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FER AR 2 LIS PRI 21T 5 2 & &35,

(1) FEBAME
OFNAM . & ML THENDAMEDREDILD
4L : IARC:2B
IARC Monographs 93(2010) TlZ, EBREMI TREBAMEDRH D &9 +5378
LR H D E LT, RO 3G 2 BICHSHELTWS,
R L 72 BB T LBy, ¥
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T FEAVWERENEGERER (30 4 H) T, /YA XEE2O0H
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OBEDHIED T : ) YA ROBHLT 5 2 OF =2 2 MA T, FHL2 3
L AR

(2) FENAELSNOFENE
O Akt
BO®EME: LDy, v b, vU7ZXEHIT 10,000 mg/kg (K
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O FFERIE B RrE « il
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Y OWNIL < BB E THORIEFDOHREH Y,
O REAEME, A - A EN . FRRZRFEA CE L2 ik, s e LUgd
720N,

(3) AR
O HBAEEMAETS FTFRRE (828K CAIZn)
R CA 4mg/m3, WAMEHR LCA 1 mg/m3 (1981 4F)
O ACGIH TLV-TWA : 10 mg/m3 (1992 4F)

O NIOSH REL-TWA : Fine (W ATERS U A) 2.4 mg/m?
Ultrafine (—¥%Hki £ 100 nm AJifi) 0.3mg/m3 (2011 4)
O UK WEL-TWA : Totalinhalable 10 mg/m3
Respirable 4 mg/m3 (2005 )

O RFFEEETZCUIE [T R FeEaF il FE ORI ) i
PRI BRE (FRAE)  BbFZ e - M8
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ThHO., “RIMME (10 mg/m®) % EElS7-HHEEILZ3 4 ThHhoT-, 2. T—
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1T < FRERBHRA DR R

(BT % )
T A
MBI < BHIE RS S 2Ry MUERR | MEEBRE I E RS R
H P PSES : mg/m? : mg/m? (A I E HEHL)
I : mg/m?
G \BE | | 8HIET | BReKAE | BAGL | B[RRI | B | &R
o) (WA | % 3) |[1EE il (=S fiE
(3%2) G| x4) | x3) |53 | % 5) | (% 3)
LT % 0
PSS 1 5 12.07 |1.90 | 22.9 3 10.123|0.764| 3 |0.081| 2.04
il o> B 5 oD
ExZHMELZ| 10 | 37 |0.023/0.019| 3.38| 34 |0.067|0.636| 12 |0.043|0.582
JFEEE LC i
H
EEELTO
i 1 1| 210.219(0.211| 11.7 | 2 |0.825|18.7 | — — —
= il 12 | 44 ]0.042 [0.036 | 22.9 | 39 |0.080|18.7 | 15 |0.048| 2.04
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W AR U A xtge & LTIE < BBEEFE O R
(BafbF 5 )
MR < FEHE R ARy MAER R |[1EEBREEHE RS R
H pn P : mg/m3 : mg/m3 (AT E HEHL)
HE : mg/m3
Sl |E | |8EHT | B KME | B | 8 [IROR | BAL | B | IROR
|Gk |WADES | Gk 3) | 1R i (=3 {8
(%2) Gt (x4) | C¥3) B G%5) | (%3)
13 Aoals VA
fil 1 5 10.124]0.114| 0.288| 3 |0.081]0.764| 3 |0.056|1.71
il oD B > Bl

EaZHAME L 10 | 37 |0.010]0.008| 0.341| 34 |0.062|0.636| 12 [0.039(0.073
JFEE LTl

F

wEE LTo

15 FH 1 2 10.05710.054| 1.31 2 10.49514.85 - — —
& &t 12 | 44 [0.014(0.012| 1.31 | 39 |0.070(4.85 | 15 |0.042|1.71

EEF Eo & TR O L O M BN 722 D HAEIZ OV T H . Mib il 2 vV T/ NS
DITF 3#7 CBfEins 1 LA EDRE1T 347 TR L7~
M 1~3%51%, AIN—YDORIZFL,

(51 3CHR)

2% 1 OFEERGIHEER, 2% 2 O FEFHHEUSNOSIASTRIZLLTO LB,

1) b LA wAE 12011 AR 15911 Ok FpE b

2) BAEFBEERAENLR T/ ~7 )V T AORENKRICET MG #ihE
(CF2 143 H)

3) IARC Monographs on the evaluation of carcinogenic risks to humans Vol.
93
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OGRER DT DEELLTOFER) 2%
10(EFZBEL-ER) 3%

12(Z D) 44E%

47 R<F. 2R, (D EFFDOEEZBHELI-ERELTOFER) 281E%
R, I XI(E (3(ARIEEL T, RIEFmMFIELTOFER) 41E%

BEOEX T(EEFL, 28, BRXITHRBAFELTORER) 1463%
103/ EHRELI-EMA) 134X 18| 54| 557| 30.9| 32414.37| 1800.8| 582| 2933| 1629| 53| 48 4/ 1| 1| 820 456/ 15 8 44| 2| 45/ 1] 21| 51| 25 33) 13| 8 41| 13
MEMORBELTOER) 7%
12(ZDh) 1%

48 HOTFD 2(DHFAFOEEEZHMELIZRHMELTOER) 1155
RELEDIEE 11 11 10 6.2 62| 6.2 2.1 210 21 1 10 100/ 100| 1 1 1 1 1 1

49 A, ES. 1UXEEXERETZMDEE) 8/E%

Hig, BB 2(thn&EHNFEOER EXBELI-ERELTOER) 1014EX%
MMEDIEE S(AmELL T, XIFFHmMBIELTOFER) 4145%

T(EEFL., 28, BRXIIEMRAFELTOFERH) 3274E% 170| 492| 6188 36.4| 286476.5| 1685.2| 46.3| 107394| 631.7| 17.4| 282| 85| 73| 50| 17520/ 103.1| 2.8| 402| 14| 176| 35| 379 90| 223| 204| 420/ 25 3| 18| 348| 126 458| 16| 17
102%?&%)@ E@%lé:{ﬁ%) 31E%E
12(FnNih) 12

50 ZMii 2(tDHEFNFDR EFZBHELE=EREELTOER) 115%
S(AELL T, XIFFHmMBIELTOFER) 191F%

T(EEFL, 28, FHRXITHNRAFELTORER) 264E3%
SPRE. FXE. FBFLHMELI-FER) 146X 21| 63| 651 31.0] 24112| 1148 7.0 364 17.3 0.6] 45 3 4 11| 2230/ 106.2| 34| 52 50 5] 47| 27| 27| 52| 54 1| 11| 30| 11 5 47 9 7
10(EEFEZXBMEL-ER) 1152
12(Z D) 9%

i (5%
(@Uﬂﬁliéfgﬁl:ﬁﬁé%ﬂlé) 922) 4123| 57637 22597117 1010521 4% 13%| 15% 19% 14%| 9% 37%| 10%| 64%| 31%| 46%| 54% 84% 2% 1%| 7% 94%| 38% 1% 95%| 2% 3%

X1 1BEBTEHOEEFZTO>TLWAERIFEELTHYUNLTWAD T, EBOFEGHIYZLEHOTWNS, =L, SEHEIIEE X,
%2 E—DFHEBEXIIEFNETCERDIERICEELTHIOUIEINDIGENH LD T, EEDFHBHEHRRIIEFNFNDELYZLRBELOTWDEENHS,
X3 O—K1:108/. O—F2: 3585, O—K3: 758/ . O—F4: 1258EELTEEH




B 2

BibF & (7T F & —PH « LF LB EER EDTE

& TiO, CASNo.: 13463-67-7
TRRESE . BAEEHEAEATS RRE Wk %
ACGIH TLV : 10mg/m® SFE: 79.9
hE o 3.9~4.3
Wp AL 2500~3000°C
fil s : 1855°C
U 3 o al SV
AN A7/ il
Yo TT— A7 mr@2mm®,37Tmm®) | - AT FE B IR WOk
(GS-3 Multiple-inlet Cyclone + SKC %) | - A f# :

(GS-1 Respirable Dust Cyclone + SKC )
WAV BN/ %

2.75L/min (GS-3), 2.0 L/min (GS-1)
7Y R/ 0 480min
P& & : 1320L (GS-3). 960L (GS-1)

RAFIE - iR tR 14 HIRRREE £ THIR TZRAER

TRUNE T il R
AAVE/ARE | ik ach
5 B
=] I =
7 x =B
WINE 0.117u g DA 95.9%
1.010u g 95. 4%
10. 006 11 g 99. 8%
JLF Ll
WHIE 0.109u g DA 98.8%
1.017u g 96. 5%
10.010 1 g 103. 7%
EfE TR (100)
0.013 1 g/mL
(BFfRIETFOF 2 EE L L TC)
0. 054mg/m®

(BefbFhv & LT, 85 E 201 - IR IR &
50mL OHBE)
0.001mg/m®
(BfbFis & LT, BRAE 960L « iR R
& 50nl DFE)

REEZBEBR LA T T 7 4V E—|C
K 3mL - HEE ImL - AREE Sml 200 % .
260CH v 7 L— |k BT 1 ERREIME, %W
H% . BHiK T 50ml IZEZR,
FH U ELTER
- HE%s - HITACHI Z-5010
HITACHI F % o e ety
NAfaFa—TA
- P E S

HIE W = 364. 3nm

AEHE A & 10pL

B PRIE 1 70-110°C 25§
B PRIE 2 110-310°C 25 ®
IR AL B 1000°C 15 #
JR AL IR E 2800°C 5

- BREAR T X AEYERR (1000ppm - Ji - Wk

M ) & 3% IR VA IR C A R
0.000 x g/mL. 0.025 1 g/mL
0.050 u g/mL. 0.100 1 g/mL
0.150 u g/mL. 0.200 1 g/mL
0.300 u g/mL. 0.400  g/mL

< TE A AR R AR

e
i

Wi
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%1

A EMRATMER (PR 2 344 A 1 4 BAEME/ MRS

WEL : BLTFF v
(2B, T/ VA XD LA EMEIZOWTL, IEDOEMETH U | S RIOFHHIZIZE DTV, )

HENHEOREE

Ml A R

PN

BOEME
7> b
W AFEM  LCso = T — XL
O - LDso = 10,000 mg/kg A E
<A
WA LCso = T — XL
@M LDso = 10,000 mg/kg A E
A
W AFEM  LCso = T — XL
f& e @M : LDso = 10,000 mg/kg A H
ININAH —
WA LCso = T — XL
#& e 7@k« LDso = 10,000 mg/kg R EH

frtRRE RO
EBRENY ~D R

7w N T 1.25 mglkg O b F & > OKE N G2 L0 FERERAROZE) - Fpres &
ORI A ~D )N & 512 5 mgkg O _bF ¥ o OKENEEIZ X DI
Wegn R DZEHE) « RETA~DE « RIERISBFRO B & DFEHNH D I,

—HTT7 v ORI EO =y 7 VHDHWIE7 v ABRA L @b %> (7
Z—PH VFAT BELOMEO = 7 VH D07 a ARNRA LT VF AR T
SRR D DR o722 ERHESNTEY . ZoRITY Vi~ 7 =
77— E AT in vitro DR THHER I TN 5 17,

AR LW T D IIIERAETH DM, L@t 25235 & LOAEL 1 1
mg/kg L E X 5,

b b~

OB SN BT ¥ IFEERICEE L EZ 5N TS, 1 AR K450 gD
TEMET X AR OB LIGE BRI 24 FFRLDINICERICHRt S - s o
R B H(ACGIH) 19, Ziuide MIBET 2 2aMmEORHE L2 b, AR ET
HENEEZBNDD, 1EIOHRTH D HIWTE R0,

A FTNENE
i

PG RS BEME  B Y (B
FRAL

b N DEEIZAT 72 Draize R (R rPERIEGEER) <. 300 ng (3 HMWAIZE
i) THERR IS DNFRD Bl & OFLHE R H 5 3,

U XORE (B, #45) 12 100 mg O LT ¥ & 24 FEFEA L CTIE<SE L,
48 R 28155 L7 Draize sl (JRFTHEANGER) CIIRIEITFRO bhienole |
—JF. UHhF (6IL) ZHIEL., KF (IEE) 0.5 g 0EE _fbT ¥ % 24 FFH
WEFELZL A, DI RRIEERDZ, FELEY FEHIEL. BE (HEE)
@b TF 2 28%— A b (REEHEKCER) 2840 LoD RIEILERO H A7 h
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7z 20,

ARICkE 9~ 2 FAE 2R HRAG PRI - 72 L
FRAL :

7RI 2%d HUME 3. T% IR T T L G b TF 2 Q%) D EIRIZ L 0 b
TORRIENTRD v WA, 7o TEHGEEIZ 100 mg O b F ¥
ZRIRL, 5 o&Ilcied LT, 72 ReBIEE L - DA RIERUGITRR® B e o 7o 20, B
S THETD 720D RIS D HERRIMEIZ 2V S HETE 5,

T EAEE FEERAENE © e L (A 720
HRHL: 290 N DR &R BREEIZ Ny FRBREIT S e RBAEOHNI /2> T2 & OFLED &
% (A, BERCOREIIAEERY, LrL#E T 18ITHY ., HlicZ
LWeEEZ LD,
PR aRiE BN« s 7e L
T KEE G | NOAEL =35 mg/m3
PECEFA - 584 | ARIL
AR s t N TOr—RARAZT ¢ RCWHHEICBN T, kT ¥ AX<KEICL Y bk
PR AMETER | BRHEESC U ABTE 278072 & ot ((ACGIH) 19, TARC) 17) 23dH 25— T, AlilcK
<) BO BbTF X o ERENRD ONDHITHE b L TRIE - ##EL (TARC) 1), Jifi X
B« MIRFEEA S RE 2RO R 12 LT 58 &2 H W (DFGOT) 1, £7-Fh 2
NI BRENSRHTH 5, o TERBM CTH LN EMEE KICHHT 5,
FEREMW) T NOAEL 2RO 7=F0H 5 2 Lo, TOBEAFAT 5,
[ b (F344/N, #) (2 0.1, 1, 10, 35 mg/m3 D _f{bF % % 6 Bl H. 5 H
W, 4R ANESE L, 1, 8, 26 BEHEBIZE L= AIRIEAERT O EDRT A —2—1
ERET v n Ty =V ORERIBEKE RO, NOAEL % 35 mg/m3 & L T\ 5, |
i FEELR%. UF = 100
FRAL : FEZE(10), ABROHIH(10)
NOAEL = 100
FHl L~/ = 0.26 mg/m3
FHAE B 8 REf~DHFIE : (8/6) THHIE,
B L1 = 35 mg/m3 X 1/(8/6) X 1/100= 0.26 mg/m3
AR - 6 | AR A LEAN T, R IEAE STV,
P
71 BB | EEEE 2L
(R | AR : in vitro KON in vivo & BITHE SN TWATFT —Z T _RTIZBWTERETH S
&)
X RN | EBRAMEORE TS DN AMEREEDNS |

FRAL
IARC : 2B ®

F o MO IE R GE O BN O FE R I H S v T
TRNAMENRD D &V D+ 725 Th 5 & f .
PERTFS  BRERL 9

it F &% v BN EBRE Y

12




EU Annex I : BN AMEWEIZ 3 I TR 10
NTP 11th:#gss 72 L 1w
ACGIH : A4 12

MECE®E : HY
FRYL : in vitro e DN in vivo & HIZHE I TWAHT —X T XRTIZBWTEETH D

B S D5 E

NOAEL = 50 mg/m3

TR - B FEER O WS TFEICOWTAPLERZ WV, TARC #E5 D CD 7 v F & v
T2 NEBROFE R 225 NOAEL % 50 mg/m3 & U CERA LEtH 45,

AHEEMEMRE UF =100 (FiZ 10, 23AOE KM 10)

FIE (6 RF[EL 7 H, 5 H BIXFEDT=D)

Pl L= 3.8 X 101 mg/ m3

#5050 x 6/8 x 1/100= 3.8 X 101 mg/ m3

B LoEs (B5)
2=y kYR CBT AR 9.9.0.7,

ACGIH

TWA : 10 mg/m3

AL . 7w MCTEET 2 VK% 0, 10, 50, 250 mg/m3 O E TR AL # S
ToBPEEERIZIBVN T, 250 me/m3 & 5-HE THi~DRIEI LR LB A DB Z
RO OWENH D, 723 10 mg/m3 OB H-FETIIM O & K NErE & (air-space) I8
BT | Bt b 2 " T IRMEBRD b ETMEOISE T TR E B X DB
Do

EEHRA TIX, b T & > OIX< 8 & MFRERE R & ORICIZBEMEN 1) - 7o
EHEINTWD, I BT % o ~DORZEIX < O OMKEL, EXRA, b
U < I3 o2 & 00 B 2 7 3R FE 7R REIL TR,

Loz &t TLVV-TWAMEE LT 10 mg/m3 # &1 35, “BILT X o DOFRBA
TEPEZ R AT B BRI S L ITRGRICEL TRV I &b, 2 b ORER
b LI T Z o Ad (B MTRT D2RBBAMEITERD bivZew) 12587 5,
Skin X°> SEN #it® 5 \\ME TLV-STEL £ 57T 2 B0 78T — X 138,

HAPERERE PR
TFPREE BB U A 4mg/m3 WAMER CA 1 mg/md
(2 FE#y U AN HH)
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HEUIME (P2 344 8 1 4 AAEMTIINEMETR)

WE4 : BibTF &

(2B, T/ A RO LT-AEEIZOWTIE, ABEOETHY . SEIOFMITITE D TV

720, )

1.

LS8 D[R E T D

A4FF kT2 (IV)

M s kT

k53 TiO:

S E: 79.9

CAS %5 : 13463-67-7

T2 A AR TR RIE 9 B A BT R E A EYE 191 5

WER b )

(1) ERR LRk »

SMBL - A~ T DGR R Al ;1,855 C

HJE 0 3.9~4.3 glem? WfRbE OK) - 7
WA 2,500~3,000 C

(2) WEtE b fas v
T OKRESERRYE ¢ AR
A IEFESERIE - Wi L
v WBIRIfERRME © e L
T AbFRIfEBRYE - e L

(3) Z oA
fefb % i, 757 % —1E (Anatase ; $i#fA), /L0 (Rutile ; &), 7 A
I (Brookite ; tRF % 1) O 3FOFEEEELRH D, ZDH 6, TEMICFHIHI TN
LOEINTNETFE—BT, TADA MILEROFHIT 2\,

AERE B AN R IR 2

AEPER : 24 )7 B 12007

AR 15 6T /2007

w35 1F H /2007

FRi s BB LA L, FIRBIA %, (Lhkih, HLAT T X, AT 5 AL DI
TNTTAF Y O, ) ) =a—DHERL ROE, L3y, WROME, ik, =

14



T,
NE AL

BUEIEH - AREE,

4. fEHERE

POV

(1) SEEREWIKR 2 w5t

7 J m\‘l‘ifﬂf‘l\i
HIErE
oy

oy M BT & R RO LT 5E
Sy M bTF & 2RO bG LEE

HERHRPRE, L —,

PUbF 1L, FETHE 747,

mg/kg, >12,000 mg/kg THh -7z 20,

<~ A b T RO E L
7YX Wb TF X R RS LT

[EE AR S

AuR, TRYREN RERD L, T AT 7L

DEFLEIL 20 glkg TH o7 19,
@ LDso 13>20,000 mg/kg

, >10,000

%6 ® LDso 13>10,000 mgkg T - 7= 20,
%6 ® LDs013>10,000 mg/kg T -7z 20,

NI AR b T B v AR LT85 D LDso 13>10,000 mg/kg T 7=

20)o
FKEREN T DL T o DR2MEFERBREREZ U TICE LD D,

~ A 7 v b AR ININA K —

. LC50 Fo A L RV L RO L FLACE L
#11. LD50 | 10,000 mg/kg A& 20 | 10,000 mg/kg A 20 FL I L RO L
# Rz, LD50 SOEUEE L SOHEEE L 10,000 mg/kg T 29 | 10,000 mg/kg {ATE 20
fElzE. LD50 RLAEIE L R L RLAIE L RV L
R
JJONESS

Z v MZZEBbT % v (7T F % —BRE L0V TF AR 2 NiE< §88 L723ER Tk

EL<BEAREBBOT v T Ta U U KEBEEEEZEOFE LR D IR o 12 11,
T T Z ER (72— BRIt oR) 13EEN~ s v T U EREESE D

ZENT T ASDIEIENE 535 T 5 vl

ZENTWBD

YEVIEN

LT F ERNC

rov~rsnmz 7—‘/0)&“‘@27th 77 A —BLLNMRT 95 Z & in vitro FEER
T TF o oflaEEiIa s (2 A R)

T AR MIHARTEWNE LTV 17,
Z D DOFEHE

THEND HIL T

KRENEE

7 v MZTRIETF X 2R

DT H# a5 U, SR E

%, IARC |

EAEE L i
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ik~ DB Z T, fiikRR
kRO W EY) (deposits) 234 Uiz,

50 mg




ZOLEFETITRO ol FFlC OV TN~ B Y 7 —UNRIE L
TR B L. & OITIRIERHE L D I gDy 8 - 7= 19,
7 v T 1.25 mglkg O (LT & o OKRENE G L0 FERERROZEHE), /T X
OV B il fn A SR~ 0D SRR D3GR BTz 9,
7 > hT 1.6 mgkg O (LT ¥ OKENE LT L0 FEREER~OZENRBD 5
ni- 9,
7 v N T 5 mglkg ® B {bF ¥ o OKENE G L0 EREROZER), H~D
B RIESOGDFED HivTz 9,
7y NORZ @ bT & v (TFHE—BE A FAE BIOMEO=y 7 LdH D
WEZ B AR A Lo VTR 2R NG LT DR RIS TEIEGER O B vz o
Tl EMHESNTEY | ZoRRITY Uiild~ 7 v 77— iz Fv iz in vitro
DFHTHRER S 7z 17,
UHXE AW TNz BRL L RAROBET TR, U X Oz ZiMbF ¥ k%
SRAENEG LoRER, 1 BEEUNICH#SEEDORD 25807, FIROER, IMfukE
DIEE L & BTN T @b T & BRIk 5 il OB & 2372 5B A3 8 -
e LTnd, LLRENEKRS 3 » AR E THEF LU X OiITIER 7R8I
[El4E L7z 19,

B Ogeh
A L7 #i TIRERIIE b ko T,

REEN B G-
“BMeTF o2 EAT LIS LA By b8E) 2ELE Yy MOERENEKRS
L. B OISZ Tz, ZORER, T C AT IR ET 2 Hm 2 H
ST, MR RO Z S| X Z Z N2 LD AWERICRTEET
o7z 15,

Halre N 1 5-
7w NOMPEICRLEL DT ;4 —EBR TR kT & o (hif£% 0.8-16 um) Z#&5- L
ERABHITEO bNT, £l LI~ 7 87 7y —YOEEICHT e iE ARk A
BB LTDOHETH-T=, ZOM, 7 v MU X2 W in vivoilkBR Clde T
6T 5 o DRHEATENE 2B O T2 o 72 17,

A R R OV B

FE (RIESOE) OB ERFER L L CUL IR RH STV D v X ORE (4%
5. #45) 12100 mg O (b F ¥ o & 24 BRI A L CIE B L, 48 B @
22 L7z Draize iABr (RFHERREGRER) TIIRIEITRBD SR Rn-T2 , —FH, 7V
X (6IC) ZHEL., KE (B4 1205 gDEE BT ¥ % 24 FERJIX<EE L
T2 A DTV RRIEERDT, FELEY FERIEL, RE (5 2
bF %2 28%~_—A & (ERAHEKTIER) 28 LIZBARIEITRO oz
20)

HRA~DOHE (RIESS) & LTUTFRREHEHINTWD @« U FI 2%H 5 W 8.7%
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b7 v F o E T ERIETF Z Q% D EIRIZ L D b TR RIENRD BT
(WIMARBE), £ VX0 FEkEREIZ 100 mg O b F X o2 mIR L. 5504
\ZEEG LT 72 ERELER U 7= S BIEUSITERD B o 72) 20,

v RAENE
A L2 # i T, s 3G TRy,

T ARG EME (R - AN, B REE R RN R AMEITERL)
Y YNESE
7 v M BT % > % 10~328 mppef (108 particles/ft3) DR T 2 BFf#, 71 H. 5
A/, 13 7 AFWAIZS #E LTz, ZOfEER, “WbTF ¥ UMROEEICE Y 5l &
fLZ ST B X HAVD IRUEZ Ik A Uz 19,
T Mz VT T A2 5 BO/NF LI T LT # 2 250 mg/m3 % 6 FEfE],
H. 5B, 28X BELIEL A, LT X R E RV IAALTERED~Y Y
07y =R, EEMY RN TERB LT L AT a— LR EEEN A
LTCWe, ZORMEEIIIML, F&8 L2 T ¥ R0 [ sk e % 8
217 17,
?yM*%Om@mm*%m%&y%Gﬁﬁ/a 50/, 4 EMIXELZL
. BPEDRFIENGRD bivle, F2FIZEMT 50 mg/m3 DX < TEETIE,
i mﬁwmkiaw EXRERRD BTz, EHIZ H*#TlOmwﬁ@i<$E
TIX, MEEERICRAME (b2 . S RIERSEZROT 9,
vﬁz 10mQMW>EMb%&/%6ﬁW/H 50/, 13 EMIZ<ELIZL
A, REITHBZE LS K OBREZL BB bl & @Eaijzzn%éo EEE G
fﬁbﬂtmmﬁifikrﬁm% b7z 3,
Z v b (ChR-CD, #, 1#£250C) (2120 mg/m3 F£721% 1,120 mg/m3 ® (kT
2o CA%Z 6 KB, 5 H#, 4 BRARANXCEL, 1 FMBIE LRER,
LOAEL % 1,120 mg & LT\ % 20,
Z v b (Fischer 344, PEBIAEH) 12 100 mg/m3 D @b F % ¥ C A% 4 B,
H, 4 HEEHWAIZ<EL, 14 B%E CEE LR, BREOBEFEHK T X
OSHRa7 R 2 b 2 388D 72 20,
7w ~ (F344/N. #f) 12 0.1, 1, 10, 35 mg/m3 DO _f{tF % % 6 B, H. 5 H
U 4RI EE L, 1, 8, 26 EMBIEE L2 B Ilaleifik i o EoNT XA —4
— 4 ERET, v /a7y —UORERMEZRD T, NOAEL % 35 mg/m3 & L
TW% , £727 v & (Fischer 344, 1) |2 5 mg/m3® b F % 6 il H,
5 H/H, 24 » AMMAIZ & L7203, FERAs RIERE /ST A — 2 —OZE(LITFED 6
NWihrolz, 21 v X @k O MRk b7 ¥ IR 2.24 mg/lung Th -
77 20)
Z v~ GREARB, M, 1 FE 50 PC) 12 21.1 mg/m3 D b ¥ 5 Fefl, H, 4
H/AMH, 1 EFRAEISBELEZLE A, B E L bICHERB LY Vo EH®
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BEOMMPRO bz, Z O b7 A RORFHT< 8T @ bT & > O E
B35 L Ok~ DIRE B AN L 7= 20,
7 > b (Wistar, ., xfRERE 23 DL X< B RE 22 P8) 12 b F ¥ % 42~328 mppcf
(106 particles/ft3) DR ET 4 B, H (2 FEfElF &), 5 H M., 13 » AR AIZL &
L. 7T ARICEBIELZE 2 A, BEGEOK 10%AICER L T 7= 2 EEL
TR ~DFEEITFRD LR o T2 20,
Z v b (Wistar, W, —#f 24 /L) |2 8.6 mg/m3 D _fibF % (7 & —EH,
KiFP¢ 4.8 um) Z THRHEL A, 5 078, 1EFRATE LA, HED
a7y — VI BT Z ki ERD, F R MEEMIEORRER XLV vk
WCTF XA EER LT~ a7 7 — U kDT 20,
Z v ~ (Fischer 344, i, —#£ 10[T) (Z 3.2, 8, 20 mg/m3 O _fgfbF % > (LF
JURL ORI 1.22 um) & 7RG B, 5 B, 1ERBANESELZE 25, i
JaloF & i ER~ 7 17 7 — Y OIX < B ERA e HINNE= S, Mild B
AR O REICIEIE AL, 36 X OVHERMR ORI X 2 MifaBE DO IR R 22 IEIE 23588 &
noEEHIT, VU ANHIZT ¥ R DOREZRD T 20,
7 v & (Alpk:AP, MM, —#&F 40 PC) (2 5,637, 6,476 mg/m3 D (LT X % 6
W B, 7H i, 28 AMMEIE<EL, 52 ME TR LI L 2 A, %%ﬁﬁi
B, AREIEM, 3B X OWHE S 3 REE L OEWITRD e oo, KEEIC
DR FOCHTRO B X< & 4 BRR ICHFEERBE~OMd~ 27 v 77—
B ZFRD, Mo EE 2822 LTz 20,
7w & (Fischer344, YERIAH], —H#E 6 L) |12 10 mg/m3 O (kLT % % 6 FFfH]
JSB.5B/ M, 28X » ABIWRAIES & L7223, IREES K OVl B & e &
DFEZFBOIRIN> T 20,
7w & (CD, i, —F£ 200 P5) (Z 10, 50, 250 mg/m3 D (LT % o (ERIEIK,
Bif-% 1.5-1.7um) Z 6 W¢fi], H, 5 H 71, 24 » AMRAILS #& L722s, BRIRAY
AT, REZEH), HCRICEFIIROONT ., EEENES 5 VIXIEEBE R ZE O
AR, BREICHEWVIIBIEIN o7, IFiRE L ORIRIC < EREKAN T
2 CADUWEZERDTND, VR EE2EL IO CORINIRD -7
20),
Z v b GREtB I OMWEREAR) (21, 10, 20, 90 mg/m3 O "L F ¥ > % 16 H[HE
ST NIE S BB X RN D, Ii~DF & AL 1,800 ug Th - 7= 20,
Z v & (Fischer344, PERIARA) 12 24 mg/m3 ® " F{bT ¥ > (GBI 73 L O
Wit fili~OBMEEZ 928 g (B 1) FBL V1,184 pg (ki 1) & 7R %6
iR, H, 10 HRERANIES T Lz L 2 A, MORIERISZF880, & OFEE LMk
T THM - 7= 20,
Z v b (Wistar, ) 2 10 mg/m3 ® _fg{bF %> % 19 K¢, H, 5 H, @,
r ABRANIESEL, 6 » ARICBIE L2 A, MEROHINE X Ol 5o
FE2 AT VT T AN GO T 20,
7w~ (PVG, MEBIARB) (2 10, 50 mg/m3 O “fR{bF # % 7T, H.5 H
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75 AWM AIESFEL, 64 BRRICBIZE LI A, kT O~ a7 57—
. AMmEGEME, B X OWEERICEBNITRD bR o7, RO C A mEk
DL DTN EMEEZRDIZREL H D 20,
Z v I (Fischer344, ) 12 50 mg/m3 D “AbF % > % T W, H. 5 AREA
IX<E L., 63 HZE THIZE LAY, Mk oAb EC/ia o i, ~27 >
7 —VBHEICEENIED DT, F I MBREE RN 7 SR BB S L7s o 7 20,
Z v~ (Fischer344, MEBIARBA) (2 10 mg/m3 O _f{bF % v % THEM, B, 1238
MW AIESTE L, 12 » A% E CBIZ Lmns, PAE, MfafnE, fif B bixsl
LZINT, M~ 7 v 7 7y — VBRI EBE AR o7 20,
Z v b (Wistar, #) 21, 10, 15, 30, 90 mg/m3 @ (LT % > (LVF AL K1
éLMm)%7ﬁ%/H\5H/ . 222 BRI NIE< FE L, 38 Atk CHIZE L
LA ili~DF & o EREERITIT BREERAISHENL, »2BELEZ LY
VONENCERT D Z LB LTz 20,
7 v b GR#E. YERIAB) (2 1,000 mg/m3 O “fR{bF % > % 6 B, A, 55/‘
4 MBI FE L, 1ERE TR LI & 2 A, BRE X OYRERIAT R 5
7228 U A3 D IR A 23R B LTz 20,
7w b GRE. YERIAREH) 12 40-60 mg/m3 O LT ¥ % 1-12 » AR AIEL
B L& ZA, MifikORBEZRD, EMEMECAM, K& XK, B X OMSIE
NElE ST 20,
~ 7 A (CBA/ca, PEBIAREA) 122, 20 mg/m3 @ _f{bF % (OvF AL % 20 B
W/H., 7H/8, 10 HEB LU 2, 4 BEBAIEFEL, 10 B E THIE L,
ZORETIER, MiDZ VT 7 U AREERRD DX BT RIS AY — )L
(Pasteurella haemolytica) & ¥¢5- UT-, = OF5F, 20 mg/m3 T 4 WX < & L2 #
THZ VT 7V ADIKRTRRO LN, ZOHTIEMNLTZ M EANRH L,
KN~ 077 —VICET D 2 & AR BIEZE LT 20,
E/LE v b (Dunkin-Hartley, M) (2 23 mg/m3 ® gt F % > OLFLR) % 20
e H. 7 H W, 14 BRI A< E L, 6 % E CRE L., ZORFITiX
R A~DEBER D DICIEL aﬁﬁ’*"T%ﬂ L ¥ 4 x 7 B (Legionella
pneumophilia) % ¥ 5- L=, ZOFEFR, M Z< bTnkin, BIOF & ki1
Gern 7y —UNRRINT, 7 VT T U ARICEITIRO N7, F
e LU R T ORGP R b IS S e h o 72 20,
Ty b GRHE. MEBIARBA, 1RE 30 ) (T 24-26 mg/m3 @ _fgfbF %> (LF)u
W) & 8, H. 5 H M, 3HMWMAIZSTE LD (X<HE KT 4,8, 16, 24,
0 JEMBITIRGEE) . SR CEAGRA DTN EAMEMICH 7203, il
DETDI/INT A—=Z —TEEBIFED LR DoTe 20,

Z DA DORR I %
KBNS
INBAK—IZ 3 mg D LT & 1R, 156 HEAE NS L-mE Tl
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DT DR ORIER L OF D% OB EMERMEL 258D 7= 17,
Ty MTANATA N (FH UL HHVNEIBETFZ o HUAEZT Yy MCRE
NIEEL7ZEZA, RIEBLIVa T —F UBHEDOIER 23R 7= 17,

BOogks

Z > b (Fischer 344, M/, 1 8 20 ) XL~ 2 (B6C3F1, MERE, 1 #F 20
JE) 1 6250, 12500, 25000, 50000, 100000 mg/kg @ —fgfbF % > (7 & —EH)
ZE Tk A 14 BB AR O EE LoRE Tk, BEEITRS bhd, (REZ(LD
MBS TP, FREEET RIS IR bl o Tz 20,

Z v h(Fischer 344, M, 1#f 50 PO L~ 2 (B6C3F1, MM, 1 #f 50 L)
12 25000 ppm % 721% 25000 ppm O (LT X > (7 X —B ) 2 ETe A AT 103
T L, 104 8 B ICER LIS EHSRE ~OFBIIGED v/ h o7 16,

- FEAE T

AL L7CEPHN T, 3G o Tuniany,

B EAnEErE (BRI

F A F 7 AW (Salmonella typhimurium) TA100 £k, TA1535 £k, B L OKIGHE
WP2uvrA # (& HICHEEELR K 2 HWico o 5 28Tl ARENEVE R
S9Iv I A (TFy b, vUR, YU T UNLRZ—DFEI G-I E /13T
NA—EERONTI 7 v Y — L a i) OFEIZH»D LT BT ¥ (99.9%
FEi 5 50 pg/plate~5,000 pg/plate DFIFH) OEEJFMEIIBE I N2 o7, FTo
TA98 #i L O TA1537 # (& bIc7 L—Av 7 M) ZAVWEGEA bRERICE
BIFMEZ RIS Rz e oA L AR &fE ST 5 17019,

TR TFZ AT DTV T B R — I~ O EEEFEIIERD T, F
72 ZDWESAT 77 ) U A VAL L DB IO § #8152 72~ 72 (TARC) 17,
20),

b VAR SR M A V72 DNA G AGRBR CF X ¥ I A BT BT I < |
F T AAHETERIENE & 3R B L7270 > 72 20,

FH A M 2 AETE RS RE K BB AL B (Bacillus subtilis) rec+/- & BAZRRR CATFRITEW T
RO ORI o1 GRMFEEEL) 17,

Z v FGRHERB, #E)IZ 1,000 mg/kg © R{LF F o A HEROERSE, TAh
UERHITEIC X D DNA HGRBR 21T o 7o Atk Th - 7z 20,

v a ¥ a v (Drosophila melanogaster) % Fi 1= (R HIZ8 2ABR i, 0, 100,
300 mM O “RAbTF ¥ % 48 BeliE A GEIIAD) SHSEZn, BiETho7

20)
o

R WS fitt AR - EhATE S

In vitro | 18IR52RZ 5 FAIF 7 AHETAL008K, TA1535FK17. 19), 20 —
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(S9DA HE T [FlHEF)

KRG H WP2uvrARK1, 19), 20)

AT 7 AFETAISH F5 L U TA153 7417, 19, 20

T R T AR U T VNI AL — R, 20
DNAG iR b N iR VR R AE 2 A e 20

DNAfE1E R ¥ 5L (Bacillus subtilis) rec+/- 17, 20)
DNAE {55k ININ A — 200

REHDNAA AR 7 > MTHbRE20

PUSERAN S NI AL —FREL(CHO)AM @20

~ A T p—<iER

~ 7 A L 20

In vivo

DNAH 5Bk 7 v 2o
st 25 SR v a v ¥ a v x(Drosophila melanogaster) 20

— R B 7 EBEBERF AR

X EBAE
S YNESS"

M4 100 PE> CD 7w ~ (5 ##f#) 1 10, 50, 250 mg/m3 D _f#{bF % o (LF L
A HEEE 99%, 84% WK AMERIT-) %, 6 B, H, 5 H T 2 MW AIXL &
Sz, KIS BREOHERZ ~ N2 3 »AB (BIE), 6 »HB (5L, 12 » A
B (10 18) (B LIRS E ATz, ZO/RE, AR RED XORARAE F3EE
IEWEIRD b o Tz, BPENZ BT B SRR bR bR d
olz, MRS (ARE) 132 & U CEmREIRS BRECHEREE ICRD LI, 2D
FEIXHEOSIREE (2/79) (RIREERE (1/71). WHRERE (1/75). WEEERE (12/77)
TH Y METITHIREE (0/77)  RIREERE (0/75) . FIREERE (0/74) . WREERE (13/74)
Th ot FI-SENMEAE R LR S A DI AMRE I IHETXIIREE (0/79) . KB AR
(0/71), WHREERE (0/75). MREEHE (1/77) ToH Y, METIEBEE (0/77), (K
FERE (1/75) . HIREERE (0/74) . SREERE (13/74) Th oo, 7R b 2 KR
FEORET 1 BRSO, Ao ST RE Sl EREkICH 0 | 5B ORRNIER
Do oT, RBEELIIR T LENA LR EEOME A L #3250
IEREECTH 72 LTS 1D 1ED, BELENADORFEN2=—27TH 7 v k
ICEBRANCHEAELTERE CTHY . ZO/REZ v MIAMET 211X Y PRI BEM 3 5%
L5EDEZERLTND, Ty OIS BENT- BT X DENS, 20
- BRI ANTIER 77 VT T v AME R R (A — " —r— FEG) LR
EEZDLND, DEV, 50 mgm3 DX T T, LT ¥ 2o~y rn 77—
URMFCHIE, = L CEREO (b T X R T A RBICERB L T2 b,
BREEESFELRTHLOLEZ LN, 10 mg/m3 DIEL §E Tl “MIHRE IO
Ki+” (PNOS: Particulate (Insoluble) Not Otherwise Specified) ? FEHE——3 &5
(air space) & ITIEHF ICMRT-NTEY | BEMROAERERITEO ONT, T L
RIS BUSE UGB 3 BIE T 52 —% 7T b D Th o7z 19 20,
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7 v MIBARLFEEY A XD _fgibF ¥ /*b U A% 250 mg/m3 DY F T ATEL
#& L7275, 104 8 H £ TRBEBAFRIFEE TR O bR o7-, 104 H#%IZ, 250
mg/m3 D Mm%&/%bhi<%ﬁ%%JLtt Ay RV EEB AR IO
KR RRIE S 2 04 10%35 KL DN 15% D E) THED H i, @ﬁfiﬁﬁfﬁoto
IRV IERRETOIZL<E., &5 WITEWHIFTO Z b IEREOAAITED itz
Do 77 18 ,20,
Z v M2 10 mg/m3 D LT X & 18 W], H T 2 ERIES B\ELIZ & 2 A, i,
My gh, 6 K ORI RHICIESR B K 2R ® 72 (RTECS Y TIX RN AN
(carcinogenic)) 3,
HEHES 50 PLoD Sprague-Dawley 7 » & (8 Jf#) (2 15.95 mg/m3 D _f{b.F % >
(WIEEAH) %, 6 HEM A, 5 B /T 12 R AIX < X H7-, 140 HE% (k
BIZ< B D 128 ) ICEFELTWAHIETOT v M EEZR LR 2 NZ 7, M
HEZENZEN O AEF BEITHEOX BB LI ERTENER 116 BB LWV
118, HEOIEB LIS BEHTENEN 114 BB X120 B Th-70, £
FERFRTO T v FOAFEIT, METHIREE 39 L, X< EHERE44ETH Y, HETIE
ﬁ%ﬁ4m2\ﬁ<%ﬁ4MEﬁ%oto%E%@K&@ﬁkﬂ%ﬁ@%@ﬁ%im
ﬁ<\ik&ﬁmi5@%%&%E®ﬁ%@%mmmwﬁﬁm%wfﬁ$én@ﬂ
o7, IARC V—F > 7 7NV —71%, ZOBRHIE< BHIRIAE W Z &, 72k
AL XL TORSTETHDH k%#aﬁéﬁbfb\é 17,
7 v & (Fischer344, HfRE, 1 # 100 PT) (25 mg O _f#{bF % > OLF AR L
T 1.1um) & 6 KE[ A, 5 A/, 2 MW AIE < 8 L7223, AFHIR<eLA,
FiA R IRg oD fili B B d6 L OV 23 AU B8 AR RIS IR & i E e < i DfRE L 3 K OVl
~Dw I a7 7 —VEBELRD LN T 20,

Z D ORI

EO& 5
Fischer344 7 v k (MERES 50 [T, 9 D) % 2.5%35 KUY 5% (K9 1,875 35 L U* 3,750
mg/kg REIZAHY) D @R{LT % v (7 F&—8R ME 98%LL E) & &tk T
103 JEMEIE L, b 1% (109 Bk (27 v M EEER LRFZINZ 72,
JERERF R TDOT v MOAETFHUICE GRE L KIREE L ORI CHEREE BICHEZEITRD S
727 T BECITRTIREE 36 PTIZ sk U CHRIR BE B 5-7F(2.5%) 31 T, i £ 158 57 (5%)
37 VL., Mo IR 34 LTt U CIRIREE R G-E, miRERGHZNZN 36 L TH
STz, REEENCEGHEESTBHEOM THEZITE, &5 L 25 AH
FE DA B 7R BN MERE T 7 IS W TR S e o 72 10,20,
B6C3F1 w7 A (M4 50 VT, 5 ) % 2.5%3 L 10V5% (F) 3,750 35 LT 7,500
mg/kg REIZAM) D BT % v (7 & —BR, WE 98%LL L) & &tk T
103 JEMEF L, E%&%lLW%(m9L#)’VWX%%ﬁL@%%MZtO
AR RO~ A (M) OEFEICKIREE L OFBEZITFRO bT, xHREE 40
PCIZ %t U CTIRR EE# 5-1£(2.5%) 32 L, m%ﬁ&@ﬁ@%MO@?%oko*ﬁ\M
~ U AT G BV TR GBI ER 22 A B e A EUR T 23389 H3u(p = 0.001,
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Tarone fFAT), S HREE 33 PLIZ % L TR EE & 5-1(2.5%) 45 VT &k ¢ 5-8E(5%) 39
ILCdhoTz, RELENCHRGR L GBEOM TAERTEL , £-%RE51CX 55
T DR BRI IHERE T 5 1B W TR SR Do 72 10, 20
7w  (Fischer344, MftiE, 1 &£ 60 ) 2 1, 2, 5% D _B{LTF ¥ & & Lokl T
130 #EFEE L7z, AWz “BbTF % 3 @b TF ¥ B ERTHY . @b T
Z 2 28%% L OVERE 72% 5k 10-35 pm DA TH 5, 1, 2, 5%HFEHTR &
Z 750, 1,500, 3,700 mg/kg (K&, HIZHYS T 5, TOME, AFHHCEEEN,
MR HIF K ORI A -J3U e FREE & 03 mw%n@@otobﬂbam
b L W SNDFTADBHET v MZRD B, Eob T RFEIRHE OB 1 Z
v FCEIZR SN, ZORETORDAMITRD bhoT- 20,
VT AT U NB AN — (M 24 DB, 6~7 i) (2, 0 £/21X 3 mg D
Mﬁ?ﬁy(%EK%\W%ﬁM¥é%pm)%Q%ﬂiﬁﬁmmﬂ%@blﬁ/
WT 15 EMEKENEG L-, REGOAEFEREZBISE L 25, BN EG%
120 % £ TIlo, GRS 80 W £ TITH L Lz, KEEB L ORI EE 258
T DBRERZ OV CHBERIFT R 2 17228, HGEE CRGEIZE T 2 BRI RIERE
HHNRIo T, B IEEE (208) TREICILEEE AR D2 17,
T v N 5%D kT X o EEREET 2 FEETHE LI EZ A, BRAILR
O BRI T2 1),
REIEN £ -
Wistar 7 v ~ (#ff) % 3 Z/L—7120F, 0.9%H kT ~ U w7 A28 L 7-knik
(granular) "L F % > (WMEARH) 2 ml ZEENES L, Zv—7"1 (9 i,
113 PT) TIFHAE 90 mg O _{bF ¥ o % 1 @B <5 m&ES5 Lz, Z1r—72 (5
ﬁ\47@) ZIE 5 mg AHEREE L, Zv—73 (4@l 3208 1% 2,4, 4 mg
Tk Xy GREERE10mg) #1HEMT3IEEG L, b 3 v—T
OHBEOXEEL LT, 5 i Wistar 7 v b (32 L) ([ZAEBEEKE KBRS L
o “EEVEFHIRIERBREE 120 WISk LENENO 7 L—7ClE 120 #H, 102 .,
130 BTH oz, £/ N0—7 28X V—7 3 TIZEHENICIEEGIIBE SR
Mol T—7"106LDT v MEENIZHIE, FRIE BIOEELZROT
(ZOBITHR SN TN h o T0), 72isxBEE 2 ITIZREREN RS AR S vz 17,
20),
Marsh-Buffalo #~ ™7 2 (6 » H i ; xFHE#EE 30 VT, #5-H£ 32 L) (20,25 mg D
ibF & (MEE=98%, FAEETOWNEE) 0.25 ml & 1 FIIEENEE L, &5 18
r HBICAEZFES> TR TO~ 7 A2 (RFHREE 10 P, 58 13 D) 25 L7,
ZOFER, RTRRE, B HREE BICERGEAL S D\ T LA O EAL CREE R I XS
DHNRD T, [V—F 0 T TN —T I3 FEBRIC AT D7 SR LT
5] 17)
7 v b (Wistar, M, 18 47-52 %) (25 mg D_f{vF% > (T F&2—ER) %
HRIEVENTE G Ui, $5% 047 A s X ORISR RITxHREE L OEWITFED
Lo lz, 7 b (Wistar, HE, 1 8E 32 P8) (2 3 #H[H T 2+2+4 mg (1 7] 18
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W10 mg) O WbLFE L (TFEF—VR) EEPENES Lm0 &E5% 047
ks K OIS I A RIS BREE & OV TR SR - 72 20,
~ U A (Marsh-Buffalo, #ff, 1 #f 30-32 L) (Z 25 mg & D _FE{b.F % % HilA|
REENTES- L 18 A BICHBIEE L 7= 03 BB AL RIS KT RE & OFE WO Hiv7e
S 77 20,

TS
Sprague-Dawley 7 ~ b (4 20 PC, 13 ) (2. 1 ml OABRRE /K E 7213 30
mg/ml O LT ¥ > (=299%. =95%. =85%MED 3 FE) 1 ml ZHAER T
BHE Uiz, BSROEFREBE LA, BB LOE _BILF ¥ 5
BRI Z T4 136 1%, 126 W%, 146 WL, BELON133 L E CITET Lz, &
DT N—=TIZBNT b EGHAINEG OB RITRD bz o7 IARC V—F
T T N—TIEIARFT 7w L LT 5 17,20,

RENEYS
Syrian golden /A A % — (MEE#- 24 VT, 6-7 Hln) 123 mg O _W{bF %> (il
FEARB, 97%A3<5 pm ORF£E) BIL O Y [alE' L EAHE 0.2 ml 23 1 7] 15
HERENEG Lz, 2 ba— A fRlaid_y Y alv Loz e Uiz, & 51%
DEFREBE L L A, A//HEV/ﬁﬁﬁﬁﬁkiU_MM?&/—A/
Valv L AREEGEIIEN T 100 %, 70 BB E TISRHLE Lz, @bk T ¥
/—A//MtV/&ﬁ&ﬁﬁ@4ME@WﬁC%ﬂiﬂ&%\ﬁ?iﬁﬁh5#
AT . & (FLEERE 3 » AT, R LA 14 #01 B A 1 D, BLOW (IR
FE 1 7P B2A 1 7P REERAA 15 701, IBEEAA 1 781D ICEEOR
RAERBDI=, 72V [al v L B SRR IHSE O ALIANE 2 4 P& 58 707,
20),
INIAAH— (Syrian, ) 121 mg O kT &> Ckoik) % 1838, 8 EMA
BENEE L, 130 % E TR L2, FRESCHA TR 57, 135 L 2
DT MREEH C O B A4S S 47z 20
~ 7 AT 100 mglkg O (LT ¥ > OZE N G2 L0 ST A HIN L7 9,

PN G-
7 > MZ 360 mglkg O Rt TFF & 2ERGRANE G LT 2A, VXY &
PIEE RS F T BGEAL SN R AE Lz (RTECS JEHEH]E : &S (neoplastic)) ,
F£72 260 mglkg OG-8 T 84 BRIFANEE L7 2 A, FRRIZATYF Y 3
[EZFRD, T GEAIEEN A Lz (RTECS R CIIBIEmE cH 50
B (equivocal tumorigenic agent)) 9,

(2) & bR (EFRA K OEEH)
7 Akt
ROBR SN BEF ¥ 0% gm IEELEZEZ LTS, 1R RKA50 9
TEMET X o AROER LS A D BRI | 24 FERILIPNICE I HEE STz 19,
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20)
]

A JETE K OV A
t b DEJEIZIT > 72 Draize i (RPMERRGRER) 1250, 300 pg (3 H WM
\ZBAR) TR S F8D Btz 3,

v AR
290 AR JEHREEBEI Ny FBRZAT - T2 NEIEO BT Do 72 (GEARH) 20,

T IR Tt (A - AR, ERENE. BB AT
TR TF 2 I BTSN 3 NDTHBHEIZONWT T — AR Z T 4 ATV, il
DR L UMD THOT i b2 BIMEE L~ L TR 5 & & bIZ, ifio 1k
FHEUEPARBICEWI LR LT, EELIXZ0r—2A0%4E, kT &
IRV 6F LTINS T A 9 EHERIL T D, LanL, 3 A 2 AASMEEE
Thy, BEEEICHMA 2R EHER AT LT el & Eftio 1 A2 o
b F % v TR A S A BUERID DRZDIRE 2 Z e Tz, 2o — R
DONWTO b T & OIS BIEIIAHTH D 19,
TEBETFH O CAMERHE SN TEY . ZOFNIMA A TILE L BER O
B R STz, S RE T b T ¥ v oaEEIC 13 £ - TR | Hio
R R TR B Lo AR F & DILE NS L TR e CEIZ S h,
S DIZHLEEIR IS A MFRD BTz 19,
ANAFA b (F2omek) Mt TS T < 5@E OLF AR @b F 2 o bid
< HB) DI X #e T.136 AT (FD 5 H 24 A 10 4ELL EDIZL BRBRNH - 7).
3 NOFEEICRE 2RO, TR D OREE (170 AF 4 NITHA)
ERICEISETH-7 HARC UV—F v 7 —7 1%, Hviz X B s o BEfi 4
B L7ZICBE 20O TIXEfRH L TV B] 17,
T TF X R EICEDATIEESG TE B 1 4 (9 FEIE<E) 1. CAMD
HWAEZBOT, b FRITHERRE T2 & 2 AMKUE 3 E L OmIEE &2 R
DO DOTDIRBHALNRRD Do, ZEMLT ¥ o T TEO TV 2@ #E ofiss (1
Bl) BLOBMTN (2 #) X GMifkzTi-L 2 A, MEMEIC BT
B DOWFHEETRD, MIBOMIEE & PR E A A T T, “BETF Z vick
DIHEILIERRIE,. —BETF % U CAFICHEFET V) afbAmic ks b ot
MR LHMEND D, Lo, LT ¥ v EEEHLE T35 T < J7EE Ol K&
DONVF NI ZIRALT 2 U PHERE L TV DI b b, RIE LR LB B
BRNEDORE LD D, Flo LT T T 15 L RIE< BB L iR
HEEDSRED D o T2 17,
ANVRAFA NS BT Z &2 RET D T8 @< 207 ADH@EFIZOWT
MR EZ T o7& 2 A, KB X OMAZEME N E E2 ks L TRD T, 85 E
FDHH 26 Nl X R CARBAIZ:, &2 WITRENZGEIREE 2RO, £
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DHOHLO 8 NIV BELIET ARA ADIELBEERH D Z B3> TN D
IARC U —F% T 7 N—T1L, A NVAFTA NEAPD kT & o 2 8ET 55,
JiA & — E R I CALE(digest) 3 D 72 DI GBI E 1TiEE S A R & TELTF X D
MAICIEKBET L2 LICRDZ b, LT 2 o OREFN L2 &I12i37%2
LRV, LEERL TV D 17,
& BEYE T TEH< 209 AOHEFICHOWTOWRFE T, B LRICHEDS 78
A@%@%:%%A(l S ORKIEE) ORTRRO LN, ZOETTRET
BbTF 2 U ERRA X VIENT ¥ o, BEOBILT Z R+ ~DIE ENH
HZEND, EEDIT, MEEOK FIXINELTF L bDTHA D LR L
TW5, WHEET 2 A3k EWM U BUS L CRE I L, - EIR-cistife T~ v
BLOTEgLT ¥ o 2EAT D, FET T — 27 8 X ORPEARE & ££ 5 f g B3
209 4 36 A ICHRD HAL, ZOHFIITETL TR THEH 71840 HBED > H 847
BERTWe, MERBZBOLTIHEDO S L, BELLURTOT AR MIL &
NERK & B 8B 035 7208, 7T ARZA MIL BEO 2 WI5@E O FCREM 10
FLL EOTHBF T D MR B OMEBREIL, 5 FREOFEF LT 3.8 55
Motz, FZEHEOLIIT X U EETETOT ARA h~Di%1E< #FE(past exposure) )’
YAZIZEb> TWAH ARt S5 LR L Tng 10
2 7 FT D R T & L BGE T 6 336 4 D97 O X #E 2l ~7=& 2 A, 19
AR (BEB LT 7 — a>ﬂmbgnto@kﬂbi%1@<ﬁ%k¢
LIEL B EE TIL 624 341 BT, b TF Z T BT X AN X
ﬁ@ﬁ%@ﬁyzwiL4?%okom_ﬁﬁm AT, FEl L TIECES
NWOWEZNEAfLTF &, FEUBH VT LBIOT AR N Tho7o 17,
PIEEREME TR B OB 1 IS SN TnD, ZHUET VI =0 A8 TH T iR
F 5 AL B SNTATRENED & 2 F7 B TR B v, M KR LR TE
TWe, U U BRI HARER Tl M b T & Tt LIRSS 8 V) G~ Tl
BRIIIRIEDRBD NIRRT b, T4 //\@Lﬁﬁl PEDSRIE S duTz 17,
EMIR (b2 8 U A B S - B R A FEUESC, X M5B,
B im@%%@ﬁ  FE «@%nﬁ#otw
T kT F 8 U AT B ST B ISR LTS v o T2 & &N
%5&9”@u4”%74%%5#%m%@&u _MM%&V%ﬁﬁﬁéi%
T@<%ﬁk®%@%%ﬂ%¢ﬁbht%ﬁ?i K5 & T 257 EE D 90%7° 20
LR TR T 2 8 U ANCIE S 5 STz, i B HIE O 5 AR D 47%
D IEE 1K E B % (airway obstruc‘mon)?bl 26O B AVTZ, Fili X R DS 5 IZEEAT AT 73
T DTN O SN — AR D o208, FiSEEZR L & IXEE#E L T\ e o 7o,
W I EXGERIEDIRIR & 72 0155 Z &b, fEH 0N AH LI-KRE~DFEX
LT % U CA~DIE BIZL DEE LD L0 biigELEO 7o 2AHER L
7o BT RIRAIREETH 2 PR S L 4R L T D 18),
A Z o H T 136 NOFEFH (A VAT A M AFABIRT L3 12E < §E)
ZRGUTIRA AT > ok R, i X BRI KT & OFEWITERO o 72 18,
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R ITEIRED %m?ﬁ/%l5ﬁﬁﬁﬂbt4%ﬁ®%@%®ﬁ.LOWTﬁ“
R OFER, RIERIS BBHEL LIRO R ho Tz L 0L, “BbF ¥ WA X
ﬁﬁﬁ’%iﬁﬁﬁﬁwm%ébﬁﬂ@k:ik%%¥ﬁM\V®w®:%M?§>%w
FAL = VX =45 X B e (EDAXC LV fi@hr) 12IE< a7 55 o
T OFIR T, I RIELCHRAE L & OFT RITERD B Lo 72 19,

T4 T RO N—FIZ LB TIE. T2 iE EEN T HEE D
Il OF Y T AR VA, BAMEE T TR D 2 I K v ek

W DML S CTW5D, £, K EERFIE LT, “BEFZ i i<
BN EEOMICAZEEEREZRDT-EOFRENRDH D, L L Z OfEEN iR
EF 2 DIESBORCED DO, EHEAFEMEZEL TND 19,

ZR T Z CRNE TR T DI ORE R S . M bT 2 %%W“
<BEINTHBE ORI, BRMICS X REGAZENC LIRERRAT RICZbITR
DHNRMoTe, ZD DB E B AT 16 mgm3 R 5 BT & BT
AR 0.3-0.5 pm) I HIFIIE < @B S CTunie 19,

AGl - FEAETEIE.
AL L7CEPHN T, 3G o Ty,

A
T LI, BB DT,

I A

PE

VT VEL (GRA) ~OIE L BRI B 2 7 BE D ARSI O sz L 0 e T
LizZ &%, FIRICE > THIZZEDOLFAREREL T ORERD D,
L2LZ D7 —A2ADHE iBREIO g bF % U BRER L TW i b b b7,
Jili SRR P I R L OV OO BUSITERD b oo, £ kT ¥
YOI BEIIAHTH D 19,

1935 4025 1984 4FORIZ, @b F 2 b7 b 1M RiF< @ sz &
Z5N5 1,676 NDOHEE % 2 » oE TN HLED, Zoak— R
PRI 2R ER . il X B8 0 B B L O OBME(L O F AL 165, liasAdet
L OREE M LTz, JETHI 211 AD 5 B 14 FHIFFRERR A AL, £72 11 4
X RIEOMEREREBICEET S5 LB 2 biviz, ZAUTKEER - FETRT —F _X—
A(U.S. mortality database) (2 ZE D\ 7= HIFFE & bbi L7 5fl (Zh 24 18.3 B &
M 13.8) TH VY, XRELE T 1957 -0 Hiids L TV D RRBRE RIS T
EFECHIL, LA AT 16.6, BYEMLIEBTIL 8.3 Th oz, 72 BN
FPBICH T 2T OBINE, TH2ERORERME L ik L THE TR o7z
(p>0.05), ZNHDOFERND, BHOIZ BLT ¥ o DIEL T LIPRIRN A ED
FEAIIIA B2 BT SR T b 19,20

T kT 2 X< BBE 1 NTEMEENEO b, MV F AT X o DL
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(WA DO ZATBE SN T2) BhoT2E D —A L R— FREH ST
% (GEMIAHET) 20,
%E%@#*XV%“%ﬁEﬁéﬂf“é(ﬁ%K%%%®%%ﬁ?%%&kk:
CERRANAVIZLTYVIANRRETHY . SHICT AR MilfER L OLVTF L
@&ﬂﬁb)wu&b€>%Lﬁ_2@
22 DB RE R ORIEIC OV TORHEN S DH, _BbF X 256 T 5B 0 I
EHAL-E A, BREMICEHAEEOGRIENHNT-, Z OBIAKOFRKIZ~LV
NA (BEMES L LT ¥ VBRI CE) 20 L @b T % v ORI
HINCTH D Z & BNy HTiA(electron probe microanalysis) % FV CREMT S 7=

20)
o

ENADEERNY A7 FE
(LT O TDOZ= N R IZBT BH&E L7200, 95 6.7
(6/26/°09 ZERHZ LV kR LT2)

D AN EE
IARC : 2B ®
Ty FONEB BIEDOE MO RICE ST, BIbF ¥ v DN EREY T
HININMEDR B D LD+ 2RI T H D & .

PERE o BRERL Y

EU Annex I : BN ANMEWEIZHE I LT 20 10
NTP 11t L 1w

ACGIH : A4 12

(3) FFRIREDORIE
ACGIH TLV 12
TWA : 10 mg/m3 (" f#&{bF % >, 1992)
AR 15 (FE)) -

F v MCZELTF Z KR % 0, 10, 50, 250 mg/m3 DS T AL < #& S 7218V ER
2BV T, %Omwﬂ&ﬁﬁf%“@*rki0%$i&ﬂh®ﬁ%% Wz, 72 10
mg/m3 D 5B TIIi D& SErE i (air-space) IR TEE < | B L2 T IRELRD B
f\it%mﬁmmﬂiikmk%z%Mé

EFRGRA T, b T Z DI 58 & MR EE R & ORNZIXBEMES o 7o &
BEINTWD, SHICTRET & o ~OBEIE ERMOMMEAL, 1A, b L ITfthof

SR L OB A TR IR A AL B,

ML®_&ﬂ%\ﬂNTWAﬁkLTlOmyﬂ%@iTé TR LT F DI AR
PEZ R T-EFEBIIEE D L ITHEMRICEL TR NZ &M, IRHOfRE S LIz
b % & Ad (B MCKT 2B AMEIEERS Hhven) 125387 %, Skin X° SEN £t
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& D WL TLV-STEL 2125 3 5 f50 72 7 — Z 1T,
A APE M2 9
TPRIRE BT A 4mg/m3 WAMEN UA 1 mg/ms
(2 fify U AAZHHR)
UK WEL ¢
TWA : 10 mg/m3 (Total inhalable), 4 mg/m3 (Respirable)
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