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8. [E<EHIERVIRERE
EEEE
EEEET—AEL
HRRE

(BREFH V)

HARERF$S(2022) 1.5mg/m3 (R ATEMHE); 2mg/m3 (FAFEE)

(h—HR2TZ99)

HAEGZESE2EME) RAMEMEE) 1mg/m3; (R E) 4mg/m3

(BREE =85

HAEGZESE2EME) RAMMEE) 1mg/m3; (R E) 4mg/m3

(TFLT)a—))
ACGIH(2017) TWA: 25ppm(V);

STEL: 50ppm (V), 10mg/m3(I,H) (Lt & ERli)
(B IEFAAV)
ACGIH(2021) TWA: 2.5mg/m3(R) (F S E#IE; U AMIE)
(Bt )La=r) L)
ACGIH(1996) TWA: 5mg-Zr/m3

STEL: 10mg-Zr/m3 (FEI% 25 %1530
OKEBIEZILS = L)

ACGIH(2008) TWA: GESAME S ) 1mg-Al/m3(R) (CAME. TR ERIH. fEE M)

(h—RoTS5v9)

ACGIH(2011) TWA: 3mg/m3() (REX %)
(BBLEE 8%

ACGIH(2006) TWA: 5mg/m3(R) (U A/BH4E)
(FmEss, \ULyFN)

ACGIH(2014) TWA: 5mg/m3(, E) (CA/FH4E)
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pH: BB7 LAV
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BRRRE
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n~FA032/—)L/KSERE - sRGL
ERE  MREAL
FERV/XIFHEAEZE : 1.1-1.2g/cm3
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MIBERIREAE LTI EDRE//RESFH
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1. HEMHHER
EHFMNEZEICEATHIER
2EMN
AarsEHE@Eo)
(A 1EHRERAVLIMERZERAL -5 $E1R #L]
SMHFEHEEREO) ORPEETIRNEESETLEH. RAITERBALELY/DETELL,
[R5 T—4]
[(BRLRBRT—4]
(TFLT)a—))
rat LD50=6140mg/kg (PATTY 6th, 2012)
(224-RJAFI-13-ROADHA-IVE/ AV TFL-F)
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rat LD50>3200mg/kg (SIDS, 2002); 6517mg/kg (SIDS, 2002; PATTY 6th, 2012)
(BRAEFH2 (V)
rat LD50 >5000mg/kg (SIDS, 2015)
(74 7=>TIL—)
rat LD50>10000mg/kg (SIDS, 2002)
ERL7202T7=051)—)
rat LD50>2000mg/kg ([EF & BXFLEYE H4DB, Access on Sep. 2016; SIDS, 2010)
(B =8
rat LD50 >10000mg/kg (HSDB, Access on July 2019)
SMEH@EER)
(A REmE AL INERZ @R L= FEiR #L]
ENFHEERR) ORPEETIANEESEFLEH. RAISEZBLELY/DETELL,
(57 —%4]
(B RARBRT—4]
(224-RJAFIL-A3-RUBASH-IVE/AVTFL-b)
rabbit LD50>15200mg/kg (SIDS, 2002; PATTY 6th, 2012) et al.
(BRAEFR (V)
hamster LD50>10000mg/kg (HSDB, Access on May 2016)
2MEMRA)
(B ESRERAVLINER 2@ A LT-57581E 3L
X794 [ZHESNDRS
IFLS)a—IL
(100/ATEmix) = (RPN EEINIH A DEBERE/ERN1DATE) + (B2 H5EINDHHH
SEEA/EH20ATE) + (RAJIHBEINIB D DEE= AT/ EHIDATE) + (R4 HFES
NS DEBERFTT/ KD4DATE)
(100/ATEmix) = (R AR FEIN DA DEBEHET/(0.05mg/L)) + (RAD2IZHFEINDHEHD D
SEEAE/05mg/L) + (RAJICHEINIHS DEHEEE/Bmg/L) + (R4 HFEIND
EADEFEEEET/(11mg/L))
10.0< 54 <=20.0 OEFEAFBZ 5= BRI HLAL,
[R5 T—4]
[(BARARBERT—4]
(TFLVT)a—)L)
mist: rat LC50=2.7mg/L/4hr (PATTY 6th, 2012)
(224-R)AFIL-A3-RUBSH-IVE/AVTFL-H)
mist: rat LC50 >5.33mg/L/4hr (B E{E) (SIDS, 2002; PATTY, 6th, 2012)
(BRIEF2>1V))
dust; rat LC50 >5.09mg/L (SIDS, 2015)
(BRI —=8%)
dust: rat no death at 5.05mg/L (REACHZ $%15#R, Access on Aug. 2019)
ISRIEIES
REEEM/ R
[@énﬁ'ﬂ
o 2, RIERIE
[ﬁJz \'lﬁiﬁé‘ﬁﬁb‘ﬂﬂﬁkﬁ't’éﬁﬁﬁLT_’\’{E*EWJ
RERD2 IZHfESNBEES
BbE 8 TFLUY)a—)L
(10 x EERD) + RERD2 >=10% THD=0. RER 2055 1=,
[R5 T —%4]
[(BRLRBRT—4]
(TFLT)a—)L)
Er FE4E (SIDS, 2009)
(BBILEE 8%
Eb FEEORBE (ICSCW), 2004et al)
BRICx 95 E ELEG S /BRRIEE
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(R 1EERE AL A X #E AL -5 R R
BRES ([ZHESNDES
FR1EEE 8
IRX52B 2SN D/S
IFLT)a—Ib; RIACA-RAEKIEREZBRIETIR); 22,4-F)AFI)L-1,3-R
RS- IVEIAITFL-b
RERS + BBR21 >=3% THA=H. BRERAIZHEELT=,
(A5 T—4]
[(BRARBRT—4]
(TFLT)a—))
SEVh BMHEERIB (CICAD 45, 2002)
(224-RJAFIL-A3-RUBSH-IVE/AVTFL-b)
SEvYh BENSHEEDORISEME (SIDS, 2002; PATTY 6th, 2012); BREORI#HME (ECHAZRIE
#, Access on Dec. 2017)
(ROAH-RAEKIEREZBRIET ()
SEvk BEEMOBEEOFEERERE (SIDS, 2006)
(BRIEEE 8%
B~ &M (UCLID, 2000)
N Of% 28 RS AE 14 13 B2 18 R 14
0% 25 B AE 14
(R &% AL -5 F81RHL]
IR EEEEZRE T IENEEFTE O, RICHZALEL/SETELL,
RS RAE
(R &% ALV -5 F81R#L]
Ra1 IZHESNDIHS
b )La=ry L
REREMEETIRNENEEELULEFLAL O, RAITHRELEL,
[R5 T—4]
[(BARARBERT—4]
(BR 1L )La=r9 L)
cat. 1: DFGOT vol. 12, 1999
HEHRERRY
[ &% ALV -5 FERHL]
EEMRERRMEAETOIRDEZETHN =0, RO YLEL/DEETEL,
EHAM
(8]
X5 2, #EFNADEFNDEEL
(R &% ALV =5 FE1RHL]
R52 [ZHESNDHS
Hh—R2T5v9; BAEFR(AV)
X552 >=1% THDH=H. X205l =,
(A5 T—4]
(B RLRBRT—4]
(B IEFAAV)
cat.2; IARC Gr. 2B (IARC 93, 2010 et al.)
(h—R2TS5v%9)
cat.2; IARC Gr. 2B (IARC 93, 2010 et al.)
[IARC]
(B IEFAAV)
Group 2B : EMIRLTERMSAENRHINELNELY
(h—R2TS5v%9)
Group 2B : EMIRLTEMSAENRHINELNALY

1/12
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(BEsE 8%

Group 3: EMI®TBENAEIZDNTIEHETELG L
[ACGIH]

(TFLT)a—)L)

A4(2017) : EREMNAERFELTHETELEL

(BIEFH22V))
A3(as Finescale particles)(2021) : FERINT-BMENAVERFTHAH, EREDBEEET
BA

(BE2I)La=r9 L)
Ad(as Zr)(1996) : EREMNAMERFELTHIETSHL
(KERIE7ZILZS=H L)
A4(2008) : ERELAMERFELTHETERL
2 k)
A3(2011) : FERSN=EMRNAERFTHSH . EFEDBEEIETEHA
(BREE—8%)
A4(2006) : EREMAMERFELTHETERL
[(BARERZER]
(BRAEF R (V))
F2MB ENMIH L THELKENAENH L EEITEEYE
(Hh—RoTS5v%9)
F2MB ENMIH L THEZKENAENH D LHITELIME
k=
(SN : R T—2Z AL =55E1R 3L
EBEFUZAEIT IR EEFTHOED . ROIZERYLEN/DETELL,
BREICH T DRIEBREEN L= EGEMR ) : BHT—2% AUV =5 FERHL
BIEEAFITIRNEESTLHED. ROIZHRYLEL/DETELL,
(5T —%4]
fESFRET—2%L
HEENERSN
Y EAZRE RS S (B E E<EE)
[T
X5 1, @ROEE
(R &% ALV -5 FE1RHL]
RH1 I ESNDHS
BIEE—8% TFLS)a—)L
X523 (REREM) ITHEINLIES
ROACH-RAEKEREZBRILT(F);, TFLVT)a—)L
X 53 (BREMER) I2HFESN BN
IFLYS)a—IL
X551 >=10%TH b= . R $EL =,
10% > R >=1%THd=8. Rn2055EL =,
(5 T—4]
[R51]
(B RARBRT—4]
(TFL2F)a—I)
Mk, DiRERR, Bl (NITE4H) R VEHEE, 2007; SIDS, 2009)
(BRLEE 8%
IS (ACGIH 7th, 2006; HSDB, Access on July 2019)
[R5 35 E RIH4)]
[(BRLFRBRT—4]
(TFLT)a—)L)
SCEFEME (NITE#IHEA) RO 5EiliE, 2007, ACGIH 7th, 2001)
(ROAH-RAEKERE ZBRILT ()
S[IEFHTE (SIDS, 2006)
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[R5 3(RRER1ER)]
[(BRARBRT—4]
(TFL2F)a—))
FREMER (NITE#DHER') XV EE{fiE, 2007; ACGIH 7th, 2001)
HEZMNERSE (REFE)
(84 5]
R4 1, RHICh=-5%, RIZREFEIZLIEBROESE
(R &% ALV -5 $81R #L)
R IZHESNDR S
mER/ N\ L BRIESE 8% h—RrT5vo; BREFAR V)
X521 >=10%TH D=, RH1IZnELT=,
10% > E1 >=1%TH5d=8. RH20Z55EL 1=,
(R T—4]
[Rm1]
(B RARBRT—4]
(BRAEF R (V)
MEDR S8 (SIDS, 2015)
(h—RrT5v9)
MEDR S (SIDS, 2007)
(BRIEEE 8%
PEIR 28 (ACGIH 7th, 2006; DFGOT vol.2, 1991)
BRAABEM
(R &% AL -5 F81RHL]
BAABEMEZETDIEDZEFTHELV O, RAICHZULELN/SETELL,

9/12

12. IREBELEER
HRESE
KERBERAEM
(R ESRERAVNINEEEERAL-25ER EHEMN)]
R73 [ZHESNDHS
22 4-F) A FIL-13-RUBSHA-ILE/AVTFL-b, B/ L
Mx B3 < 25% THA=H. RAPITEZHLEL,
(A EHRERAVINEEEERAL-2 RN RE(EMN)]
R73 [ZHESNDHS
BRER/ N L
R54 [ ESNDHS
EEAEF R V)
R, B2, RR3, FIERSIDWTNIZEHEDFEINGEL O, RIS ELEL,
(A5 T—4]
KERBEEEME BHEM
(B RARBRT—4]
(TFLT)a—))
¥ (EA4H) LC50 > 100mg/L/96hr FRIE, 2001)
(2,2,4-R)AFIL-13-RUOBATH-JLE/ AV TFL-F)
EEFE (Selenastrum capricornutum) EC50 (E#&:%)=18.4mg/L/72hr (OECD SIDS, 1994)
(B IEFAAV)
FR#E#E (A 432> 3) EL50 > 100mg/L/48hr (SIDS, 2015)
(h—RTZ5v9)
FR#E#E (A 432> 0) EC50 >5600mg/L/24hr (SIDS, 2007)
(EFR{L7H2OST=UT)—)

B#R%E (432> a) EC50=153.6mg/L/48hr, % (=< R) LC50=355.6mg/L/96hr (SIDS, 20

10)
A TAULY NN
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B3 (432> 3) EC50=32mg/L/48hr (CICADs , 2001)
KEREEEE RH(UEMD
[(BRARBRT—4]
(TFLT)a—)L)
B3 (ZtraEIP0) MATC=4.2mg/L/Tdays (3B1E 4 ) X 1M 5 34, 2004)
(2,2,4-R)AFIL-13-RUBTH-JLE/AVTFL-F)
EE¥E (Selenastrum capricornutum) NOEC (T #&;%)=3.28mg/L/72hr (OECD SIDS, 1994)
(ER{L7H2OST=UH)—)
R3%E (432> 3) NOEC >= 1mg/L/21days (SIDS, 2010)
KIBFEE
(TFLT)a—)L)
100 g/100 ml (PHYSPROP_DB, 2005)
(EFOFLIFILEILA—R)
£<GBITA (ICSC, 2004)
(224-RJAFIL-A3-RUBASH-IVE/AVTFL-b)
2 g/100 ml (ICSC, 2003)
(BRAEFR (V)
iBIT7ELy (ICSC, 2002)
KERIETILE=H L)
BIT7ELY (ICSC, 1998)
(h—R>IT5v9)
iBIT7ELy (ICSC, 2010)
(BREsE—8%)
JBIT7ELy (ICSC, 2004)
(720 7=>J)L—)
iBI1T7ELy (ICSC, 2006)
(BRE&R/NU ™D L)
BIT7ELy (ICSC, 1999)
TR R
[R5 T—4]
(TFLT)a—))
2R EMEHY BODRFEE=90%/14days, BE7F M4k, 1988)
(224-R)AFIL-A3-RUBSH-IVE/AVTFL-H)
2RERSEMEHY (BIOWIN)
ERFREEN
(A5 T—4]
(TFLT)a—))
log Pow=—1.93 (ICSC, 1999)
(2,2,4-R)AFIL-13-RUBATH-ILE/AVTFL-F)
log Pow=3 (SRC PHYSPROP DB, 2017)
(7O 7= )L—)
log Pow=6.6 (calc.) (ICSC, 2006)
thoEEZE
ZDthiEHR

13. RELDIE
LZE&R. FERBRUVBEDRET. MO REBELEFLVEE., XIIVSAVILICEAT S1ER
BREYDOIIES %
REBADBHEERITAHZE,
AW/ BiReihA/EORAICH-OTEETHL,
ABINT-BEVMERGTUET S,
B ELAMhIt T A-OIC B RRELFHAT S,
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14. EX EDIFE
EEES. EESEHE
EEHESE-IXDES  ZULiEN
REEEMH
EIEFLEYE GRH/EZY) : EEY
HRlDR xR
ESt B, MICIEESNBOKSITERT S,
MARPOL 73/78{1BZI R UNIBCOA—RIZ kB ELFEAHE SN RIANE
EREME(YER)
224-RJAFIL-13-RUBTH-ILE/ AV TFL-+
ERAMEZE)
IFLS)a—)b; BIEFEU0V)
HETHLWEOSH)
ROAMH-RAEKERE ZBRILT4FR); K

15. BRES
LRESIFEORE BERVIREICATHHRE1/ES
FEREEEE
MCABEZ[IERE ($5198)
BIEF20V), BBIED I a=D L, h—HR TS99, IRDAbh-RAEKIERE B A
%)
EMEERTL. RITBEMITREBRYRVEEY
EMRTER/ EEY
IFLYT)a—Ib; BIEFEUWV), h—Ro TS990, BBIEEZ8 740 7 =0T )L—;
BRI 70—, BHRETEAOQVTZUT )=
2.24-RJAFIL-13-RUBZSA-IVE/AVTFL-MEF8E4B 1B HEIT)
LERER/ EEY
IFLUS)a—)L; BIEFEUW), h—RoTS5vo; BEE—8% 740 7=>T)L—;
B4 75—y, BHRIETAOVT U=,
2.24-RJAFIL-13-RUBZSH-IVE/AVTFL-MEF8E4B 1B HEIT)
SHBEEICERE LAY,
(o35
EBEFHmtEYE
IFLVS)a—)L
CAffiE
RIOARH-RAEKEREZBRIET(F), BBIED LoD L, h—KRU TS50, BRIEFEA
V)
R&BEEM X
BERKBEME
220 7= T —; REEIZEZOL TS =, EREDAOV TS5 —>
KEFAMLLE
EEME
KEEIETILZ=D L BEE T8 BRE/KERESX(ID);, 240 72T )L— EXR{E740Y
T =, EFRIETEOL TV Y
AR E R
COYEICATHIEREXITHADORGICEIT IAEFEHOEETRERNES,

16. ZDHthD1EER
SRR VIEHRIR
Globally Harmonized System of classification and labelling of chemicals, UN
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