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HIABEDELT EMRUVERES
HBBORTET - FKIEEIEKRKSH
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REFREERTHIL,
RERE/RE@MEZEATHIL,
BESN-BEARREREZERTLHIL,
COHGHEFERTHEEC. RBRITREELLZNIE,
CAaEE
BATNENLETHS,
[ODNENEEL, EMOZR/FUTERTHIE,

FCERFIFEDRELNHLGE EMDLE/FUHTERITHIE,

EbLICERICERTDHIE,
(FLEXZIIEDBREAHLHE  ERMIERTHIE,
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REITHELESR  SEDK/BEUGERTHEI L,
RERBNEL-GE  EMDZE/FEATERITSHL
BRIN-REBEHE BERATIERICITREET S,
BRICAST-BE K THABERERCESITE, AV PV U XEERL T TE R E 515
BIISNT L EDRLERERITEH L
BT
ERELTRET S,
BRE
NEY/ BaReA/BEORAIZHE>TRET S,

3. HRBR UMD ER
LEYE-BREMORKT

BEEY
- . t#ﬁ:’ s
Py 25E % | CASNo, |ftmmme |l E'*; 2%
IFL2SF)a-)L 1-10 107-21-1 2-230 -
AL F 22 (0V) 0-20 13463-67-7 1-558 -
TFUEZTIK <1 1336-21-6 1-314 -
—KI1 — _ N0 S5 N y
2,2,4-K)AF)L-13 /I:_/fzd' IWE/AVTTF 1-10 95265-77-4 _ _
HREVIA 1-10 7631-86-9 1-548 -
EELT 1-10 68855-54-9 1-548 -
h—mRoITS5vH 0-10 1333-86-4 - -
i | 3 0-20 1309-37-1 1-357 -
24057 = T )L— 0-10 147-14-8 5-3299 -
BFib74007=05)—> <1 14302-13-7 5-3318 -
BxI2OT=UH )= 0-10 1328-53-6 5-3315 -

R ChLDEE, ERREETEHYELEA,
BREERS

REZEIRTITREEEYIZERAS
IFLUSYa-IL , BIEFARUWV), PUEZTK , EREIIVH | h—ARoTS5vH | B
ILEZ8% , 78R 70—, BFRED740V 75— | BRIETAQVTZUS
)=,
224-R)AFIL-13-RUOBADCH-JLE/ AV TFL-MNEHMBEAR1BIEIT), EELT(F8
F4018HET)

RELETEMTREEEYIZLAAS
IFLUS)a-)L , BIEFARUWV), PUEZTK , EREIIVH  h—RoTS5vH | B
b8, 220 70— , BFR{E740V7=05)—2 | 8FRIET7EQL TV

)=,
2.24-R)AFIL-13-ROBSH-ILE/AVTFL-MSH8EAB1 BT, TR (S8
F481BHEST)

4. ICREE
ISR EED R

—RRIEHEE
SKOMNBNEEIE, EROZR/FHETERITHIL,
IERZIIEKEDRELHIHE EDER/FLUTERZITHIL,
ELIZEMICERITEHE,

WALI=GE
EROFEEIFFRICHEL, FRLOTVERBTKRESEDI L,
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BELIZEMDZR/FUTERZITHILE,
BREXRIEIBIfFEL=SGE
HEDEBEELE V- TRBGLERS,
BEbITHELESINE-KRBELTHCIE, BEEKXIIFT—THSIZE,
KEITH DSBS REFSCHINC. BELITERINE-KEBRUEEEZZENDKTHEIZE,
ZENKERBTELGES,
REIZMELESS  SED/K/BEULERITEHRSIZE,
REFMBRIEHELAB)DELEEE EMOBZR/FHETERTHIL,
BRERBNECHISES EMOZR/FHTERITSHIL,
NEBICEIEARONTY ., R -BANHIEE. R NBNEEIZIIEMDEZEHEZT5,
RIZA--15&
KCHOBERRGEIZE, VIRV AEFFRALTW TR BICHESI5EE5 T 2E. 7
DRLEFEHITHIE,
BROFIZETKITERLESITHET S,
BREZT 5B TIFESEL,
ROFEINGIGE EMDZE/FUTERITHIE,
EERICIESEYEL. BHED-HDITELZRIT S,
A IAATEIGE
AO%99<E, |BEICHEANEENIE,
MARAATEIHE . BELICEMDZREZ(T. EMICTORBIUISNILERES,
EEfCxt 3 245l EEEIE
BAGOMBEADETHD,

5. KKK DIFE
HAH
BN KA
R HICBLIERBIZERT 5,
KKEDBEEFTRAK, EFK. /A, W7ILa—)Lia. 9K, REHR. ZRBEHERT S,

6. WHEFOEE
AMRIZH T 5 EEEIE. REERUVREHBEE
BEURMNEDHEETRA,LEBRKETS,
BERF+HHIBCREZNETHEEIBRATRREELZETRT S,
WU REREZERT S,
CIENBRRIETRYPT N =HFET S,
BENRERBREELICREREIT,
ALEISEEL. ETOAFERIES,
REIIHUTEL B EIERABZF LD D,
REBIIHTHFESIE
RNHLUMBEOTK, #KE. Bih~DREZEHLT S,
HERADRWRIEDFER VS
TEHEDOYE (F2IRFD ., £HE) ICRINESE T, BERICEURT S,
ZEICRELI-EES . BT TH-TOBLET S,
ZRKEDRIEE
RHEYZEEIRT S,
HEERRZEER. KTHEVNRT,
BRI DEZESEIZDOVNTIX., EFARDIETERD S,
REITHUTELLLIER/AVCGR)ZFIEDHDB &,
HEKiE, TKE. MTE. HAWNIFHEBRRIANDRAZHES,

7. RIEWLWRTRELDIE
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:\E75{A
i A%t R
(A#E D IEERRL)
MCA/MB/BR/ZANBER/ ATL—ERALBENCE,
GEE=Em)
REIChiZNESIZT S,
BBICADEWNKSIZT S,
AR KYEEPRICHBOREEZRCTEEINLHS,
REMKIEFRIE
FEARICEIRRBAZEEAFTHIE,
ETHREFEEHAEMRTHETIY RN L,
BAXIFBEDOBRWGFATEIHERT 52E,
REFR/RERG/ EERREEZERTHIEL,
REFREERTHILE,
RERFE/ RE@mEERTLI L,
BESN-BEARREEZERTLHIL,
RLRIEF. FERERERGES,
IR IEERE . BIEL TIEESRLL,
B
BB, KJE. KEBIZDIFHALNIE,
FiRh R OB LR T EME R THE,
kLR EBRERREIGESZE,
CHEREFERATIEEIC. MBRIFBREELEE,
BRIN-KEZRE. BERTIEEICIETEREETLHIL,
IREA, IRERFIZFEHES,
REE, SRERIISIN T D,
RE
REUREEY
HLWETAIZELZE,
EE/E/#h A ORAE->TRET S,
HERELTRET DL,
(BTHEREREEH)
BEMDEML, 50°CULEDEBEICIECELELI S,
REY. BYMAFAHNSEHLTRET S,

4/12

8. [E<EMIERNRERE
EIRIEIZ
EEEET %L
HRERE
(BALF 2 (V)
B AERIFS(2022) 1.5mg/m3 (AT EE); 2mg/m3 (FA ¥ EE)

(FEREUN)

BAEFFRE1ERE) RAMEHEE) 0.5mg/m3; (FE¥IEE) 2mg/m3

h—HRoTZ99)

BARERFSEE2ENE) RATEHRE) 1mg/m3; (R EE) 4mg/m3

(BR1EE =85

BARERFSEE2ENE) RATEHRE) 1mg/m3; (R EE) 4mg/m3

(TFLH1)a-)
ACGIH(2017) TWA: 25ppm(V);

STEL: 50ppm (V), 10mg/m3(LH) (L & EHE)
(BIEFH(V))
ACGIH(2021) TWA: 2.5mg/m3(R) (TS & %% CA M)
(ZoE'Z=TIK)
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ACGIH(1976) TWA: 25ppm;
STEL: 35ppm (AR1E15. L SERIE)
(h—RoT5v9)
ACGIH(2011) TWA: 3mg/m3(I) (RE X %)
(BAE 5 —8%)
ACGIH(2006) TWA: 5mg/m3(R) (U A/BfifE)
(F<ERLE
B3Pok
WEERKR D HBIGFT TS,
FHL/EEEREERIT S,
RER
Ik FRRER
BRI+ REIEE. FRAREEZERTLHIL,
FOREER
REFREERT S,
RDFRER
RERGE/BEEREEZERT D,
RERUVEBHEDRER
REXKEZERT S,

9. YEMR M LENHE
ERXWUGYEBHRMEENHEICEAT 51EHR
MIERIREE - #FRIK
B 5B
Bl HER
Ra/sER - FMRAL
BETREARVEZXLRF/AIARR  sMRLL
Bl - AIRAL
BARFEAE - EAN
SEREE - fMRAL
pH: B87ILAUHE
LR - MRAL
BEEE:
KIZH 9 HBERE - BF195
n-F 9% /—IL/KAEFRE - MRGL
ARE  MRAGL
EERV/XISHEMEZE : 1.0-1.2¢/cm3
RFHEE - BASN
ZTDMDT—4

MIERKELN T T IHEDRE/BESH
M R/#H R :100°C

10. REMRRVRGHE
LR EN
BEOREEH/MZVEHICEVWTRETHS,

1. BEMRR
EUHFNEEICET H1ER
2MEN
AEHE@EO)
(R EHRERAVMEXZERAL -2 IR L
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K734 [ZHEINDES
TUEZTIK
(100/ATEmix) = (RN EINDIB AN DEFEREH/RD1DATE) + (RR201273ESNDHHS
SEEAH/EH20ATE) + (RDIIHEINIBED DEBEE T/ EH3DATE) + (R534I125H éﬁé
N3RS DEBEEEE/ED4DATE)
(100/ATEmix) = (R IR EINDIH A DEFHEAET/(0.5meg/kg-bw)) + (R732ITHFEINDRL
’\UJE’IET 55t/(5mg/kg-bw)) + (RD3IZH BN D DEFEAE/(100meg/kg-bw)) + (K54
RSN DEHEEET/(500mg/kg—bw))
300< X534 <= 2000 DEFHEERZDI=. EHITEEHLEL,
(5T —%4]
[(BARARBRT—4]
(TFLF1)a-)
rat LD50=6140mg/kg (PATTY 6th, 2012)
(BAEFAR2 V)
rat LD50 >5000mg/kg (SIDS, 2015)
(FYEZTK)
rat LD50=350mg/kg (SIDS, 2008)
(22,4-F)AFIL-13-RUBATH-IVE/AVTFL-b)
rat LD50>3200mg/kg (SIDS, 2002); 6517mg/kg (SIDS, 2002; PATTY 6th, 2012)
FHEREBEUH)
rat LD50 > 5000mg/kg (T ER, 1992)
(7 7=>7IIL—)
rat LD50>10000mg/kg (SIDS, 2002)
RO 72T 1)—)
rat LD50>2000mg/kg (B35 & BX 1L E M E E DB, Access on Sep. 2016; SIDS, 2010)
(BIEE =85
rat LD50 >10000mg/kg (HSDB, Access on July 2019)
SMEMTER)
[ EHRZERAVINERZERLI-52 58RI
EHEHERE) ORAEEITIBRAEESERNH. RAITERYLEL/DFETERL,
[m T—4]
[(BARARBRT —4]
(BIEF220V))
hamster LD50>10000mg/kg (HSDB, Access on May 2016)
(22,4-RYAFIL-13-RUBATH-ILVE/AVTFL-H)
rabbit LD50>15200mg/kg (SIDS, 2002; PATTY 6th, 2012) et al.
HEREBEUH)
rabbit LD50 > 2000mg/kg (2 ZH fiT1EER, 1992)
2SS RA)
(A iESRZEAVINER 2@ AL 58E M)
X534 (2 5EESNDES
IFL2FYa-JL
(100/ATEmix) = (R IR EINDIE N DEEERE/RS1DATE) + (RR20120ESNDH S
SEEEE/EN20ATE) + (RA3IZHFEINIEADDEEEE T/ RHIDATE) + (R 41257 58S
N3RS DEBEEE/RD4DATE)
(100/ATEmix) = (R IZH BN DEHEEEET/(0.05mg/L)) + (RD2ICHEFEEINDHHAD
SHE=A5/05mg/L) + (RRIIHEINIBE D DEBE=ET/Bme/L) + (RB4ICHEESIND
BrDEE=EFT/(11meg/L)
100 < X454 <=200 DEHEZTEZ D560, RAITEZHLEL,
[R5 T—%4]
[(BARLARBRT—4]
(TFLF1)a-)
mist: rat LC50=2.7mg/L/4hr (PATTY 6th, 2012)
(BIEFH(V))
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dust: rat LC50 >5.09mg/L (SIDS, 2015)
(224-RJAF -1 3-RUBADA-ILE/ AV TFL-F)
mist: rat LC50 >5.33mg/L/4hr (L& {E) (SIDS, 2002; PATTY, 6th, 2012)
(BRIEE 8%
dust: rat no death at 5.05mg/L (REACHZ £%1&#R, Access on Aug. 2019)
FEEEL KRILEYE
TUEZTIK
SREIES
REBEEM/RiEE
(& 5]
X5 2, RERHK
(A EsRERVL IR AR EEAL-5EERL
RERM 12 EINDES
TUEZTIK
RERD2 127 EINDED
IFLoTY)a-); BEE &%
(10 x RERM)+ RERSD2>=10% THA=6. RERD202H5E L1,
(A5 T—4]
[(BARARBERT —4]
(TFL2T)a-))
Er B (SIDS, 2009)
(FYEZTK)
SEvk BB (SIDS, 2008)
(BRIEE 8%
Er REEOFIEME (ICSCWU), 2004t al)
BRICxt 3 2 EELEGH/RRIEE
(& 5]
R 1, EEGRDIEE
[R5 iEERZ AN A %8 A L= 2> $54R #L]
BRI [CHFESNIED
BILE 8% 7oE=7K
BRX72B [ZH$ESnDH
2.2 4-R)AFIL-13-RUBZSH-JLE/AVTFL-b TFLLSTYI-)L
EERXRM + BRD1>=3% THH=H.BRSIZHFELT=,
(A5 T—4]
[BARARBRT —4]
(TFL2F)a-)
SEvh BMAFEIERE (CICAD 45, 2002)
(FoEZTIK)
&M (SIDS, 2008)
(2.24-R)AFIL-13-RUBSH-ILE/AVTFL-F)
SEvh BEMNDEEDOREME (SIDS, 2002; PATTY 6th, 2012); EEOFI#HE (ECHAZRIE
%R, Access on Dec. 2017)
(BEE =80
Er EE&tE (UCLID, 2000)
N R 28 REAE M IR 8 R
W 0%, 25 R AE 1
(R &% ALV = 5 FE1R #L]
MRS E BT OMAESTHEN=H. ROITEHB LA/ D ETELL,
B2 R R4
[R5 1EERE LN =2 FE1R L
RERBREMEAITIRNDEETHED. ROIZHRYLEL/DETERL,
MR EERY
(R &% ALV = 5 FE1R #L]
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EEMREERMEETAIRDEESFTHNV O RAITERYLEL/DFETELL,
FEHAME
(& &]
X4 1A, ENADEZN
(R &% ALV -5 F51R L]
RMA [ZHESNLED
HREIUA
R7n2 [ZHEEINLHED
H—Ro TS99, BIEFEAV)
RS1A>=01%THS 1=, RA1AIZHFELT=,
(A5 T—%4]
[(BARARBRT—4]
(BIEFH>2 (V)
cat.2; IARC Gr. 2B (IARC 93, 2010 et al.)
#EREIUH)
cat.1A; (ACGIH 7th, 2001)
(H—RT5vY)
cat.2; IARC Gr. 2B (IARC 93, 2010 et al.)
[IARC]
(BIEFH>2 (V)
Group 2B : EMMZIXLTHERAAENHLIMELNLLY
(H—RT5vY)
Group 2B : EMZHRLTERMAUELRHINELNELY
(BRIEE 8%
Group 3 : EMZH T AENAEIZDNTITINETERL
[ACGIH]
(TFL2F)a-L)
A4(2017) : EREDBAERFELTHETELL
(BRIEF2 V)
A3(as Finescale particles)(2021) : FEZRIN-EWRILPAERFTHSHH . EREDBEHEILT
B
(Hh—RoITS5vY)
A3(2011) : FEZESINT-BMEILAERFTHSH ., EFEDEEILFRE
(BRIEE 8%
A4(2006) : ERFEVNAERFELTHETELL
[(BAERZER
(BIEF22 V)
F2HB EMIHLTHELLKENAMEL DL LI TEEME
(h—RTS5v%Y)
F2HB ENMIH L TEZLLENAEND D LEITEEME
HhESHE
[(ETEFM: AT —3% AL -5 1R HL]
EBEMHEAETIRNEEFTEN=H. ROICHULLEL/SETELL,
BREICHTBARITBEENL-EZEGEMRES) : AT —2EAN=-25E1EH]
BIEEAFITDIRNEETHOED, RRIZKRYELEL/SETELRL,
(T —4]
EFRET—2%0
HEEMERSS
HEAZMESRSE (BEEIEGEE)
(& 5]
X5 1, BEOES
(R &% ALV = 5 FE1R #L]
RN [CHEESNLHED
TFUoEZTK, BILEZ8 TFLS)a-L
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X723 (REREM) (CHFEINDIED
IFLYF)a-L
X453 (HEHER) [THESNBES
IFLYS)a-L
X1 >=10%TH D=, Ko 1IZ95ELT=,
10%> R >=1%THAH=6. Rn202n5EL 1=,
(T —%4]
[R51]
[(BARARBERT —4]
(TFLF1)a-)
miE%., PIRAZE R, Big (NITEFIEI RVEE@E, 2007; SIDS, 2009)
(BRIEE 8%
FEIR2F (ACGIH 7th, 2006; HSDB, Access on July 2019)
[X 72 3(&E R EE)]
[(BARARBERT—4]
(TFLF1)a-)
SUBERIEME (NITE#IERY RVEEfE, 2007; ACGIH 7th, 2001)
(R 53 3(FREX1E )]
[(BARARBERT —4]
(TFL2T)a-))
FRERER (NITE#DERY) RV 5F(fIE, 2007; ACGIH 7th, 2001)
BEENERSE (REIEGEE)
(5]
R 1, REICH=5. RITREFEICKSEFDES
(R 1EERE L= FER L]
R [ZHEEINLED
H—RoTS5v9;, BILE 8 BIEFI V), HERESUAH
X211 >=10%TH A=, RA1IZnFELT =,
10% > R >=1%ThHHf=H. RH202575EL 1=,
(A5 T—4]
[Xa1]
[(BARARBRT —4]
(BIEF220V))
eI 2§ (SIDS, 2015)
(HEREIUN)
MO 2S (ACGIH 7th, 2001)
(Hh—RTS5v)
MEIR2S (SIDS, 2007)
(BEE =80
MEN% 28 (ACGIH 7th, 2006; DFGOT vol.2, 1991)
BRAAEEM
(R &% ALV = 5 FE1R #L]
BMAANEERZEITIRDZEFTHNEH. RAITZULELN/DETELL,

12. RIEZEHER
HRESH
KERBEEEM
(A iEHREAVMEZEZERAL-2 RN EHEM)]
En3 [ZHEEINLES
TUEZTIK; 224-R)AF)L-13-RUOBSA-JLE/AITFL-k
Mx BT < 25% THA=H. ERITEZHBLAEL,
(A 1EHRZEAVINEEZEZERAL-2 8RN RE(EM)]
R 94 [CHESNLHED
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BIEF 22 (1V)

1. E52, RA3, FIERD4ONTNICER TSNV =D, R IZEZALEL,

(T —4]

KEREEEM EHEM
[(BARARBRT—4]
(TFLF1)a-)
fafE (EA4H) LC50 > 100mg/L/96hr FRIEH, 2001)
(BRIEF2 (V)
BE4E (FA432>3) EL50 > 100mg/L/48hr (SIDS, 2015)
(FoEZTK)
f58 (ZUTR)LC50=26.8mg/L/96hr UKERIL 7 E=r) L E{E, #ERYE: NH4CI, pH: 8.29)
(Thurston et al., 1981)
(2,2,4-FYAFIL-13-RUBATH-ILE/AVTFL-b)
EE¥E (Selenastrum capricornutum) EC50 (E#&;%)=18.4mg/L/72hr (OECD SIDS, 1994)
(H—R2TZ5vH)
H#%E (443> 3) EC50 >5600mg/L/24hr (SIDS, 2007)
RO 72T 1)—)
38 (A4 32> 1) EC50=153.6mg/L/48hr, % (=< X) LC50=355.6mg/L/96hr (SIDS, 20
10)

KEREEENE EHOEM
[(BARARBERT—4]
(TFLF1)a-)
H#EE (Ctra€3220) MATC=4.2mg/L/Tdays (B1EH 1) X9 EF{H 5 34, 2004)
(FYEZTK)
B3R (32vkY ) F) NOEC=7.1mg/L/32days GKERIL 7V E=) L BB, #HERYE: NH4
Cl, pH: 7.92-8.01) (SIDS, 2007)
(2,2,4-FYAFIL-13-RUBATH-ILE/AVTFL-b)
EEFE (Selenastrum capricornutum) NOEC (E#&:%)=3.28mg/L/72hr (OECD SIDS, 1994)
EHRL72QLT7=2F1)—)
%8 (443> 3) NOEC >= 1mg/L/21days (SIDS, 2010)

KIBHRE
(TFL2T)a-))
100 g/100 ml (PHYSPROP_DB, 2005)
(BRIEF2 V)
B I+74ELy (ICSC, 2002)
(ZoEZTIK)
JB#19 3% (ICSC, 1995)
(22,4-FYAFIL-13-RUBATH-ILVE/AVTFL-b)
2 g/100 ml (ICSC, 2003)
HEREIUH)
B I+7ELy (ICSC, 2001)
(Hh—ART5vY)
BI+74ELy (ICSC, 2010)
(BEE =80
B+ 74ELy (ICSC, 2004)
(Zaas7=>JIIL—)
B I+7ELy (ICSC, 2006)
TR R

(R T—%4]
(TFLH1)a-)
AES MDY (BODHFAEE=90%/14days, BL7F MR, 1988)
(ZoEZTIK)
SERNEMESHY KEREF TEONZIE{IESN B(SIDS, 2007))
(224-R)AFIL-13-RUBSH-ILE/AVTFL-F)
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SRS EMESHY (BIOWIN)

HRERM

(T —4]

(TFLT)3-)L)
log Pow=-1.93 (ICSC, 1999)
(FToE'ZTK)
log Kow=—2.66 (PhysProp Database)
(2,24-R)AF -1 3-RUBADA-JLE/AVTFL-H)
log Pow=3 (SRC PHYSPROP DB, 2017)
(722 7=2T)L—)
log Pow=6.6 (calc.) (ICSC, 2006)

1-‘1_1'0) == 82 488

=]

Z DiEHR

13. BELDZFE
LZEm. FERBRUVBEDRELT. MO BELEFLOEE., RIIVBAIILIZET 51FHR
BEYONIES X
REBE~OHREZEITHIE,
ABEY/ Bzt A/EORAIIH-TEREST DL,
RRBINT-BREVERSTUET S,
BRIEFLAHIL T 5-OISBYLRREE2ERAT 5,

14. EE LDFE
EEES. BENEE
EEEZESZT-IXDES  ZHLAEN
REAEMN
EEFEYE RH/IEZRDY): EZY
BRlDREX K
BB X, MICIEESNBOKSIITERT S,
MARPOL 73/78{t BEZIKR NIBCO—KRIZ LB IELBEA Mt SN RIEME
ERAME(YEE)
TUEZTIK; 224-F)AFI)L-13-RUBZH-ILE/ AV T FL-+
FRIAME(ZEB)
IFLISYa-IL; BIEFEAV)
HETRHLWE(0SER)
EEL

15. BRAES
LEERIIBEORE BERVIREICETSHRA/ES
FETEEEE
MLCAREEFHLRA (£5195)
BIEFA V), RGN, gL, h—KRoITS5v)
EMEERTL. RITBENTREBRYRUVEEY
EMRTRER/ BEEY
IFLUF)a-Ib; BIEFAUWV), PUEZTK, EREIUH, h—RoTS5v9; BRILSE
& A0 7=V TI— BREAETIAOQSTUS—; ERETAOL T UG —;
22 4-RYAFIL-13-RUADFH-IVE/ AT FL-MEM8EIR 1B 1E1T), EEL(SHSE
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