS (60~1009 i, L
mELEl | Bk F—skL ARRIREE (EfiTFR) XT phiseiiveiele * ( R CLP %% (GHS)
= f 2] o
Y = 7 ZnL £ Eye : Not a normal route of exposure. May cause frostbite (¥, Health hazards
R T=AARL burns to the eyes. DEHHIZONT
EH —AL Skin: Not a normal route of exposure. May cause frostbite lconclusive but not
li?ﬁz‘ﬁ —185. §4OC burns to the skin. sufficient for
B A —6.26C Ingestion : Not a normal route of exposure. . .
- . . . classification] & &
7AR5E 2025mmHg Inhalation : May cause respiratory tract irritation.
. .. . FONGAY
(20°C) Excessive inhalation may cause central nervous
(LI NITE (L2298 i system effects (headache, dizziness, tremors, loss of
LEERELAE S 2T 1) consciousness). May cause asphyxiation.
A& 88 - AR RAEFOREF e
AFVy e THETTI | fbEEE /2012 4R - fE - ko B A | K CASO—&mIT Y =7 Y Y — A2 T& % Common Chemistry T
NEEL, T H DT o A 900,000 - <1,000,000[t] WM&+ 25 L. No CAS Registry Number & H/1&N 5,

Bt (b T3 H )

X HERSRIREEERITTORRICKSx [TF7) Lk

_11_



ACGIH o#&EE LY [7T7v (2E&HKE) tonT]
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 #HFME v 7 7 AV (7T 8,/ JETOC ® WEB ¥ b
X V5
E bDEE

B EIZIRICKT 2 26 77 VEORIMMEZ T 272007 —Z 1%
FAELZW, L L, BEERITIRNIRR OARYE I Uiz 722 51X, ik
G, HEOREAMGR I OVERITHGEEZELD Z L1 DH D, W1 0C
ThHH, THTRECL>TRED L Th D,



A =TTV
eEmEDLF [CAS No.] %

g 4]
s

l#==v

CAS No.

WEAL R
PEE

2TTv (R —=TF L]
2-Butene
C4Hs
107-01-7 I&EW
590-18-1 cis
624-64-6 trans
P2/ NN N

1) et 8790

By T keEE
pH FT—HL

[ B —Butylene]

i —139.3C cis

i —105.8°C trans

h 3.7C cis

A 0.9C trans

ARRUE 1,410mmHg cis

KA 1,592mmHg trans
(XKLL at 201C)
(UL k5L SDS)

A&

sec- 7 FNT I a—)b - T2 URE B
B GRfba g Ap%sy) (7L SDS)

TLV-TWA B EiREE
TLV-TWA (3%)
250ppm

ACGIH /2007 / EERfE

[TLV Basis]
Body weight eff

X OTT L (EEMEE)
LLT

TPRRE (ERYR)
L

g -HAR
(k3L 12012 4F B
900,000 - <1,000,000[t]

_13_

FrE RS - 8wt (R | X933 UFRERERD)
=<

ZOhOESHERE
[E #7058 Class

GHS 7388 (RERICH ¥ 5 HFEFMN)

i) or Division / 2.1
(UL k=71 SDS) OECD : mAEFE (L
g (HPV)
REEFORHFE &%
fERRY - FTBRMED T A ¥ 5L SDS @ CAS No.
TFERFEHARER 1% 107-01-7

WA & 2 28 SRRz
Qe fk[7— 72 L]



£7/V GHS 77O (2008 £/ EA R BE)

~ 7 ATE IR (300-400 mg/L) 1 < #1 & 0 FARARRE R O 2 5] & 2 Z L (PATTY (5th,2001)) .

7w FTIE 10057 ppm E TOWEDIE BEBZICAFRL 220 | ROTHRY O < BRI BEIR 12

ReERER AR (IR X5y 3 (FRERE) Eo MBI LT DORAET /M -7 (IUCLID (2000)), F7z, b b TH FHMRERICEE L KIFT A6
PR 5 LIRS TWD (PATTY (5th,2001)), b k& B THMRm&EIME SRR S, X< E%&

BOFERE LTT v TR ARERARD 5N 2 LB Ky 3 (REMER) & L7

_14_



v 1-TFv

EEMEDORFR [CAS No. 1 & TLV-TNA BFr B RIE GHS 2% (BEICXIT HEEMN) ZTOMOESHERS
4 (&) | 177 [ 77y —7F L] | TLV-TWA (%) FEEREMI A - FEE (B | K93 (REMER) - EEERY
4, 1-Butene [ o —Butylene] 250ppm FHE< #8) Class or Division /
— ACGIH / 2007 / FERf# (Ll &7 v SDS) 2.1
l#==v C4Hs .
- OECD : @4 =ik
CAS No. 106-98-9 [TLV Basis] S48 (HPV)
Ry | Bk XUE Body weight eff
M & e}
By R ¥ 7T v (EREME) L
pH T—HRL <
AR —185.34
WAt —6.26°C TRRE (Efra
FRRE 1,986mmHg 2L
(20°C)
(L EE7 v SDS)
A& BE-BAR REEFOHRHE w5
RY 77, LLDPE &, RV AL 7 o ookl 7 | {b5FIE 12012 45 - fEBRY - AR AT A
& ) —NEOE (7 v SDS) 900,000 - <1,000,000[t] - EERMERBRER
sec- 7 FNTIa—)L « T E TR, BRE Gk < WEDE AV D ERIFME(RR]
AT ARSy) (b L2 H i) - BfR[T— 72 L]

£ /v GHS EORIL (2008 FE /EAFBE)

~ 7 AT 15~30%DIEEEZ W AL FEOMR, R EZER - LzZ ERRESN TS (PATTY (5th,
FEEAR AR e (PR X4y 3 UREERD) 2001)), £7-. v 7 A &E VKGR TIEE 22.7%|2 L 0 AABHREEDS EERR S 417 & o4 (TUCLID (2000))
B, TS OHIEICESEXS 3 URRMEM) & LT,
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= AVTFLv

LEMEDRH [CAS No.] & TLV-TWA Br BRI GHS 348 (RFEICx 4 2 H/EM) ZTOMOESHERS
4 (sl | AV TFre [2-AF 07 mX | TLV-TWA (%) FeERER R - 2E M (E | X3 URREMERD - EEERYH Class
YNUIA VT T V) 250ppm FNE < §2) or Division / 2.1
4, Isobutylene [Isobutene] ACGIH /2007 / E=AE (LA EE7 v SDS) - OECD: mAER{LT
O W'E (HPV)
[#===2v C4Hs [TLV Basis]
CAS No. 115-11-7 URT iI‘I‘,
mEALry | IR ESRLN Body weight eff
P @, T2l

LA St 2/

D4 Al A B
oH L X TT v (ERMERE) &

LA —139°C LT
h —6.6C
RRE 2,310mmHg TPRBRE (EfTR)
(25°C, experimental) L
(LLEE5 1 SDS)
A& BE-BAR RREEZOHRME -k
TFNLIN—HOBEKR, KVAVTFVLo A VTFL-AFVLUHES | (LEE 12012 FE < fElRY - ATBRIE D AT A
Wi, 1 Y 7 F LMok~ LA UL EAHIR, EAIRIKESMEICANS 900,000 - <1,000,000[t] | - ERRMEHERER
S ) v, EBEMLBC LD A K 7 U B A FABRIER. By 2 Al R B ZE R (1]
YU D -7 F LA F =TV (£7 /v SDS) . K[ — 27 L]

ARG « 7 F T L, TR LAl (RS H i)

E7 /v GHS 38 ORHL (2008 5 EAFBE)

Z v FOWAIEL TRBRIZE VT, LC50 EE (270000 ppm) T 1 BRI TIRVBRELRIEIZZ2 Y . ~ T A
YTl rE (BRI | Ko 3 UREER) DFEHFEOFRBRICTIBNT 40 % (400000 ppm) LLEDOEEIZBWCHEMERN RSN Z L5 (SIDS
Access on Aug. 2008) . X457 3 (FRIMEH) & L7z,
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(4) T hI b FuxXFrEkT Z LR
iEEMBEDLH [CAS No.) %

g (3141

e
CAS No.

WEAL R
PEE

REAFIAR Y = 2T LR, 7 vF% Rt

7 M7 & R A F Lk
TENE [ AFAT BT
= N = ROV i
-1,3- VA ]
Tetrahydromethylphtal
icanhydride
[Methyltetrahydroiso
benzofuran-1,3-dione]
CoH1003
11070-44-3
2N RAiE
& Vahmt R0
B\ F—HRL
pH T—X7L
Al —38C
s 150°C
7&%JE  10.1lmmHg
(150°C)
(LA EE7 v SDS)

P&

fEDJEE (£7 /1 SDS)

REAFIAR Y = 2T LR - 7 0% Rt
fEIECEE, =R mtEm kA (NTTE

I U 2 7 G E)

TLV-TWA B BiRE

TLV-TWA
L

TR
0.007ppm / 0.05mg/m?3
0.015ppm / 0.1mg/m3 (3¢)
DEEME (aE) 11
PERTSESY 12002

¥ ORKIFRBE. EREZ
DOWELL IS Z L.

WNE-BAR

(b5 12012 4EJF
7,000 - <8,000[t]

GHS 5348 (REEICH Y HAEM Ot DFELFRE

SrEEE (RO)
B S - iR
IRIZkT 3 2 S 20 105 - HEHH)
T
IR ZR R R
B2 S REA
ReERE R - 2E M (B
miE< 52)

(LLEE7 L SDS)

EWEFORME

PRTR i % —fiEE/LFYWERE
= - AEXS (2014 4 12 A

)

1000 [t/7Y] (A—%—)

_17_

X5 4 - OECD: m/EpER b
X552 W4 (HPV)
X432 A

X451

X771

X5y 3 ORERER SOERITL
)

w5

=575

(IF) %2 FEEtb7E (B LES 1085)
PRTRi%

B 1 MEECEYE (HSE S 1-265)

T hT b Ko XA F KT X LR
REBEFLILE

HERKIGEWE (FEREH OWERD 124)



£7/V GHS 77O (2008 £/ EA R BE)

arkEEE (B A) X734

P& B B

" X245 2
Rk D EBR |
2A
S R |
P SR X4y 1
Fe R <45 1
BRI | K4y 3 (RUE
(L[5 8) WO SRR
EXEEEFSOREELY

7. HFRBEORRE

7 v MERAWER ARG O LD50 1,900 mg/kg, 2,102 mg/kg, 2,140 mg/kg (SIDS (2005)) ([2H3&x, FHHENX%
WH L THESN- LD50 1,930 mglkg 775, K44 & L,

4 W A RBR TI2 vy, SIDS (2005) @ w4 & RV 72 BRI RBRIC BV T [moderate irritant] & D& A
BonTnWAZ Enh, FEEOREKEEZETIEEXLN, K2 & L,

SIDS (2005) @ v H X% W= IRFEEREBRICB W T, RIS 2HIER N A S, @A 10 BRICBIE L& 2 A,
SERITIIAIIHI TR -T2 b, K45 2A L LT,

CERI "' — K7 —% 4 2001-62 (2002), BREEE U X7 FHMiZE 4 %% (2005) OBEHO b N EFEREFNT B TR AR E
MRHDEEZLIL, KO 1E LT,

CERI ™% — FF—# 4 2001-62 (2002), BRIEA U A7 #ME 4 & (2005) OB DO MEFREFUI W TRERIEME
NHbHEZEZLIL, K1 &L,

E MZOWTIE, IRBEITROEEERH D Z ML TR Y, IRRRE COIERNE S G SN TW\5b ] (CERI
P RF—F 4 2001-62 (2002)) Lok, EBREWICOWTIL, TEEMEDIE T, BRMERI L OREESS. 7277 L,
5. 3 B LINICETE ] (B9 HE (1997) S0 ERNH 5 2 LD, KaEREE, BREYEH 2R L TW5,
DX, STy 3 (KoEmgrE, BEMER) & L=,

MTHPA OFME L U CRIBEIZZ2 2 DIXEEETH 5.

RIEOBIEMHIZ DN TIE, Z< OEFRENH Y, BBIRE L OFER
WEINTWAD, WERICE 2 EiRERE R L ORISR ERE OR
BAEEL2TNE R 5720, Drexler B ONLA S OHAENS, 50pg/m3
LT e oiXfr iRl &3, ERoFE L AonnetB 2 oh,
Nielsen O#HEN S 380ug/m3 F72IX LA S OHE L~ AT OIFEEND
168-233 ng/m3 OERFHIRTE T, BRPKET LAXF—NEZ->TND &
Ezbhb.

HEREE & MIKRES & OMICEIER 2 EOFIERG2% vs 61%) <
MTHPA-IgE [543 (58% vs TI%NZZEN RN 2 E 0D, R RBURO AR
JEIZBAL T, RRRENEG LTS Z ENEEEND.
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BRI 3t T B BAEMEIC OWTIERRE D 1 {:H vV, MTHPA 7'V » 7 3k
B Ch o7z Z &b, 17 LA —MERZOAREELE 2 bND
2, BAFEOMAN 1L, IBAEE L TV AMORREKYIC X 2 HEft s & 2
SY AR

PLEDZ b, ERDE Z 6720 REIT TWA & LTI 50pg/m3 LLFC
HDHEEZBND. MTHPA #5GEEEMEME T BECHEEL, ARORET
FETDHZEND,  HFREE 0.007 ppm (0.05 mg/m3) 2L 5.

FICRIEICIIE— 7 EREE L TWAZ G, BRKTREELLT
0.015 ppm (0.1 mg/m3) %2R+ 5.



(5) =F Vv YVa—nE ) TFL—FATEZ—F

LB DAFR [CAS No. ] %5

s il ]

ek
CAS No.
Yy BRAL R

PEE

R A 2 REEAL BAE LR (£7 1 SDS)
BREE - A 2RIRANL VAl (RT3 B L)

TFLL YV a—LE )T
FrT—F LT X — | [2

T hERIZFALTEEZ— |
1¥ EGBEA]
Ethylene glycol monobutyl

ether acetate
[2-Butoxyethyl acetate]

CsH160s3

112-07-2

V2R LN

=) i)

By BHORK

pH T

s —63C

s 192°C

ARKE  0.375mmHg

(LI 51 SDS)

A&

TLV-THA B BiRE

TLV-TWA
20ppm [A3]
ACGIH /2000 / 1IEX/HE

[TLV Basis]

Hemolysis

TPRRE (EfYR
L

i - BARE
{bFRE /2012 FEE
1,175[t]

GHS 7388 (RERICH ¥ 5 HFEFMN)

s, ()
FENME ()
FEEAEN g - 5 wtE (B
FE< #8)
N

R ERENI g - 28 wtE (X
HIE #&)

(L EE7 v SDS)

¥ BTV SDS TIHEMNA
PRI TR & EhTn
ns, =5 GHS 2y
ORHL I L > TIXA 2
L7, (RESHR)

REEFEDREF

(o35

TOMOFERFRE
X534 OECD : w4 R{bF
X452 W'E (HPV)
X4y 1 (FARFRRER i DFG :
R eH M) MAK-Wert (2007)
Xy 2 (Bhig) 10 ml/m3
X4y 2 (kg Ehig) 65 mg/m?3

v — 7 IR (2007)
I URALR+ 2)
FEN XSy (2007)

4
AL (1986)
C

wE

SR L E (NERGZE) (@ L& 118)

BEBRMIEE
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AEREDE (YEDE)
TFLT ) a— e ) TFALZ—T AT EX— |



E7/V GHS DR (2010 £EEE (2011 FERE L =FEENBSRENE (KER%) EETEH)
2rEEN (D) X4r 4 7 %% LD50=1500mg/kg (SIDS (access on June 2008)) ([ZHEI3&xX5r4 & L7z,

AKEINENTT F LT —T VKGRI ND 7o, =F Lo 7Y a—nE ) 7FNLT—T)NVOT — XL 5FHE
s LTwWab (SIDS (access on June 2008)), =2 C, =F L7 IV a—LE ) TFLT—TLDT vy FBIW
<~ AERAWE 2 FERAEL BERBRIZBW T, 7y b TTIIMORIBE O B E 72 3 EE A A T8 R e E o 5%
AEHEE ORI X 0 BBBR7RFE R & e o 728, ~ U A TIRHED TR O L PIE D A O8N, CI3RE LRz ML
EIE E 7 13RO T BE OB LV | HDFREDRNAMEDTELA B 5 & i S Tuv5 (SIDS (access on
June 2008)), FOFEREZEEE %2, ACGIH (2003) TIIAHEN ASIZHHENTNDHI ENDLRT2 & LT,

U5 AR AR R (LD50 = 1500 mg/kg : X432 1I2F1Y) OFTR & LTAEZ v EUR, MR, FRIfL
K ~ETmE ORI BIROSREREA & F D IRAE S FIE &4 (SIDS (access on June 2008) ). #%1112E
#PERER (LD50 = 2400~3300 mg/kg : KAMIFIY) ([CBWTC, ~EZ v VR, MR, %7 e—18, RMEIE,
RANE S, PN R S5 TW5 (SIDS (access on June 2008)), £7-. ~EZ 1 B VR & MRITEERN S
400 ppm (2.6 mg/L : K45 2 128Y) OWAIE L BIZB W THBE SN TS (SIDS (access on June 2008)) Z &
Koy 1 (PR | 2 SEERNERES & U ClRMER & BB 1 E S b, 1I8SMOBUERRHHTH D 2%D=F L7 a—LE /) TF L=
BRI | g | T QT MRV ) B, UA Y KUY Y —F % 360-480 ml KA A EEBIC I T AR,
CAEEY S A MR BT b o s 223 5T S (SIDS (access on June 2008)), & 7=, 50 MO LA 7 A 2 K7 7 ) —F— (7
M) X5y 2 () | FEx v ) —E LT 3060 ml) ZRAGAAZERTIE, BIE, WAHA~OME T, FERRSEE, AHH0E7 s> F—v
2 A&EH Y U AIMGE, MRIC X DARIMEROHED (SIDS (access on June 2008)), 23 & MEN v A v Ry o ) —F—
(F by )=t LT 63ml) ZAAATEERCIL, FIE, BEFLILE, PAZEMERER, REHE7 Y F—v 2, @
B, ~EZ7 o EVEOKRT., MRERNPE SN TS (SIDS (access on June 2008)), B MW T HARMRINHE], X
BWET Y R—Y A, RMEREDOWAD, ~E7/v DR TRALNS, & FTOFRICESEXS 1 (PR, M
W, 28gmth) &Lz, £72, LTy b TOFANLRESY 2 (Bl & L7,
7 v bEMWZ 30 AMWAGER (4 FRIE<#E) THA X ADKS 2 12H% % 400 ppm/4h [90 H 6 FERIHHIE :
#0.71 mg/L/6h] OHBETIRL, ~EIrE VR, MR, RiLEREE ~E 7 m Oy, BIERE X702 —ER
R Eh, E5IET v b, UHFBIOR a2 AV 4 BEEOW XL Bl (6 KX #) Oy 2 ITHY T3

FEDS AANE X552

I A P R B R 2.3 mg/L [90 H#E : §90.71 mg/lL] OBET~EZuy ~~ 7 U v b RILERE OB 72 &2 A 72
P X5y 2 (&) AT & LTHE SN TS (SIDS (access on June 2008)), WIiuh A X o AMEFEFHX /> 2 1IZ7%4 T 2 HE THIZ
(A% 1) SNTVDZENBKS 2 GEMR) & L, BB, FLL 7Y a—LE ) TFALT—F AT £TF— MENTOIA

SR TCHDLITZTF LT a—E ) TFNANT—TADOT v MBI~ T A 14 HERAE EFRBRZ RS L, Wi
WfEE b 62.5~125 ppm (X453 2 183%Y) LI ECmimMtEEmZ xR L, Fig. Big, &, Mo Samkc 87 &
HFE5THEB A5 E LTS (SIDS (access on June 2008)),
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(6) P=zFLr o FVa—nEe)TFLr—FT)b

LEEMEDAFR [CAS No. ] % TLV-TWA B BiRE

g (3141 xF L) a—)E /) T7F | TLV-TWA
Nx—7) [2- (2-7 FF = | 10ppm TV [—]
F¥y) =% —] ACGIH /2012 / T3
w4 Diethylene glycol monobutyl
ether [TLV Basis]
[2-(2-Butoxyethoxy)ethanol] Hematologic,liver &
kid ff
[#===2v CsH1s03 raney e
CAS No. 112-34-5 %q:'fﬁ-?/)i%};f (@ﬁf?%)
WmEALFEr | IR RIE 7L
PEE =) pilazs)
B Z DAl
pH 7
flm —68.1C
A 230.4°C
KSE  0.0lmmHg (200C)
(B &5 1 SDS)
it HiE - BAR
VoAl FRRA, VR, BOEmSE, YAl | (B3RS /2012 REE

R, W (570 SDS)
A (b T2 H )

20,000 - <30,000[t]

GHS 348 (RFEICx 3 5 H/EM) TOMOEERFRE
AR X4 5 HAEREE - IR | K 2A OECD : m4FEE(b
Wk FW'E (HPV)
FrEtE e - 2@t (B | K2 (FHMRR) DFG :
mE< #%) MAK-Wert (2007)
(LI k=5 SDS) 10 ml/m3
67 mg/m?
v — 7 IR (2007)
I (RAZR+ 1.5)
AT (1992)
C
REEFORHFE &%

EIEBEBLE (E7 L SDSIZLD)
HERERYE (Z38WE)

¥ ZoW

BHMATR

N

BHiZ., bFETIH 2-422 & 7T-97T D 2OD
BB SN ENTWD,
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£5 /0 GHS OB (2008 £ (2009 £E RE L =#EENiEHREE (EERE)) BEHEE)

RIZk4 2 BB A
G IR

<5y

R AR B Mk A 7
(CAEES -y

X5y 2 (FPARehigsR)

B AR L 72 BB C RS O IIE & MRRIB S AR LAY, 14 HEANICREE Lz &b~ 5 (ECETOC
TR. 64 (1995), PATTY (5th, 2001)). BIO#ER CTiIi R (highly irritating) 2335 S Cv% (IUCLID
(2000)), ZHNHDOFERICESERG 2 & Lz,

TR O E1C K DK 2000 mg/kg (2130 pl/kg) TIELAFEA L. 3536 L% 1000~2000 mg/kg THEEMLZ &
720 —PEOREELGR, BIRAR, MERIEEE, BREMEIR IS X K E 2SR 5 (DFGOT VIL (1992)), 72, A
W D FHE AP & LT ARk & BIRE E SRR ST b (DFGOT VII (1992)), —F5 . AWE %
GBI BEZ T P TBBESENHRE SN TWS A (DFGOT VII (1992) , BUA Report 204 (1977)) .
AWEOEHERIFETIIRL T ha— L OMBERICL S LS TS (DFGOT VII (1992)), VHx0
AR R IIIEREG EOFE L BREIZ OV TREA R FEMARHTH L, LehR> T, BMOBT RIZOWTIZS
FTERWVD, PHRERAERITX 5y 2 & LTz,
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(7)) FTary
PLEEYMED R [CAS No. ] &

s il ]
Ed

cs2v
CAS No.

WEAL R
PH

77Un=RrY L -RYTaELY =FLTOELYTA AT H

ZaXy [Farir]
1-Propene [Propylene]
CsHs

115-07-1

Tk e A

gl ElEs)

B AFE

pH T—HpL

AR —185C

W —48C

REE 10 atm
(19.8°)

(LLEEF L SDS)

Ris&

TLV-TWA B BiRE

TLV-TWA
500ppm [A4]
ACGIH /2005 / FERfH

[TLV Basis]
Asphyxia;URT irr

TFRRE (EfYR)
L

FrEfRRIESS - efwtE (H | X438

i3 < )

=)L Tab LR TR A TR ELT IV a— L7 ED
JFE (251 SDS)

RAR)7avry -770Va=h)) 7 A - AFVEE - oL
FXR TV A YT T La—LEE (SR:CHEMICAL
ECONOMICS HANDBOOK)

E7 Vv GHS 4378 ORHL (2008 £ /A F @A)
Z v O AGER (PATTY (5th, 2001)) X°~ 7 A OW AGER (ACGIH (2006)), t kO AFRER (ACGIH (2006) ,

FrE ROl ER B (B

(] %)

X5y 3 (REEE)

GHS 7388 (RERICH ¥ 5 HFEFMN)

(UL EE=5 v SDS)

BiE-BAR

(b5 12012 4EJE

5,000,000 - <6,000,000(t]

(RREEAE )

ZOhOESHERE
[E #7058 Class

or Division / 2.1

IARC : 505 AMERTA —
Ve

3 (Vol. 60 ; 1994)

OECD : mAEFE (L
g (HPV)

RWEFORTEF &%

faldy - FIRMED T A | X

HIFIRERIICIE T2 L DR R H D Z b K4 3 UREMEM) & L7z,
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B B =1k
D ERLITHE W
= SO I
L7,

PATTY (5th, 2001)) BEL O RO ARE (ACGIH (2006)) 2RV CHMEMERAN D Hiv, 1E< Bk



(8) ~FH I rgturuary
PLEEYMED R [CAS No. ] &

g [aa] | ~xrorgdarasy [~

A2 R=tr A=Al |

P hexafluoro-1-Propene
[Hexafluoropropylene]

[ #===v CsFs

CAS No. 116-15-4

WAL TR | B &R

PHE =) (0% 0
By R
pH TR L
i —156.2°C
W — 29.4°C
ARE 4.9X103mmHg

(25°C)

(UL EE=5 v SDS)
A&
7 v EBEEDaT ) ~v—L LTHWS
nTw3 (=5 SDS)
HELSHER (b1 3 A W)

TLV-TWA S BiRE

TLV-TWA
0.1ppm
ACGIH /2009 / FE=E

[TLV Basis]
Kidney dam

HREE (EfYR)
L

WNE-BAR

(bR /2012 G
5,000 - <6,000[t]

GHS 48 (BEEICH T 5H8EM)
BPEFNE (WA T R) X534
FeEAE RS - R ENE (B Ko (B
ENE< #)
FEEREI AR
HIX< #&)

(UL EEF v SDS)

ehmEt (K | K1 (K

RREFDHRAEF

_24_

LE]

ZOMOAEEERE
[ fE B 548
Class or Division /
2.2
OECD : 4Rk
FHE (HPV)



£7/V GHS 77O (2008 £/ EA R BE)

A EE (%
A HR)

R R R O N 25
PE (Hilel 2

[y

o ==

e TE A RO i A

P (RAE #R)

Z v k LC50 @ 4 RO —Z 7% 4 44 (>1200, 1830, 2800, 3060 ppm) H.H &4 (ECETOC JACC 48 (2005)). 1 {Hi%IX
5 3~X Ak, 1Ry 3. 2HIEIR D 4 THLZ ENBRy4 & LT,

4 RFEBAIE S TR, 7 » 1T 320 ppm UL ECEIROIRME RO EFAE, £/, vUA, EALEY FBIORYHFT

1% 1000 ppm L E TR 7 m—E2#E S (ECETOC JACC 48 (2005), ACGIH (2007))., £ b DEEN T A &4 AHE

HPAX Sy TICAHYS T 2REE CRO LN ENHXS 1 (BIR) & Uiz, b, BUEED 2 WIFESR RISV ERE TIX

D5 > linds FOVEIE, & &, WIEshiEe, MAUREEZ &0 ik eiER b #E ST % (ECETOC JACC 48
(2005)),

~ AL 90 H (1 H 68FH) WA EICLY 50 ppm UL BT, MBFHICERMOWRE (FRENEORMEFE, RANE L
FApla o BRI L, JRAE L o) pEiggsn (ECETOC JACC (2005))), /-, 7 v M 14 B (1 B 6 FEfH) %

AELS # L7 BR T, 200 ppm (90 HHIEME : 31.1 ppm) TREAWNEORMEEMELFEE T o217 n—BE2R LT
((ECETOC JACC (2005))), YA LD~TABIUT v M & bBMA~DEENT A X0 AEX Sy 1 ITHY T 5RE TR
NI EnBRA 1 (Bl & L,
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(9) Fuvr’Ar7A5E R

E2HEDOATF [CAS No.] F

TLV-TWA F BiRE

GHS 7388 (RERICH ¥ 5 HFEFMN)

ZOthDHELITRE

4 [B4) | Zeverr7AFe R TLV-TWA AMEEME R0 X574 EE a8 Class
4, Propionaldehyde 20ppm SPETEME (A« 78K X5y 4 or Division/ 3
[Propanal) ACGIH /1998 / 1ERfE | R RME - il X5 2 E P A (2005)
. CoHO RISk D BB BE - IRfIl | K53 2A FES AMEREAT N 1
[TLV Basis] T A5y T e

CAS No. 123-38-6 URT irr PRl - 2 | K2 (ERER) OECD : ke b
WEALER | B IR ENE< &) W (HPV)
M & e} HERRE (EHED) (L EE7 v SDS)

B A 7ol R 2L

pH T2l

AR —81C

A 49°C

ARKE  34.391kPa

(20°C)
(LLEE5 1 SDS)
& S5 - WMAE REEFEDORFE e

{b3vE 12011 4R
2,000 - <3,000[t]

falxiy - sl kMEOY) | BEFEFIEE
HEREDE (YHEDE)
vt T ATe R

AL - BHIRIEEE EREE (571 SDS)
PEE - BIEIECEE, RN (L Faeh (ke
“FL3E A L)

N AFr—x 2 R, BEER (SRI: BRMILE
CHEMICAL ECONOMICS HANDBOOK) FrE R

vt T ATe R
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£7/V GHS 77O (2008 £/ EA R BE)

arkEEtE (B A)

SrEEE (WA

KRR

BEREIEE &k

BRI 2 EE AR/ IR

FrE Rl m . (HEm]2ER)

X7 4

X7 4

X

N
&
[\

X5y 2A

LD50 (5 v k) OF =47 251, 800-1600mg/kg, 1.7g/kg (ACGIH (2002)) 1T\ b X
5y 4 DFPFENICH D,

Z v b LC50 i} 62mg/L (30 43) (4 Wefi#fiE 9228ppm) (ACGIH (2002)) XXy 4 1TR%4 T
b, ICLB, B, BRMARKEREIT 417000ppm THY . RBRITIFEALE I A P E2EERVER
TEMSNIZEBZOLNDIHFLY ., [UKOH v A7 % FAVCRHE L7z,

TSCA A & AHe>7=, 0.5ml ALHE, PASR, 4 FFREZEE, 14 MBI ORBR T, KRBTt
PERD 5D 71 moderate to severe irritation OFER (ACGIH (2002)) b, Ky 2 & Lz, 72
B, BAROMGAE 72 24 RIS L2 CHE, WMLWEERA LD LN TWD
(ACGIH (2002)).

T FOARIC 0.1ml #H L7238 TABICEE ) D HFEE D (severe~moderate) £ Bl 7378

BV’ 10 H T L7z (ACGIH (2002)) & DRE#EBHDH Z LITHSL,

Z v BT 32~86mg/L DT 30 /MW AZREE L723BR T 40 S 14 AL L7223, 4 Ref#E

TSy 2 OHA Z 2 AMEITHP D RETHALREICS D TRE R, [EIMRP L LT
(ACGIH (2002)) IZH-S&EX45y2 (MkER) & L,
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(10) 7EFALTE FV
ftEmBEDLH [CAS No.] %

g (3141

e

e
CAS No.

WEAL R
PEE

il ()@= L — b) J5UBE, B AIECE

TEFATE N [2,4-2
N V°)21‘V]

Acetylacetone
[2,4-Pentanedione]

CsHsO2

123-54-6

TEAR EZEN

@, fiiFE)

By KRR

pH T2l

[Py —23C

s 140.5C

KREJE  2.96mmHg
(LL EE5 v SDS)

R

WA, AEERTPRE (271 SDS)

TLV-TWA F BiRE

TLV-TWA
25ppm [Skin]

ACGIH /2010 / FERfHE

[TLV Basis]

Neurotoxicity;CNS impair

HREE (EfYR)
L

g - MAE
(k3L 12012 4F B
3,000 - <4,000[t]

GHS 4388 (BRICH T 5HEFM)

APEFENE A
BPEFENE (B
BPETE (A AR
FEERER g« ML (O
EE< &)
FEEREN IR - 8wt (|
\E< &)

(LA EE7 v SDS)

REEFEDORNF

fEBRY - SIRMEDY
ZERMEHBRER

X774

X773

X773

P53 3 (ROERITHE PR
fEH)

Xor2 (MR M)

e % D2 BRIE(RS, 2]

Yealk[7—2 7 L]

-28_

ZOMOAEEERE
[ fE B 548
Class or Division / 3
OECD : w4 R

FHE (HPV)
DFG :
MAK-Wert (2006)
20 ml/m?
84 mg/m?3
v— 7 HlfR (2006)
0 (RHZEF 2)
FERIN (2006)

[H]

@B (2006)
C

LEo)



£7/V GHS 77O (2008 £/ EA R BE)

ArEREEE (REA)

AMEREE (RERD)

ateEErE (A

)

e E AR A s
(CAEES -y

R TE AR A s 5 1
(R A #%iR)

X4y 3 (FklR(E
FL RGE A

Xy 2 (ks
e, )

SYFEICERA L72Z » b LD50 fi (760, 1050, 890, 1410, 970 (L4 /) . 570 (iff) . 800, 1000, 55 mg/kg bw) (SIDS (Access
on June, 2008), PATTY (5th, 2001)) O, kA ETe 8 HDT — X XSy 4123424 L, LEAKS 8IS L2
EMBXSy 4k LT,

742 LD50 (1370 (&), 790 (#f). 4870mg/kg bw) (SIDS (Access on June, 2008)) XV, fEOEWHED T —
BIHSERI3 & LT,

Z v bk LC50 = 1224 ppm/4H 1255 % X4y 3] & L7=,

7 v MTEL BHROER E LT, &0 T 485 mg/kg UL E LD50 80 A& TR, RLEHT, SE, ML L. %
ANFL#ETIE 2.619 mg/L Ll b LC50 £ & THRER, SEBHH, HEnEBI O T, RBEY ~ I K OHk & IEm R
DR T 722 EnFtak =41 (SIDS (Access on June, 2008)) . S HIZ U P FITRZIE #E L712HEICE 790 - 1370 mg/kg T
BB, SHEZR E O H D (SIDS (Access on June, 2008)), E£7-. b FOEAIE L BOIER TH IEE-CEREL 72
ERHEEIN TS (SIDS (Access on June, 2008)), #h# L v FTHE L7 24 H OIERICHES X X455 3 (BREMERD)
Ll —Ji. 7y FORAESEBRIZE VB DMK, WRE. IR & O&EHOHIEIERA L 5 (SIDS (Access on June,
2008)). t b THEHRGEICHPEMES S 5 L8k (HSDB (2007)) (240 K4y 3 (RiEH%ME) & L7,

Ty FEAWE 258M (10~11[8) KER DXL BERBIZEBWC, 500 mg/kg/day F7-1EE Ll EOHETHET, MK
RIS, PRER, SEE AR & OERFEEL & Tz, MAROBEIE, BREY o Eio U U SBiIRBBIE SN, T Mk
AN DWTRRPE < B8 L2 BAC b | & CRBRZR T RS RE 4, & HITHREMER SR L & U TMOBRZANE & Ml
DU ANEEERTIREN TS Z b, 2 BRROIES BIC L2 —BRIEROFBBUIFIAFRZ~DOFBELE X b
%, #&AE< #ED 500 mg/kg/day (90 HHIE 76.9 mg/kg/day) 134 A & > AEX Sy 2 OFPFAICHYS LCRY . Mgy
VONMEMEOR LG TR 2 (PR, M) ) & L7,
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(11) 1-Z7vu-2-7u X)) —ABIXN2-7ou-1-7u/,X ) —)u
7 1-Zuu-2-7Fu,X)—)L

EEMEDORFR [CAS No. 1 & TLV-TWABr RREE GHS 2% (BEICXIT HEEMN)
g [B4] | 1-7ew-2-Fusx)— TLV-TWA (3%) F—47a L (£F /v SDS KIEMK)
4 1-Chloro-2-propanol 1ppm [Skin; A4] UTSERHR
. ACGIH /1999 / IEfH
#s==v CsH-CIO R-phrases 10-20-36/37/38
CAS No. 127-00-4 [TLV Basis] S-phrases 26-36/39
WELLF | IR TR Liver dam
hemical Book
VB @ e (Chemical Book)
A FE HREE (EfYER)
pH FT—=H L L
Bl Tl
MR 126.7°C ¥ 1-/mn-2-Fus)—)
RKE T—F7kL Broe-ruaw-1-7m,8)
() Fh RS (EFFE ) —nEt LT
A& HE - -BAR REEZFEORF
Bit7re Ly, ZOMAKREROTEIER ((Af) #EEE | (L35 /12012 445 falin - Sl ki
5 IEFZE ) <1,000[t]
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ZOthOFELITHRE

[EH G 5058 Class
or Division / 6.1

E]



(%]

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

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. IARC 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-ZwvuFusRr-1-F—

LEMEDRF [CAS No. ] & TLV-THA/ BF B RE GHS 48 (BEEICH T 5H8EM) ZOhOEEHFRSE
g [Bi4] | 2-7vvFasu-1-A4— [2- | TLVVTWA (3%) F—H7L (ET /L SDS KIEHK) - EEfERR
Juw-1-7usR ) —)] 1 ppm [Skin; A4] LTSEER Class or Division /
ACGIH /1999 / 1E=HE 6.1
B 2-Chloropropan-1-ol R-phrases 10-20/21/22-36-36/37/38

OECD : &/ &1k

[2-Chloro-1-propanol] . S-phrases 16-26-27-36/37/39-45 o
[TLV Basis] FWE (HPV)
JN Liver dam
fesat CsHClO (Chemical Book)
CAS No. 78-89-7 . P,
‘ . BERE (EMFR)
W Eny | Bk R 7oL Haz-Map £ ¥
L & e Ext 1 lication to rabbit ds
o, - ) o xternal application to rabbit eyes scored 8 on
s HARH Tﬁ?%x S A I R e e A= RAVE S a scale of 1-10 (10 being most severe) for
75?&3_7/1/% LW 2-7vm-1-7rmsR ) —) | degree of injury after 24 hours; Rats exposed
pH THIe L LT 15 times to six hours of inhalation at 250 ppm
= F—RL displayed lung congestion and perivascular
e 133.5C edema; Decreased body weights and
. histopathology in the acinar cells of the
AL 3.26hPa

pancreas were the only observations in
high-dose animal feeding studies; [HSDB]
General anesthetic effect in lethal-dose
feeding studies of guinea pigs; [RTECS] A skin
and severe eye irritant; May cause hemolysis;
[CAMEOQ] See "1-Chloro-2-propanol."

(EINLBREERIERT WEB o |-
“Webkis-plus”)

Ris& BiE-BAR RREFOHEF e
b7 m e Ly, ZOMARAKOPRIAE ((Ath) =M | (L /2012 45 - falR - SIKMEOY)
BhIEAFZER) <1,000[t]
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Terbufos [S-tert-butylthiomethyl
0,0-diethylphosphorodithioate]

CoH2102PS3
13071-79-9
AR WRIK (RnYeHlisk T23E00)
&) M~ 5 A (FEhiZE T30)
RBw  F—a7xL
pH T—HTaL
[l —29°C (Chemical Book)
MR 69°C (Chemical Book)
EEE T—H72L
A&

SRR R - R AUBRERA (SRR
snfEAEMFPEET (NIHS) WEB A )

TLV-THAEr B iRE
TLV-TWA
0.01mg/m3 TV)
[Skin; A4; BEIa])
ACGIH /1999 / 1EAfHE

[TLV Basis]

Cholinesterase inhib

HERE (EHR)
BL

BiE - AR REEFOHFEF
T—HIRL
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GHS #2248 (BRICXI HHEM) £ Ot DR ELHFRE

F—%72 L (&5 SDS K1ER) - EEfEY S SE
LTS EER Class or Division /
3. 6.1

R-phrases 27/28-50/53
S-phrases 36/37-45-60-61

(Chemical Book)

LE]

ADI (Acceptable Daily Intake,” 1 H#F&F#AE) (X 1)
HA : 0.00016 mg/kg {KEE/H
JMPR (3% 2) : 0.0006 mg/kg {KF/H

1 [ESTEEGRNEANIZEET (NIHS) X5
%2 JMPR : FAO/WHO &[RRI EH PR L%

% IUPAC IZESLKAHOT—F X720



Cornell University [terbufos (Counter) EPA Pesticide Fact Sheet 9/88] £ ¥

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

mutagenic, reproductive, or teratogenic potential.

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.

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 I-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.
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ZOHDOAEHEERE
OECD : ®m/AEEE{L T
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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 pum 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 exposged 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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ZOthOFELITHRE
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DFG [Borsaure und Tetraborate (A 7ER KN UK TVER) ] [1&aR]

MAK-Wert (2010) - MAK f& (2010)
Borsdure : 10 mg/m3 E A UEE ; 10 mg/m3 1
andere Tetraborate und Hydrate : (1,8 mg als Bor/mE3) Z oo UARTEE KO A : 1.8mg/m3lAxv#ELE L)
Dinatriumtetraborat- Pentahydrat:5 mg/m3 E (0,75 mg als Bor/m3) VAR TEE—F hU o AKFY : 5 mg/m31(0.75 mg/m3 FUFEEL
0,75 mg als Bor/m? E 0)0.75mg/m3lAUFEL LT

Fruchtschadigende Wirkung (2010) - ERTEMEX ST (2010)
Borsdure : B AUEE : B
Tetraborate : C A TEE : C

X 1A n"TTNhiA
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A EBEZTF bY U LAMRYRIAKIY

LEMEDBFF [CAS No.] F
g [Bl4] | Gl b =0 h U o AR

7 3 IKFNY)
o Tetraboron disodium
heptaoxide pentahydrate
===~ BiNa207.5H20
CAS No. 12179-04-3
WALy | TBIR Solid (Crystalline
MR Powder)
) White
B Odorless
pH 93

[E 200°C

s 1,575C

7%5%JE  Not applicable
(Etimine USA Inc.# SDS

2L B)

R

TLV-TWA SFr B RE
TLV-TWA (3%)
2mg/m3 (I) [A4]
ACGIH / 2004 / 1E=f

[TLV Basis]
URT irr

X AU (RS

) L LT

TR GEfER)
L

SE-RAE

(X059 8k - HT A - Flids - BB - 207 | T2l
YR, B IRBHRE - BIEAD, R

AN ((EREMSE) ([ T3 B iAh)

GHS 538 (REEICH T 2HFME) ZOOREERS
F—57 L (7 SDS AfER) - REACH : S#ami
(SVHC) Atk
LFSEHES cat.2

OECD : mAE LT
g (HPV)

DFG (40 HEZMR)
ECHA (2010) : Toxic
for reproduction in
category 1B H360FD

EeEMEREEI— R . T —F L
R-phrases * S-phrases : R60-61 (ECHA)

3% Etimine USA Inc.f SDS (>99.9%) ZIZLL T D

LIk B 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.

REEFEDREF L
o33
FHULFE L LT Hb 7
PRTR%
51 REfEEL T E (Bn 5 1-405)
ESE L=

ARBEMILE
- AERKRGIE (PEREFEHIOWEHRD22 1)
KEFAMLZE
PEAKIEHE - 10mg/L (B, #E LIS | 230mg/L (B, )
THEBERKE

B2 EAEME (BHE1K5E2 37%)
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KEFAE L
PEAKFEHE © 200mg/L LA T

Ot D FELHERE

TARC

N ARG Z » 7

2 B (Vol.93 ; 2010)
Talc-based body powder
(perineal use of)

3 (Vol.42 ; 2010)

Talc not containing
asbestos or asbestiform
fibres

DFG : %234 X45y (2004)
3B(without asbestos
fibres)

RE - AE B B
kAL I E (KE-32773)
OECD : &4 pE At 2
(HPV)

&%

(H RS 150mg/L BAF)

X OFREEDOFIRITIEN A & LT



CDC (1988 OSHA PEL Project Documentation] X9

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 tale 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 tale, 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 mppecf (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/m?3) 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


http://www.cdc.gov/niosh/pel88/pelstart.html

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
These authors 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.
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EFSA (BN A&RZL2ME) 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) &Y

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 (tk) 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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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**
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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] XY

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 /igefied 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 —272L)

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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oxyethylphosphonate [TLV Basis] R AR X5y 2 3 (Vol. 30 ; 1987)
[Trichlorphon] Cholinesterase inhib B EE R - 25 mt | K492 (ER)
A== C4+HsCl1504P (HENE< &)
CAS NO 52'68'6 E*@;%E (U\J:;Ef/l/ SDS)
3[R
e | Bk A G 0.2mg/m? LSRRI
MR £, =p) PEfTE 12010
) LA A RO
pH FT—HL
sl 77~81C
)= T—HTaL
FRRE
7.8E—06mmHg (20°C)
(L =5 v SDS)
A& BiE-@AR REEZFEORHF &5
B - BmA (£ | PRTR i H— SR ILE0ERIE P RTgff@%{WWF e 1 995)
LI, A R B EE BENCTFYIHR T 1=
SDSL o F - AERXS (2014 4F 12 S e kne e
R (Rl (ese T3 | AR AARF— b (B4 FY 2 alRr LEDE P)
H #ift) 100 [t/Y] (A—%—)

EYERUVBRIYERGGE
< BB (GEMERIRFE 205 9)
B - Bl (Bnd 2R 1EET 45)
ARUBRILE
AHERKIGRE (FERFFRIREHDO 10 2)
Wik Lk ~ MZEEX ~ BEE

Y - mEY
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£V GHS 53D (2006 £/ BHRE T EE L)

2rEEE (o) X573 7 v Mz X 5RO 53R B O LD50=253mg/kg (RHRBELRFELE (1998)) 1ZHI%, K433 &L,
Rizxtd 2 HE R EEME s 9B 7Y TORBIEMRBRIC IV T, i Tk 24 BT 3 BIAFEIEIE R TIEA 2 2R L7z, 7 HRIZIZETO
X4y 2
IR 7 FERAIE LTV 2 kD (RSEBRI R (1987)). K4 2B & L=,
] E/VEw b b AV Maximization 15T, BIEMESH O L OWERHDH Z LD (RIERERHHEER (1987)),
B JE A X451
X431 E L7,
Z v b SHMREFAMRER, 7 v FBIOT VX TOMTEMERER BT, BB RE I O O fER
— g DAL HEICEN T, FIAERKEOK T, HIRE, FERKOK T, FEHOEILEEEORENDH D (B
Lk X
" 7 HBGRHFEE R (1987)), 26 DEBIL, BEMW~DREIC L5 2 WHITER & BATICRSERAHT 5 2 & 2SRk
R, By 2 & L,
A W Z v FTORBRIZEBW T, EEIMEORT, IEEA, WM, MREOWRENH D (BIBEHFEER (1987))
= }]:_ ;T-\‘ == E‘
%) N X472 (FifER) TENS MREEBEN L E L DN, TS DRBEIIRY 2 ITHY T HHTA Z L AMETRD b2 L0 b,
FRiR

K4y 2 (#higR) & L7,
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EXHEAEZSOREELY

7.

FRREDE

1)

FRBEORR

b MBI MFaY) A7 7 —BEEETORD O 5 R/ NEE
0.52 mg/m3 LV, FHREEIZLD 12 LTFOEE (< 0.25 mg/m3) 2
BFELWEEZOLND. £z, BHEFEEREDT v FFEEBR (LAREE 6
ffi/H) T NOAEL 30 mg/m3 £V RiEFEMEEE 100, 51T 6 KR
% 8 WrRNREE ~H4 % 0.225 mg/m3 L%, FHHSRAHI kT
LT, FFREE, REINEYY (Time Weighted Average: TWA) & L C,

0.2 mg/m3 ##EET 5.

T UV F M S, RERO T L LR —ERIC O W T ORI
7L, FEFSBFIN TS LIEERT, BAEEME O FEIT BB T
IEINEEE B s,

EBAMECEL TS, FEFFICHF STV LITF AT, SEIE%E
DA DN THEEETRELITo 72,

2)

BRI AR

KEFEEMEEMFE2H (American Conference of Governmental
ACGIH) 1%, "B#&MRS (Threshold Limit
TLV) z TWA £ LT, 1 mg/m3 #EEL TS (2004). F
: MAK) <Tix
BE SN TV, AR EREES (World HealthOrganization : WHO)
X, b7 ek OTERBICOWTY 7 A REOCEREEHT S
WHE) LU (1990).

ElE 2] ( Food and Agriculture Organization : FAO)
WHO DA [RZERREGFMFRR XL, 1971 4, 1975 4, 1978 HIZ3F

Industrial Hygienists, Inc. :
Value :

A VHFFEsE#S (Maximale Arbeitsplatz-Konzentration
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ATV, & MIHd 25 1 AR ERGE (ADI) % 0 ~ 0.01 mg/kg K
LT

EIREA AFZERRS  (International Agency for Research on Cancer :
IARC) OU—F 277 N—1E, b MBI DEBAMEDOT — 2172,
ES 0L/ N

FENAEOFEIL S Rt E L, Zv—7 3 (& MIXT 3B ANEDORE
S TWiWE) & L7z (1983, 1987). ACGIH TiE, A4 (kb
(X 2 RN AMEDOFM R TE ARWIE) IS ATV D (2004).



(22) HEFHERA Y T TN
PLEEYMED R [CAS No. ] &

s (5140

5
e
CAS No.

WEAL R
P

Wil A Y 7 TN [ TTF N
==tV H]
Isobutyl nitrite

C4H9oNO2

542-56-3

R IR

gl pilazs)

B RED LS RITEBW

pH T—X7aL

Al 0C

i 67°C

ARKE  1.3kPa (25°C)

(UL &=L SDS)

&

® fifgfe1 v 7k, TRUSH] &5k
MOBHAGEHRET v 7 O0E ST, EEMG
MR FOREEY TH Y | TR
R EEE _SEHNEICHET 58
ERY R OFESE L+ ASEOMITHET 5
EREOHA®REEDDHES] TEDD AR
(%) A TOHERIZTE 20,

X LR UMEEMIALERIE 2R Z S8
LHE ofix, EbH THRE SR

DI,

TLV-TWA B BiRE

TLV-STEL

1 ppm™V) [A3;BEIm]
ACGIH /2000 / EERfE

[TLV Basis]

Vasodilation;MeHb-emia

HERE GEMER

L

WE-WMAR
T—H7pL

GHS 348 (RFEICx4 2 H/EM) TOMOEERFRE
APEFENE A X454 FElEL 5 B A 53 FH
SN (A 2R X5 3 Class or Division / 3
AR HEHE RS B M X432 EU 503 AMEREAM
M AN X452 a4
FeE AR ErE (HENE | K41 (iR, PR 1B

<#)

FrE Rl e mErE (BRI

<#) Koy 2 (Mg, MF
(L =7 v SDS) WesinR)
EWMEFORHEF LE]

fEBRY - BIRPEDO
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SR VBRI EHE

B - B (BEE24&F1EFE15D5)
WA Y 7 F N RO %G a5 HRA

EXRERMESIEFL (BEER)

f

T CERL 1942 A 28 H) (%)

(HEEEY]

AR DS AR ST TR OIS M N D F IR 5 faH D

FERLED BEANRWHGRE LTEAFEHES TEDDL LD
Doz A0 o, Bl #A, oe, 75, SUXRE
HLLIER 50BN TORTE, &L IZBFIRE LTV D,



E5 /L GHS OB (2012 £E (FBoHE) EAXEE)

arEEE (Ro)
aEE ()
A 7RRD

A B e
{63

FEDANE

(=]

K ERERY
M (H[E]

=

it

9

%ﬁm
ey

R R A 1O i
Pt (AR 2R

Z v h® LD50 fE1E 410 mg/kg (ACGIH (2003)) (2HS&, K44 & L7,

Zw @ LC50 E (4 BRRIE #) 13 777 ppm (NTP TR 448 (1996)) 1T %, K43 & L, 7. REREENSIIR
SUERE (12833 ppm) D 90% L VKW, 1FEAE I A MBNRBELARWVWERR E L TR0 ERmEZ#EA Lz, £/2. EU
ZFETIE. Xns R20 TH D (EC-JRC (ESIS) (2012)),

< A2 90 HEWAE < FIZ X 2R MM A2 AW/ MR (RHERE in vivo 28 BFEGER) CHIME 72 BT 72 < 35V X
JETdH 2 BHEORER (NTPDB (Access on Apr. 2012)) 12D, X432 & Lic, 28, invitro e LT, =— LAWK
B (NTP DB (1982, 1987, 1988))., CHO % A /- YRR F 7 (NTP DB (Access on Apr. 2012)), BEL P~ T R Y
73—kl (ACGIH (2003)) OEREBETHINHBEENRHRE SN TS,

ACGIH O3 AT A3 12N TW15 (ACGIH (2003)) Z ki %o% Kp2 &Lz, 8B, 7y B~
T2 M AT BT X A RENAMRBRICBN T, MEET » b ClIiamma s TIE, 3 X Ot/ SIRIE £ 72 138
(A& OFEHE ORI XV RERNAVEDI S REELNEED v, M~ 7 A TR E IRE, B X O
B ONRIEE 72 138 (B EF) OB OB L0 BB ANMO B HIREOFHLNERD bz L s S Twb (NTP TR 448
(1996) ),
A b~EZ 0 U UMETEMRIZ BHREORETHY . ZNETCHLAME LR NELE L IR ANIBEBESNZEYWE L0

NTHENSH S (NTPTR 448 (1996)). AMEIIENAPIRAIL L TESHEA SN TS0, OB RAIOERIZ LY A |
ATV R EVMSEL 72 YT LICiER] (NTP TR 448 (1996)). £72. AYHE 15 mL 28I L7z 36 B A A haEsmE

VIIEZRIE L7722, AF L7 —0iFEAI LV EE L72GER (NTP TR 448 (1996)) R#HiEsnTHY ., X4 1 (MikR)
L L7z, — 0. AWEOEMER AT FRIZE O FiKEERELRE XRERIE LT ORE, $72, 23O BUERAYE 2 &1

SN RA 2 RZ %, BEELSRRIEORERE X REZRIE L EORENH Y (NTP TR 448 (1996)). K41 (M
WEER) &L, ok, AR TH, vV RACRAREICLVEEDOA hAE/ 0 MiE, 7y MBI TEICE Y F
7 —8, EB. RIOERBN/BEIN TS (NTP TR 448 (1996)),

Ty MBIy R E AW 13 B AR BERERICEBWT, 7 v FTIE 75 ppm (0.315 mg/L) LA ETEM/ A e
o B UME &L, B8 X OTIRBIS & A DD B ROE MBS B, BIRICA~T YTV Vv AROFERHN KL E 72 (NTP TR
448 (1996)), ~ 7 A TiX 150 ppm (0.630 mg/L) LLETEGS/Z2 X h~E/ v U MAE L 300 ppm (1.260 mg/L) T 72
3B, 75 ppm LL_EORER X OV 150 ppm LL_E Ol CREEOE T, 300 ppm DR L ON 75 ppm L EOMET~E DT
VoikaENn BB (NTP TR 448 (1996)), LLEXv ., 5 ]\kJZU‘??X& AL AER Y 2 DFFATA h~ET 1
v MIE & B LIS L 2T RSB HIL TV D 2 Linh, K4y 2 (MiER) & Lz, —7F. 7 v b T 300 ppm TEukEE
MR OWLEL., ~ v A TiX 300 ppm TRE X LR OBIEMATRD SN0, TS OFTRITRERN S A X2 AMERX S 2
wéa“é 75 ppm (0.315 mg/L) F72i% 150 ppm (0.630 mg/L) DIEETHEBE SN TS (NTP TR 448 (1996)) =
73 5, 2 (FEgERR) & L7,
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(23) 0-3-Z7Bu—4-AFNI<) -T-A)V0,0-VF )VFAFaF 47— h

EEMEDLTR [CAS No. ] %
O0-3-7mu-4-AF N7~
T4 0,0-V=FINARAKRRE
FAT— b [7~FHR]

g (3141

Jekh 0-3-Chloro-4-methylcoumarin
-7-yl0,0-diethylphosphorothio

ate [Coumaphos]

===~ C14H16C105PS

CAS No. 56-72-4

WA | Rk IR
MR @

s 93C

W Tl
RLE  9.7E—8mmHg (20°C)
(LI EE5 L SDS)

P&

BRREE, B EE R L, PR AL, A

U RERAl (270 SDS)
ZbFl (NI TEFHA)

B OFE T, WoBE
A C LAY -
pH TF—HL

TLV-TWA B BiRE

TLV-TWA
0.05mg/m3IFV)

[Skin ; A4 ; BEIa]
ACGIH /2005 / EZUHE

[TLV Basis]

Cholinesterase inhib

HRRE (EWHTR)
7L

BiE-BWAR
T—HRL

GHS 4388 (BRICH T 5HEFM)

APEFENE A

BPEFENE (B

DPETEE (A B LA
ARIZxE9 2 B e B 15 - ARM)
Tk

FEEAZ AR - 2 EHE (B
mE< #)

FEENERS - 2FEE (K
I &)

(LLEET7 1 SDS)

EWMEFORME

ZOMOESHIERE
X452 - [EESERRY R
X4y 3 Class or Division /
X452 6.1, 3

X7 2B

Koy 1 (FfER)

KAy 1 (PR OV

LE]

BB E
HEHEXEPP (%1)
iR EE % o BALK
Y - BmY

*1

HEFETG YR IR T RIER S 155 1 512880 5 XY

B%LRARECHETHD HO L LTHERTED 2WHE

¥ TUPAC (23 < AFRIE 10,0-Y=F -0~ (3-7 mra—4-
AFN-T-7 <V =)L) RAKRaFtz— K| Lk,
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£7/V GHS 77O (2008 5/ EA R BE)

ArEREEE (REA)

SrEEE (BE)

Sk (BA B

BE, TAB)

(X o EEE R
G/ IR

i

&t
=

H,

e TE AR B
(CHEES

h
I
~

X552

B‘Boni=7 > b LD50 1E, TRTORBRIZB W THEL D QMO FHEEN RN -7, Lo T, HEICEIMD T — X DA%
A+sz e Lz, 7y FolfiiciRET D & LD50 oI, 13-37 mg/kg (ACGIH (2007) ; PATTY, 5th (2001) ; JMPR
(1990)) &72b ., ERRTFRELRSS 20HEAICEIE -T2, LoT, Ry 2 &L,

S+ k LD50 122V Tt 860mg/kg (ACGIH (2007) ; PATTY, 5th (2001)). >2400mg/kg (ACGIH (2007) ; PATTY, 5th
(2001))., Y FIZHOWTIE 500mgkg (ACGIH (2007)) & DF—2nEbhiz, EMEWTFFOF—2 |2HES3x, K

458 & LT,

Z v b 1K LC50 = 1081mg/m3 (HE) (PATTY, 5th (2001)). VERRYIN

SWIED T —Z 22N T, 4 R OHEEE & RO BN &2 2T 5 &, 0.08525mg/L. & 725,

341mg/m3 () (PATTY, 5th (2001)) XV,
NIV 2 &L,

la mild eye irritant (S OIRGEME) | (ACGIH (2007) ; PATTY, 5th (2001)) .
skin, eyes, and mucous membranes (fZJ&, B, FEFIZANLSLCEE 25 S -T2 030 5) ) ORRIZESEX 2B & L
776

[may cause irritation or burns of the

B, BT (ACGIH (2007) ; PATTY, 5th (2001)).

z. ICSC, ICSC (J) Zid, @MEk & LT, i, HFEU,
TR, EM:] SRS ATW D,

GRILER, ML k5. Moa ) o RT 5—8iEHED

1Y THD (T bORKROESE T 250mg/kg LA

B b~OREFIT, MwK, Mark, R, TIET. HRIR. AR,
AL RIElOpAE SE - I qJ%@Vﬁﬁ?%ﬁiéh“Cb‘éo [AIARIC
FEVT. PPURIRSEE, R ERREESL, EME, ARRCEE. JRUE). THREEE,
7w MZoWnwT, T2y /1’?@1‘@0)@&J FEFEMEehRt e . TR,
KT MBS TV D, ZORBIE, TA X ZMEPLHWT D L X5y

e
PLEEY . B b~OBFMHEEREZFRTHAMRH Y . & b, ERED~OFTMIER., EAEF O, Ko 1 (RR) &L
72

=Y 2T 5 —FIHEA ICSC (1997) ;ICSC (J) (1997) DB H 5, T b, A XKL
=) ‘/f’@b‘@ﬁﬁ@%{ﬁj (ACGIH (2007)). T

LIZHHYTDH A XA
1 (FhER) & Lz,

MZxF L TiE

X, RMEk, Mg, B RO ) vz AT T —BIEEOME],
@m‘h/m k) (PATTY, 5th (2001)) S0tk AdH 5, 2 b, RISk 5 REIT
O (T b, £ XD 90 HU EOKRDOEE T 10 mglkg L) THIZ I, Lo, E
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(24) R—FrF 2 FEAV |
L MmBE DR [CAS No.]1 %

g 4]
s

l#==v

CAS No.

WEAL R
PEE

Al AV N il SV

Portlamd cement

Unspecified

65997-15-1

R R

=) HLWKEH D
WA

R F=xnL

pH T—X7aL

Al 1,000°C

R T—H7L

RLUE T—F=L
(UL EEB e E 24
7 — R)

TLV-TWA B BiRE

TLV-TWA
1mg/m3ER [A4]
ACGIH /2009 / E=AE

[TLV Basis]
Pulm func;
resp symptoms;
asthma
BERE (0
1 mg/m?® (W AR CUA)
4 mg/m? (HLA)
PEME P2 /2004
(% 2 FEK )

FR®

ENE) 2T Y — |

#pERE (NI TEfE)

HiE-BWAE
(—th) 'A LV M /2013 4R
(4R
A—hrZ7 A
43,766 [+ ]
BEEAL T (%)
14,705 [F ~ ]
M R—bTvREAYNES

GHS 7% (BEICxT HFEM)
F—27L (EF ) SDS FAEHK)
LTSEFER (EREEMEREHEI—FKY)

RIE DR

RN~ DWRIRERE + WA,

A D iRt

ZOhOEEHFRSE
OECD : B4k
b8 (HPV)
DFG : 53 AMEX
sy (2011)
3B

PEBT 2 & VR RIS R RIREICET D 2 LD D,

HEHRBEOXE:

PeRE . SOBZ RS 2, BRICH LT REEZ =T,

R I ERBOLE:
RAEETIRMORE~OEMIZ LD FERZEZT L
BoD, KEEIRMOEMIZEY . RFEIEIESND Z

LD D,

GHS 7% (B - &%)

TR
REEFEORMNEF

_64_

LEo)

BARTER%E
JISR5210 (B T RKEAV )
FHAGE 102 [BERFIVRL] (483)
(B ) BEAYE (- o BE ) ICEDLENDLER
o XD RS AR
Z Dt
HEHSE (X A2 hOREMHEHICETHHEH S — H )
RO TEEFEICBIT DAY bOREFERICETIHA X
A wRFRLTND,

% BEBUEREOETZIHEND [R—F T R A b & LR,
JISOEIX RV T FeA M Thab,



(25) TN I=U L (&R) KOCAREBEH/ILEY
7 TNANI=uL (&R)

EEMEDORFR [CAS No. ] & TLV-TWABr RE GHS 7248 (BREEICx 9 2FEM) ZOMOESHIERE
4 [B14) | 7Ai=va (&J8) | TLVTWA (%1) BRI - 2B | K1 ()  EEfEB I Class or
Y4 Aluminum metal 1 mg/m*® [A4] (BARIE < #) Division
o ACGIH / 2007 / Ffi ! (5 2 (R 41, 43
#s==v Al . . . - IARC
(L EE5 1 SDS (3%)) e IR S o o
CAS No. 7429-90-5 [TLV Basis] 1(Vol. 103F; 2012) (% 1)
wmE s | BIR R GR) Pneumoconiosis;LRT irr, ¥ EFALSDS X [T - OECD: @/ AL 4'E (HPV)
PR & EI‘N IR €8, neurotoxicity =LA ITONTD + DFG : MAK value : (3¥2)
B T2l L0 1.5 (mg/m3) R
pH TR L o . ° 4 (mg/m?3) 1
Ali 660C HERE (x2) RO Y 25 7 —T
s 2,327°C 0.5 mg/m3 (W AMEK)EE) D
HKAE F—2AL 2 mg/m?3 (KEE)
(UL k=5 v SDS) FEREE X1 7 =0 AERORZE
. e 1< # ) (Cas No.ditii s
1= 1z ) ~ . X uminium-, Aluminium
WTDBHO ROTEAE(LEY (insoluble oxide- and Aluminium
compounds) ] & L°C hydroxide- containing dusts (Z-D
2 HE1MEMmEL LT WTDEHD
& i -|MAE REEEDOHRHE -k
JEIES, AR, B , XA A M, BTN AR (BSOS miEaiH) (—#) BATAI =Y A - TAI=U ARG
{ERESRECRE GFE R LRESh . BREZA bR, B EhES, A —2 7 bt 5F& BIVE R (HHiG) 3 [kt) el « % KAEDY)

(LB, FHET « FBET I (EhEm. RS, 74 1 F—{LhEi . DR, e
AR, ARI{LES) (€50 SDS) AR (Fitic) 1,849 [kt]
Golf (EIES) - B - 24 5 2% NEEE (b2 T3 B k) (2013 4F)

¥ EFTASDSIE [T AI=r2k), (LZETEARLIL [TLI=T L] 1220 T
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E5 /L GHS 433 DORH#L (2006 £/ BURE Frdik )

EHC 194 (1997), PATTY (4th, 1994) B XN ATSDR (1999) (2t b DR HRFEF CTIHHHE S TRD Hh
THEY, MRS &P S, K51 & Lz, £, AUHICE B TRMT 2 MR T80 bh
DB H DD, WTN LW RIIE LN TE LT, ERXMREEELET 2 LW 210k 7 —#
RETHDEBZ, THRHRERIZOWTISETE W B LT,

FrEfRmlgesmrt (ERE) | X1 (i)

¥ AFZ. NITE ® WEB ¥ FEVEEFREL TS, ZhICL D e
Rl esElE (ERE) oW L, iz oW ToHRKS 1 SR ST
BY., THHRMRRICOWTII D TE WS L) 5D, —FH, T
7L SDS ORFEREA S - 8t (EIELSE) 13 TRD 2 R
L ORBRND D,
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ZAUWCB LT, ERMEEWE R — RO [7TAI=v iR o
—hMzk2é, BEMELIIREREOREL LT IKEEZITRHMOME
B ~DRFZELY, MBBEIND2ZERH D, MRRICEELY H 2, #%
BEEEZELLZENDHD] EENTWD, (ESZERSE LRI O
WEB # A M2k 2D)



A4 ~FHILFuTNVIVEBEEF MY UL

E2HEDOATF [CAS No.] F

| AXV T ATV RS
i el R e v s o=
F U T A]
B4, Trisodiumhexafluoroaluminate
===V AlFsNas
CAS No. 13775-53-6
mEfLly | PR EE
Mg & e
- By R
pH 6

[E 1,013°C

s T—=FL

RSE £ 2.53hPa (1,009°C)
(UL EE5 v SDS)

ik
IR GEmAD) (£7 v SDS)
7T IR, TEREA, = F AN T
T AOHARK], 2 AFHA, BBRAFE (B3
T2 H i)

TLV-TWA S BiRE

GHS 4388 (BERICH T 5HEFM)

T OthOFELRREF

TLV-TWA (%) FeEREINESS - 28 E | Ko 3 (KaEigE) OECD : Fm/4 R
1 mg/m?® [A4] M CRENE< §8) L8 (HPV)
ACGIH / 2007 / TE3A# (B4 E£51 SDS)
[TLV Basis]
Pneumoconiosis;LRT irr,
neurotoxicity
HRRE (BEfTe)
7L
X I7aIi=vs (&R &
AREMAEEY (insoluble
compounds) | & LT
[Fluorides, as FJ 1%
2.5mg/m3 [A4; BEI] (1979)
8E - -BAAE REEZEOHRHNE k]
F— L KEFLEIEE
HEWE WKEELEDDLEDE 1S5
BNCE Y A0xalwsy
TIRBE XKL
FoMFEREDE HSE1F5HE215)
5o R OZEDLEY
¥ ¥ IUPACHAIEICHSE AT A4 r T LI Ui

E7 /v GHS 538 ORHL (2008 F£EEAFBE)

FrE Rl et (HER] 2 ER)

<y 3 (RGERIEME)

=7 hrIDA] LLT

IR (PATTY (5th, 2001)) . fEEERICH - 2K B L OWEH-0FIER (HSDB (2005)). WAIZ XS
B MER X OWHORBICERT 2% (HSFS (2000)) ., KiE#HIEM:, SHERTEICL V MAKEZ S X

4 A[REMESH Y (Sittig (th, 2008)) DFEHFICEKESE . K4y 3 (RERM) & Lz,
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http://anzeninfo.mhlw.go.jp/anzen_pg/GHS_MSD_LST.aspx
http://anzeninfo.mhlw.go.jp/anzen_pg/GHS_MSD_LST.aspx
http://anzeninfo.mhlw.go.jp/anzen_pg/GHS_MSD_LST.aspx
http://anzeninfo.mhlw.go.jp/anzen_pg/GHS_MSD_LST.aspx
http://anzeninfo.mhlw.go.jp/anzen_pg/GHS_MSD_LST.aspx

v =T AI=D L

LEMEDRH [CAS No.] & TLV-TWA Br RREE

g [B1&)] | SderarI=va 7y | TLVVTWA (%)

73 =7 5] 1 mg/m3® [A4]
Y4 Aluminiumtrifluoride ACGIH /2007 / IEA{E
b2zt AlF; [TLV Basis]

Pneumoconiosis;LRT irr,

CAS No. 7784-18-1 neurotoxicity
WAL R | IR RTiE SEAEE (FERE)
ey () A L

B Tl
pH T—X7aL
AR 1,090°C
A 1,272°C
7&%JE  1mmHg

¥ 7 I=vs (@R) KORE
MAbA&% (insoluble compounds) |
LT
[Fluorides, as F| 1 2.5mg/m3
[A4; BEI] (1979)

(1,238°C)
(UL EE5 v SDS)
A& W& -@AE
v I I v A REDHA], T ABE F | LEE 12012
FEDRLER], ARG (=51 SDS) 4,000 - <5,000[t)

FgRe B OB HREA, M OIS, WHEEZ 7
I A, TIUIFA DU TH, kFEL L XER (L
L3 A AL
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GHS 258 (BEEICx T 5FEM) ZOMOESHIERE
SEEME D) X455 3 - [EESERRY R
A FEEREME X452 Class or Division / 8
FrEiEn e - 2@t (X | K91 (B) - OECD: &4 RA
HIX<#&) s (HPV)

(LA EE5 1 SDS)

REEFEDORNF wE

KEFBRMLZE
AEWE HKEEZEDDLETH 1R)
SoFROEDIEY

THEEENKE
FoMFFEAEWE (BnH1KE2 175)
SoFROEDIED

mfREE  MZEE
Y - Y

% OEtET k) AW oT (IZib7r v =
A & LT,


http://anzeninfo.mhlw.go.jp/anzen_pg/GHS_MSD_LST.aspx
http://anzeninfo.mhlw.go.jp/anzen_pg/GHS_MSD_LST.aspx
http://anzeninfo.mhlw.go.jp/anzen_pg/GHS_MSD_LST.aspx
http://anzeninfo.mhlw.go.jp/anzen_pg/GHS_MSD_LST.aspx

£7/V GHS 77O (2010 £/ EA B BE)

AEREEE (B R)

A G

R A R 1O i

P (R 2R

X533

X5 2

X4y 1 (B)

~ 7 2 LD50 fii 103 mg/kg (HSDB (2009)) 1ZHS& K45y 3 & Lz,

Z v b AOEIREIFE IR AT < 8 LR BRI W T, SHREIND B IRATFE C RO, @ik EH TR FIck T 2 mEES
FOMEHMEZFIE R Lz L ofER (HSDB (2009)) M6 THEY , BB O—HEIEICBE T 25l 2O TR S 2
L L7z,

TN =T LEBMTT AL DOIE < #2708 O FIAIC LT, R E R T CE¥E A LTV R 107 AD
KEGH 10 B OIS B 7 v FBHPEIEICR Y | 16 FRIITFRO AfBIERHIR S e BE~HEEOFHEIENRD &
N7z (ACGIH (2001)) Z &, F7=, 7 LM ORREIX BIT X 0 HEE DT 2.65 mg/m3 O TIFE b 7a <, ¥ 3.38
mg/m3 DRETHEEMN RSz (ACGIH (2001)) L#E SN TS, SHIT, YEWEICH L ThR—RBEDH 7 v
FENRR O, FHEDEROBEEDOIIN, 7 AW OB ~ORINAET & BRI OA KL, W TEMOIZ BEOLEIX
BIE D 7x 7 & TEEFHET D OREREE DA PRAL TR Hiv D Ltk 4T 2% (HSDB (2009)), LA EOMRICHESE, X
a1 (F) &Ll B, 7V BWOBRADT VI =0 DAEFEITED 2 T7BE AR E 72 TR H 23, K¥EDTE)
FIXHRNICEEETH Y | BRN Y v REIHCTHSH (HSDB (2009) Loidkb b b,
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= KFEER (2—APFTbFY) TAI=ULT RU DL
LEMEDLTF [CAS No. ] &

g (3141

pa

e
CAS No.

WEAL R
PEE

KFER (2—A FFo=x
%) 7AI=v AT MY
AN

Sodiumdihydridobis(2-meth

oxyethanolato)aluminate(1-)
CeH16AINaO4

22722-98-1

R R

@ piLSEd)

By F—xL

pH T—HRL

[ELsy < 0°C

W T—H7L

AXE 41E— 11mmHg
(25C)
(LL EE5 v SDS)

R

ELFRAEEDRTH, 77 FHET IV
7y OEAREE, A YT X — DO 2R
b, 7'V = v — LR EOME (£7 /1 SDS)

ARG EGR A (L1 B #)

TLV-TWA Br BRI GHS 48 (BEICHT 2EEM) ZTOMOESHERS
TLV-TWA (%) ST E 720 - CLPZ%# (GHS) 1%, ATy
1 mg/m3® [A4] AIHH pas -+ Skin Corr. 1BH314: Causes
ACGIH /2007 / 1EE Wax SbSE-ZIN severe skin burns and eye
(LLEE7 1 SDS) damage.

[TLV Basis]
Pneumoconiosis;LRT irr,

neurotoxicity

HRRE (EfTe)
L

X ITAI=vs (&)
K OREMEAL &
(insoluble compounds) |
LT

NE-BDAE RMEFORHF
T—HIRL

£5 L GHS 5500 (2009 FE /HA T BE)
BEREIC R 2 A EHEIC OV T, AERRE (WA« 7 R) 13 [ MERI94L) ©. ZOMRILE TGHS OEHRICKIT 2K THS] THY . thomEH T [HETE AR
T, FORMT IF—%7 L] Thd,
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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. : ¥ &A%
5 - 2EEE (HEIEL #5)

wE

¥ IUPAC mifikici—-& TkFEE R (2 -4 b %
VI hFY) TAI=ULAFTRIDLA] LLE


http://anzeninfo.mhlw.go.jp/anzen_pg/GHS_MSD_LST.aspx
http://anzeninfo.mhlw.go.jp/anzen_pg/GHS_MSD_LST.aspx
http://anzeninfo.mhlw.go.jp/anzen_pg/GHS_MSD_LST.aspx
http://anzeninfo.mhlw.go.jp/anzen_pg/GHS_MSD_LST.aspx
http://anzeninfo.mhlw.go.jp/anzen_pg/GHS_MSD_LST.aspx
http://anzeninfo.mhlw.go.jp/anzen_pg/GHS_MSD_LST.aspx

(26) =FL v

LM EDETR [CAS No.] & TLV-TWA BF iR GHS 48 (BEEICX I 2FHM) ZOMDOHEHHERE
s a4l | =Fry [=7 0] TLV-TWA RIS - 2 (H | X493 URBMER) - [EEfERY 5 Class or
2 Ethylene [Ethene] 200ppm [A4] EfEE) Division / 2.1

e ACGIH /2001 / 1ERAfE (LA EE7 v SDS) - TARC FEBAMFHEZ > 2o
bt C2Hy .
3 (Vol. 60 ; 1994)

CAS No. 74-85-1 [TLV Basis) - OECD : m4ERILFWE
WA FER | TBIR JEAE T A Asphyxia (HPV)
M @ i) - DFG : BB AMKS (1993)

R OBMERRS | pmimE GERER) 5B

pH T2l 2L

AR —169.2°C

A —104°C

HRSKJIE  8,100kPa (15°C)

(LA EE7 v SDS)
ik 8 - MAE REEEDHRNE )

A =T L (IREE, SEE, ESURIEEE) . BT Vo il | (kg /2012 45 © o fERR - TRMEO T 2| % ES O

=, ffigt =, = FNARB AFLYy, TERTATE R, & 4,000,000 - <5,000,000[t] ERICARD

Kk ) —n, bz F o, =FLoTu LA Yo, £72R
WTREOKBICHLHVOND (£5 /L SDS)

FUTFLL - 7o RFAFE K- fbonF Lo - e =« =F L w1 &Lk,
RUB U EOFR (b5 T3 B )

ARVxzFLy - TEINTATE R igfb=F Ly - =1 =F L
S~y EoFR (SRI: CHEMICAL ECONOMICS HANDBOOK)

W = F L

E5/L GHS OB (2013 F£E (BHE) /EAEEE)

eI e (RS oo (GERRHE) ACGIH (7th, 2001) J& O PATTY (6th, 2012) ([CAWEILE N CHEMEL LTHEASATRY , E<E
) 7 : HUERIZHER N L OEITRD bR L ORI R H 5 2 Linh, X5 3 (RREMEM) & L7z,
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27) REERVC X5k X IRRIIBEBHEWE)
7 Iufks Y UL

LEMEDBFF [CAS No.] F
g (B4l | S vEs ) oL

o Potassium JTodide
l#==v IK
CAS No. 7681-11-0

wEA R | Bk
PEE
=)
R
pH
AR
s

AREE

FEMxT~=L g,

SEHRORE S, A
R, FITER
LAY = R )
Tl
7~9
680°C
1,330°C
ImmHg
(745C)

(LL EE5 v SDS)

R

TLV-TWA Br RREE GHS 2% (BEICXIT HEEMN)
TLV-TWA (%) Rzt 2EERBE-IR | K95 2B
0.01ppm TV (0.1mg/m3) SR
ACGIH /2007 / FE=H | A X552
FEERM A - SFEE | Kol (FRIR KE 28

[TLV Basis] (KEIEL ) )

Hypothyroidism; (LA EE7 v SDS)

URT irr
HERRE (EfTS)

2L
XORBLNKIEE LT
8 -WBAE REEZOHRHE

TGRS DR, ST YRR 2 O FRBGE - i A B SRR

B LOFRE OB, BEECHEKRD 3 — RE, fik | AR [HeEiK]
B W (271 SDS)

GRIE, AHREHIEE, A

EM, SRR (b T3 B )

F~1 05K [ ]

R, AxFH 0 Ml
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Z Ot DFELHERE

OECD : 4Rk
FWE (HPV)

DFG :

MAK-Wert (2014)

nicht festgelegt [5%

ELTHARN]

PEERA (2013)

[H]

L)

X BRUERIEDORTLITHEY TX o1k

W) kL,



£7/V GHS 77O (2010 £/ EA B BE)

RIS 2 B 72
BV AR

R AR ) Mt 7
(R AE #iR)

P53 1 (HEIRMR,

PLRE .

)

T XM LY U LD I%IRIREEA LIz 2 A, 0 eREME (only slight reaction) R 7-DH T, Hi
W OFEEDFFSITH K 100 12K L 17 Th-o7- & OFER (HSDB (2006)) (2HS5& X5 2B & LT,

YRR CIRERETO VI XFELOI 7 ICROFEICLY, FOEGFERETH 2 VITHARBLBZRBO LN TND
(CICAD 72 (2009). HSDB (2006)), —/, b FOE#RE U TRARIRIEZ FIE L7280 IOV T, RER AN EIRBIRH

WA Y U AEEBERL W LT 58O E (ATSDR (2004), Birth Defects (3rd, 2000)) #3H 0, £/, 4

RoORRBEFEEE T (ATSDR (2004)) d#HESN TS, U EOHEZTEMIS L0 M TERTOIX TR LOFRAE
ICEFEERIFI 2R LTREY, & M 24 EEREDbN D 20Ky 2 & Lz,

JRBIRE D —H L L THBIE 2 S 0RAN OB 5525 TWIBE T, B, R, K8, iz CICHERRME R FEIH A O 5%
JEDS R O NI OF (ATSDR (2004)) 230 F7z, #AERL TWeBED I 7 #EZ 2 RE LIS (ATSDR
(2004)) HHYV, K31 () & L7, Fio, YEMEZSTERLZRE SN BB ICHIRIIE MG+ T4 iR E
DK T & TSH RED EH % £ 5 FURIREEEEIK A RS54 (ATSDR (2004)). —J5, FIRAMERETTHE 2 R 9o F41
(CICAD 72 (2009), JECFA 24 (1989)) & H2DZ &b, Kor 1 (AR & L7z, E6iT, ERAREWEME LT,
HOWVITRMOBEBRUC LY 3 vRhmal 2t mfi s n (EEMAEELSE (2010), HSDB (2006)), = v#EH
BEOFTRACIIRE & FRBICB T 2 iR BN, IR, 138 L OWRRERIC )3 20, e, B RRE, BR. 2555
mENTHS N (BERAERELE (2010), HSDB (2006)). 7=, fAERLZEE TIIoEiEIcE S L RRSh
TWBRAOHENHALE (CICAD 72 (2009)). T4 5 DHIERIZ OWN THEAIEER O ENHE /2 7- DRy 1 (25 FH
PE) L U7ee BAEEY, SBIERSG 1 (FRIR, KB, 255 &d,
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A4 avfkR (1)
BN L [CAS No.) %

g [B4] | 3ok (1)
Hth Silver(I) iodide
l#=2s=v Agl
CAS No. 7783-96-2
WEAL R | IR E A
P @, F—HpL
By F—27pL
pH T4l
[ELsy 552°C
s 1,506°C
7Z&%JE 1 mmHg
(820°C /NITE #&
ERER

(UL =5 v SDS)

P&
EH - GEIAAEE (LT3 A #ih)
NTRERN, BT (RGHFIERT)

TLV-TWA A BRE

TLV-TWA (3% 1)

0.01ppm TV (0.1mg/m3)
ACGIH /2007 / EERfHE

[TLV Basis]
Hypothyroidism;
URT irr

HERE 02)
0.0lmg/m?3
PERTSESY 11991

1 IRFEROIKEE L
<

X2 RECEREEY (Ag
L0

WE-WMAR
T—HIRL

GHS 7388 (RERICH ¥ 5 HFEFMN)

2IHH E

(UL &L SDS)

ZOMOESHIERE
CLP 77¥ (GHS) 1%,
Health hazards ®£&IHH 220
T lconclusive but not sufficient for
classification| X% [data lacking]

LEnTna, (%)
LTSEEH
36/37/38
22-24/25
(Chemical Book)

R-phrases % Environmental hazards (Z- >\ T

S-phrases /¥, Hazardous to the aquatic
environment (acute/short-term)ix
Aquatic Acute 1H400: Very toxic to
aquatic life., ¥£7-. Hazardous to
the aquatic environment
(long-term)!%, Aquatic Chronic
1H410: Very toxic to aquatic life
with long lasting effects. & &A1 T
W5,

(R50/53, S61)

EWMEFORME LE]

RRERALLE

AERKIGREDE (PERFH 9O WA O 45)
MR VBRI AL

B - B (BnH2&E1HE245)
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£V GHS 53D (2006 £/ BHRE T EE L)
BEREIC R B A BT OV T, APERIE (A FR) 1 [ 84) ©. ZOMRHUT TGHS OEHRICHBIT ARG THS] THY . tOmEH T [T/
T, ZORPIIRELERE [T—4721L] THhbD,

B J A

FEDS ANE

A gt EEE

FrEfEnlas et (HA 2 5R%)

FrEtRlgas mrt (RIE 2R)

PERTFREE (2005) TIEa UvRBIUVFOLEY & UTRIERIEER DD E LTI, APWEOT — X 1372 <,
F— B REDT-DODIETE 2,

HSDB (2003) ®F—# TiZ. in vitro Z %R (Ames RER) ICBWT—E TG A SN, AT L2 R
EfETH-720, N LIZRE COMNTHLHT2D, B IR SN2, AT, invivo BT — Z N2\ 2o,
SETERWE Lz,

AWE DT — 21372 < . IRIS (1989) TR E L TR LD DIZHEL TWAR, I UEB LU I UM OFREN AT
X ROMNET, T—HREDTDNFETE R,

PATTY (5th, 2001) TIiFERMLAWIITETERIEN 20 E DR B D8, I T D ATERIEDFEIZ SN TIET — 2 RN
. AMEDOT =X L RO Bnizd, HFETE R0,

HSDB (2003) 23 VLSROEHNAN~D KEZBOESH N H Y . JBARYERIZR SN2 H DR, T—F REDi-
OOFETE 72\,

SR OREIRTIC LY FITREICRILEELE Z 9 & OB MR H 5 2% (PATTY, 5th, 2001; ACGIH-TLV, 2005; HSDB,
2003). b FOEE~DEKREEBLZIRETH LD TIIRWEEX -, £/, AMEOT — 21372, T—ERED=DSy
HTERWE LT,
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v 3 vufbks

LEMEDRH [CAS No.] & TLV-TWA Br BB EE GHS 48 (BEICHT 2EEM) TOMOFERFRE
g 4] | 2 ofboksk TLV-TWA (3%) BT ek - s X4 1A—1C - EEERYH Class
4, Hydrogen iodide 0.01ppm TV (0.1mg/m3) ARIZx D EEBE - X1 or Division / 8, 2.3
. HI ACGIH /2007 / IEME | HIWLHE

REENEL - 2EEE | K1 (WA EREER)
CAS No. 10034-85-2 [TLV Basis] (B[ENE < 3E)
W Ery | Bk VX Hypothyroidism; FEEEN A - 25 8% | Kol (WA FEEKERSR)
PR () HE URT irr (R IE < %)
By iR (LLEEF 1 SDS)
pH T—H7L HERRE (EfTS)
AR —51C 2L
s —35.1C
RSJE 756kPa ¥ OREROERILE LT
(BA EE7 1 SDS)
A& HiE - WA REEFORME e
I, EEPME GRPRE (271 SDS) {bsik /2012 % EYRUEIERGEE
SHTAEREE, EIFE (b3 A ) <1,000[t] EEE - Bl GERRIRFE20D8 77%5)

-76_

BB (A 258F1HEEL1025)



E5 /L GHS 433 DORH#L (2006 £/ BURE Frdik )

IRizx3 2 EERE
B,/ BRI

i TE R O MR A 7

(CAEES -y

R AR B Mk A 7

(A2 )

N
&
—

X751 (WA

ST

Koy 1 (A

DTS

Priority 1 1238\ T, b FORIZH U TEEZRMIEMEZ RT L Ok dH 5 (PATTY (5th, 2001)) Z &, Priority 2 @
SCEC TIRICK L TR RMEEZ T Loitilid s ICSC (J) (1999) , SITTIG (4th, 2002)) Z bR 1 & LT,
Priority 1 3 & X Priority 2 (23T, ARMEOWAIZ LY MliKKE, WEEEKHE, 7P KIES, PR RICEELY 525
Lo H 5 (PATTY (5th, 2001) ,ICSC (J) (1999) , HSDB (2003) , SITTIG (4th, 2002)) Z & 6451 (K
N RERERR) & LTz,

Priority 1 3 X % Priority 2 lI28BWTC, AMEOEMFREINERBICL WV REI K2 ST Lol H 5 (PATTY
(5th,2001) , HSFS (2001)) Z &6, Ko 1 (BN @ FRRERSR) & L7z,
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(28) WRERAN T T A
7 WEBANT T A

E2HEDOATF [CAS No.] F

FIEAN GIEZD B S Sy O
Hth Calcium sulfate
= ==v Ca04S[CaS0.]
CAS No. 7778-18-9
WAL FEy | TR W I A D A i
PR N
=) H

B\ F—x72L
pH T—HpL
AR 1,450°C

W T—H72L
KERE T—H7eL
(CL EEB bR R 2
PEH—R)

R

TAUR e R— R TTRE R, GIERER, B

H (YRR REEAD) (e T3 B i)

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

ACGIH /2009 / FERfE

[TLV Basis]
Nasal symptoms

HREE (EfYR)
L

X WEEANL T AL L
T (Wi 5y)

GHS 2% (BEEICH T H2HEN)
F =z L (7L SDS HKAERL)
UTSEER (BRcEmEREMEI—FLY)
RBEORER:
T—HL
W A D fE Rt
TEHCT 2 & ek N I R I E T 2 b
B Db,
EHIREORE:
MR A2 T2 08 h 5, ROERT 5
ERIBEOHEEZSIEEZ TR D,
REE - IIRERBEORE:
fEEm Y U ANFEET D L. KEE RO EM
B RBICEIVIIAESINDZ R 5,
GHS 733 (8% - ®1)
T—HIRL

NE-BDAE

Rk 2 0 FRUE - i AR IERER AL R [HeiK]

BH~1 oA [ ~]
(W& T V2 DB REE B 5 1-193)
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ZOHOFEEHEHE
OECD : m/EpE R4
" (HPV)

CLP 73# (GHS) I,

Health hazards ® 418 H
{22 T Tconclusive but
not sufficient for
classification| X% ldata
lacking] & I TW5,

DFG :

MAK-Wert (2006)

1,5 mg/m3 A

4 mg/m3 E

fEFIBIEX S (2008)

C

REEFORME £



SIDS [#IHFHMi T e 7 7 AV (REREAI TSV —)) &Y
b bR

HRNY AT D~DOE Y IAH OB, Z OB S 7 =) — i O R I
Wil A 4> ExUET DI F A NSRS D, BV UL TRV L AL
U AL, ENOBME T — I AD A, BEICE VA EZBRNT, E%&
FEEROREI 2 B 2 LT S e, REEHE M o 18 kAR
THERFERERETHY thﬂﬁ¢f@%9;§“@mMW7%ﬁ/f
5, WEEITEEEYE S AT ML VNBL SIS NS, 2 TOMKEI
/lbﬁﬂzﬁ@/}ml/{)mﬂj@f_&)@ﬁmﬁa DRNITUVAR—HF—ThH D, WEEITE

L RIPICHE TTRE R R — A T L~ DIE LT b D, BRI BRI
;U%méh BEITHWRINA =X L5280 CTEIBIC L W EBESND,

il VoL~ 72w AORMROLD50 (3>2000 mg/kg bw(OECD
TG 423/425) Th %, AEMEOEKRIIKEITBE SN o7, ML
TN ERREES U T DT OWTERERE 4 OFRER LFIH [ BE Tl o 7228,
NS OWEOHE INTZLD0s 1E, WEh Y VA 7R U ATHES
N7=LD50 & FJEILR o -, B CORETE 22O &Z L AT
— 2 A AR AR, BREREIC BT DS HE C & 2 B AR MR A, %
EMRBRIT 2, BT 2 —JERALE M ORER D V> 7 K KR D
OECD TG 404 &406 ZNZHUCHI L CTHEM S AL /zlBh T, RGHRBME
WVEF TSR E B CIX 2R\, BRER I LV o AR ORI, Tk
IBITDE FORE LRI E LG T 20, UM
BLTWDAEEERS D, Lo T, BT T MEKY OFENER BT
T Y IS SRR,

AP G ERERR X OVEM A TREA 7 U —= 2 7 OMAERER
(OECD TG 422) T, 7 v hZ0, 50, 750, 1500 mg/kg bw/H ORifEH U &
L%E28 HREREIRR OB Uiz, RERO RS A& TR %A SN/
WZ &icHS5% . NOAEL (31500 mg/kg bw/H Th - 7=,

ARG ERBR L OVE AT EA 7 U — =2 7 OMAEHER
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(OECD TG 422) T, 7 v hZ0, 100, 300, 1000 mg/kg bw/HDH T 2
— SR TH DB L7 A K E B O8RS L S v R
¥, 300 mg/kg bw/H CTEERILFHELZ R LIZ(&FEA, 772, ff
RBEEHRL 7 LT F= L-ULORED), MET v T, RBROKEHET
k@%@@%%%réﬁ#oto£¢%2N@ﬂmtﬂmmy@bWET%
o7, BE SN ERICFAFBIIRRE T L > U W5 L CTOR LI, Fift
U A LTIER SN0 T, WEBDFEIT IS 7 AL 4
RO ONGD MBI N T LNERBA U U LA~ 2T AT 5 IE
B GBI A ATRE T2,
Rl h U oA LFREEA LY T AT, Ames FER(OECD TG 471)8 X Uin
vitro YR B RER(OECD TG473)IZ B W\ CRANEMEAL OB IR Db
LIREETH T, BEEN Y U A~ TR T AIZOW Tin vitro B{amEMER
BRIIFIHATRE CldZe o 7o, BRI itiR B v 2w A KFn#ix, in vivo
/INMZER(OECD TG474)2 3 T5000 mglkg bw DIEEE TlaMETH -7,
llLﬁkiﬁﬁTj U—D A N—X ﬁ/ﬁeﬁﬁ EY iLfKﬂiﬁf&)é & i%Z_
IR, FEDAMEIZ DWW TEHEIR 57— X 13RI A rEETIE A2 u,
ARG EMERBE L OVEREAETRER 2 U — =2 Z O A EHER
(OECD TG 422)TiX. 7 » k20, 50, 750, 1500 mg/kg bw/H DOHilE s Y
U LESREIRE ARG U, AE & A TRMEICEI T A2 NOAEL 1%, #Brsh
BB AR E T 5 A E RN 0 2 LIRS T 1500 mgrkg
bw/H TH -7z, BRI/ T L KO KE R 53R R O/
FAEFTMEA S Y —= v ZOMEEFEBR(OECD TG 422) Cid, salRe 0 #& 5
G’ £ 91000 mg/kg bw/H £ TR INTZT » ME, AFHEREIZOWNTL
ZBEE L7 B A R & 2o T, FIATFTEEZR T — 2 ISV T KRR
BT TV =D A N—F, AEMEIREFBUEMWE THD L TFH IR,



A WD L (1/2 KFn8)

LB DAFR [CAS No. ] %5

WEah v oA (12 Kin)
[BEa B, = UIhBE]

g (3141

e
CAS No.

WEAL R
PEE

T4l

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

ACGIH /2009 / FERfE

GHS 5338 (BEI-x+ 2EEMH)
F—x7 L (EF /L SDS FKAERL)

UTE2EHH (BRtPHEREEI—FLY)

ZOHOFEEHEHE
OECD : m/EpE R4

Z (HPV)

DFG : MAK-Wert (2006)

Calcium sulfate

Ca20sS2.H20
[CaS04.1/2H20]
10034-76-1

TEAR W PR R
@, Hf

R F=xnL
pH T—HRL
[Ei 163°C
s T—FeL
HRE T—27%L

(L EEBME 2 2 2tk 2

— )

[TLV Basis]
Nasal symptoms

BRI
L

X O FREEAIALT T AL L
T (mELLT, 7
AR NG, FEaTE
) < 1 %DMk

1)

%  CASNo. 26499-65-0 (BE

[aE) OHLo
A&

HiE-BAR

T=HL

B (EMFR)

BEORKE:
T2l
e A DfERRAE:
EATHRDGE LR 2 &kl A aaic
FRPRIREICET D LD D,
EHRBEORE:
AR Z S SR T2 L3 5,
R EIIERBORE:
T2l
GHS 7% (8% - ®7)
T—H72L

1,5 mg/m3 A
4 mg/m3 E

¥ CASNo. 26499-65-0 (BEAE) DO HD

REEZFORHE &%
WilgH /L v & (Cas No.7778-18-9) @ 1/2 /KFn#y
{LFEO BT RAREHRE S22 L
RN P53 A BB L 2 B 4 S (EINECS)IC 7 — # 72 L
KEABWERGNE (TSCA) : BEF LM ELFICT — 272 L

-80_



T WERU LT T A (2 KFnH)

LB DAFR [CAS No. ] %5

ma 4] | sy s (2 K048)
(&, kg, faE]

Jedh Calcium sulfate, dihydrate
[ #===v Ca04S.2H20[CaS04.2H20]
CAS No. 10101-41-4

WAL TR | TBIR FERPER A

PE & Tl

B\ Tkl

pH T2 L

[Ei 100~150°C
W T—F7kL
ERE T—H7L

(WA L-HEM bR E & 7

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

ACGIH /2009 / FERfE

[TLV Basis]
Nasal symptoms

HREE (EfYR)
L

X I T AL L
T (WM 4y)

GHS 7738 (BERICX T 2 HFEM)

F—&72 L (£F /L SDS KIEHK)

LUTEEEER (ERILEMEREED—FLY)

BEORKE:

T—HIRL

B A DR
PERT D & RIERL - N SR IO R PRR B 2T D
ZEMDD,

EHRBEORE:
HEARR 2 S| S 232 &0 h 5,

BRHE I ERBEORE:
REETIXEMICO-2MBEOREICL D i
BEanasz&Enbs,

GHS 778 (8% - &)

ZOMOEEEHIERE

OECD : &AL EY
Z (HPV)

DFG : MAK-Wert (2006)

1,5 mg/m3 A

4 mg/m3 E

LEo)

e 1> v (Cas No.7778-18-9) @ 27K

LRED B ROTREBE S L
M P52 I BEAA L S B 4 {8 (EINECS) 12 7

T—HIRL
— k)
ik HiE-@AE REAEZE DR E
AR R—=FKFFTRE R [Gypsum DA EE]

B, ISR CRAA T A, | KHVEFIERT /2012 4 gLy
{E¥ERAE), MmNy (G EERE 5,500[F FVI(EES)
), RHE (YRR REHR) (NITE
FHA) http://minerals.usgs.gov/minerals/pubs/c — &L

ommodity/gypsum/myb1-2012-gypsu.pdf

KEAEWERE (TSCA) « BEfAH L WE

BT =L
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= FRERALT T L (2 KF0)
B D£F [CAS No. ] %

g (3141

e

CAS No.

WEAL R
PEE

23 F
Vot B0

e (2K
W) 78 ()]

Calcium sulfate
hemihydrate
[Gypsum(mineral)]

Ca04S.2H20

[CaS04.2H:0]

13397-24-5

2N FEmPEM R E 72
B

@ B

By F—xL

pH T—X7L

i 100~150°C

W T L

RSE T—H7RL

CLEEB b E RS

T — R)

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

ACGIH /2009 / FERfH

[TLV Basis]
Nasal symptoms

HREE (EfYR)
L

X WEEANL T AL L
T (Wi 5y)

WE-BAE

[Gypsum DX FE=E]

KHVE AT /2012 4F
5,500[F FVI(EEE)

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

ity/gypsum/myb1-2012-gypsu.pdf

GHS 4348 (REEICxd 2HEM)
F =z L (7L SDS HKAERL)

UTEEHER (BAREFVEREMD—FLY)

RO
T2l

e A\ D fes R
BT RDBE .

BMRBEORE:

ZOMOEEEHIERE

OECD : &AL EY
Z (HPV)

DFG : MAK-Wert (2006)

1,5 mg/m3 A

4 mg/m3 E

NG AR T 52 /A B/ AV SU NS
REICET D MDD,

PR 25 S 2T 2 &R D 5,

R E B ERBORE:

fietE s U A NFET 256, KIEEIZITRH OB
BERIf-~DEBICL Y, MABEShD ZLn3d 5,

GHS 73# (¥ - &)
T—HIRL

REEFEDREF
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wE

g L w7 2 (Cas No.7778-18-9) @ 2 /KFn#y
{EERE D B RN RIS 70 L

RN PE3E A BEAFA L 2 B 4 B (EINECS)IC 7 — & 72 L
KEAEMERHIE (TSCA) : B EWE 4 T —
7L



(29) 7 v o FiER
LEMROEH [CAS No. ] %

4 (4] | 7 v ulrR €7 7 v opik]
ik, Chloroacetic acid
[Monochloroacetic acid]
=52 C2H3Cl102
CAS No. 79-11-8
ey | JER IERIERS
M o ke
N B HI9 8O A ERER LR
pH <1
AR 61~63C
s 189°C
KSE 0.065mmHg (25°C)

(UL EE=5 v SDS)

A&

REH, HARFLAF LT —X, [E
AL, B, X L— ML, WAL REiE
A, N—=x MR, BEEFIRE DAL
R (7L SDS)

APYEA - EIRIFRE (¥ L3 B )

AR FVAFAE LT — AFE, K .
3B (SRI: CHEMICAL
ECONOMICS HANDBOOK)

FIVRFT AF Lo — A 5E, 2,
4—vvru7=) XUERER, F47
U 2 — Vg e OV S iE A OB (N T
TEXIHY R 7 3¥hE)

TLV-TWA B BiRE

GHS 4388 (BRICH T 5HEFM)

Bt - Bl GERERIRFE2086)

Wik eE / Mz

ZOHOFEEHEHE
[EEfE R 540

Class or Division /
6.1
OECD : &4 pER1k

FWE (HPV)

DFG : MAK-Wert
(1998)

nicht festgelegt [5%
ELTHARN]

L&KE 119)

(E LE = 1054)

TLV-TWA SEEME D) X433
0.5ppm V) (2.0mg/m3) | 2MEEM: () X757 2
[Skin; A4] SMEFEA B TA | K2
ACGIH/ 2005/ E&fE | KO A 1)
S B BE - A X7 1A
[TLV Basis] Blzoxt+2EERE | Kol
URT irr 155+ AR
FeERER s (A | Xy 1 (PR LR B
HRRE (EfTre) < #) fiig)
L I X4y 3 (RaBAEME)
FeERER s T (K | K42 GO )
X< &)
(L EE7 v SDS)
His - WA RAEZEDHRNE w%E
{Lgis /2012 FF ZRRMEHBER | LFE W s
16,402[1:] WA % BN D {E%aq:ﬁjﬂt%%b B (N E AR E) (B
" (IR) 45 2 FREARRL W E
g’éﬁéﬁ‘fﬁ nglzl PRT Rff
QiR [F—42 72 01 FEEETmE BHES 1-98)
L] 7 v o fEg
RSB
- HERKGYE (PR 9B D 51)
BB
BERKDE (YHEWE)
EYR VB EREE

W - T WZEEO SRk L)
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E5 /L GHS OB (2012 £E (FBoHE) EAXEE)

ArEREEE (REA)

SrEEE (BE)

SbEEE (A
MEE, A1)

P& TG £k B
P

IRICx9 2 B
RV AR

R AR ) it 7
([l 2)

X533

X4y 1 (ff
&% i

Pars
BR.HE

ige) X438

7w h® LD50 A3 9 [565 mg/kg (BRBEA U A 7 §HMiEH 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 (VUL ECETOC JACC38
(1999)]1 H Y, 8HNRKD 3. 1HBRS 4L T LI b, ZUAKDOZ VKLY 3 & LT,

7 v N T 2 4@ LD50 fE [305 mg/kg (EU-RAR 52 (2005)). 145 mg/kg (ACGIH (2006))] 23& V0. 143X 5 2, 1
PRy BITEEMS T2 Z &0 b SaRMEDE WKy 2 £ 72 5, U FOHE1E 3140 LD501E[250 mg/kg (EU-RAR 52(2005) ) .
178 mg/kg (ECETOC JACC 38 (1999) ,). 230 mg/kg (PIM 352 (2000))] 23% 10, 1Ry 2, 2403 K 5y 3125447
L0, BUBOZNWXy3 LD, UELY, Ty N UBRTHEBEORWT v NORSGERAL, K432 &Lk,

Z v FO 4 RERIE < #EIZ XD LC50 il 0.18 mg/L. (SIDS (Access on Apr. 2012)) (ZHS& X532 & Lz, 7B, ZOffEIT
FAFZARIERE (0.33 mg/L) X VAKWDY, "aerosol"MiRE LFEHi ST % (ACGIH (2006)) O TH A hDORBRE &7 L
776

XD EEIZ 50%IRIE & LT 150~250 mg % 24 R OPAZEHEH L, BEMENA LT & o#®E (LW EOPIM Y 2 7 5
i 102 (2008)). £7/-. 7H X 4LDOEEIC 500 mg % 24 R OPHZER T L7-fE 8. 2 LB L, EEOREEE L OV
JERS A B A, B & — RTINS 4EER 1T 7.66 (R RME 812k L) TH-o7= (ECETOC JACC 38 (1999)) & Dbz 3& Xy 1
LL., SHIZUYFOREIZ T5%FIK 0.5 mL % 30 P O HIC L 0 85 4E U7z (SIDS (Access on Apr. 2012)) & D
Eb, Ky 1A & Uiz, 228, YEWEo pH X 1 LLF (800g/L, 20°C) Lt S TWw5b (IUCLID (2000)), £7z. t
FCIEHFRICEDIES BT, BRRICBUEZ A U L OFFIREDETHI 2 ED TEEALLNTND (LEWE O Y A 7 5T
flifE 102 (2008), EU-RAR 52 (2005)),

Y X OF5EEEIZ 100 mg A L7z BT, EEORBIER. IRIg & HEOZ 6L L OB AR A Bz (ECETOC JACC
38 (1999)) Z &, £/, UHXOREEEIC 100 mg ZEH L7 OFREBR T, IEFITHROFITIIER A AL, 24, 48, 72 FEfH D
FIBEME D A a TIOR3, FIE 3. AN 4, ICRITRVARIER O DFMETE T, 7 B b REEN R L7
2ro72 (ECETOCJACC 38 (1999)) &L DOWEICHESE, K31 & L, 2B, AMBEIZEMEIZHEEERZRD b, pH X
X 1LLT (800g/L, 20C) &ig#i & C\% (IUCLID (2000)),

AEOBZNEE BIC X DIERE LT, BRMEICXZHEBEEICHE Y, 2FFERTN., BHcmet:, T/, 2ok, 8E,
FUARE R R SR EOHRARRRSRAER O — 5 ANEENR, SEIROM., FERRO R DIREE ., DEIHE E D DI E PO
vavy, BEOZHICERT S A LN BAERTEHIN TS (ECETOC JACC 38 (1999)), t hOHEFIHRETIL,
AT IEDOFBFE D E BB S KGR AV, 4 RRI%ICHEE K LR, REAR, ERT, 7Y F— 27 & oninE wikE
PR, L OVERIE A, B & OMRSRERE AL 2 Uil (WP O Y X 7 FliE 102 (2008)), 38 mOEIRTFH
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(K EH | AWE S0%EIKIC & STk A, 1 RfZICIEE TR OB, 0% 08 REEI T, BHEARK TR OEHER %

i) LB EEWEOWE Y 2 27 3H#E 102 (2008)) Z2ENRHY ., TOMICHE Tl TREOBRL TELE LA, &
RIEOKREZET, BEOKEEZAVEIZE T4 ((LFWEORY A 27 FEfiE 102 (2008)) Tl B & iz fng
FENLLNTVWE ((BEWEOYIHY A 7 §HEiEE 102 (2008)), LLEOMAIZESE, Ky 1 (iR, DI R, Bl
Ll BRBRCIET v b, U AE RIS O E TR 5T X0 A TEN A 7 SRR R O R A £ N R AT
Eh T3 (EU-RAR 52 (2005), SIDS (Access on Apr. 2012)), —Ji. 7 v kb, =T A, E/LT v M 27 mg/L DK E
3. 5, F1X 10M. £721% 31 mg/L AR E 1 DFBRAEL B LIAER, S8 & b TITR L B0, Mo i,
TR, MR R EEORERAFRS Hivlz (ECETOC JACC 38 (1999)) L o#EFIc L v, K43 (KGERMME) & L7,

Z v ho 13 WRRKER D RGRBRIZEBWV T, 60 mgkg/day L EO#EGHETHERE L © OIROZE MR X ORIESRZ L DR AE R
FOVESEE OBNNERD b (NTP TR 396 (1992)) Z LiciS&, K42 (L) & L7z, ¥£7-. 60 mgkg/day Ll Lo
BHREOMERET ALT 38 L OV AST O A EMHEAMOFE 288N, 30 mg/kg/day UL EOEERETa ) X7 7 —BIEHEORE
FEERRIIRER L | K22 (D | ZME T30 b, T DO BIFBIED AR S, o, T v MT 90 A RIS S L7238 180 ppm (19
(5218 %) T, FFIE) | mglkg/day FHX4) ORE CHFREEOBCD . TFRPINGEIC IS, IR & ORIEERIE OBMMma3Hs ShTnd (kY
HoOP U 2 7 5H0E 102 (2008)) Z &b, K42 (IFE) & L7z, 2. B M TRWED 0.06%KiE#H 300 mL % 60
ARREOER L 3 AORT T ¢ TITEREBI A &N eh>7% (NTP TR 396 (1992)) & o#iEixd o0, KEIELS &
BOFIEEECETIE FOTFT—ZXELAEBLN TR,
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(30) T 7 v ufife
PLEEYMED R [CAS No. ] &

g 4]
s

l#==v

CAS No.

WEAL R
PEE

7 =01 (3
Dichloroacetic acid
C2H2Cl202

79-43-6

I NI ([ 2N

f, e,

By iR

pH FT—H7L
Al 13.5°C
A 194°C

RETE 19Pa (20°C)
(LI b= SDS)

Rs&

AR (£7 v SDS)

AR A RIRRL, TESRISRE (L2 T3 B

)

TLV-TWA B BiRE

TLV-TWA
0.5ppm [Skin; A3]

ACGIH /2002 / EFRfH

[TLV Basis]
URT & eye irr;

testicular dam

HERE (E7R)
L

BiE-BWAR
TR

GHS 7388 (RERICH ¥ 5 HEFMN)

Sk (R E)

Sk (B

PLRE IS BN -

R4 2 B AR - IR

AR TR 2L R

FEDN A

A G

FrE st (< #)

FriEfEnlsas et (RIS 88)
/

(LI E=E5 v SDS)

RHEFDHRAEF
ZERMEHBRER
A 2 W D A8 BR
PE[F =272 L]
Geta A [15]

-86_

X735

X733

X4 1A~1C
X771

X752

X2

X752

Kor2 (B - fifi)
KAy 1 (fhitR)

Kor2 (HPHE Eh 5

PRTR%

Z Ot DFELHERE

[EEfE R 540

Class or Division / 8

IARC

FED A MR v

4

2B (Vol. 106 ; 2014)

E P A (1999)

Likely to be

carcinogenic to

humans

DFG : 753 AMEX Sy
(2010)

3A

5 2 fEfEEL T E (BnE S 2- 25)

v v u ik

ARBEMILZE

AHERKIGRE (FRFEIREHOT 8)

MR VBRI AL

B - Bl (ERRIRE 202 8)

ik £k
ISEMWE 77 A8 BIEMIL

JEEMWE 728 T-ULQ HanEk 2



E5 /L GHS 433 DORH#L (2006 £/ BURE Frdik )

ArEREEE (REA)
SrEEE (BED)

B & 6 g A
Pt

IRICx9 2 B
RV AR

FED ANE

A g EEE

R E AR A s 7
(CHEES ")

R TE AR A s
(R A #%iR)

X535

X5 3

X4 1A-1C

X4 2 (A
i)

X4y 1 (##
R, XKy 2 (FF
fige, BN, FEERL)

Z v MBI 580 LD50 fE2S 2820~4480 mg/kg (ACGIH (7th, 2005)) THBHZ Enb, Kb & Lz,
7RIS EBIT AR LD50 = 510 mg/kg (ACGIH (7th, 2005) , RTECS (2004)) THoH I &b, K43 & LT,

7% ¥|Z%§ % Standard Draize Test (235 T” Severe (EE)” 2SN AHN7= 2 & (ACGIH (7th, 2005) ; RTECS
(2004)) . NDRfEIZxt L CERMEZ 7T (ICSC (J) (2000)) ., HE ORI L OEVE % £ U 5 (SITTIG (4th, 2002) ;

HSFS (1999)) & Diknidh s Z L0nb, K45 1A-1C & LT, BB, KF—Z2 L OMESIIREETH 5,

7 ORI U CEEE M 2 79 (ACGIH (7th, 2005)) Z &, b F DRIk L TERMEZ 74 (ICSC (J) (2000) ,

SITTIG (4th, 2002)), t FOIRICARAIMNREEEE LS (SITTIG (4th, 2005) , HSFS (1999)) & otk ndH s =
L EDIT, FEICH LTRSS LIZpHEEINDZ EnD, K1 &L,

~ 7 ZRM MR LR A V2 in vive /MZEER (TARC84 (2004) ; IRIS (20038)), RS v AV xz=vwvr < 2% MV

il D s 1225528 Bk (IARCS84 (2004)) IZB W CHMORENRBDO HNE Z b, K4y 2 & LTz, 728, in vitro

EREMHFAER (Ames iRER., AR EFRAER) BXWinvivo /MERER & BT, BTN T ARG I TV
HHO0, AWEIL in vivo B X DN in vitro IZBWTEGEEEZRTE SN TS (IARC84 (2004)),

AWEIL. IARCIZE W T” Group 2B (b IR L TEBAMEZ T ATREM 2 S 5)” (IARC84 (2004)). ACGIH (25

WT” A3 (MW L TRPAMENERSNTZME TH DM, b b~OREMEIIAH)” (ACGIH (7th, 2005)) 4%
ENTWBZ &0 n, Hilf EOFRFHIHENXSy 2 & LTz,

HIRT >~ F~OAWEORNBEEIZL Y, BARFEE2 T HETRHRIBICUDBOFEL AL, 72, T v F~D# 5
X0 BToHFE, BRERSNRLND Z & (Wt ACGIH (7th, 2005) , IARC84 (2004) , HSDB (2003) , Catalog

of teratogenic agents (2004)). B L WWACGIH (7th, 2005) TITHEHEEEL SN TWDLI I ENDH, Ko 2L LT,

Priority 2 O3CEFH, HAOWAIZL Y, & hOXIEICH L TERMEZ R L, MKEZESTZ EB8H L L ORE1H D
(ICSC (J) (2000) , SITTIG (4th, 2002) , HSFS (1999)) Z &b, X4y 2 (ff) & Liz,

Priority 1 O 3LEN, KYWEDOE N ~OF 5 OFF, MRRICEEN A LN BEHRER, RRHRESE) & ofikird
% Z & (IARC84 (2004) ,IRIS (2003)), 7=, ~UVABLIUVT v b~OFE T, HA X AETKS 21205 EN5S
B EIZBO T, FFIRKMTERS, BE. BEREFESEN RSN (ACGIH (7th, 2005) , TARC84 (2004) , IRIS (2003) ,
HSDB (2003)) Z &2, K4y 1 (fER) . K42 (k. B, R & L7,
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381) 7RXZ7)L
B D£F [CAS No. ] %

g (5141
o

e
CAS No.

WEAL R
PEE

T AT 7V b
Asphalt

Unspecified
8052-42-4
2N FEES

=) g dH 5 Wi

B
R F=s L
pH T—X7aL
sl 54~173C
s >300°C
KEE T—H7eL
(L EEB bR R e
PEH—R)

Rs&

EEE AR, = AMUAZ HFFEL,
FIRIA > 2 « Gkt - /A - A TRy -
EHEEATEL - BIAA R - BB
JEOBE, BEE CRBERSE) (kT2

H At)

TLV-TWA A BRE
TLV-TWA (%)
0.5mg/m3©® [A4;BEIp]
ACGIH /1999 / FERfH

[TLV Basis]
URT & eye irr

HREE (EfYR)
L

¥ T A7 7Lk (A
Ea—2Ah (RUEUH
HFE xRSO HET
srand=7ua v
L)

WNE-BAR

GHS 4348 (REEE(Cxd 2 HEM)
F =z L (7L SDS HKAERL)
UTsEER (BRbEpEReEHI—FXY)

BEORK:
RN A~DWRINERES © 7 22— DDA,
W A D fE Rt

20CTIHIEE A ERIE L2V, L, i bH D
WITINEN B & ik 73 B I EIREE ICE T
LT ENDD,
EHRBEORE:
IR, ROBEZ RS 5,
I % & MG &5 &k 27
EMELIIRERBEORE:
ZOWMBED T 2 — AINITK L TEBAEEZ RS
AREER D D,
GHS 73 (8% - &)
T—H27a L

RHEFDHRME

Ot DFELFRE

EE R 53 Class or
Division / 3

IARC

FB ARG Z 7

2B (Vol. 103 ; 2013)

OECD : mAFERILFIE

(HPV)

DFG : Bitumen (Dampf und
Aerosol) [T 27 7L b (F&
KexzrTa )]

B AR5 (2001)
2
#ER IR A (2001)
[H]
CLP 7341 (GHS) 13,
Health hazards DI H
{22\ T Teonclusive but not

sufficient for classification |

LEINTna,
k5

KBRS AT /2018 4F
53,000(Ft] (EFEE) (%)

X =L TEAD R I220T
http://minerals.usgs.gov/minerals/pubs
/commodity/talc/mcs-2014-talc.pdf
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FRABIFR 1 D2 [BERIYRXEL] (75 20)
(¢« W ) TAZ7b (+ B+ ) I
EHLENDIEBICLDEEN AL

X BBUESRIEORLICHEN [T A7 70 b &L



MAEFf5 34F3 A3 0 EfY, £H¥HFE186%] XV

v I3, i, #—, BT TAT 7L NIRRT T c [7TRTZrFAR L. BRI EEIROREEREY
WCE L ENDIERICIDEENRAL CBET517) T%D f%7277wbkaﬂ7x77wb#%o
(o) BMEBL LT, flE. RICBITFS L0055,

€=y (a~b d W)

Kﬁﬁm\W%éMKibﬁ%E IKEXRMBOHLET c TAZ7)L b 7%77»%Xm:n%mwk%xﬁ%
é%éhéﬁ%fﬁT TBWTED ;%$¢é:km;@%$ M OBIE « R\ O LR, )
fé&ﬁ#h%% L@ff&bft@t%@f%@ HE 30 ™) F&thj_omfi (7)) (fEF) (R)ZHE,

_ﬁﬁﬁé%®fﬁé
(fig7n) \ O (7)X (fga) OR) TERER AL LiX, KEBIZFERE L B

(1) ﬁ%éﬂ%ﬁ%%gmﬁgu;ﬁm%ﬁéthwfﬁéo PO BNERER 2 ),

a~b, d I

AEMEBEA ARSPHEREHRE L Z—WEB V1 Fb

0. M 8. ik
0.9. FEE R HEERVE H T A7 7V MAIZC X AEEITIRO 4 50 bE 2 B b,
cMBAL7=7 A7 7V MEEZIIBHAISHZZ 7 0o WBT=WT 27 7 )L MEOR D ERUT LA,
WI=WT A7 7 )0 MENG I S D 7 22— LD F DR Q)7 A7 7 )V NEAEINET BB O RS E,
%gﬁ\*@Mﬁi\ﬁﬁ®ﬁ%%ﬁmmﬁmié$ﬁ @%ﬁght&y7@¢®%tm7x77wbﬁﬂ%ﬁﬁéh
PR TR
BN 7=7 A7 7 v NEORRE, IRFMTAIC XL DEUEG ISEESR DZER ZAED 20 Tl < AR ORLAKFE T —
ffbkdz, T, AX @@%%ﬁr&%f%mmﬁ
0.11.FF FSEIR 5.
cMEALT7=T A7 70 NEFIIERHAI N2 70D EERPRIIFILKRET AL EZ 5,
BT WT A7 7))L NEDO T 2a— L Z2 AT SE L IROK WEIROT A7 7)) NEORE, IR~D¥5E 2 L 2B,
EORN. TR, IBa. AREES A U D, AL
WALKFE T AN 0 | FRURANE] PR A A, (RERSRYE, 97177wb
fliZK R, AR e, AEEAR, B, R (REHET YV RN— 2MErE (LD50) : T —X 72 L 6,8)
VAEDEERPENEZDED, %F@ TR IANE - %DGHH$) 8)

IR UIET X7 7 0 WA LA, B \
[Scik]  6) 4 —J— ¥kt
8 RTECS,VOL31,1996
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(32) N-v'=,1-2-v’'rly R

EEMED R [CAS No.] & TLV-TWA BF iR EE GHS 2% (BEEICH T H2HEN) TOMOEEHERSE
g (4] | N-e=1-2-vmy Ry TLV-TWA ArEEE RN X4y 4 . IARC
ik, N-Vinyl-2-pyrrolidone 0.05ppm [A3] AR () X4y 3 TN AR 7 2 7
o, CHNO ACGIH /2000 / E3tf | At (A + I 2 1) X4y 4 3 (Vol. 19;1899)
MRIC%E3 2 EAS AR5 - IR | K49 1 EU RS AAEaTi 7 » 7
CAS No. 88-12-0 [TLV Basis] ek /2 B o
WA Er | Bk ik Liver dam A A K4y 2 © OECD : mARER{LFH
PR & clear to light PR - A O | KA1 (CREER) %Fgfm
straw colored HFRRE (EHTS) mE< %) MAK-Wert (2013)

B F—siL 7L TR - S (X | KA1 (R P M 0,02 ml/m? (pm)

pH T—X7aL BIX< &) ) 0,09 mg/m3°

Al 13.56C (LLLE7 /L SDS) E—7 il (2013)

R 193C I (RAzEF 2)

ARLE 0.1lmmHg R A (2004)

(25°C) [H]
(VL EE5 v SDS) FENAMEX S (2013)
4
AT 5 (2013)
C
& 8E - BAAE REEEDOHRWNE k]
SO LSS SOV EE, R, AL | T—F e L #3575
#RAL, wsngl (57 v SDS) (IH) 2B eEwE (@B LES 1093)
FEEAL BOSERRAL, AU ~—fk (& PRTRi
3, fppidh, TEH) (kTR L) ¥ 1EEE b TE (BaES 1-339)
N—bE=l——"—tnrl R
RRBLEFLIEE

AERRGHDE (TERFFHIKREHROLT75)
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£7/V GHS 77O (2008 £/ EA S BE)

arkEEE (B A)

SrEEE (BED)

ateErE (A
VXA

Ty E

Rizxk 2 EE
G IR

FED

R TE AR A s 5
(CHEES

R TE AR A s 5 1
(R A %%

At

)

)

X7 4

X5 3

X4y 1 (HR
FRER)

AN LD50*1022mg/kg 1700mg/kg. 2500mg/kg., 1040mg/kg, 830mg/kg~1310mg/kg (EU-RAR (2003) ) 2% 2500mg/kg
EERVWTRY 4 OFPANICICH D Z LI SERy 4 & Lz,

7>?F¢>LD50=HM3~412hngkg(E[IRAR (2003)) B LY H X LD50=560mg/kg (EU-RAR (2003)) @ % H LD50
BO/NS 270 LD50 IR SE Xy 8 & Lz,

7 v FO 4 FEHIE< D LC50=38.07mg/L. (EU-RAR (2003)) OF —X D& X534 & L,

KIE, ABHREIZ DDV THIELS R S 4L, ik
VHIN TV,

UHXEH W FL A ZRBRICHEWT 8 H Faﬁ?%fﬁﬁ‘%ifﬁﬁ%*ﬂﬁﬁﬂi
DEERFED DT OFE L & BITE T 52 L LV X 1ICHME LT, 728, EUTR4L &5

Z v hOWAELE (X< EHM 18 » AW+ EIEHF 6 » A) | *otza 2EF‘%@%%M@%&%@&&\TH%HH@E SEo iR
., RRHE, HEEO R LR ORAED EAENRDENTND, BERADNEE LTIARC X7 /v—73 (TARC 71 (1999))
WAL TWDA, L 0H LVWEEDS ﬁ&bfzmmHmAgmaﬁH@mﬂ)Eum 3 (EU-Annex I (access on May
2008)) IZHHLTWHZ LICHESERS 2 & Lz, 228, DFG AT =Y —2 (MAK/BAT (2007)) IZ43EL T\ 5,

Tv b, wURAEAVEROEZIIRARBRICE O T, IR, PR T, R, SHE, EBH, BN, g, i
i, PR 72 & oD FP AR R OIE IR 23 B AE A AT TR abrzmm\é (EU-RAR (2003)), B0 DD B WAEIC
BWTIE, T FD 0.8mg/L IEE D 4 R AL BIZBWTH A X ADXSY 1IN 2 8T, Mg, Efhk
ﬁﬁ FENFRD S5 (EU-RAR (2003)). T v F O AFGRBRO KK 58 TH 5 834melkg (I THER, MR
A RES . WRIERERD H1L5 (EU-RAR (2003)) Z &6, K41 (FHEsRR) & Lz,

Z v MZ 7 (0.023~0.207 mg/L/6h) . 3~24 » H (0.023~0.092 mg/L/6h). 3 # A (0.023~0.553 mg/L/6h) & 5\ L
438 (0.075~0.300 mg/L/4h), F7=, <7 A2 7# (0.023~0.207 mg/L) DOFEWAEL TABRIZEB T, 0m3mgL
DL b Cm Rz o ZEE, MEEH, RGBS KON L OB, KE SRR U BRI AL, SPERIE O SRR 7 & 3B

720 RFIROFT R & LT 0.023~0.207 mg/L LI ECHEEHM, B, NEREE O, TRIHRME, g DM, XT/
VIR R ENEER. Ty Fo 4B O BB O 30 mg/kg/day LA THIKEEA RSN TS, 52, 0.069
mg/L LA CTE I O A2 IR 02 b, FRIEKIGRER . i/ MRER ORI Tnd, UlEDZ &75%\ ESREN
JHgeds & LR~ DB ELEN T A X ZAEX Sy 1®ﬁﬁg§%ﬁlf Wbz Ly TR 1 (KGE. g, k)| &L
72
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(33) NV =1
1LEMED TR [CAS No.] F

g (3141

e

e
CAS No.

WEAL R
PEE

TA4NVL e — ],

RUfke=1[/7vp=x
T U EAY XL PVC]
Polymer of chloroethene

[Polyvinyl chloride .
PVC]

(C2H3CDx

9002-86-2

2 NI 5 SO PRV
@, SFE)

LA F—HIpL
pH FT—H7L
FL F—27L
A T—HTaL

RRE 7—H7L
(UL EEBMe B 24
A — )

Ris&

LY —, ERE, BEE,
IR =R, REBRER— R, OO0 L,

TLV-TWA B iR EE
TLV-TWA

1mg/m3® [A4]

ACGIH /2007 / EERfE

[TLV Basis]
Pneumoconiosis;
LRT irr;

pulm func changes

HREE (EfYR)
L

WNE-BAR

{b381: 12012 £EJE
90,000 - <100,000[t]

AR, Pilitn 77, KA, —<v b, if
M, A (b T2 A #th)

GHS 4348 (REEICxd 2HEM)
F =z L (7L SDS HKAERL)

UTSEER (B EMERELEA—FKY)
BBRORE:
T—H7L
T A D e
EUTHROYGE JEBT 5 &R T- N 2T HIRE
WCETDHZERD D,
HHRBEORE:
T2l
R EIIERBEORE:
AR E 71T R OB # T L D IMAYE v, SiEE
(B EETCDZ 08B 5,
GHS 78 (8% - &)
T—H7L

ZWEFORFE
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LE]
X OREHORTUEN TRV Ee=1) L LT

Ot DFELFRE

IARC

FER AL Z

3 (Vol. 19; 1987)

OECD : BAEFERAL
FE (HPV)

DFG :

MAK-Wert (1998)

1,5 mg/m3 A

A EME (2008)

C



[%5]

AAREERLBMFBESOWB Y4 LY (HE

B 55

KU =V(PVO) T T AF v 7 OB REED DBt & Ol ~D 5
WhE/LEy bEAWTHE Lz, PVCHEHIE K ONPVC 8 5508 (T 285,
TERMRRELT) OBV FRIEY) 2 HEIR AR 5. L, SR, WONTififghe (H
K, MRS, BENITE), FELEESRTEME (APD, AH, NPSH, Glutathione)
K OWEREOBLICOWTHE Lz, WTFROREICBWTE PVC #5128
WML O Y S5 A T 2 AORN, SOEEFOME T AT S,
BEEEEI 0T D REN L BTN, FEALFHI R T A — T K& 72 BETGR
BN nol-, D

Wistar ZHEMES » FZ PVC KT 10 K T* 50 mglkg % HREIKE N5
Lz, ¥5-2, 7, 28 X 1r 90 A#I24 6 B/t %k L, LDH /&M, BALF
W7z A0 TR EE R O g, ifi 2 B o0 I B I N R BRSO R A 24TV, il
DFEE R ORIEDHHEIZHOW TG LT, %5 2 B % OMAE Tl O RIE K
OBEENA LI, 90 HZICIXEENRD biviz, PVC F OO
BEBIZOWTHLMNICT S Z LT TE Qo 2

AEFRATERICRE LRV =V ED 25 mg 2T » b ORAE
P RIS U, Bk P o B SR 1E M 1 Ol O S AR 2 2B 0 ¢,
Beh5 180 B4 £ CRIFIICHRTE L7z, 2 MO 3 L X —B#fEsR(a s
27 v a4 —2(SDH) MO ATPase)iE I 5 30 H &2 v — 2712 E&- L,
ZTOBBAITIET L, &5 150 BT ERE & Aol E2 s L=, 3FED
MKy Rl (PR 27 7 % —¥, B /L7 a=4%—F K1 RNase) JEM:
ITENZENHEG-60H,60 A KN30 Az E—27IZ LR LZO®RIKT L=,
BehH 180 HIZRB W T HEAITITEIE Lo 7z, WEMAFENRE T,
ARSI A ORIEEEL RN A DI, T 0%, REERERIRERTRD
sz, ¥

XE#E5HE

PVCH¥K® 13 mg/m3 % 7 v b R OE/LE v MZIE 12 5 AR, iz
22 » A, WAFE (1 B 6Hef, W5 AR L7z, HE5MMKTHR, #
BEITo T2, VA TIINERERAZ G 9, 14, 22 » AIZFEMEL7-, B
FBRZORE TIE, TXTOEONC PVC R+ E2fift Lt~ 2 v~
7 =V OEEN LN, B, MR Sheho 7=, ik
MAIZ BT, PVC#EOREBIIZRD bR hoT-, KBRS TIckW
T, PVCHROW AL L v BEOBEMNFHRE SN, 2
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b MZBIFTB A

ATz =T N T 2—IZBWTC, R URBRT VA v 2HWTT 7 AF
v 7 THHNTEH T D Lotk 2 it B & U RIC B3 % BB ol IRAIF 2 &4 S hfi L
Tmo 75 AF v 7 THHATEHE T 2023 T, B, JRIRFET, RIKE IR,
TR D NI, & REOBMN PVC 75 AF v 7 THETH LN,
F o AR T 7 AF v 7 G T 7 T 2T« 7 8E L D &Evo Tz,
AF L TITRAF 7, RY T VLE LT T AF 7 THTIEA v o
ITFRO LN o T2, TRTOTEN ZORMEICSH L TWD b TiERL,
AL DN e, ZORRITEEICFHE LT 5320 9,

BT & RS B R AE 2R L o BEELE I Z D\ T oo BB ek FRAFFSE & it L
7o BEIZBOWTH ERELORARBEEN A G, PVCIRE O
BESE L 7oA AL OBIINNGRS Hiz, (SRR L ORREBE EBRNT 5
L, SBITHBY AT NEMT L0 LHERINT I,

51 F 3Cik

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.

8) Hardell L, Ohlson CG, Fredrikson M: Occupational exposure to
polyvinyl chloride as a risk factor for testicular cancer evaluated in a
case-control study. Int J Cancer 73:828-30, 1997.


http://www.jpec.gr.jp/

B34) 1-AFNFTTHEVLUVEN2-AFNFTHZ LY

T 1-AFNFTHELY
EEMEDEFF [CAS No.] F

g [A4] | 1 - 2oLy
w4 1-Methyl naphthalene
b= C11Hio
CAS No. 90-12-0
BN | R IR
P ) e
Ry F—=xL
pH T—H72L
Al —22°C
A 245°C
ERTE 7.2Pa
(UL EE5 v SDS)
A&

F7 b ERIFCRE, dOEH AL - S s A

B, REEEA (271 SDS)

TLV-TWA B BiRE

TLV-TWA
0.5ppm (3mg/m3) [Skin; A4]
ACGIH /2006 / IEX/HE

[TLV Basis]
LRT irr;lung dam

HREE (EfYR)
L

M OLAFATFTZLRKD
2AFNTFTTH L LT

BiE-BAR

{581 12012 £EJE
4,000 - <5,000[t)

GHS 4388 (BRICH T 5HEFM)

ARV 63 2 HAE 748455 - AR
T
FEERERINES - 25
EE< &)
FEEREN RS « 28w (K
BIX< 5%

(L EE7 v SDS)

Sk (R E)

P (L

RHEFDHREF

_94_

FOMOESHIERSE
X4y 4
X5 2
X7 3 REMER SoE#l
)
X4y 2 (i)
-k

L[5
(IR) % 3fEL LW E (@ LEFS 75)
PRTR%
F1EEE L TYE (BSES 1-438)
AFNFTHELY
RSB
AERKIGRME (FREFEFE IOWREHRD235)
BB
AEREDE (XEWE)
AFNFTHEL



£7 /v GHS 77D (2008 FEE /RFFEXE)

arkEEtE (B A)

RIS 2 B 72
RV AR

e TE AR O Mt i

(CAEE-S )

e TE AR BNt i
(R A %%

)

X7 4

X5 2

X4y 3 (FRmRE(E

AL SGE R

X4y 2 (Jif)

7 v baEAWERAEGRBRO LD50 5 1,840 mg/kg (Briid U A 7 5HiiZE 6 % (2008), HSDB (2004)) 756, X4y
4 & L7,

TR A ) (BRBEY A 7 FHIE 6 & (2008)) & OFElRR3H Y . 5IHSHEkD ICSC (1997) DOEMIREHLEOHICH TR
2T 51 LoRid2RH S5, HSDB (2004) Dt MEROEIZS TIREEMERH D] LRBSATHDR, Wb
FREE I L ONEEMERS R 2 O T 8 X4y 2 & LT,

Ty FaeAn 4 FERARZERBRICIS VT, TSR 2 Rl 722 D SOSFEF 2MEIN L 72D T, WO T & L)
(ATSDR (2005)) & OFtilkAd 5, F7=, HSDB (2004) Ot MEROEIZ DR X O EKGE~ORIHME, FLH R
EHOBEOFREERH D) EORBRHLOT, X3 UREMER. KEREM) & Lz,

~ U R %Wz 13 HFREEE SRR I TREMRILSMNIEEBIIR O ed ol Elov v 2% Hviz 81 EMIRAR 1
HRBRCIL THlERENRAGLZ) (ATSDR (2005)) EORHERMRH 5, FilaE ALK 2 DA X v A EFFANT
RonfzoT, Ks52 () & L7, ICSC (1997) I IKEF/ITEMOEREICLY ., MREIN5ZeBdb] Lo
IR H 5,

RELATFAVFTE L L 22TV T X L OREDE 2 BEOEIE B~ T 2O R GIEAT LTI
T HMEEENA L] (ATSDR (2005)) BORRRH 5,
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A 2-AFNLFTELY
1LEMED TR [CAS No.] F

g 4]
s

l#==v

CAS No.

WEAL R
PEE

vx I UK 3HEE, B -7 h=mREE

2-AFNF TRV
2-Methyl naphthalene
CuHio

91-57-6

Bk EfE

t T—H7eL
AN A RN
pH FT—H7L
AR 35C
s 241°C
FRRE 9Pa

(LI E=E5 v SDS)

P&

(b2 T3 A L)

TLV-TWA F BiRE

TLV-TWA
0.5ppm (3mg/m3) [Skin; A4]
ACGIH /2006 / FERfH

[TLV Basis]
LRT irr;lung dam

HREE (EfYR)
L

K 1 AFLFTTZL KO 2-
AFNFT7 2L L LT

g -HAR
(k3L 12012 4F B
4,000 - <5,000[t)

GHS 48 (BEICHT 2EEM) ZTOMOEELFRE

SMEREE (R 1) X5y 4 E P A (1999)
MRiZ%I4 2 EEREE - X4y 2 Data are inadequate
AR B for an assessment of
RN - 2 EE | X3 URIMER X0 human carcinogenic

(HRIEL #7) FREE) potential
FEERRRONSS - FEE | K2 (i)

(KEIE< %)

(LI E=E5 v SDS)

EWMEFORME &%

PRTR%
1 MEIEREFHE (BAES 1-438)
AFNFTHL
ARUEEBALE %
BERKIGEWE (PREBEHEIREHD236)
BB
AEREYE (XEWE)
AFNFTH L
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E7/V GHS DRI (2008 B/ RFEXE)
7 v baEAWERAEGRBRO LD50 5 1,630 mgkg (BREEE U A 273l 6 & (2008)) 7»6H. KXoy 4 & LT,

avEEE (n) | K44 BB LAFNFTTELE2AFLFTELO L2IEAWICHONT, T v b AW OGO LD50 18 & L T 3,180
mg/kg. 4,200 mg/kg (IRIS (2003)) & DFEMRH 5.

IR %9 % EE MRZHFEL) (BRBLY A 7355 6 & (2008)) Ll AH V., 51k ICSC (1997) OEWIRFBHEOIEIC Y IR %
e ENE IR | XKy 2 W35 Lofdk»ndH b, HSDB (2005) @b MEROIEIZY TIREMMERH 2] LRI THWER, WINLEER IO
ik FIEMEARARO TR TR 2 & Lz,

7w baRAWE 4 RERR AR T, X0 1 O A &2 2 AEOFFHN T TR 69 2 B 72 60 SO R A T B ARAF A (1
K4r3 (fF | L, WEETICAEESR S5z (IRIS (2003)) BEOLRNRH L, £, M~y 22 Mz 6 SR AT T, ¥
B, S| R RIS ERAFE L 7228 25 1R 12 535 ICPFIREITIEE Lo, 8 O I3RS IR U TR bR E T & &
EHRPE) | 2 Cwb ) (IRIS (2003)) EOfd®H 5, & 512, HSDB (2004) @b MEROEIZ TR KO EKE~ORKME, R
fE, SEOCFRRMENRD D] LOTLBRRH L, LR, K43 (REMEM. SGEREMME) & Lk,

T E AR A N2 7

M (B

~ v A% V= SLBRIRATE 5 RBRICE T K5 2 0 A A 42 AEO PN TR FIEOA % A2 75388 & 1uf ) (IRIS
(2003)) BEOLENRHDHOT, K4y 2 () & L7z, ICSC (1997) & [MEEIFRYOBEC LY, finFasns 2 &n
Hr B BE 0 s 2 )
X428 | HD) LOTERH B,
P (1E #:i8) | | A
BB, LAFNAFTTELE 22 AFNF T2 L OREGWE 2 BINEAOHIE T 30 M~ 7 A DREICEAR LR BRICIB VT T
W A A Bz (ATSDR (2005)) B2 H 5.,
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(35) t -7 INAF)NLT—FT)L

E2HEDOATF [CAS No.] F

g (3141

e
CAS No.

WEAL R
PEE

A (NITE Fi4)

TLV-TWA F BiRE

TLV-TWA
20ppm

t - T INAFNLZ—T )V
[TAME Xi% 2- £ F/1-2-

A RFvTH ] ACGIH /1999 / TExfE
tert -Amyl methyl ether
CNS impair;
CeHuO embryo/fetal dam
994-05-8 HRRE (EFHETR)
17 TN 35 mL
=) pilez)
By Tl
pH T—X7aL
Al —80C
A 86.3C
AXE 9kPa (2010)
(UL LEBM b E 224
PEH— )
A& siE - AR
T2l

GHS 5338 (BEI-x+ 2EEMH)
F =z L (7L SDS HKAERL)

UTE2EHH (ARtPHEREMEN—FLY)

BREORK:
RN ~OWLIREEE - A, % IR

T A D e
20CTRIb LT &, ERTHEREICET D
HEIRHATH D,

HHRBEORE:

Z DWRAE BRI AT & | IRV A AT R AT
REL TN D D, EREOEE, BT
ERIEEZTZEND D,

B ERIIRERBEORE:
Z OWREIZEIB OS2 = §,

GHS ¥ (Q¥ - #7)
T—HIRL

[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
REEEORFIE
faRs) - BIKIEDY)

-98_

ZOhOESHERE
[EH G 358 Class or

Division/ 3
OECD : &4 E Bk E
(HPV)

CLP 73¥ (GHS) X, BT
DY
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. : FFEfE
HONgES - 8 i (HENE < §8)

L]



(36) 2-AF)N-b-=hrur7=1 v

LEMEDRH [CAS No.] & TLV-THA/ BF B RE GHS 448 (REEICx3 2HEM) TOMOFERFRE
4 [B4] | 22AF-5-=bu7=Y > | TLV-TWA FEDS A X472 - EEfERY > Class or
[5= b0 ba ] 1mg/m? @ [A3] REENEG - 25 (KE | Kol (D Division / 6.1
Y 9-Methyl-5-nitroaniline ACGTH / 2006 / Uil | 1< ) - TARC
[5-Nitro-o-toluidine] (UL k=7 v SDS) BT > 7
===V C7HsN20:2 [Ei]_;\(]erBj:rlz] . ?l::([\J’OL 485 1990)
CAS No. 99558 RPN T 7
WmEALFER | IR FEES HERRE (EfTR) 2
P & Eyad) 2L DFG : Kanz.- Kat. [%2
B T—F7eL AKSY] 2
pH T2l Tumorlokalisation [ JE; /7
fAl 107°C £]
W Tl Z v b : (Leber) [fihi]
S IE ~ 7 A : Leber,
9.75E—004mmHg Hamangiosarkome [T
(25°C) 1 & A fiE ]
(BL EE7 v SDS)
A& HiE - WA REEFOHRBE &%
Jektflfk (=7 v SDS) L3k /2012 4R PRTRIE
okl - B EAR (b5 12 B td) <1,000[t] - EofEfEE b EmE (BeET 2- 92)

T AFN—F—=tnTr=1J

¥ AABMEPEREIR AR 2 1481 2 H 2 2 BISRE L7z Tk
MERLEL (TR D B EME OMEMICET 2 A ] OdRmE
Tho, ZhICE DL MR 5 3 Omg/ke A THIH &
NOBRIFERA L L LahTng,
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£7/V GHS 77O (2008 £/ EA S BE)

F344 7 v b AWZRBR T, MRINCHE TIZRWAETITHIIEA A DFEAEROHEM (ACGIH (2007)), B6C3F1~ v
R RT3 L [R U < FFHIIaAS A D3 A2 D #E N (ACGIH (2007) ) , A/St ~ 7 A % V7= 3Bk T IE O # N (ACGIH

Fe A X4y 2 i
(2007)) BB BN, U EDOF—2B L ACGIH T A3 IZHHEINTWAZ b, K4y 2 LHE LT, 2%, DFG
T 2 IZHEENTWD,
FADBREEIC T B RBEHI T, 15 AT 3 ADNAPEITHEREREE CTARE, 7 AMCEHREIC X 0 A REREE RSB bz, 2B
Wl T8 1 Mk o T

Py 1 (PR TR LV AERD EIE LTV D HI, AR OB FHRIET R ClaBaET & Ll L Tz L &nd (ACGIH (2007)), AL
V. K1 () LHELE, 2B, 7y P TORBRIIT —# NI LY FERILNTITERA LR o T,

P (AR 2R
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(37) N-AF-2-v'al Kv

LM EDETR [CAS No.] & TLV-TWA B iR EE GHS 4348 (BEEICx¥ 2FHM) ZF OO HEIER
4 [A4]  N-2AF 1220 U Ky | TLV-TWA Fe RSB - A X4y 2 - REACH : BM2ameE
[N-2Freny ro] L IRiCxh3 2 EE B - IRE] | X4 2A (SVHC) CMR
Y, 1-Methyl-2-pyrrolidone . ﬁ‘% . ' 2;;1)(3 %@)%i{ b
o HRRE Hit 7 X4y 2 % (HPV
fesst CHoNO 1ppm / dmg/ms BRI - A O | X0y 8 (i) . DFG :
CAS No. 872-50-4 FEMSES 12002 | [ENEL MAK-Wert (1994)
WEALER | B IR ReERE g - 2H M (K | K1 (R, O, &I, 20 ml/m3 (ppm)
M & 135 ] IE< #8) B NI E NI ) 82 mg/m3°
By BT IR v— 7 iR (2002)
pH 7.7~8 (LI EEF v SDS) 0 (whcE T 2)
Al —24.4C REARA (1992)
A 202°C [H]
KSE  0.33mmHg ALK Sy (1994)
(23.2°C) C
(LLEE5 1 SDS)
A& 8iE - BAE REEEOHRFF =
AT v A EEABE, B TR E A T L 2 % &=
B =Ly b= A BEEA, TRF | ofdE - AR (FRR 24 - BRI LR (NSRS (Gl LS 136)
LA, MO S 8 RROEHEEH, bkt | FEERK) - N—AFL—2—-v¥nml R~
(2L SDS) 13,554[t] (FEREFHHYE - RRBEREE
RHRAEAL, 7EF L UEA, MO S Y- i A 25) - BERKIGEWE (PRESF 2REHO 219)
IREGE AR, LR (b2 ¥R - N-AFLERY Ry
) BEFEMHLE
HEREDE (YEWE)
N—XFL———rnrl R~
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£7/V GHS 77O (2008 £/ EA S BE)

B R et il
s

IRICx4 % HE
7R EVE AR
e

A g EEE

FrE RIS
Pt (HELRER)

X533 (K

)

b MZBWNT, Tt MERE (n=>50) ICEGRE~D 24 WA 16 FIEMT 2 &, B~ EEO i PEfIK
Fl&EfeZ izl (CICADs (J) No.35,2001) & Dk n3H 5, [ U< B MIBWT, THL~OFIR & Btz fF2% ) (DFGOT
v0l.10,1998 ; PATTY 5th,2001,v0l.4) OFEH R H D, VXD FL A X7 A M TIIBREDOHE (KL A X227 0.5 ; K435
%) (CICADs (J) No.35,2001) &b, EAE v MIKFIREBAR LB Tl 50% KRR O HIREOKLEE (10 Pirh
2J%) (CICADs (J) No0.35,2001) 3% b TW5, Ll UHXOREICAYE % 5-15 syHefih & 7= 3R CIXEE OVl
(DFGOT v0l.10,1998) RA 5N THEY ., b N TORGHMMELEZE L TXS 2 & Lz,

b F~DOEEBICBWT, TEEZIRAN (CICADs (J) No.352001) . [EHOIRTE) (PATTY 5th,2001,vol.4) & D7t
BRHDH, VXD N AT A FTiE, ABRE, P, BEEDA2OL, 21 HURIZHEL TS (CICADs (J)
No0.35,2001) , SO TS X2 H R ThH, ABERE, A3, BEARA LI, 8 B bIERN K2 (DFGOT vol.10,1998)
o, TOMUYXERAWERBRTH, FEE (PATTY 5th vol.4,2001 ; ITUCLID,2000) & Ol AHY, Zh bk b EdE)
M~DEENL Xy 2A & Lz,

7 v hORORBRICE N TX, BHAEBD, FOEFR - EROK T, HE - IR A X0Hd, NikE B OAE., 1585
¥ (CICADs (J) No.35,2001) B&bHb, E£72, 7 v N ORERER CIXRHAEREMORD . WO, &8s (kg
SyffiRan, @A - % - BRI E ., EEORER S, FHEO TS, Bl LOBRIETOME ., B EILIIRE2RET R L)
BHLNTZN, U X OB CIIRHEEEEEILA DN, BEOBRIEE (BHRER : BIBEOHE) RALNIZDOHT
»5 (WTiLh CICADs (J) No.35,2001) , 7 hOWARRTIL 11 T —ZDHH 87T —XITBWTHEBEMWOKRE, K -
TEEESLEIHE~OREIAONT ., AFEIER - 38 - FR - LT - BRI - FER O, BEOHFESSLR @RED
BRAERZERLS) ORERIZHREBIL LN -T2, BIEEEDA LN VHETEHEKRIIMEL, BLELERNALNLT —
Z Lo RHREE L REEER LN DT — 205D (T CICADs (J) No.35,2001) , BLEL Y, #&0O, RERE
IZBWCHOREIZKTIHHENRL LN, WARKIIBWTCHORAEFBEEZ RTT—4RHDEnBXN2 & LT,

b ~OSEFNE TEEZRAN & FE/%]  (CICADs (J) No.35,2001) THh V. FrElEss - £FmE L 30 ETE R, Ty b
4 B AGRERIC BV TIE TR AR R, B8, IR O], o3tk @ Wi bivl, RE®IL. £
W, sEEPEYE~OBEOHME] (CICADs (J) No.35,2001 ; DFGOT vo0l.10,1998) & D3 H 0, £z~ 7 AD 2 FifH]
WARBRIZBWTY TRE EXEOHI]  (DFGOT vol.10,1998) & Oitiknd 5 D TRSY 3 (KaBEMlEgM:) & L,
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()
X451 (B
mrmmomsey | oo M
v (e | VB PR ‘
A8 #i%) 5 (=7avyn; IAR)
B i)

Z v h? 90 AR DER (CICADs (J) No.35,2001) & NOAEL fE75, 169 mg/kg A8 () . 217mg/kg A&E (M) THh
V. 28 HRE# OB (CICADs (J) No.35,2001; DFGOT vol.10,1998 ; PATTY 5th,200,vol.4) @ NOAEL fii3%. 514 mg/kg
{RE (90 AATIEA & : 9 160 mg/kg (KHE) . 429 mg/kg KE () (90 AMHIEAE : # 133 mg/kg (KH) . 1548mg/kg (K H
(90 AMHIEMAE : ) 482 mg/kg (KE) TWIN b HA X AEOXSHNTH D, vHFD 20 A MR HER

(DFGOTvol.10,1998) TlIlEasic E BT A BN T, 7 v b 13 BT ARER (=7 2> 1 ; T 2 1) (CICADs (J) No.35,2001;
DFGOT vo0l.10,1998) TIHEH., MKICHERA LN, HEEN 3mg/L THY | HA ¥ L AMEDOX54, 4 BB AR
(CICADs (J) No.35,2001 ; DFGOT vol.10,1998 ; PATTY 5th,200,vol.4) T% Rk 58 (90 H
WMIEHAE $903mg/L) "HA X AMEOKGHITHD, LML, AU Ty b 2 BT ARE (%58 1.0mg/L X9 &K%
L#Ez25Nn5%) (CICADs (J) No.35,2001) Ti%, 90 BMIEMAE : 9 0.16mg/L (X4 1 OFPFAN) T, BRI & g (V
LNER) DI &R, NTIROEEFE, SR MEERAGS (multifocal purulent pneumonia) . RE OEE. BIBEEMMA RS
. 5 AMWARE (545 0.1-0.15mg/L LV &K EE 2 H5)  (DFGOT vol.10,1998) TH X453 1 OFIFAN ThHli & &l
WCEER A BND, LoT, MARKTORXS 1 (B, M. g ke, @, B & L

EEHEZEOREELY
12. #h5iE

NMP %, Atk L O AMEEREIC W CTRICIROEEITR S b
V. BRABIOERFEE MR ST, BEEERER T RIEGMET
2 BN QEMEFMHERTIZ, 100ppm DIRTE DI D 3BT AL &
LT b, NOAEL X 10ppm & & S 415 9ONMP 1%, 2 LGB T,
SR L O EEMICBV T NOAEL I3 51ppm &5 2 b5 13) fEarElE
FERICB 1T 5 NOAEL i3 90ppm9) L EZ 5N,

t MIB D EEFREEL SO E 2 WMEN R IN TS, NMP OBRFER
ENRRHTHIZLIRABBETHDHZ L, MOTKER L RHTHD DD
FHIIXREECH D, Tk L, b MR AIEEE OB LT,
MERINE ) 0.69ppm CTIHEEHENEO Do B ShTnd
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18) LT 1EHEE TRV THRIEDIEF N EHE SN TV BN Z OIEEE OIRE
BEVL, RICHE LR, FRROEEZICREET 2 EEHF OBER 0.05ppm L
DEMZEVLDOEHEES L TWS 1T)

FEIE D> b OWRILAFERA STV D 7o R, PERTS T b BRI
NI L B2 HD. EIREROFEFNHE ST RFERIRME S E
18, 22)

LEDD, FFRRBEL UCHMINERSESE LT lppm, BEBINOH 5
CEDLEDEMNTD I EERRET D, T LR OBREIC OV TR
ROV TUIHEDOH R T+ TRWES b IFEET 5.



(38) MU A CRAEER)

ILEMEDLH [CAS No. ] % TLV-THA S5 SR GHS 4M48 (RBEICH¥ 2EEN) FOMOEEMERS
g [914] | #UA GRAFEEH) | TLV-TWA F—&72L (5 SDS KIEK) * DFG: (%)
s Cotton dust, raw, 0.1mg/m? @ [A4] } R it MAK-Wert (1973)

ACGIH /2009 / TEXE 1,5 mg/m3 E
untreated AR F AR — | 72 i L Ce IR (2002)
N 1 ” : f
S Sy [;LV .Bas%s? R-phrases * S-phrases 5 (" 1 {RET 1)
CAS No. Faml b”“??? R IIE S O FRRHE L AT £ 5 IR IS U TR ) ALK S (1994)
. ronchitis; ﬁﬁb&ﬁ@ﬁﬁﬁﬂ%l FHE1D2HEAB6IC EREOH AL C

mEALER | Bk F—sRL pulm func Tl BB BT 5 EHIC L B IERIBER ] & LCHES
Ry t Fe L nTns

ik HiE-BAE
B | R 26 R
LS PN
65,000 [t/y]
DR (H AH 5
2 BT

5 W
oy I

pui

&

X OAMMEL LT

REEFEDREF

HRRE )
1 mg/m3 (WAMR CA) ZEHT)) |
4 mg/m3 (ff/‘*\% E/v)

% Baumwollstaub [##
>< HAG @R (5 56 £ 1986 4R (EBIRF R A E 0] leon
ckB L&, 1984 4E 10 AICBIE S 7= 1 LOKEE - -
1 1 FEHER BRIV T, [Z2fAERR T, & ISR
£ /2004 JE, BRE. FMOBIENRERELE L TN, £

T, MREEERG 2 AT DRI & xR OfEE, BRI A
T2 ERREEDMENL, BUE I &R R R 57 O HERRIC &
DEMES IR EREH ST LS TWD

£

MR E AT HIRIES 3 6 SR MMETS LFWEIC L 2RFRICET 5 0Fs MEHERHE
2543 H) OXER) P—F OHEIZLL FOLMBRINTWD, (X4 b, HlLZEIK L)
WMIEE (2 VT BT B 30.2 4R £11.9 4F) CRMEHZEMENE A (OR 7.2, 95% CI 1.3—41.1)
(Mastrangelo, Tartari, Fedeli, Fadda, & Saia, 2003)
ik I8 2,168 A (£ XV x/ E<BEEEOT —X 72 L) TEMEKEXLKOHEM (OR 2.51,95% CI
1.3- 4.9), JERIZIE< BHAM - BL & HIZEA (Niven et al., 1997)
W Irg 267,400 A (hE 11 EF’?LE')T;:HE) UDEP“C‘\ Ha & AR OB N B PAZEMEMIE B O
TRPEV (Cui et al., 2011)
MR 429 A (HPEL/15 FHBEHERA) (2B WW TR MR E XK
et al., 2003)
ik @#E 289 A (HE1E< B 10 45~20 ) TEMEO IR T, BEKE XK (Liu,1987)

% OR : Odds Ratio (4 v Xtb) CI : Confidence Interval ({SHEX[H)

2 (R

B L KRS E I % (Wang
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2 BEFR

(1) ACGIH (EXHFniEEIzonT)
7 ACGIH TLV-TWA R

P)

7 ST AR BENEETE B XD R MICBR- T
WHTE %

R)

[ LAETTA A KT

(T)

VL (EIEEEM) KT

)

ERBLIO= T v EEte
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|
|
|
| | 2205 | R
| A | BB AT | Rl R —————
I Cli@@ ‘ ppL | T ETNIVVEAT T e €S —TH A AR
(D) | HAfitEz R AT 2 5 0> BEL 3R
(| MV BEATRAS 1 90RO B R KSR | BEIm | A h~E/EELA L Va0 BEIBK
I | BEL | ZBGUHEMRILAR O BE B
Y R — — ~
(F) iﬁﬁéiim)bé%%%%éé;ébifﬁi&ﬁigg) | DSEN | #fii(E
N RS 1 OB MW | s
| @ | LA 75—t Lt | NOS | ZRLLEAMITE AL
| ® | =revsron | Np | JeEdkin
| D | 45T EHIM) KT ! Ns | #pstkss L
| IFV) | AT T (B RT3 LUK ] RSEN | PR ZRIEAE
| @ | HEEROAT 7 U L EEER< | SEN | EfEMME
| (K | 2m g /m? O AKER 7288 % T2 5 0L | Skin | BE~ORANHSMH
‘ L | POOBI P OB RETBDE Y EL SIS & | Sp‘fﬁ%@
5 REHNUETHS | STEL | fEmsRE< g
| D) | 88 2% M cE EN SRR O TWA | 8RR
| ©) | BRAMELRVL S Yo7 Y 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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4 NP CKEERBMHITOTSL)

K : Known to be a human carcinogen (t FFE73

(2) FHEBEORNBAFMED RS .
MERS D = &

\Le (s g — s DHEHILTWND)
1 ACGIH CREIZERESMREE . e R : Reasonably anticipated to be a human carcinogen (& EifY
Al : Confirmed human carcinogen (t FFE73AMEDEGE S 41 IZE FERAMER GBS 2 ENRTHISND)

72)

A2 : Suspected human carcinogen (t FIERAMEDFEDILD) 5 EU (REACH)

A3 : Confirmed animal carcinogen with unknown relevance to
humans (b k& OBE R 22BN T AMED R ST
W5)

: Not classifiable as a human carcinogen (t K373
FELTHETE W)

: Not suspected as a human carcinogen (bt K%
ELTRZ2Y)

A4 ANER

A5 AMEIR A

2 HAEXFAZER

1: AN L TEBAMENR S D L TE 2WE

2: NHICH L TRBEOLSERAMER D D LT 2WE
2A : REHLAN PRI +5y

2B : REHLDN B 440 TR

IARC (EFEAABRZTHEES)
1 : carcinogenic to human (& hZE23
2A :

AIEDR S D)

probably carcinogenic to humans (3% 5 < b N AN

N D)

2B : possibly carcinogenic to humans (& k23
H5)

3 :not classifiable as to its carcinogenicity to humans (&t F3§
RAAECONTIIGT 5 ZENTE W)

4 : probably not carcinogenic to humans (BZ5< & MR A
PEAZ2 )

AAED FTREPEDS
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FEMAM (Carcinogenic substances)

Category 1 (1A) : B REDPAMENHM LN TWOIWE
Category 2: (1B) & RN AMEN S H L AR INDREWE T
ol T =205 5

(2) & MRBAMEDREN O HLME TH D3,
e s G E AN

T (Substances toxic to reproduction)

b N~OEFEEE I D T E N BT

Category 3 : T —
4TEE
Category 1 (1A) :
L8
(1B) & F~OAFEREN 24725 2 L3 dH D L A
SNDLREWET, +9hT—21nbd

Category 3: (2) t }W\@Eﬁlﬁ ENEHRD Z L DREDR DLW

Category 2 :

HTohHMN, T—FB+0TiEzn
6 EPA (7 A HhIRBREF) (2006 EHA K542 (BBih=R))
Carcinogenic to Humans (& MZFED ANME)
Likely to be Carcinogenic to Humans (& MIFNAMENH

L AREMEDN B D)

Suggestive Evidence of Carcinogenic Potential (3§75 At
DAREME 2RI T DREILA B 5)

Data are Inadequate for an Assessment of Human

Carcinogenic Potential (b FF&H3 AAED f[REMEOFHIIZI

T—E N ATTHD)

Not Likely to be Carcinogenic to Humans (& %753

AIREMEIZZR V)

AAED


http://ja.wikipedia.org/wiki/%E3%82%A2%E3%83%A1%E3%83%AA%E3%82%AB%E7%92%B0%E5%A2%83%E4%BF%9D%E8%AD%B7%E5%BA%81

(3) DFG (MAK{EZZ2o\T)

DFG : Deutsche Forschungsgemeinschaft ( K4 YHIEEES)

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
1s 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
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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 (fik3£ 2@ RE)

wogen | goowen | @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

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

«w »

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

« »

/11 peak limitation categories (excursion factors in

-109 -

« »

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

II | Substances with systemic effects 2% 15 min, average value 4 1h

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

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

*** only for excursion factors > 1

¥ BIHEE  AEEHOE— 7 IR (peak limitation,”Spitzenbegrenzung) (Zit L7 2 —~ETF X7 3V X4 (category,”
Kategorie), /1 v 2 #EE TR LT 7 E 7 HEILRAMIA T (excursion factor,” Uberschreitungsfaktor) | T& 5,

¢ DFG T[List of MAK and BAT Values 2014] X9 35|H L7,
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(4) EBEBEDI 2K | Hh—H

EEZED7 7 A% | L&

75 % |

5 =

ey

X5

B i

771 || kI

1.1

REMEFRE (ZEBEITIEEAERT
DEYN BN J SIEFE) DfEBitE )
& W B UMK L

1.2

RESJFRDOERIEN 72 o, R
DIERIEDS & 2 W P VK L

1.3

KEEFEDOERIEIT 2V, KEDfE
BPERSH 0 2o, FBVBREO BRI
# L < ITF W RE O ERRME T F Ol
FOFERED H BWE Ok T (K
BEOREHEE T 5 b O K OTHOE
JRDFERRIEE L < 155V IRE D fE et
NIXZE DO ST ERELRDSRNHIR
~EBRBED T Db DEET,)

1.4

EDMERRPEDSFE D b W Uk
T GRAUTEBNR & AT
DRBEBNRHBNICR LI, D, K&
R BRI L 2N b D EET,)

1.5

REBIEOEBRIEITH 203, IEEITH
T2

2.1 | BlkMEmEE S 2
| e 7 = 2.2 | FETIKHEIEAEME B IE A 2
2.3 | mMEEEHT A
B AN 3 || BlartmiE, BlakEET S,
41 | AREE, ARMEE T S,
SRIE K] SR
e |42 | BRI, BRRAIEAT 5.
KSR TR, K S AT % 4
4.3
5.
5.1 | mLtmE, BT S,
RALREEOS Lo | BEY, FiERHE LCo
S R
6.1 | #. AKICRH B EIEEHT 5,
B
6.2 || FEEIOLLTVIE,
W T 7 | s
AL T 8 | marweE
oo A E -
it 9 | zomotEEms

1.6

RESFFREDFERIEN 2 < o, HB)
THER AR K T

LLFo URL L v aIH L,

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




(5) R-phrases R15 | KEHRT D LI KERE DD TEWHT A Z BT %,
R16 | MALMEME LIRET D LIBFEML 2D,

% AR, AR BE TMSDS (17 R17 | ZRPTHBIEKRT 5,
Bt — 5 v — 1) WL (199 544K R18 | BT Ik R DR — 2SR AWk R
FLEHWAL) 26H L7243, R40 DA ZHI L ENbD,
ALIZbOTHD, R20 | MATHLAETH D,
R21 | B ICHEfb S 5 L AETH D,
NEREN BRRWEICAEET 5V 27 OfE R22 | BHRLLAETHD,
R | ST B 5, R23 | RATSELABTHD,
Rz | . BEHE, KA H\VIEZOMOFAIICE 05T R2¢ | HRICEMT 5 LABTHD.
BRI WD, R25 | SRAATL EAHTH D,
R3 | i, FEBE. KZd D\ NIE OMORKFIC L 0 IR R26 | WAT 5 LIWICHETH S,
BI A7 BE DB TRV, R27 | BRICHERY % & IFIATH T 5.
R4 | EHICEEORmWBEEGB(LEWZ LK T D, R28 | kAt L IEEICHETH D,
R5 | BT D LBETDLENH D, R29 | /KL 2D L H@H A2 BT 5,
R6 | 22X & DHALOF I 0D O TIBBEMENR D D, R30 | B TICBIKENEL 2D 2 2D 5,
R7T | KRZEZTZ DS D, R31 | B Ll 2 L Aml A &2 it %,
R8 | WAMEMIE LT 5 L KK AR T Z LD D, R32 | We L4925 L IEHICHER Y A 2 BT 5,
RO | AIRMEME LRG0 LB 725, R33 | LREMZEDERN S 5.,
R10 | 5lkETH %, R34 | k&5l Ek 2T,
R11 | SLRPED RV, R35 | HEOKGEF|I KT,
R12 | GIRMED E DD TE, R36 | IRZHIHT 5.
R14 | KEWMLLBUSET D R37 | MR AR %,
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R38
R39
R40

R41
R42
R43
R44
R45
R46
R48
R49
R50
R51
R52
R53
R54
R55
R56
R57
R58
R59
R60
R61

P& R %,
IHEFIZHRRAR W EOMERYE & 5,
Limited evidence of a carcinogenic effect
FERANEDR OGN H 5, ()
RICEEOEELZHEX DV X713 HD,
WALV EIEZFISRITZEBH D,
BEHAIC LD BEE S| T2 e ndH D,
FERETINAT 5L BRI LV A7 D D,
MAEGIERZTZENDH L,
BIEEOBEFREZSISEITZL0H 5,
RWIREIC L EEOMRRBES 24 L 5fEMNH 5,
WANIZ LD DB Zs|ERIT DD D,
KAEEMZHR L TCHEITHAHETH D,
KAEEMK L THETH D,

KAEEMK L THETH D,

KAEBRER CTEMICOILVBERELRIFZTZEB8H 5,
FRIZX L CTHEB CTH D,

HWHIC L CHB TH D,

A L THEETH D,

IVUNRFIZH L THEETH D,
RERCTEMICOIEVEEELRITT I EnE D,
A gt L TERTH B,

EIEREREA R D T D D,
MRRICEEZRIFTZEnD 5,
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R62
R63
R64
R65

R66

R67

R68

ETERERE AR O U AT O AREMENR B D,
BRI %&&#Jxﬁ@ﬁ EMVEDND Do
MIAREBRIZCEZKITTZ 030 5,

Harmful: may cause lung damage if swallowed
AENE  RBPIAD P BREEZZ T2 LB D, (%)
Repeated exposure may cause skin dryness or
cracking

MRS T2 &, REEREZIZTOOENE S| &
EZTZERnHDH, (%)

Vapours may cause drowsiness and dizziness

IRRBIUOOEVWEGISEZT LD D,

RN
(%)

Possible risk of irreversible effects

AR Z RIET Y 27 ORERH 5, (%)

R 71V —XpAH

KEFHLUSBIGE L, GEKER E D TEWAT A

R14/15 ey

R15/29 KEBMT 2 EHBTHAMERE DO TEH WY
A &S 5,

R20/21 i&gu‘:k%%i@&ﬁ%&:?ﬁﬁﬂabf:k%ﬁ%@

R20/22 gxbtk%xiwﬁéﬁhﬁk%ﬁ%f%
AN L7 & &, FIEICEfl L= & &8 LUMAR

R20/21/22 gyeianl i



R21/22

R23/24

R23/25

R23/24/25

R24/25

R26/27

R26/28

R26/27/28

R27/28

R36/37
R36/38
R36/37/38
R37/38

R39/23

R39/24

BB L7z & & B KOMBALTE & & HE
Th D,

WAL EBXOLEICHEM L7 EHEHT
H5,

WA LTZE EBIUOMBPAALTZ L EHHETH
50

WA LTz & & BRI L7z & &6 JUEA
RAATZEEHETH D,

BB L7z & &I KOMBIAATE & & H
Th D,

WAL L EBIOREICHM L2 L A5 T
b5,

WAL L EBIUORBIAALTEEEHAETH
50

WA LT & &, REICHEA LT & &8 LUMAR
RAATE L EEFICEHETH D,
R &\l U7z & S B X OERAGA AT & & IEH
WZHA#HETH D,
[ESSEMONIRY e =g i} o N
IRE KOG 2 LT 5.
IR, MR ERRE KOV 2R 5,
MR R R K OV 2 Rl 5.

Ao WA D LIFHICEHRRA AR %
FIFFERDB B %,

AT SUEICEAL D LR ICE R AR RS
e JIE TR B B,
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R39/25

R39/23/24

R39/23/25

R39/24/25

R39/23/24/25

R39/26

R39/27

R39/28

R39/26/27

R39/26/28

R39/27/28

A« BIATe L IR ICE R AN AR 4
FAFTfERD %,

A WAL L SR IO EICHA LT & =
HEHICEH R AR R & M AT T fERD &
E)o

ﬁﬁs: AL EBLOERAIAATE & SR
(CHE R R 2 MAE SR B 5,

A BFICHAL LT & & B LUORAAAATZ L
E ISR RSB 2 KT a0 &
60

A7 WMALTZEE, FEICHEMLI-L B
ORARIANTE & & IFFIER R AL &
FAFT a8 %,

HEFITATE  WAT D LR ITH R AR
W RITTIERD 5 5,

AR« BRI 5 LIEFICHERAA
AR A RE TR D 5,

HEEA T « R IALe & IR T H KRR AR AR
B BT IEBRD B %

HEFICHTE WA LT & TR IO IS L
7o & IR ICER AR % KT fabR
N5,

HEICAHR WAL L EBIUORABAALTZ L
S ICERRAR W 2 KT T ERD H
60

FHNATE - FEICHEAR LT & X B LURAIA
ATZ 8 E IR ICHRRA I B 2 KT a



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

233 5,

JFEFICATE WAL E X, MG LIz &
B IOEAIAATE L & IEFICE KRR AR ALY
WL RIFTERB S 5,

WA X OV i L B{EE B xR
EMH D,

HE WAL EMREZRIC LD EHEOMEHER
EEEULDEHRENS D,

HE  REEMICI D EMZERICL D EEOR
FEEELZA T HEB1H 5,

FE: RPOADZ CICLHAEMEEZIC LY B
DOIEREREE 2 £ U D ERN B 5,

HE AL IO EEMIC L D EMZERICK
D EEOMREEREE A4 A GERN G 5,

HE : WMABIOIRAIATZ LIk D EMRE
WXV EEOERELZACDGEMRNAD D,
FE . FEEMB L OMBAT Z S22 R
RBICIVEEORERELAE L DERNH
50

BHE N, REREE L O AIATe Z LT &
HEMREEBICL Y BEEOMRERELE U SR
N5,

HF WAL D EMIREREIC L EEOREER
EEAECDHGERND D,

HEE o I L2 BEMRTRIC L EEOMRE
FEMEE L E U AIERAH 5,

B RHAADZ LI LA EMBBRICI Y EE
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R48/23/24

R48/23/25

R48/24/25

R48/23/24/25

R50/53

R51/53

R52/53

R68/20

R68/21

DREFEFRE A4 U D fElmnid 5,

A WAB L ORE#AIC X2 RWIRARIZX
D EEORFEEZ A CLHGERNIE 5,

Fa o MAB LI OERAIAL Z LI L D RH#E
IZ &0 HBEOREREEZA U HGERNH 5,
Hig : RGBS L OMAAT Z L I2 X5 EW
BRIV EEORERE AL SRS &
éo

HEr o W, RJEHSE L OMARAT, Z ST &
L EMIZREIC L EEORBREEZE LS ER
N5,

KAEEYIZH L TCIEFICHERTH Y, KERE
HCRMICOTEVBREL RTT b 5,
KAEAEMIZXH L THEHETHY | KEREHRTE
bl VEEELERITTZE0nH 5,
KEAEMIZH L THETHY | KEREF TR
bl VEEEERITTZE0nH D5,
Harmful : possible risk of irreversible effects
through inhalation

AHE WAL R EE KIFT Y 27
DOFREMER B 5, (%)

Harmful : possible risk of irreversible effects
in contact with skin

BE  REEMIC LY R L RIET
AT OREEMERH D, (%)



R68/22

R68/20/21

R68/20/22

R68/21/22

R68/20/21/22

Harmful : possible risk of irreversible effects if
swallowed

HE  RBIATZ L2 X0 RAMiRg 2 % K IE
T U7 OR[N H D, (%)

Harmful : possible risk of irreversible effects
through inhalation and in contact with skin
AE WA LORJFHEAIT K0 A Al R
ZRIET VR OR[N S 5, (K)

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

AE WAL I OERAIAT Z LIT XD Ay
WBLE RIET VA7 OFHREERH D, (%)
Harmful : possible risk of irreversible effects
in contact with skin and if swallowed

A REEAR LORBGAT Z &2 XD RA]
WA MIE T U A7 ORREMEN D 5, (3¢)
Harmful : possible risk of irreversible effects
through inhalation, in contact with skin and
if swallowed

BE A R X O ARIAT Z L IT X
DAL RIET Y A7 OFEENH
%, (%)
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(6) S-phrases

¥ OARSUE, HRRUICEA S TMSDS (k224
BEetT—4%v—h) HiE%E) (199 544k
SETIEHMAL) 26 L7228, S44 (2o TitHl
FRL7z, £72. %) ORE0H5 L OIMFY
ERFRARICBWTMOTEE OFRLESZIZ LT
RLIZbDOTH S,

HBRENV fREFEDEICET > 2etes
S1 BEZ T CIRE T D,

S2 FREDF DR 72 WGITIRE T D,

S3 WHTCIRE T 5,

S4 AR ) S BT S PTICARE T D,

- NEWZ. . . (REEFEIEET 280 7201K) F
THRET D,

S6 ce. (WEEDRRETARNEETA) FTORET D,

S7 RaswBEHLTHRET 5,

S8 Kanw Wl LTORECIRE 35,

S9 Res e KD LOIGATIRE T 5,

S12 N BE L TRE LTI 6720,

S13 R, B REE» HEEL CRET D,

. (RLEERDIRET DIRAGRYE) O
THRET 5,
S15 BN HEEL CTRET D,

S14
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516
S17
S18
520
S21
S22

523

S24
526

526

S27

528

529
530
533
S35
536
S37
538
539

540

FERIED S BfE L CTERE 9D — 25,
AR HEEL CIRE T D

Kax DB X OBRE OB IZEET 5,

Ve RE RN/ T

iNE RE

AW AL TIER B0,

HAS T a—h/HKK AT — (BEEENRET
BHEEA]D) WAL TR b 7eu,

FE X o135,
IRIZASZRNE S IT 5D,

RICAST256 . EHIZZEOKTHEWIR LEMOZ
%%X ﬂ’éo

B SNTAFAT R TEE LIS,

FREICfitn/-6, Ebicao. . . (BEEENE

ETHHD) TH S,

BEAEEIZHE L TR B 220,

Z ORI EMZ TEZR B0,

FESICXHT 2 T EZ#ET D,
ZOWE R X ORSRIT LR/ T THEET 5,

W) et A ERT D,

WO e FREERT 5,

RN+ 726, WUk ARER A2 F T 5,
IR Em AR R 2 AT 5,

KRB L O ZOMETHER SN OTXTEERT S
EEid. .. (WEEENRET L2 L0) MY 5,



541

542

543

545

546

547

548

549

550

Sh1
562
563

556

Sb7

559

560

KERIBRDOYGE, 7 a— L EWMALTUIR LR,
PR/ Ve 6 ) 2 R T Ok B (G 268 S FRE
T o) ZAE T D,

KEOHEF. . . . 2EHTL, (.. L I
RO IEfERMN 2R T 5, KB A7 ZHRSEL
AT DKREHEAL IR bR LT 2, )
FHNRE L EHLVIIRBENGE, BEBICE
fioRRE2T5 (TEETINERED),

MIPANTEHE ., EBICEMORZE 2%, EMicE
ORISETNIT NV E BB,

. C (BLEENRETHEE) UTFTHRET 5,
.. (RUEREFENIRET DY 2 WE) TRk e
WL TRET 5,

BUORMMT CORMEET D (Rasx B LEX L2
5720)

(BIEENBET L HO) LIRAELTERD
720N,
KD WG FTCOREY H D
FHEHFEDORKZVIRETO RN TOM LT D,
FBELWET D, B BNROERE 2T 5,

ZOWER L ORI EEREED D L X572 BEEE
WO EE T 5 2 &,

BREGTH Y A0k D =012, WY AR a5 2 &,

[EU BRI BT 2 i BOEEs a8 12
WGHE D,

COWMERRBIAERTM & LTS 5 2 L
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561

562

563

564

BREE R~ D AT D, BRIl fRoR e et T — H
v— NEBRT 5,

RIA AT E T TIT AR B2, BEHIZERD
PEEZT., EBRINCEORMELIZT NV ERED,

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

WANFH DG« KFE 2B R 2R DOG T~ L.
LFZT D, (%)

If swallowed, rinse mouth with water (only if the
person is conscious)
RIIANTEGEIL, HEKTHE S (EICERN &
DB D) (%)

S 7 L —RDEE

S1/2 BT FHEDOF ORI WGEATITIRE T 5,
S3/17 Renh B L CHITTRE T 5,
Keep container tightly closed in a cool,
S3/7/9 well-ventilated place
R B L, R0 X WmnciE 45,
$3/9/14 (RESEF DR T DIRALERE) 72 6
BEL T, KO X WBFTICRET D,
(RLEEE DR T 2R E) 725
$3/9/14/49 | B L T KD XWRETICERA DA ER T TO LR
E45, (BFEHREBLEXL UL
= YNGR~ = Zan S pts
$3/9/49 RO LN, BADOEST TORRE T

%, (BEHZBLEATUIRLRW)



S3/14

S7/8
S7/9

S7/47

S20/21
S24/25

S27/28

S29/35

$29/56

S36/37

$36/37/39

S36/39

- (& DR R T DIRAERE) 75 S37/39
BELC. WATICRE T D,
KT B L, MR LIIRECTRE T 2, S47/49

BanzHH L, K0 LGN RET 5,
BeasxmM L, ... C (WEE N EET DIRE)
LUFCRET 2,

Wl i3 B AR Ik s KOV,

FeJ ¥ K OMR & o #fid A ke T 5,

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

G itz & VHYRENT KT X TEHEHIT
fiE, mEbhblicgEo. . . (REEENEET D
HoD) THI, (%)

Do not empty into drains; dispose of this
material and its container in a safe way
PKBEIZHE LTI B0, ZOWMERB LORSR
XL RBRITETHEET H,  (X)

PEAKBEIZHE LTI 7220, ZOWE R L OER
A ERED S U LR 72 BERE OIS
ZHEHET D2 L,

Y RN B L OFREEMNT %,
WY 7 R FARIs JOMR /B M il B2 25

A+ %,
1 ) 7 R GE A K OMIR B A PR R 2 A5
60
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WY FRB IR i HE R 25T 5,

. C (BEENRET DIRE) LT T, &4
DR TORREET D (FeB LB IR
5720



