l_I_I
Foge =

—%53—k (SDS)

(JIS Z 7253_2019%EH1)

ERK A : 2025548168

1. tFRERURHLIER

LZERZEDLZIR
Ey

£

BREES
I7vIAES
BFA-INTELA
REAEREBEES

A (C7701,C7521,C7541,C7451)

BlEEEIESRARK
T305-0041
029-821-2510
029—-823—-3664
ozaki @kiyomine.co.jp
029-821-2511

KR O<IEH LI E633%

2. ERAEEOERN

GHS%%8
Cu Pb Mn Ni
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Cu Pb Mn Ni
ek (EIMIS0) @ ‘&‘
SRR ek& ek& ek& feh&
EREELER H317 : UL - MR B R EiR I |H341  BEREOHBZNOEEL |H320 : BRRIE H334: RATBETLILF- TA
IHZNn (m5) BEX[IFRREELLITH
n
H370: g2 0FEE GH1LER) H351 : E#AAADEZNDEEL H360 : &JBREX (FREIBRADES, |H317 : PUINF MK fE RIGERS
Z20HzZh IHZNh
H335 : FEIRZEADRIBDEZN  |H360 : EFEREXIZPEIRADES. |H370: fEesDBEE  (ME%2s) H351 : #AADEZNDEEL
(REREE) EDHZN
H372: REB(COHT=3. XIERESR |H372: REBICH3. XIIRESR |H370: BR0BEE (PR B
BCL&2EEROBEE EMXR, B |BIC&2EEOBEE (MRS, & |
g, iR, REAERER, O [BR)
MER, £ER)
H413 . REBF GRS E(CL LTk [H372 : REB(CO=3. XIIRER
EEYIEZEOEZN BICLL2ESDEE  (FE%2s)
FEES TR P260 : #LA/ &/ HA/IAL,/ |P201 : SEABICEERERBIEE A  P201 : SEABICEERAEE A  |P201 : EABICEERGAEE A
ER/ATL-ERALBRNE, FIBIL, FIBIL, FIBIL,
P261: LA IE/ AR/ IAL,/ |P202 : & TDLETEERAHER [P202 : 2 TOLETEERAHER [P202 : 2 TOLETEETHER
ERR/ATL-ORAEEETEIE, |TRETEYERDERNIE, FRETEYIEDENIE, FRETEYIEDENIE,
P264 : BRZ[ELKFEEESITE, |P260: LA E/HA/ZAL,/ |P260: LA &/ HA/IAL/ |P260: LA &/ HA/IAL/
ER/ATL-ERALBRNE, AR/ ATL-EJRALENZE, AR ATL-ERALEBNE,
P270: ORI RAEERTEEEIL, |P264 : BURERIESIKFEERSITE, |P264 : BUREESIKFEERSTE, |P261: LA E/ HA/ AN/
REX([SREELRNILE, AR/ ATL-OBAEEETBIE,
P271: EAXSBR[ DR VEFIT|P270 : CORGBEFERTEEEC, |P270: CORBEFERTEEEC, |P264 : BUREELKFEERS L,
DIMEARTEIE, BN REZE LN L, BN (FREE LN,
P272  SBHINTAEERIEEIS |P280 : (REFR MREKR RE [P280: REFR MREKR MRE |P270: COBSEFEHAITBEE(C,
MEHSHENIE, AREE REmMEERHITEIL, ARER REEMEERITEIL, BMEXIFREEZLEWNIE,
P280 : & R DIHMAEERF LA TH P272 : BRENT-FERIIFES
Y, PIAIT 3N HEDT, B MEHSIENIE,
UBREFR/REKRRER
B/ IREEEERILIIL,
P280 : IRIEF R MREK RE
RER REEmEERITEIL,
P284 : [Te KA AR+ EIBE]E
KAREEZERTBIE,
IGREE P302+P352 : ZBIC{T&ELES  P308+P313 : [I<EXIZLKEDR|P305+P351+P338 : BRICAS/=35 |P302+P352 : REICfH&ELIS

B SEBOKEAKRTEITL,

BHHBHE  EEODHT F L
T&eXIBlL,

& K THOBIERRCGEIZ L,
RICIVIIR Y ZAEZRLTVTE
BIIAERHBEENT L, 20%E
FRERITAIL,

B SEOKERIRTHEIL,

P304+P340 : RALIAGE : 25
D FERZRTICEL, HFRLPT L
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P314: SN B\ E(G, EMODZ
W,/ FUTERIDBIL,

P308+P311 : [IKEXILEEDH
ShH3545 | EEIIOEKRT S
to
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OFEEIGRFICEL, FRLPT
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EhH25E  EENOERT ST
to
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Texl132¢8,
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P314: SN EWNEEE, EMODZ
W FUTERITEIL,
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BMELESE  EEOZE FY
TERIIBIE,
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& EEOZE FHTERITS
Z&o
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P362+P364 : JEEEN-IFEER
T BERTISACILEEETS
2o

P333+P313: RGRIMEFLA
(B) NELTIHE - EEIDDH
SEFEYHTERIBIL,

P342+P311 : MR (CRBI S BAEIRA
HiGE | ERCERTRIE,

P362+P364 : BRINTRIREN
& HEAISHAICEREESS
&

MEOFAERIEMOEEY
SLIBEE (IRFEL CREET B,

MEOFAIERILEMOREEY
SLIBERE (IRFEL CREETBIL,

MEOHFAERITEMDEREY
SLIBERE (IRFEL CREETBIL,

BRE P403+P233 : # 5D R L\GAT TR [P405 : FESEL TR E I B2, P405 : fESELTIRE I B2, P405 : fESELTIRE I B2,
BEIRIL, REEFFALTHLIL,
P405 : fESEL TR E I B2,

BEE P501: NBY), BREHEFE |P501: NBY, BREHEFE (PS01: NBY, BREHLEFE (PS01: NBY, BREHEFE

MEOFAIERITLEMOEREY
IRZEE (CHRBRLTREI L,

3. M. Ro1ER

B8R EEYoX5l H—glg H—H5H H—HH H—HH
L2 EXE—M% i iz} NVAY Tl
Al - - - -
EEXCRERHE C7701 54.0-58.0 0.03UF 0-0.50 16.5-19.5
C7521 62.0-66.0 0.03LLF 0-0.50 16.5-19.5
C7541 60.0-64.0 0.03LLF 0-0.50 12.5-15.5
C7451 63.0-67.0 0.03LLTF 0-0.50 8.5-11.0
HFR (DTFE) Cu (63.55) Pb (207.2) Mn (54.938) Ni(58.69)
2R CREAXIEHEESR) Cu Pb Mn Ni
CASES 7440-50-8 7439-92-1 7439-96-5 7440-02-0
BRATEERS (LB POE LA XFHRH POE )N POE )N
BRATEERS (RER) POE LA XFHRHN POEE)N POE )N
HNEICF S I3 RURERTMY TEHREL TEREL 1B L EHREL
FKNBHRTE
REEETHIREIDES 379 411 550 418
INIEYIE (BEE%) 1 =0.1 =03 =1
SDS#EVIE (BEE%) [=0.1 =0.1 =0.1 =0.1
tEEDSES 304 412 308
[5R =R (EEB%) |- =1 = =1

4, HRIEE

Cu Pb Mn Ni

JALISE WKBEHHBEROHZBAC |FHLEROHZBACHBENL. | K EBEHEL ZROHIIGHIC |FERARE IS E LI, FEEsz
BEL. FRULPTVEBTARES [RLPTVWERBTHRESEEIE,  |BEIL. FRULPIVERBT RES|KOHZISFTICHEEL, FRLPY
B3I, B35, WERBATKREIEZZL,
[ONEVEL, EERICE&T S EEDF Y., BHERIEIL, IR (CBE Y BRERD H 5 S (T3,
Eo EEDICEIETBIE,

EBITELLSE BRINERBERCIE, EEERPNIEERTEIL, BBERPINIEERTE &, ZEDKEARTHEIE,
EBERPNIEFTEIL, SODNEBEVFIEEZMESIE, KEDKERITA T HEWRT, B INRBEEBEERTHIIC
BRINEREEBERAITZEIC |RVEREEZBERIZRICHEL|EMOF Y. 2WEZI52¢, FTBITBL,

HETBIL,
SONBOEE, EMOFHT, 2
WEXI5IE,

BRBRETEIL,

RERIBXEFEENELTSE
(&, EENDZHT. FLHTERITZ
to
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EENDEWT,. FETEZTEIL,

KTHE EFRROEITL,
IRORBAN T 25 A (S, EED
DZHT, FHTERITBIL,

KTEDBERRCEITE K
S VIR YAEERLTWTE
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Cu Pb Mn Ni
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B> TIESEVE AE BERIEK, VA AE ZBbik%R ZEMLiR TR BUK. TEE KA EEIRIIK
HHEOEREEN KKITETRIBME, B XIBE [ AL TR, XIEEEOH THMETHY, 20 B FITRZ
BHOAARPCI-LERETEE |AERETEEZNIH 5, B MBS ZERRLT. BEME
hH s, B kURB/IERTZEZNAN RV/XEEHOEZERETEE
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Cu Pb Mn Ni
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RHOFMBHEZITV., REEZ |THORBEWRET. REEE |RBORMBHEREZITV. REEZ |LHORBWERETL. REEZE
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TERRWVEREE CNESEFERT I BN |[ERARICIESRBEEZAFIZ |EAICERRBELAFIZ [T-95HL
BUEZLGEWI L, to to
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EIRWVRIESICFERDIE, S
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o [ 38 10, REUKRUREEIEZS |10, REMERURIGHE]ES |10, REERURGEIZS |10, REERUKRIGH]ES
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REBBRRIEMR 1EREL . ABRORHEEVZERARX (ZEAX0OBELEVEDICANS, |T-9%4L
DHEELEVEDICANS, L. MROBE SEEH %R
ROREESNTVBIARREFERT
%o
8. II<EMILRVRERE
Cu Pb Mn Ni
EEEE REETE 0.05 mg/m3 ($AKUZ0{LE#. [0.2mg/m3 REETE
PbELT) (Mn&LT)
HREE (IKER |HAEZFHEFSHR |RETE 0.1 mg/m3 0.3mg/m3 1mg/m3 (20094 k)
FE, EMENIEIKE | RERS SARUAMEEY. 7ILEIiaER | (RAMMLA-MnELT) (2005
1B1E) <. $hELT(20054E/R) FhR)
ACGIH TWA 0.2mg/m3(ka1-L4), TWA  |TLV-TWA 0.05 mg/m3 TLV-TWA TWA 1.5 mg/m3(1YN\5T)VHLF)
1mg/m3# CA. AN A3;BEISA R U Z DEHAL A%, Pb |0.2mg/m3 (2009 hR)
&L T(20054EHR) (Mn& LT)(20054EKR)
BRSO BISEENMETEIIHENER . |COMEEFEEVLEERIEES |MEBOES K- BAKSRZE [CoMELXFREVLEERIFELS
s MM A ER TR, CIERREBEREVvI-2RET |HITBIL, [CITRREREREVVYI-2RET
3¢, 32,
HESMBIINIZTHIEEEZSE |2STOREXIKERELUTIC [BLANRETZHEEL. BEHE (I<KEEBHIET S0, EEDZE
328, ROEDICHERADIBRREITRIC |KEBERET S, EXEEEEREBERET S
to to
SRREEH RSN ERREL BRI THLA, L1-LAFET
TILRDIEHIC, TROZERL. B BLEF MREBEERET D,
FEER. ZOMORE REER
9%,
COYMEBEEITEEVUEIR S (F 15 COMEEITEHEVUEIR XS
CIEkREBREREVYI-EHRET CIERRBEREVYI-ERET
3¢, 32k,
REE PR ZSDIRES Mk FREEEAERTEIL, kAR EEAERTEIL, Mk FAREEAERTRIL, Mk FAREEAERTEIL,
FOREE LEBHEREZERATRIL, ILEBHEREERTEIL, ILEBEREERTEIL, ICEBEREERTIIL,
IROREER RERE (TBRSBD. AR [RERE (TERER., ARG |[RERE EBRED. ARG |[FERE (TERHEER., QIR
TEBRGR, I-JIE) SEBRER, J-J)LE) SEERER, J-J)E) FE@RER, J-J)E)
EERUBHEDFRER |[{LZHER. Z2HEEHATE LEMER. Re#zERTE [LZ2HER. T2 EHAI2 LEER. R2HZzERTE2
to to to to
BEXE Bk WRIIICFEERS L, Bk WRIIICFEERSTE, Bk WRIIECFERDITLE,
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9. MENRMLENEE

Cu Pb Mn Ni
YIEBHPIREE, IR, e R K R4 BIROEEAERHBWIR [AE-IkE (ICSC (2003)) El{k
REDEE (ICSC (J)(1997))
2 1B F-5150 FREL 759750
BLoLEw () & 1BEREL F-510 F-91L
pH 1E®AEL F-915L F-51L F-95L

Al - B E R

1083°C (ICSC(1993))

3274°C (Bhs)  (Merck (13th,
2001))

1244°C (@h=) (ICSC (2003))

1453°C: (Merck (14th, 2006))

e, B R RV E 2595°C (ICSC(1993)) 1740°C (s (ICSC 1962°C (#=) (ICSC (2003)) [2730°C (ICSC (2004))
(1)(1997))

AR

BRETRARVER LRFAIHRSR

5l 1BE|REL ZE LA TR0 F-91L

BRARMNERE - BARREAS 1BE|REL 7910 TR0 F-91L

DIRRE 1EREL 751U T=910 T35

BRRE A (k) (1CSC(1993)) BIKICHDTMTAEFZ (SAX (11th, |[AA (k) (ICSC (2003)) 4.22E+005mg/L (SRC(access on
WAITAGE (PYEZTH) 2004)) 12009))
(HSDB(2013))

ERRE (FEBIFI=1) 1BREL ZELEW T-5150L T-9%L

wgEE (BfR, AR) ZELEW "l (ICSC (2003)) T-51L

g (B, K18 ATRAME (1ICSC(1993))

MRBE N (3 )8 5 85

IR FEEG ZELEW T-515L T-9%L

ST TmmHg (1628°C) 235Pa (1000°C) (Merck (13th,|7-%%L TmmHg (1,810°C) [HaE (&
(HSDB(2013)) 2001)) 133Pa (1,810°C) ]

(HSDB(2006))
EREE 1BREL T-510 7510 T-9%L
BERUX GHENZE 8.94g/cm’ (HSDB(2013)) 7910 7.47g/cm’ (LbE) (ICSC 8.908g/cm’
(2003)) (Merck(14th,2006))

n-A9%9 )= - K4S IR BHREL log Pow = 2.98 (HEE)
(SRC (2005))
A5 )= KD IR T-5%L -0.57 (EST) (SRC (access on 1
2009))
HHARRE
WLABRRETIREE T-59%L
RAIMFEKIRINF- T-9%L
FIEIRE(EEX) T
FEEE - EhRA MR BHREL T=55L T F-910
R F 45
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10. REMRURIDHE

Cu Pb Mn Ni
st BT ERUCIICET BEMREH
%
TEFLALEY. IFL/F VR,
TIBDICLVERICBRRLS
YINFELEN S,
REM EORERICECET SRR [BRRNFEITDE. MK BEE |[@F0BUREATTRIEERNR [EREICROLRERUBIRICEN
% BICLYIRENS, Eo TERELERLND,
TEFLALEY. IFL/F VA, METZEHEBREI-LHRET
TIDICLVERICBRRLS %o
YINFELEN S,
fERRAE RICAREM BicH (RRRIE RERE. J [BEOFATRERBEELRICE |[SRT. Z<EBRER. 7y (B ZvTIVE BEBILEEIC
VRBRIEE) CRIGL.BROE |RISEL, FBELE) EHUKRBLT K [doTRILIHLTRELLTNS
BREBLLT, 2o RER, BELORERY |KXPBRROERESLST, W B EORWVHEREESR
RMBRE RITT B, WEALkFR ATVERR. 2K |[HEE ZXICLYRRCERLSN
BRTIVHRPERIEEINS, LB R, PIIZVLMLALELL |3, LEEDST BROFELEE
RIELT KEPBEROBRES: |ZyTIVE ZE[HPTHATIEZN
59, H$H3,
K%k, KR YUV YA BRE,
BALHIE RITT B0
HERPIHERT Y EZ U LEBRFERIC
RiE3%,
MRS AR AR EKERER
ISLTKRERET S,
BHIRNE LM R, RMERMEBECOEM, [MRPERIKTERORATIL. [MEAXBBHRTERERETS |T-96L
BMUABRFORIREMEN'H S, EMUABRFETREMEN' S B,
N, EMERYEL DR
&,
BRERYE TEFLULAY. ITFLJFVRE. |@ica, BRAH. BR. BRILKE. B
TIE. BAH (ERBE. 2 IMERE. “BAER. FER
FEE, IVRBES) . . TIIZILBUABE,
ERBELCARERY BRBEICKY, —BRILER R, ZERLER | MABEDRR(E. BELBLI-LPARE [MEAT5E, R - BRIE- S [T-540
F. #t1-L, MHETBIEN B3, OAR-t1-LHERT B,
11. FEMHER
Cu Pb Mn Ni
BB 0 F-IRROROAECELL,  |BHAEL 5y MERUEEO B G REROLD,, |79 NLD50> 9000 mg/kg
9000mg/kg(RTECS (2004))(Z% |(ECETOC TR N33 (1989) ) (&
EENES a0y X244 THo.
2354 T-I TR DIHHFETEREL, BE|REL T-950L T-910L
|A A2 GHSOEEICHIIBEFHTHS, GHSDEFRICLBEATHBT . [GHSOERILHEIIBEXTHS,
HATORABEESNT, 55X
E ) N V8
= GHSOEEICHIIBEHTH S, T-9RL 7910
#LA T-IRBDLHDEETER, BwAL 795U BYERVHRT-IRNZ e
SHFTERWNELT, LALEDS,
EbOERI & LTI09HI2382 mg
Ni/m3DRE L RIEEONZRAR
(EET13RRRICHIREBIERET(C
SUELEFINIRESNTVS
(ATSDR (2005)),
Ik 7950 GHSOERICHIBEHTHS,
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EEBENE,/ RERBE T-AREDEHDFETER, = [1BREL ABRIEASBRTEEWS, U [F-94L
L. PATTY (6th, 2012) IZ([Z. [$RIC ZRAVEEBRISERBROBRED
BB IR B R DIRE(EH2 S0k [24RFFEE A Tmild (R E)
RSB LITRIEEMITEI OFB A RUEJ(RTECS (2004))
BULWTBIERISNEDHBITH no. X43eLT,
%, |EDRRAHB, BREOEERIEK
RRICN I 2EELEBEMIREEM TR RDEHDEETERL, EHEL DY AVEREBMERBRORE |75
Btk Mmild EE)DRI#ME%
RUJ(RTECS (2004))h'5., X453
2BE LTz,
AR
WO 25 R VE 1 TR RDEHHEETERL, EHREL T-1EL EROEFI(16)E LT, AN
BN, e, SEAOREM RSN
Ronf(NITEMIERY AV EHMEE
ver. 1.0, No. 69 (2008)), £fz. A
AEEHEPSOHEREESZD
EhiE (2008) CRUEREIEME (B
2B, BABETLUIFX-25
(2004) % 'DFG(MAK/BAT No43
(2007)) CRUB R/ EICH RS
nNTWaZens, K1l
B8 BAEE AAEEHEF = (ERHTESE |[BREL TR0 EEOEFE LT, BB (NITERIERY
£ (2012) CIEABLVZDLEY AVEHEZE ver. 1.0, No. 69
ER S R E 2R AL (2008); EHC No. 108 (1991)). #=
THY., B FHREBEI>TVS il R 8 2 (NITERIERY AV 51 E
(BAEMENFEELE (BE) DIRRE ver. 1.0, No. 69 (2008); EHC No.
B (FR22E5826R)) ZEn5, 108 (199); IARC vol. 49 (1990)).
Xa1AL LT, INFTANCBT 30515 R IG(NITE
WERY AV EFMEZE ver. 1.0, No. 69
(2008); EHC No. 108 (1991))h'4R
HINTW3, £, BAREZERSE
FLOFRREZDENE (2008)
TREREEYE E 18 B
KEETLINF-F5(2004) BT
DFG(MAK/BAT No43 (2007)) TK
BRI EICHFEINTNAIL
o Xa1ELT,
IEMRERE N TR RDEHREBETERL, SABSE S EIE OARMMY VBRI [BRIHARZERREEREELL. £7EM |5 FOBRA BEICEZ Mgy /0

B3R EFREBICBALUIZIR
FRERNEESNTVEY, #8705
DICEEEEE/INEZERERN
HBEDFERIRNHBIE (JARC
MONOGRAPHS SUPPLEMENT

7 (1987)) (EHC3(1977)),
(DFGOT, vol.17(2002)) , (ACGIH
(7th, 2001)) N5, X932 LTz,

9/ 13 R=Y

BEARMAE in vivo ZR[RERER
L. EFEMAZ/AMAZ in vivo &
EEEREBEEL. invitro ZER
MR TEBIEED (8) B
#ER5L(DFGOT vol 12 (1999)) T
HBIEND, NEETERVELE,

I7-JICBILEHREREDER
AEEHE(NITERIERU AV 5HEE ver.
1.0, No. 69 (2008))* D#ERENHS
PMEHRRER R TH B, MBICin vivo
DREET-IN LD FETERWNEL
Teo BE. invitroZE BRI S8R ©
bRV RERER VR B ERES
E& (IARC vol. 49, (1990) ). kbt
UVIRZFERT K 6 ZFALVEZZRZE
2B GHRYRIFMEIY-X
19 (2006)) [FP2HETHS ,




FENAME

KEEPAICKVICHEEINTVS
(IRIS (2005)) CEICEDE, H4ET
FRWe LR, DBHIIVANEE
CRVWRHDEEBELE,

2B (IARC MONOGRAPHS
SUPPLEMENT 7  (1987)) (EE#&T
FLEE (2004)) . A3 (ACGIH
(7th, 2001)). EPATB2(CH4EENT
Wa,

EHADEZNOEN (K52)
IARC I -F2B (EMIHLTH
BAMERHZDNBELNEL)

EPA TD (EPA(1996)) [CHR$ESNT
WaZens, Raselr,

BEE D FEICBWTIARCA 2B

(IARC(1990)) . NTPA'R (NTP
(2005)) . ZLTCEUNCarc. cat. 3;
R40 (EU(2007)) IZXALTWBZ
EMBXER2E LTz, £ew SV DK
AT BN, BEEA, iRE
AN ESICEBRAAERRICENT
WENBHAPREEORLEN RSN
TWB(NITERIEAY RV EHEZE ver.
1.0, No. 69 (2008); IARC vol. 49
(1990); EMMYURVFEMEE Y Y-X
19 (2006)) o

T-ITRRDHDETEREL,

EMIKEBI TR FEKICEEN S
3EMERI(EHC3(1977))(DFGOT,
vol.17(2002) )(PATTY (5th,
2001))(IARC MONOGRAPHS
SUPPLEMENT 7  (1987)) . EHC
D HERZES<EG THEINBEE
ERHENEDFR(EHC3(1977))
PEXAL LT,

T ROBAEAERERE L O
E(ACGIH (7th, 2001))(DFGOT,
vol.17(2002))(PATTY (5th,
2001))(IARC MONOGRAPHS
SUPPLEMENT 7  (1987)).

TREEEMNE OBIECOWTORE R
(DFGOT, vol.17(2002))(PATTY
(5th, 2001)H'H 271, BARER G
[FZAEN TR,
ETEREN (SRR IBADBEEDHZ
n (Xo1A)

NIADEFFEARICENT, &
S5 ENERERR S THY, HE
PTO—MREEICEIT SRR
B RERIEL BRI (B H)
BH5NTLS(CICAD 12 (1999))2
o, EFIROHIBTICEY X
1BELT
ETEREX (FRR RADBHZEDEZ
n

T-IRBCHRETEL, BE.
v b OIEIRAT7H A BB KU TR
BRI OROREEK)CKY &
REISECHPLIEIL. FREFD
WKohRLNTFzEDEEH,
(Teratogenic (12th, 2007))1'%3
A 2N EOR R G GGHE R
ATH 5,

RERNERSE (HEEIEE)

EHC (1998). ACGIH (7th, 2001),
ATSDR (2004) [Citiksn T3k~
DFRD5, BAFREE TOMIR 2T
(RCEREM) K ERZRESEME
KRTH3,
BRORKETEZEDREEON
KK EEERLESEIC, HLES
FER (MR MBRE, BB HH5
n, ECHK. EHEELZEDS
BOMENHB LRI TS,
ZOfth, EHCICIZRA S<ETHTIE
REELTEEDHRENH BN, K
BENIERBICEL ATSDRIZFHE
EDESE (Wilsonfimhi &) skl
AN RMEFECLZAFREORE L
W ThBERHINTNS,

P> THTRE FIZRIAERR ICE ST X
SICHILER). X503 (RERIEE)
ELk,

LR CORMPETIIBEKEERES
DRHOENEDEFIHRENHZ
(DFGOT, vol.17(2002))1*, L H
(I, ZOBOEZAEBTE. BE
EFENOEEORTIRNH S,
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[NYAY#LAGFHIMNO,
Mn;0) D2 S<E IO RIE
RIGHEUSEREFRORB L EBICh
HEBEREEZFE T 5, fADSHE
FREIRZOBRLME RS
B RERELIY VAV R ERES
#3](CICAD 12 (1999)) ¥ DEEH;
DHBIENS, IZHIEES IS
EEZGNS, L ELY, HFEE K
H1(FRER) & LTz,

R ERDEE

Sy FOBRA (EEREAZRS)E
<EHEBRICBWT, 0.5 mgl LD
S5 2(C8\Thhe LR EROEE
3| ERILE(NITERIERY AV 5T
2 ver. 1.0, No. 69 (2008)), %7z,
ERMIBVWTRAFCEC LTI RRE
B TOMBBEADEE KUK
I, BRECHT2BEELRRMEE
JEJ(ATSDR (2005))%5| E#2C L1z
SRRDHBIENBX 5 1(FRIKES,
Bl Lz,




RERNESREE (REEE)

EHC (1998). DFGOT vol.22
(2006) [C[FE FTOROREROL
CEIZEY, ELEER (5. B
it R ) RUKREE (FFiae
e, FFEL) PECREORED
H%. HLBRERIOTUIHR. 1B
it BBRETHBIILNSIZNAESS
O FEEXZFELEN, F-, FFEE
([DWTIZ1FIDHDEEBIER & TH
Y, — AL TERWEHIBT L, U
E&YU, pEETERVELE,

BRRfESR LS MR, MR, BiE
RULNE R THBE DI
(DFGOT, vol.17(2002)) «
ERESEHITALERIEE., &
i BERBAROONSE DR
(EHC3(1977))(ACGIH (7th,
2001))(PATTY (5th, 2001))(IARC
MONOGRAPHS SUPPLEMENT

7 (1987) .

E BB TRAG R RV PR
TR BECREN DB DR
(EHC3(1977))(ACGIH (7th,
2001))(PATTY (5th, 2001)).
EMESERBI TR ER /O E
RICHZENHBLOFTR
(EHC3(1977))(ACGIH (7th,
2001)),

ERE<ERBITRBIFIERN A5
NBEDER(PATTY (5th, 2001))1H
5., IRAVMEAR (LE M %, BhE.,
AR, R ER, DMER
RUGREREEZLN, WINEX
21ELk,

EHCICFRBR X (3R B HEEE T O
FEFIRENHBLDERABRNH B
WINE1970F LU BIOREBIR &
T, ZORIEABROIRE DL
DFGOTIZ[FFIRBRICEZEN L\
DR EHBIENB(DFGOT,
vol.17(2002)). FRIRARE BIBAME
GRS & (EE XN T,
RN ERECECLS, Em
*., B, PARMERR REHE
ROMEBERKUIREROEE
(EH1)

[RE—MEEY VTV EKYIL
ZBAENIAY RN VAV, B
BNYHY, ZBALN VAV THB,
BEBEOVVAVILEHDI14H
AIHELLEZN AT GEHART) X (31
FEMCEZ(PERE) (E<EIMER
BRUHRRICFZELREL., O
[EesCIEE R EFESHEVNESINT
V3 1(CICAD 12 (1999))(CICAD 63
(2004)) tOEHNSHBIENS,
EREER LR ER, IR REER
63, LEKY, H5EIR X2
1(EIRER, IR R)ELT,

RN (ERIELCEELCLZFRES.
HRROESE

B4 S EERE TIE, BERIC
YT VB ER YT ILD
0.04mg/m3LL EDRECIE<EEL
TWBFHEIE(L, FEREFEE T
TIREXRAGNESN, £ 2y
TIVRESRE T IV AYFEEEICE
%, BIaEL STREL. 245
EEEROFESNHE (BEFHE
BHRE  ZITIBLUZDLEY
BEMIHEE(2009) . INICKY
X1 (Eakss) &Lk,
FybERWE13ERORAEE
SLER(OECD TG 413)DAMF YV AD
Xo1ICHEETS
1mg/m3(0.001mg/ L)X EDFAE
[CBWT, METHRRY Y INSE. BfiRY
FEUERENRSN, HTHHEX
MR BARSNI=(NITEFHY R
JEHEZE ver. 1.0, No. 69

(2008)), 1= 7V D214 B E O
ANIKEHBRICBVWTE, A15VA
DX 1IAELETS
15mg/m3(0.015mg/L) DAET
RORE 2, fhiZ. SomMBEUKEHNE
57 (CaPSAR (1994)), &5(ZTY
FEAWE6r AEORASKER
ERICBV\TH1mg/m3(0.001mg/
L)TRiREHIT, Bb, EUSFEIC
BLTILT RA8/23ICX HEN T
%o

BANVEEM T-IRROEHAFETEEL, Tl Tl 7910
12, RIEFEBR
Cu Pb Mn Ni
ERESM KERBHEN B/ |T-ITROEHAFETELEL. E®REL T-IRRBOEHAFETEEL. T-IRRBOEHAFETELEL,
2)
KEBBEEEM (RE/ |LE)C50 = 100mg/LT-9hEE |1EHRAEL L(E)C50 = 100mg/LT—9H'TFTE |L(E)C50=100mg/LT-INEF¥ET
121%) I3E00. EE THYKFTOZE IREDD, EETHYKFTOZE |2EDD, £/&E THYKP TOZEE)

BN THRLHXD4L LT,

FHRBETHEED, Xp4ElT,
RHMNEEILLYKEEYICEE
DbZEN,

BAREATHS . X34Eliz,

TREM - DR

EREERM

TEPOBHME

AIVENDEEN

LUZYWEBERT/NA-LEEEZD
MHEZ(CFEEINTLEL,
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13, BEELOERE

Cu Pb Mn Ni
HREEY BRECHS\WTUS, BEERASUNC [FRECHVTUL, BERRLCCH | BEECSVWTUS, BEERLICH BBV TL, BERRLTCH
i BIREROEEIRESZL, HEBREOEEICRIL, HEBEOEECREIL, FEBEOEECHREIL,
HMEFEMEREOF AR (MEFEMBLREOHFAZZIL |HBEFEMNEREOF AR (FREOFIC, ATEERRYESL.
EEREYILEESE LM |EXEEYWLBEE LA |EXREYWEEE LA |ZECRUTNEOLEETTHT
FREFENZOULEEIT>TNS | FRERENZOLEET>TNS |FRERENZOLEETH>TNS |[BERBEMEOLAINEENREECT
BAICEZICEFELTUETS, [BECEZICERELTULIETS, [BHBELCEZICEELTLETS, |3,
BEENOIIBEZZETZHE. 4L |FEEDONIEZZETZHE. L |REYOLBEZETTEHE. L
BEXZCERE. BEML+ |BEEZCRRE. AL +5 [BEEZIIBRE. BEHE+SH
LMD LNBEEEFET B, LMD LNBEEET B, LD LNBEEFET B,
ERARBRUOE BEREFERCLTUTAILTEN. |BRIEEZRCLTUTMIITEN, |BRBRITERICLTIYMIITEH. [BRBITEZCLTUTM1IIT2H.
BEEREBLUICH BiAH0E (BEERESUICHA Biat0E (BEEERESUICHA BAROE (BEERESTICH B/AKOE
E (- TRV BN EIT, E (- TRYIBADEIT, E - TEYIBADETT, E - TEYIBADEIT,
TERBEFEEIDHEE. ARY |ERBEEEIZHCE. ARY |ERRERETIHEE. ARY |ERBEREIIHEIT. WY
ERBIBRETEIL, ERLICBRETEIL, ERL(CBRETEIL, ERL(CBRETEIL,
14, BXEDER
Cu Pb Mn Ni
PR il EEES ZELEV 3208 3089
ma (EEHEEL) METALLIC SUBSTANCE, METAL POWDER,
WATER-REACTIVE, FLAMMABLE,
N.OS. N.OS.
EESE EECBI3 43 4.1
EREEMNISR)
BIR &k
BEER -1 I, 1
BEBREYME ZELERW Not applicable not applicable
MARPOL73/78MB&E Il |a%& L7
RUIBCI-RIC&LBIE6HE
&
ZDDREIR
ERRH B RIS R ZHLEN e ML E2EOREIND, (MK |MMEEEEOREIRED,
DHZEICRS)
=I5 R ZHLEN e MEEDREICHS, (BERDE
&ICBR3)
B HARFVIFIR ZE LG X H S rAlTA ZE LA
BRBE L EOXFER BEmPERe—#ICE=ELTEES BERCIIO-N-FOREND | BRI IO-N-FORFA %

AN

BEICERL TR, E5 B L&,
RBOBIE, BERNOBVLS
(CHEAIAH, FTHAN DRI 2R

BEICERL TR, E5 B EEET,
RBOBIE, BEBNOBVLS
(CHEAAH, RN DR IEZFERE

go

BHXICBRL TR, EST B L&,
RE=OBIE, R, FNOBWLS
(CHEAAH, FETHRN DR IEZFERE

EO

BamPERe —#E(CExELTERS
YA

BXICBRL TR, EST B EEET,

RBROBIR, BE. BRNOBWVLS
(CHEAAH, TN DR I ZHEE

(Z173, [Z173, [E173, (C1T73,
EEYELBEHLA, BEEYE LBEHLEW,
ZOM (—AREY) =
KoK BBREIES ZAE LR
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15, BRAESR

Cu Pb Mn Ni

HEREEEE EMELERTINEERAEEY |EMFERTINECHRAEEY |[E2NFERTINECREEY [2NEERTINEGHREEY
GEESTER. BITHHE18KRIE | CEESTR. EITHHE18KAIE | CREBS7TR. EITHHE18KBIR | GEEBES7ER. HITHHE 18Kk
59) %9) %9) %9)
EMELBNINESEREEY |ENFLRMNINECHREEY |L2NELRMNIRECHREEY |(2NELEMINELGHREEY
GEB5750M2, BITHHE185M | GKRFES7HRM2., HEITHE185RD | GRBSTERD2, MITHHE185KD | (KFES7HRM2. HEITHE185%0
25IFKEE9) 25IFKEE9) 2515 5E9) PES-1))

YR TEAXY e EES NE R
BEY (GEHES57503)

DATTEAXY hEEHTNEER
BEY (EHE575%03)

th (FEITSRIRE4S -$hhETF
BFRRAIE 1LE1S)

YAITEAXY FEEHETNEER
BHEY (EFE575%03)

RELCFYVES 28/YE. 818
B2EYE

B EEYEREE FEHRAE
2%FE1EE?2, 55)

YRITEARAY hEEETANEfEE
HEY (EFE57503)

LB HIBRERRE R (PRTRIE)

FIEEEEYE (EFE 2%
FE2IE, HEITHE 1 KBRS

F1EEELEYE GRE25%
FE2IE, EITHE 1 KBRS

FLIERELCEYE (FF 2%
FE2IE, EITHE 1 £BIRE

1) 1) 1) (BSES :1-308)

=Y RUBYEE S

SEE Ak TRt E GRET 5&E2 PARMESHE GREBT 5%
18, MEITRBIE3 SRBIREL %218, EITHREIE 3 5 KRR
D2%45) BIO2ETS)

&5

SHBAE

KRB RRLEE EEYE BITEE 15

KEEEHLEE BEWE (BITHE 2 5. Bk
HEZTEDHIEFE LR

IKIEE

TKEE

B IR

BEEY DR N EIRICEIY 55

PNz

TIEBRNTE REEEME (FFE255F1
H, BTeE 1%
AR A% Tk"*lﬁ%"‘*ﬁ AIREYE (B (ATRMEMER BARANEDE
RAIE 2, 3EBEYETIER | (BRAE 3 EZERYETRRIE
£1) (*ﬁEE(Di% (ZFRB) 1)
fnzeik AR ELE- TREE (B |ATRMEY B BRAR ALY E
THRAEIE L 9 4 &fElyERA | GETHRRIE L 9 4 5&ERYE
REL) (MWEROBAICRZ) |RBIEXREL)
HAE
16. EXH BEAES
BET-HI-k
(e EE5HEE BSBOHATAYAL)
i) ER B 20024038 12H 2ETH 2014403 A31H
e ERX B 2003£05806H 2E B 2005£12806H
NVHY ER B 2003£05806H 2E B 2006E10A31H
il ERX B 2009403 A30H 2XETH 2010£03A31H
GHSH B R
(HHEt . NITE L 2MERESERIZEVATL)
3R FRR5FEE (2013FE) BAFEIFGHS D EEAIY VA (H25.7hR)
s FRI8ERE (20065 ) GHSH#ENYZa7 )V (H18.2.10k%)
IVHY FR18EE (2006FE) GHS/#EVY =27l (H18.2.10kR)
vl Fr26EE Q0145 E) BRRIIGHSHEAII VR (FRR25FEWETHR)
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