HFE 2

MY 27 i E (R)

No. (FTEA)

N )—TF)N—2, 3—xRFTFutb’)lo—F)L

(n-Butyl-2,3-epoxypropylether)

B &

o IR I T T T T T 1
BEs 1 7@ %t[ﬁ%’gé\%ﬂyﬁﬁﬁ ................ 10
PRS2 AEMIEME « o o o o o o o 0 o o s 0 0 0 0 e 16
BIER3 IS BIERIMEERTTR » ¢ v v 0 0 0 e e e e e 30
BIERA JUESHTLE « ¢ o ¢ o 0 o o v o o o s o 0 o o o 31

20164E0 A

RA S B

{LZEE DV R 7 TR E =



0 I O O A~ W N o+~

10
11
12
13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

1 Wbt E GBI 2 2 )
(1) {bFE O HARNE
% BRI —TFN—2, 3—TRFUIeE LT
bl & n=-7FNT ) P m—7 0 (n-Butyl glycidyl ether, BGE)
1-Butoxy-2,3-epoxypropane, 2,3-Epoxypropyl butyl ether,
(Butoxymethyl)oxirane
& 5 A : C7H1402
o A
AN
o ~CH

e T —~ -~
CH2 CH= T CHZ

4y F & :130.2
CASE 5 : 2426-08-6

CHo

(2) PEEA L EROPRIR

SN BRI RR 0D 5, BAOKKEE @ & :-31 C

bE - 0.91 (k=1) glks (C.C) 54 C

o164 °C TR T =27 L

WL S - 169C PRRIRR (ZE5H) T —H7e L

FREQEH - T —H 72 L e (k) 12 g100 ml (20°C)

FRZJE : 0.43 kPa (25C) 105 ) -mK Sy BdkRE log Pow : 0.63
PR - 1ppm= 5.33 mg/m3 (25°C)

IR (485%=1) :3.78 Img/m3= 0.188 ppm (25C)

(3) ApE-fmAgE, FHE, H&

fE - BAE © 1,000t AT (201 14E5%)

M & =R URIE. TV REEORISHERRA], SRR & OREA],
K« SR EOUWEAR, e, ROGHEEEt O Yttt B A, 7
>y ) T HIEE

BIESEF B, WHTER., T ATy 7 5 by, BRORES T3, 13
MEL 44 Y—, A1 k)L

2 AEMEHOORE G 1 K OBIR2 2 H)
(1) FEDAM
Okt MZxd BN AMEDAREM R B 5
FRHL : Fischer”7 v MIBGEZKZ6IFH/H - 5H/0E T2 (1048[H., AHE50L
) WAL X LR T, 90ppm i CHEMEZ R V- _E RO Of B 7o 5 A
D, S DITHEC R ERCALEANE, SRt BRI, EIHEICIRRAE BEOEE, &



29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

et bR s M VA IED R AN A BTz, 30ppmiE ClaMErE & b SurE o RfE D
FEAEMIMMN BB T,

Crj:BDF1~ 7 A Cl, BGEAX A 6WFH/H - 5 H/H T2 (1045, &#E50
JB) AT #E LR, MEX5 ppmPl B, MEiX15 ppmPA b CEMC I
EIEOFRAEDNA BTN U, HEMEC SR B OFR AN D b,

T v MBI 2 RPEOR V- EREORERME | ~ 7 A28 % SPEmE R X
R LR EDOFRAIL, BGEO B AFEMZRT 7L TH 5 & fam S 417,
(%7 HAm X 57)

IARC : 17 L)

PERTSAE IR L)

EU CLP : carc.2

NTP 12th : F# L

ACGIH : fF#7e L

OBMED A : 72 L
R : BlomEn o s EHMrsns Z Lt BIEIZZV & L7,

(2) FEBANELS O FENE

O&MEzE

e ANt LCso = 1,030mg/m3
B O#EME - LDso = 1,660 mg/kgihHE

<A

e ANzt LCso = 260 mg/m3

#& O EM © LDso = 1,530 mg/kg{AHE
AN

&Rz - LDso = 4,930 mg/kg{RE

OR &R/ JERME : H Y

RHL : FEEREMIC IV TREIZI T DHNEMEDS, & MZBWTRIEIZEE, K
2, KM, FLEEZR & OB ERIMEOGC A S ST s,

ORRIZx3 2 B R BEMEMITIM: - &Y

AL . EEREMIZ IV THIREE | SREEORIMMEDY, B MW TIRSOMER &R~
FEMHER RS STV D,

OB JEREAENE : H Y

AL - EEREMIZ W TRERAEMERBR TGS, B MZBWW T H RIS
BEPEROR S STV 5,



69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108

OFFREREAENE - s 72 L A L7Zf AN THRIZE S T

OERG#ME (EhEeEtt Eiamtt /B2 AR <)
NOAEL = 25 ppm (133 mg/m3)

FRAL - HERED Fischer 7 v MMZBGE#AA12.5. 25, 50, 100, 200 ppm (##£10PC
) Z6HEHE/H - SH/AETEISHEMW AR TS EmE 2 A, 100 ppmbll ED
BECIREHEINH] 23 A2 S 2, FIMBIZTIrE200 ppmff THRIFRO LGN, 72
100 ppmlh EOFEDME L 200 ppmBEDME THIFREREOIL T, L '100 pp
mPL EOREOMECRIB EEOHEMAZRD bz, JWEERFARE Tk, 20
0 ppmPfCHME, ARER, Moft, KR, B bR’ Ao, aiEoZl (-
FefGE, RIE, B8 - BEHEMEZ L7 E) 1350 ppmBEE THA LD, 25 p
pmIL FORETIEA LN o T2,

S - @R E6/8, F 1) B A IES/5

AEFMELREL UF = 10

YL : FEF (10)

i L~UL = 2 ppm (10.6 mg/m?3)

FH5HX : 25 (NOAEL) ppm X 6/8X 5/5X 1/10(ffi#)=1.875 ppm

NOAEL = 12.5 ppm (67 mg/m?)

FRAL - #EMED Cr):BDF1~ 7 AIZBGEZ&X(12.5, 25, 50, 100, 200 ppm (%&#£10
VC) Z6K§f/H - 5 H/AE CRHSEMINAIZS ES & 2 A, 50 ppmbL ED
FEOIE L 100 ppmlh EOREDOME CTIZAREIEINPNGE] 234 S A, Fk Tl &
R B DA R 2338 80 B AL 7o, B PRI ClL, 100 ppmlh EO#ET
SEOZEL L RIS S, SPEOELILFITER ERZ O, R E
R kG, R EFALAETH YD 25 ppmifE TALINLTZMN, 12.5 ppmit TIiEid
OB T,

B IE « J7 @RI E6/8, 5l B Al E5/5

A FEMHARE UF = 10

YL - FEF (10)

L~ = 1 ppm (5.3 mg/m?3)
2 12.5 (NOAEL) ppmX6/8X5/5X1/10 (ffi7) =0. 938 ppm

O G E M
NOAEL = 38 ppm (201 mg/m?3)

FRAL - HEZ ~ MIZBGEZ4%38, 75, 150, 300 ppm (#HE10PC) % 7HEE/H - 5H/
TR0 NIZL EEEZE Z A, 300 ppmBtE TILIELS #EH0H £ Tl
OVCHRIBPCSETE L, AAF L7250 9 HAJLD T v NMERICEME N BIZ S iz
o FERFEMEN A HIT2300 ppmBED T v R TIXIPEEFR < T TITMiZ%k & (R
JPERFRZE S8 ST, 75 ppmAE CTIX1PEOHE BT D A8 FE D BR R PEZEA
JRAEDNFE O H AL, 150 ppm#E TIXIVT I 1PEITAE BESEHE & NE NS 25 7 &



109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148

Nz, LEDOFREERENG, 10BN A< I L 24 EDONOAELIX3S p
pmTh b E LT,

S IE « F7@RERIAIE7/8, J5 {8 B B# 1IES/5

AiEFEMHARE UF =10

R : fE7E (10)

FHEL~L = 3 ppm (16 mg/m?)

5 : 38 (NOAEL) ppm X 7/8 X 5/5 X 1/10(ffi#£)=3.325 ppm

(5]
LOAEL=250 mg/kg{A#/H
AL HEDCrj;CD(SD) 7 » ~ (55H£250L) DIEHR0~19H 1240, 100, 250 mg/kg
{RHE/ A OBGEZ miifilifk A5 L7235 T, RE O REIE N &SR AR
X EDBEREE BRI R0 o208, 250 mg/kgk G RETIIBIRE BT R4 &
JE VR L OGE RSB O B4 57229, DL EORER G, 19 B Rk O
512 X 5 AEGEE M OLOAELIZ250 mg/kg s L7,
e EMELEE UF =100
*E% : fEi7% (10) . LOAELD 5 NOAEL~DOZH#: (10)
RN BWA~OEE : 60 kg/10 m3
Hiﬁlﬂ L~L=15 mg/ m? (2.8 ppm)
5 250 (LOAEL) mg/kg KHE/H X X/kgppm)m : EFHFENMED L OVEKR 3 =
15 mg/m?

Offnmtt (ERFEMEZET) -

RHL : BGEIX, in vitro #R% TlX @ oINS I K O AR R R I ds
WTHRWAE R 2R3 & & ?6 I, NESHDNAGHGEREBR T OBt E R L, £
7=, in vivorliRsh T O EIEESERER, (R 2 F o/ IMZRRER Ttk 2R L
TnHZ b, Blomttd v LHlrd 2,
BGEZ 5782 ey L ik A E IR A B IS < BEAH b 2 8 28 B R ERER

DA, BRFENEO S, [FRNERJFHERGEO b AL EIZ XL D

fREREEZ LT 2720 DfRs] OXRRMETH 5D,

(3) IrREES
ACGIH

TWA : 3 ppm (16 mg/m3) | #REZWINE JZ OVEMEMEIZEER (2005)
*E%(ﬁcél PEDEEA) : Anderson & D~ 7 Z2F 1T AW AT BHEBR TIX, 5
R HZENE) 2 L L7-NOAEL?38 ppmTH Y . in vitro. in vivo
T‘@’?@%Jﬁr R CHMERENTTVD I e, Fio, i~ v AOWHEEICB
GE1.5 g/kgRE % PAZEMH L 722 1T AR S B 7o ERR CTRAFMELE O b
ZEmB, 1981~20044F F T25ppm Th - - TfE % FE L. 20054123 p



149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188

pmIZZEE L7,
F7o, B NREMMICERIT DRI & B ERAEEDR RS SN TWA Z &b, ”
Skin; SEN” & &iv7-,

HAEER TS H#RR L
DFG MAK : #FAREDOBRER L, BRI X OB
FMANES T Y — ¢ 3B; AFHANIRAE BFEME S —T 2
NIOSH : REL C 5.6 ppm (30 mg/m3) [15 minute]
PEL TWA 25 ppm (135 mg/m3) (2010)
OSHA : PEL TWA 50 ppm (270 mg/m3) (2011)

(4) FFfHfE
O—FHfAE : 0. 83ppb
B D 72 WFH T OATEBRIFEA A 1 X107 LTS 4 2513 < BIRE %
0. 83ppb & HiE
S YREHIAE - 588 S 2B LT A YW B LA, 2l
T EBECHOWTTRFEEFIHRD VA7 TR T D IRE, BIEO RV
DANMED AT A RIO SIS LT RE TRET D%, AEMICALT MY
AYFHEOFE) IHESEREL TS,
O ZRAHifE : 3ppm
ACGTH 3R FHE~ DB % T 159 5 7= DI LTV % 3ppm &2 “WRFFATfi &
L7,
X WRGHIE - EE DT AIEZ B U CER, YEMEICRE LICGAICH, YikiE
<ERICER U CHB#E DMERICERELZZIT L2 LI NTHA D LI SN DR
BT, DRAMADHARY AV EHIEESLE, (U A RO CESE,
B & LC A AT SR 2 ORI XFACGIHO I < BRI £ R L T 5,

3 < ERERERTAM
(1) AFEDIE BEERS ORI FEM A RIT 3 IR
BGE OF EML < BAEEREITOWTIL, Rk 24 #1221 FELHEF 39 (B3¢
IZOWTHERH V. HAEeWEO i, MoRKEOREE LTEH) | Ik
BT E UM ©, fEEORERIZ.  TFrE. e, A, ANy
TR . TAW, BE. B REHECSUIMBOESRE) | [REXESEED OfE
¥] Thol,
KW E OF RS - B EIX,  [500kg Aii | 23 28%,  [500kg LAk 1t A |
23 13%, [1t LLF 10t R 25 36%. 10t LA E 100t R A3 10%, 100t LA 1000t
AWmi) 23 10%, 11000t LAk 25 3% T, 1FZ 1 B4720 o - BfEix, [lkg
A E 11 K] 23 18%,  Tlkg LA b 1t R X0% 11 BAE 1kl AKfwi) 2% 56%, (1t
PAESOT 1k B ) 23 26% Tdh -7z,
FTo. HREEMEEEESIEL. 15 AKm] 25 69%, 5 ALLE 10 AR 23



189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225

13%, 110 ABLE 20 AT A3 16%, 20 ALAE] 23 3% CTh o7z,

EHIT, 1 BY720 OEERRNT, T15 201 28 21%,  [15 43 LA 1 30 43 i )
2N 26%, 130 4yLA b 1 BRI ) 28 10%,  T1BRRIDL L 3 BRI 25 21%, 3 B
WILAE 5 BEREIRT ) 2% 18%, 5 BRRALA L) 28 5% T, RATHEAEE AR E ST
AVEEIL 6T TH o T,

(2) X< BEIREHARL R

AHFEISBEERETDDH T2 21 FELO O B Fpk 26 FFE £ TIZ 4 FEY, 27
R 2 HHELG O 6 FHELAZRTE L UX BEREFRELZZM L7-, MRFEELIC
BWTE S B ERICHEE T2 9 AMCOWTIEMNZS BRIEZ1TH & & b,
23 HIEIZDOWT ARy MAE 2 FE i L7z, EAX<EANERSRIZOWTIE, A R
T A ANTHEEDE | S RFFINE IR (8 Fff TWA) Z & L7,

OBEHTIE GEMZ2HE 75 BB BT 4 1[2ZIRA)
T T BRIRTEME R RS A RV TR
COSHTE A7 a~ N5 T EESNTE

ORI GHEZIZBIT DEEOME

WoEESICBIT S, BGE o XL, [BGE ofilid) . [BGE 254 5l
FZoo b ooiliEs B E LIZFEEFE LTOER] Thotz,

BGE DX BEORREMDOH 5 E/2EHEIL., [FE) | TREHEA . 27
D7y TGN HOEETLES T VB DEH I OEENR L &5
T,

Fo. AR, IT%DIEEN BN TITOIL, X< EIERRIL 62%DIEZ TR
FTHERCEEE D R S 4L, 56%DVEZE TR HIRFE R M H S v Tz,

OBERER

BIEIL, OINOFEE I LEM L, HMAXEREORKE RS, SRFFHITWAD it
KAEIE, BEREEOE A, 85O FEEEDO/EEFITHIE 41720, 43ppm T > 72,
Flo. &7 —F AW TEEFI0% CXFHEE Lz ERME (EMI15%) (%, 0.56ppm
Tholz, OF—%D 5 LER FIRMELL EORETHH8T — X ZiHliT—4 & L
THALE, )

ZOZ b, IELKERKEE, IXSEHMET A RT7 A4 o OB0E (KREHEE LA
FRFE S TIE < B KME DS W T 2 e KIEE T 5, ) IZHEILL . IXEHEE FARIRRS
fED 0. 56ppm & 725703, ZIReHE %A FEl -7,

Fo. ARy MUEOFET —Z 1%, KX THIREEORAEZEDO. 65ppmT H
D 1EIOEZER 135057, 1H2EIOIEETH -7z,



226

227
228

ppm

JILRIL-TFIL23-THRFLTAE LI —TFTILDOBEANIFEAEHE R

0.45 | ZREFHEE 3 ppm 0.43
0.4
0.35
0.3
0.25
0.2
0.15
0.15
0.1
0.065
0.043
0.05 0.017 0.021 0.029
0.0089 l—l
a3 a2 f2 al - b fl d
BEXE /TS
(== EENE

HARECEEOBEA(30 43), B DOFIE(60 57), WAKIFEEFOAHAZ(10 57).
IRECEFOBEA(B0 43). ~_— /LG EATE . TEHRGO 43). RIKIFUE DA
72(10 4%)

f1

RHE - EAMEET DD, ~TIC ko e LIEE (4400) | PR
Ve D), RSNy OESRE (B4 40D, ~TIC X DR E vk
& LEEEQ o). TR0 4 /H)

M A A (27 43f) . BERFERA 1 oR) . TEY 7Y 7
Fr (12701 . R aERE, Sy 70 7 (18 43M) . —3F
HRE (29 43H)

FRHMEE (50 747) . KEEE B04) . V7Y IEE (14))

al

KIEWE & 10% 583 5 8K 2 ~=— U8 (120 5) I2F 3 5 7E3% (50
) . RBRWEE 10% a6+ 5K E BT M5 (25 6) ICHET HIE
% (55 4y)

2

RGN (PR — PIEZE (34 531#))

a2

RIERWE & 10% 583 5 8K 2 ~=— U8 (120 5) I2F 3 5 7E% (50
) . ABWEE 10% & AT 5K E R M5 (25 6) ([CHET HIE
2% (55 4y)

a3

fLiAAIESE, FEEME (113 79) | FeHET A OvsER (70 57) |
PeiR ok WY, 2108 (5% 1%9)




229

230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257

4

T — 25 8
ENIE < TR T — & O KME(TWALE) 0.43 ppm
aFEIRT - AL TRHREK SHE) PIE>=0.1
KICOER P IZEG T 5

X e E TR AUE(EHEEE90%,  E115%) 0.56 ppm
(23) EAL107 — & C X RHEE BRI 0.56 ppm
(BHHFEI0%, EH15%) '

3ppm

—UREHAhAE

(ACGIH TLV-TWA)

(K SHEICIT 7 B AEE2012% FHU N T-)

U R 7 OHTE S OV 14 DRI

Loz &nn, /< —T7F)—2, 3—2ihRFy 7o Lo —7 1ol
- B EEGIZB N TE, ZNEKEE (KFEAEE HABRAYE) 0. 56ppmiL — kG
ifE3ppmZz FlEl>THY | BERENPHDOIELSFICEL DV A7 HMEWEEZ NS,
LU G, UEWEITE MOBIT ARBRERINENEHR SN TWAIWETH L Z
EMD, FEMIZR YU R 7Rl A FEE LT, BRI TR T S En AR IRE R O E
FEFEROT — X LA ENA LT, YEWEIZOWTO Y 27 i i 2 e S5
RETHD,

7B, B Y A7 EHMEOFERIZED 63, MEWEIL, & MTHT AN AD
ATREME, RN, IR, R ~ORIHNE, HERIEEEOH LMETH Y . FEL
T DR - BHRIEREICHEFE T2 97@EE 2 x5 L LTHEMR Y RV EHREZIT O
ZEBRETH D,



258 X< BRSEHEGHAEGH R
A EAERER [ppm] Aoty MR Cppm] : ;;é@%“ﬂffmj
it
& H
. % iz e
JHs g AT
. k| wry | SV | s | moi | ek vy | Ao
oo & (3%1) S (3%3) RC) COME i (3%5) (3%3)
% | K (3%2) % %
7
%
V=)LV —TF )L —
2, 3—TRFL 7
L —— )L
1 F<SEREE
%E%;xa‘%#@ 2 2 0.012 0.043 | 0.043| 40.052| 0.160 1] <0.041 | <0.041
1=
2 [X<HBIEE
ﬁ%ﬁ%%%
EEERAL
ZDOMDFE D 4 7 0.031 0.045 | 0.430| 19| 0.097 | 0.650 1 0.045 | 0.120
ER HJEL
7B T
i H
B 6 9 0.026 0.045| 0.430 |23 0.087 | 0.650 2 0.043 | 0.120

EEE O ¢ B T ERARN O & OME ~« OREMEIZHIER OSSR (GHUERH X FtE) (2 & 0 AT R 722 5 A EEEHTIE

Z OfEAE FWT/NEUR AT 3HTCEE L7z (1 BLEIFHE T 3 HT)
s HIERE D AT -5

%1

¥ 2 8T WA DL 15l

%3

RN SERPERR IRV T 8 BRI TWA O, ZHRLSMIOWTIETREM D, ek

X4 R A VRN 208 U CRIE L 7O AT 2 & ORI 2 REEE L. 2 O&MFEY

%5

LWL T L ORI A R L L, 2 D®TT

259




AR 1

1 AEMRETME
2 WBL: NN —TFNL—2, 3—RFVIRENLT—FT)L
HEMOHELE MmO R
7ok | Boetk
RSN

W ANFEME © LCso = 1,030mg/m3
M LDso = 1,660 mg/kg (A

W ANFEE : LCso = 260 mg/m3
M LDso = 1,530 mg/kg (A

Rz 3EME  LDso = 4,930 mg/kg K HE

+ 7w MZ 4000 ml/m3 ® BGE Z&% % B AL < 88 872356, AR I
2 R R R 3 2 AL, 4 REREI21Z 6 PTH 1 PTASSEL L7z 8.9,

- BGE 784 1030 ml/m3(Z 8 FEflIE< FEEINT-~ 7 AT v kTl PRI RIE A
B L 72 10,

. H’EHW IZZF I 700 mg/kg (AHE, 1140 mg/kg KHE 25 Shiz~v A« 7 v bk

B SEAR S PARAR R R RE DA M CEENRER, IR AR, BiER L)
DR B LTz 10,

- BGE % 2520 mg/kg {KH T 24 RFH R JFICPAZEEH L7 U3 Tk, D7 073K

TEPEDEBE - HITAEZDNE, FARARR R OIEREF T HBIEE SN o7 9.9,

A FBNENE

B e RIB R B - H Y
- Y XDREIC BGE 454 mg & 3 HEEH L7-itBR (%G HIEOZEAR) g
DORFEPEDTED ALz &G I Tus 10,
s 7YX OREIC 20 mg % 24 B L7238 TIPS E O RIBMES Zx bz &
SIRTND W,

BB LT X O & EEIC 0.5 mL @ BGE Jfik% 24 Bl A L& 2 A,
W OO R JERIEME (R LA XRBROFES 2.8) A bz, £720.2mL % 1 FRE)/
H., 5 BE/AA GV LEEEICEA L2 2 A, HEMER R K TH-T=01E 7 (48]

T, ZOBRIIZEEALEEZ - 7o ilt: (v A XFEA 8.3) iR b
7= 100,
« U FOHIFEEENIC 0.01 mL @ BGE FUKZAZEEH L7z & 2 A, 24 FifE# 23

1




FREEDRITEME (R LA RFEEB) NAOATZn, BiRGHEH O%A IR EIE S
7o e 9,19

« 23~35 DO ANBLITBWT, Ut U 2 BGE & £87-HisHE 2715 11 48 B

WA (PHZE) L., RJE~ORIEMEZTHRT-E 2 A, 100 %EEE#EA L7 5 4281

B I, AR, JKIE, KB & OO SRS SN bz, BGE
10 %D E1E 68% (17/25 N) . IRE 5% Tl 82% (8/25 N) ., IRE 2.5%TlL 4 %
(1/25 N) (Z R RIEIEIR 23 fesB S 7223, IREE 1.25% Tl — A bIEfkixAa bz
o7z 34,

T N AZEE LT 0.25 %UBGE R EICEA L2 & 2 A 20 A 2 AR fE I

ISR BT 39,

RICH4 2 HE R EEMIEE - HY
* U X OIRIC BGE 91 mg Z ] L7-iliR (G GIEOFEMIAR) CREE ORI

BB EME IR TV 10,

« UHFROIRIC 750 mg Z 24 FfiwE H U 7238 TIZRE ORIEIER 2 bz & &

TN A 1),

- 7Y XOMAEIZ BGE KR 0.82uL~0.1 mL % 5 FFf £ 7213 24 BRwE A U725k <

FHENRTED N TWAED, HEHERELEZOEEBOBRIITHEICLY —FEL TN

8'10,12,13)O

* BGE Z W28 EBR 21T > 72 N T IRSOIFRERRA~DORIENE R ST 2 & A3

EEh TV 10,

FeJERAENE - B
« E/LEy MZBGE 0.1mL ZFEH 3T EINER FIEH L& 2 A, 17 PEHf

16 ILI: Hj’ﬁ‘mﬁzl‘ib)mu&)%nf’ 14)

cENLTY MITFUIB—T gy TARNETOIED, 10 %D BGE 0.1mL # & F

EH L, 1HE%IZ 0.1 %BGE ZEH/ Ny T4 48 BEEPAZE@A L= 2 A, 12T
HH 6 PCIZ IS SR D3 x B dL7 19,

- 25 AOPANFB 4 (Bl 23~355%) 2B\ T, UtV 2 BGE 25 8 7-ifs %

B 48 RefHidAn (PAZE) L. 2 HERICEEMRBREZIT o7& 2 A, 5 ANIZLAAT
VRIS 23 20 B 72 o T2 1R C BGE (2 & 2 BB ERUG 3388 BTz 39,
BYE 24 N (FEHn 18~50 1%, A ANFER 90 %) (281 5 KW EERER T, 10 %BGE
IR 1ml % 48 B[], BRH T 5 [FIFICALMT Lz & 2 A, 19 NTEJEIEIELIS 378
) j/bf’ 36)

c RTERIERDOBH D 310 AORBFITHR L, HERIERBRZITo72& 2 A, 2412 BGE

ORISR D bz (B LiEEIC BGE ~NEKBEENTZZ B H - 7=0I2D0
AR S CuvZeLy) 89




PR ERAENE - 722 U (GRA L 72fiPHN TRHESIZA S v Tunan)

T KEE G | NOAEL = 25 ppm (133 mg/m?)
P (A Tl B A FRHL : HEMED Fischer 7 » MZ BGE &% 12.5, 25, 50, 100, 200 ppm (£%#f 10
BRI PB) % 6 ff#l/A - 5 A/ TR 13 WM ANIZS ESE/2 & 24, 100 ppm BL ED
PEIEER <) BECAREROIMIMNG 2872 v, FIFEIE2 Tl 200 ppm BE THRIFROZEMEA, F7= 100
ppm L EDOREOREE 200 ppm FEOME CHIFREEDOIL T, XL OV100 ppm LLED
ﬁ@mfﬂmii®ﬁMﬁm@EMtorﬁﬁﬁ%mmﬁfi 200 ppm FE T
CIRER. MofR, REER. BRICEB A AL, |sEOZt (EEEE, RE, &
1§ - BSEMEZSA L2 &) 13 50 ppm BEE TAHAL/Z23, 25 ppm LA FORETIEA LI
o7 19,
FEMIE PRI E 6/8. J7{l B HUH IE 5/5
NHEFENERRE UF =10
RHL : FEAE (10)
S L~L =2 ppm (10.6 mg/m?)
#5325 NOAEL) ppm X 6/8 X 5/5 X 1/10(f7£) =1.875 ppm
NOAEL = 12.5 ppm (67 mg/m3)
FRAL - MEED Crj:BDF1~ 7 A2 BGE &% 12.5. 25, 50, 100, 200 ppm (#-£f 10
Vo) % 6 WffE/H - 5 AAECTRF 13 MWL TES & 25, 50 ppm LA EORE
DREE 100 ppm LA EOREOHE TITARBEIEIIH 235 & 41, FI TITMos & M=
RO T2 b, HERMEAMRE T, 100 ppm B EORETEIEOZ/L
EHTE B S, EEDOAIZ IS B B, W R FENE, R
FALAETH Y 25 ppm BEE TA LA, 12.5 ppm B TIEFRD Hiv7gino 7z 20,
FEMIE Sy E 6/8. J7 B HUHIE 5/5
NHEFENERRE UF =10
RHL - FEAE (10)
i L~ =1 ppm (5.3 mg/m3)
5 12,5 (NOAEL) ppm X 6/8 X 5/5 X 1/10(f# ) =0.938 ppm
4 A5EFEE | NOAEL = 38 ppm (201 mg/m3)

AL : =~ M2 BGE 8% 38, 75, 150, 300 ppm (% 10 ) % 7 B§fi)/H + 5
H/AECaF 10 WAL B SE2E 25, 300 ppm BETIRIEL # 50 H £ TIZ
10 PCHH 5 IEAELE L AEFLIZBIED 9 H 4CD T v MERIZEMREIBIE S,
FERFHE N 7 HALT 300 ppm FED T R TIX 1 IEA RS X TIThfigk & IKEU%@H?
IR BRSO BT, T5 ppm BETIE 1 PEODE I D I O R R 255 28 A3 38




5, 150 ppm FETIE 9 PErf 1 PLITKERLZENE & AR IS 23 2 Hilz, BLEo
fE RN D, 10 WERAIE #FIZ K 54D NOAEL /% 38 ppm ThH & L7
23,24)

FEMIE  Sr R E 7/8. J7 B EGHIE 5/5

AEMSRE UF =10

AL : FEAE (10)

i L~L =3 ppm (16 mg/m3)

#53 : 38 NOAEL) ppm X 7/8 X 5/5 X 1/10(f&7£) = 3.325 ppm

(53E]
LOAEL=250 mg/kg 1A=/ H
FRAL - HED CrjsCD(SD) 7 » b (%#E 25 PT) DIz 0~19 HIZ 40, 100, 250 mg/kg
{KH/H O BGE Z @fil#k A5 L 72 EBR T, REMW) OREINECEAREIIT L
OFEEREL BRI - 7208, 250 mglkg FGRETIIR IR EARE &I
FOBERBOWPA DB H T 29, LLEOFERNG, 19 HE#EGIR O GIC X 54
M D LOAEL 1% 250 mg/kg & L7z,
N FENERRE UF =100
FRAL : fiZ= (10), LOAEL 75 NOAEL ~?® 254 (10)
&0 2> B W A~DOHE : 60 kg/10 m3
B L~ =15 mg/ m3 (2.8 ppm)
S+ 250 (LOAEL) mg/kg A 8/H X 1/10X 1/10X 60 kg/10 m3 =15 mg/m?

1 BEEE | BEEE HY
(R % AL : BGE 1L, in vitro RBGR ClE, EIRZERA BT L O R F BRI E
i) WTCHRWERFEME A 7R3 & & bio, REH DNA Gl cb AR~ L, £z,
in vivo RERR T HEMESERER, Sl Z AW MRt E R LTV D 2
LD, BEeEtEH 0 LA 5,
BGE (397 flyZe /£ LA SV A 12255 < B b E A J?r RERDRE
. BRFEMESRD B, [TROWERFMESFED SN bW EIC L DR E %
Bilk 92720 Dfast) OMEME TH D,
X BAAM | BAAM b MSET AEB AN RPN D

RIL : BANRAS FT v AW 2 —DOR AR (GLP %I&iER) 128\ T,
MERED Fischer 7 » M2 10, 30, 90 ppm @ BGE 7&4%% 6 Kifil/H « 5 HAHT 2
FERE (104 8M. FBES0P0) MARIIESFE LI L A, ML b BEICESR O
FEAHMAFRD B AV72, 90 ppm #E CTIIMEREZ R T LR OA E foc%’fséiztéﬂbmm%
i (i 35/50, M 28/50 VL), & OICHEIZ R V- EACFLEAME, Snfrerhiet bRZES




T MENC R R, SRR b R R OV DR AE S A DT (EOD S ERfg
RMEN 2 4, Al 1 61) . 30 ppm B CIIMERE & & SO B O R AEBE N3 22
Stz (HE 5/50, W 2/50 PE)3D,

F7-. WEED Crj:BDF1 ~ 7 A2 5, 15, 45 ppm @ BGE A% % 6 B§[#/H « 5
AAET 2 48] (104 WM, A8 50 18 2HWATZSE LIE 2 A, B 5 ppm
ULk, #E1E 15 ppm DL ECTEEICIMAFEORAENGEICHEM L (5 ppm £ 2/49
PC. 15 ppm: 14/50, 45 ppm: 8/49. M 5 ppm: 0/50, 15 ppm: 2/50, 45 ppm:7/50) .
e 2 1, M 1 BN SRR B ORENRO b 32, MiET v NMIBIT 5
BWVED R RO AN E . Wi~ v A BT 5 BPEnAE R L ORI B
JEDORAIL, BGE OB AFMEEZRTFHLTH 5 & ffam S v,

- EU Tidt MEBAMDOERVNOSLIWEE L THT T =2 Z5HL TW5,

- DFG MAK T lin vitro s8R E 72 138 EFR CHiod B 7 =V — 204 21213457
TRUVFENAMEDFTHLIG ONT-WE] THhoHE L, 3BBIZHH LTS,

(EU & MAK O 8RHINCIX, JB7E (AARNA FT v Wit o ¥ —Z58) oK
Bt RIIZENTE O T, (b & B RFEHERBRRE R 2 RIS T 5,)

BMEOAEE : 7L
AL H I DEfmwtE] O R 2RI S 35,

[BEE S 22 W]
- US EPA IRIS. WHO T=o=v VU X7 ZT 53l - MEITE DN -T2,
(2013/9/30 HeiR)

J RO

=L

AxX AE

)

ACGIH :

TWA : 3 ppm (16 mg/m3), #EWINIS X OAEMEICIER (FRIELF 2005)
RIS OFFAM) : Anderson & DR~ w7 ZIZ31F WAL TEFEBRTIX, B
M CFEBLZENE) Z48kE & L7= NOAEL 2 38 ppm T& Y | in vitro, in vivo TD
28 RV CIERE RN T T 2 b, e v U AOEMEIEIC BGELS
gkg WEHZPAZEHEH LIZRICRE S ERCRAEFBENBO N2 b,
1981~2004 4% T 25ppm Th o> 7 EEA FLE L, 2005 42 3 ppm ITEH L
7o

Flo. b MREWICE T DLW & BFBAEERHRE SN TND Z &
5. ”Skin; SEN” & 7=,

HARPEEMATS  HHRA L
DFG MAK : #FRIRE O E L, REWIES K OUENEICE




NI T TV — : 3B; AFEMlaE RS L —T 2
NIOSH : REL C 5.6 ppm (30 mg/m?) [15 minute]
PEL TWA 25 ppm (135 mg/m3) (#% &4 2010)

OSHA : PEL TWA 50 ppm (270 mg/m3) (2011)
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20
21
22
23
24
25
26
27

WBL NN —TFNL—2,

B EVEHEE

1. =W E oFREFEH (ICSC 2011)

4 B NN N-TF)N-23 TR T o re—T )b

(n-Butyl-2,3-epoxypropylether)

il s

B 2

3—xzARFT B )L —TFT)L

n-7F N7 P —7 )b (n-Butyl glycidyl ether, BGE)

1-Butoxy-2,3-epoxypropane, 2,3-Epoxypropyl butyl ether,

(Butoxymethyl)oxirane
b % 0 CrH1402
sy f & 130.2
CAS %75 : 2426-08-6
T2 A AR E R TR R 9 (A FRA il

LN & %l e

2. MBI LSRN

(1) B EZERIPER 0. 2)

BET X A EWG 435 5

ZPIET D0 DR (B AJRVEREED MEME

B R RR O 5, BADTIK
R 0 0.91 (k=1)

o164 C

WA 169C

FREFPH . T —H 2L
RZJE 1 0.43 kPa (25°C)

KRB (5=1)

0 3.78

Al A -31 °C

Sk (C.C) : 54
FKE T —He L
JRIEIRA (ZEKT) -
WErE Ok) 1 2¢g/

1) =K B AR R
HARARH : 1ppm=
lmg/m3=

C

T2l
100 ml (20°C)

log Pow :0.63
5.33 mg/m3 (25°C)
0.188 ppm (25°C)

(2) B b afapas: v
TORSSERYE - 51k
A BFESERME 54CULETIX
v WERISERRIE 5P
e

BAREEELD LD D,

TEZEISERRIE - B IERMIE W E T 2 Z &b LHEISh D, B, 7 3
NP N DARAN L 2 1 P B

1. 3. ERE-w AR R R

#3E - A - 1,000t SR (2011 4EE)
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29
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32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

53
54
55
56
57
58

A& =ARFUBIIR. 7L REIEOBIEMERIRA, SRR EORER . A -
ERR EOWEA, LR, RSBt O BAlL Ty T
> AR

Ry A, WRETAK. UYL v, b, BRORSRSL T2, WfE
T, #A4Y—, A&

4. fEFERE
[TRNENRE (WIL - 5347 - AR - i) ]

FBRE ~ D% A F G TITHLMITIIN - AR - PRt S 012 Z ERA BTV D3,
A L7z f N IR, IR OggR /3 BT 2 I3 G b Ty,

5 VLD Wistar 7 » b & 2 LD NZW 7 %2 14C TF7~L L7z BGE % 20 mg/kg
(RE CHERR D35 L 72 R8Tl 24 FERIBANIZZ » T 86 %. V¥ Tik 78 %3 R
kit S A1, 96 REFIZIZIZE L 91.5 %, 80 %nsHRitt <472 9.6, 7 » F Tod BGE 20
mg/kg (KEOR ARG ER TIL, ERRTPRIED L 3-7 FF 2T EFALT I )T
07U AEEN 23 %, 7 MR UEFEEDY 10 %, 37 F¥ L L-2-B Rk T e A Uk
DI%NThHoTtMESINTND, VX TIL35 %37 hx/1-2-8 Re¥xvrme
TR B%NT MR VERRE U CRPPRIES NS, 3- 7 RER 2T FAT I T
0 7 A PR S e o To, AT, 7TV 2,8- =R F T r B L —T L0
KGIREZIND Z & THEA ISR EEEBAT VE=T LT I KV T I b Ehvis
FDHUERD 2 >ONRHREEN B D & B2 BTN D 5.6,

(1) FEBREMWNSS 2 Bk
T kRN

HOEME
FEEW KT D BGE ORMEm R R I FICE L 0D 7,
~ U 7w bk A

A, LCso 260mg/m? 1,030ppm(8h) -
&0, LDso 1,530 mg/kg (A= 1,660 mg/kg (A H -
#& . LDso — >2,150mg/kg 4,930 mg/kg(7h)
JEFEN LDso 700 mg/kg 1,140 mg/kg —

e S 7

+ Wistar 7 v hZ 4000 ppm @ BGE A% % H[EX < #& S 72540, AR RS
(2 & D FER R EERE IR S 72 DAL, 4 IRFfI#21Z 6 PLHT 1 JEASSET L7z 8.9,

*BGE 74 1030 ppm (Z 8 FFfli]iX < # S 417= Long Evans 7 » k3 X 13500 ppm
(2 4 FFIE < #8 Sz Webster v 7 A2 Tl IS SRAEMINE 23 B L 72 10,



59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

- FEPENIZZ N ZE 4L 700 mglkg REZ# 5 S 4172 Webster ~ 7 A, LT 1140
mg/kg KB A 25 S 4172 Long Evans 7 v b Tld, BUEERCH AR R I#RE O
R GEENGH, IR A=, &@&k)@mwant# [lIR{EY T SRS YS!
MEREL D T 72 M PAS D Bl A B3 72 Dy o 72 10),

- BGE % 2520 mg/kg (KT 24 W8 ICFAZER L= NZW 7 % Tik, b
PR FEBEME DR D 7 O VT E DN K, FARARRER OFER T T S B S e

7 8), 9)0

A RPN OV B

v

« NZW 7 X DlRIZ BGE 91 mg Zi#H L7-7lBR, B L OS2 454 mg % 3 HH
WH L7-lBr (B 5 HIEOFEHIAR) T HICIREORIEMENTRD bz 10,

« NZW 7 X DR F§IT 20mg % 24 FEfiiE H U 72 50 Tl % B oIl E R A 6 i,

F72HRIZ 750 mg % 24 BEE ) L 725888 CIIssE ORISR IE S & Sz 1,
- BGE JFikZ NZW 7 X DI 5 IReflii H L 7 3R CHRITEMED GO Hiv T %
EEEEZOEEBEORIITHREIZLY —ELTWRY, 77205 0.1 mL O

%T%E®ﬁﬁ@@(Pv4fﬁ%@ﬂ (4) 2’5410, 0.005 mL O Tl
HIEDMEM (VS A) 289 RIS CIXFE 0.005 mL O#5 T2 <%m
FINEMENGRD HIT= 19, B D WIE T O MR 0.82 uL & 24 BfEEAH L7=5%

[ZIRWHNEME RS DN THHD 13 HH Y, %@®£&5@ﬁ@ﬁ%@%5n
TW5%,

- BB L7 NZW U3 X ORI & I 0.5 mL © BGE JRik % 24 FEfiEH L7z
LA, BEOREREEME (RLA XFER 2.8) AL, £7202 mL % 1
FEfE)/H. 5 HRAE TRV IR UEEMICEH Lo 2 A, HEERR K TH- =0
1% 7 8] B O HRFC, Z ORI B2 £ 72 HiEE (R LA RXFEA3.8) A
D B ATz 10,

-NﬂN?%%@%%@% 0.01 mL @ BGE JFlikZAZE#EH L7z & 2 A, 24 Kf#]

TITHFREFE OFPINE (R LA XFEA5) A DALY, B FH o35G 12l
TRO NIRRT 8,19,
%%@% (KT 2 e B 2 BB 13 TR L 72 PN Tl STy,

JERAEME
+ E/E v MIBGE 0.1 mL (REA) ZFEA 3 [8l/0H T 8 RIFAE R TS Lz &

AL 1T e 16 PEIZEAEMEDFRD STz 19,

cENLTY MIvFUIB—var s TAMEITHIZD, 10% D BGE 0.1mL % F

EH L. 1T#EE%IC 0.1 %YBGE B H/ Ny 7% 48 FEEPAZEEH L& 2 A, 12T
HH 6 PCIZ B R i 23 B L7z 19,
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96
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99
100
101
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103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
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122
123
124
125
126
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130

« E/LEy k10 PEOFIEEEIZ BGE 0.1 mL % 10 AT 4 [B&ZfE®EMA L., 3= HLL

Bl 02mL o7 A > R7 Vo "y MERFNICE FTRELZEZ A, 2 -EBOHE
ZEHIR TIPS MRS 1B S Zx DR Do 7= 16,

= iEERGEN (BEEtt. BEmE AR S0 AMEIEERS)

SONESE
- WEEZ ~ R BGE 78% 18.5, 92.5, 185 ppm % 6 FEffl/H - 5 A/ CTHF 28 ARNIE
SBEEHETELEZA, TXTORETY VSRR EITHML721E0, 92.5 ppm LA ED
BECIXE R D 22 36 L OYRGEME BRI - (LAEMEDREN A BIL, £ D
IXFRICHET » R CHHE CTH -7, 18.5 ppm LLEDOREOMETIZIT< #F 2 W% IZAE
KT &Rl - IMEEOIK TR b 17 (k. SHEOEBREWEIL. 18.5 ppm
BEAE 200, M 250 PT, 92.5 ppm REANEE 300, M 350 VL, 185 ppm AEASEE 400, M
450 )ETHH-72),
- MRt F344/DuCrj(Fisher) 7 v b (K HEMEMES 5 D) (I BGE 7% 19, 38, 75,
150, 300 ppm % 6 FffH)/H - 5 HAATE 2 @EIXS ESEZE 24, 300 ppm AED
MEREIC ST B, M BE IR S A& S A, 150 ppm BEOEE 300 ppm BEOMEREIZ A
HINENHI 3 DTz, 2 38 [ OFIRRRE O MR PR A - FHICIX,. 300 ppm AEOH#E

DRI PRI OB E U o RER OB MR &R EOEEIKT, BXLT 150
ppm LI EEEOKE L 300 ppm BE O CHEIE O FEEHMATRD STz, JHELHRRFIR
A CIE 300 ppm FETEIE, SHER, MEEH, SUE. i, KRR, AZIRICZE(ER B,
e biE 38~300 ppm FEE TEZEOEMIC, £7-. 19 ppm #E TILMHE 1 JICDO AT
Hoivlz, LEDORERNSG, 7 v M To 2 BWEWAIX 2K 5 LOAEL X, S~

DA T RIRA > 2 LT 19ppm &B X HILT- 19,
- WEHED F344/DuCrj(Fisher) 7 v b (BHEMEMES 10 PT) |2 BGE &% 12.5, 25, 50,
100, 200 ppm % 6 W§fE/H 5 HAATH 13 WX FESH7- L 2 A, 100 ppm LA E
ORECTIREBNHNH N 2 S A, HIREIZETIE 200 ppm B THIFROEMES, £7= 100
ppm LA EDOFEORE L 200 ppm FEOMETHIFREE O T, 36 X U100 ppm LA EOFED
HECRIFE EEONRFED b vz, WEHE AR TIX. 200ppm #E T &, AREK,
Haft, REE, BRI RN A b, a2l (LEEE. RE, B1E - #HEEZt
72 8) 1250 ppm BEETH LN, 25 ppm L FORETIZA LN -T2, LLED
FERNS T v FTO 13 B AIEL FEIC L D NOAEL [T SEDFBAE = RiRA v
FELT25ppm THD EBEZ LT 19,

- WEED CrjBDF1~ 7 A (£ HEMERES 5 P8) 12 BGE 784 38, 75, 150, 300. 600
ppm % 6 KffH)/H 5 HAETE 2 BWEIX< FES 7L T A, 600 ppm BE TILILH FFR
B LRERDO DN, 85 4 B H £ TS 5 ICOREMWNEL L, Znb0
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132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166

FETEOTIRBIZTIE, B, M. BB L OMEREIC T 2 DIFE R A B, R
WP RORMA CIR g, SRIREE, MEREH, QUE OZAL - ENR A BT, 300 ppm LA T D
BECIIAE L 134 BT, 300 5 L T8 150 ppm BECTIEAEBE MG & 2 i A 74 5 i,
2 W% OFE - i A E SRR T 300 ppm BETIIMORROZENE, SiE « SIKEE - K
EOBA, DEIFRERL OB E U SR O, 3L GOT « GPT @ LS
Iz, EPEOZE{RIT 38, 75, 150 ppm Af, MFREEOMK FIX 75, 150 ppm FEIC
BWTHEZHOBY TAHOLNT, UL EOFRERNPO~ T ATO 2 @R AIZ TEIZED
LOAEL |Z, S~ A T RiRA 2 hZ LT 38 ppm &5z HiLiz 20,

- HEED Crj:BDF1~ 7 A (K BEMERES 10 PT) 12 BGE &% 12.5. 25, 50, 100, 200
ppm % 6 KFf/H « 5 HAA TR 13 WX R/ & 2 A, 50 ppm LA EDEEDHE &
100 ppm LA EORFEDMETITAEIIIINHI D37 Hav, FIHR TIXMo#E & P E & O KT 2
R BTz, BRI T, 100 ppm BLEORETEFEO AL & B H B
IV, SEDOZAIT ISR R oBESE, WL 1R FEE, R ER LA TH D 25ppm
BEE CTHAOLNTZA, 125 ppm BETIERD Lo Tz, LEDERNL <D A TO
13 W AL #EIC L 2 NOAEL (Z & ED A2 o RikA v & LT12.5 ppm T
bDHEEZZ BN 2D,

BOogks
< A L7ZEPEN T, ]ER O RS FEICET 2 MEIIE STV,

A AFEEE

SONEEE

- 38, 75, 150. 300 ppmPBGEXK A KET »~ MITHREE/A ., 5A/H T10MMIEX < #&
SR L A, 300 ppmAE TIHIX< TS0 H £ TIZI0PEHBPCASEL L, AEfF L7256
B 5 HARD T v MIREREMPBILE I, FECLEE (X< #4140 FELTH)
B AROFT RN A BTz, FERFEM N HAIZAPCHBIED T b TIEMHICRIAE
PEZAL & FFIRIC BRJBPERFIR A H 388 H a7z, 75 ppm#Af TIL10PE 1T FE BT
JE DR RPEZERER A DTS DAL, 150 ppmAE CTIXOPLH 1PCIRE BLZEAE & AR E N
M B STz, Z OFEEBR TONOAELIZ38 ppm. LOAELIZ75ppm T & - 7223.24)

1% O 45 5118 Fz P 51 O fth D % % 5
- Mt Crj;CD(SD)F v kb (4#f 25 JB) OIFHE 0~19 HIZ 40, 100, 250 mglkg &
H/H® BGE Z il 05 L7 325 C. BB O R ERINECEERIILE DR
HREEE BT o720, 250 mg/kg B GRECIIR I E A2 E R EEB L O%
RO NI BT 29,
- [ B6D2F1~ 7 A 10 [EOFEB % HIE L, BGE 1.5 g/lkg (K8 % 1 8FIC 3 £, &
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168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
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200
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8 MM (24 [\) FJEITHEAT - BN &, 2 M Z L ICKLE~ T 2 & AFERE SO
b o~ 2L 1:3 OEIG TR ST, 1 HEFAEEE ORI REED 73.4 %
(Zxt L 60.5 %, E7z 2 B FEFEEEOIEURIR I HREED 83.5 %Xt L 75.8 % & A&
AKX T L7z, BGE Z#REciH L7z~ 7 A & BALEE & O AZBLRF O - f5 VAL TH
Al 1 HERERRECIXRHREE 0.073 (2% LT 0.076, 2 i MELEE Tl REED
omozﬂboow&%fi R Tz 20,

- D B6D2F1~ 7 A0 #H1E L, BGE 0.375, 0.75. 1.5 glkg (K& % 1 HHIZ

3 (H -7k - &), 3t 8 ML FICANMT - WMN S, MR D& LM~
A& 13 OFIG T 3 HEARK S/, IEIRESHEREFITNTIVORE b K IRAEE L
ZEI B BT o T8, 1.5 glkg #e 5-8F GLERER 39 PL) Tl 18 M%ABEE D)
(B AZELRE DR « B VEFE 235 HRER(36 TL) D 5.2 %IZxt L 7.8 % & AEICE N> T2,
WL 23835 KO3 I I ACELI C O R iG AP 1© 31X BGE AL RE - X HRAEE & 124 %
L7 BEEITH N1z 27,

Binmtt (ZHREM)

- BGE It F MBI in vitro 5 CAEH DNA &2 A BN &S E7- 20,
s B A T ERFEMERE (m— o 23 BR) 128 D R IE MR 2.2 X103

revertants/mg [TA100,89C)], 1FFIEEFE ML A2 W 7= e R B 5RO Dao fEIT
0.075 mg/mL [CHL, SO T - 7= 29,

- Ift> B6D2F: ~ ‘7% % W7z in vivo EMEBGERER ClX, BGE1.5 B3 LU 3.0 gkkg %

BIE U758 3 ., BF 16 @M (B 48 [B]) BEAT L TN &, ALESE THRICAE
SERES 1D B L~ A Ll (FF 3 M) RE VL Z A, WALEREE HICER
R EIFIRBOR T NA S, 3.0 glkg ALERE TR - MBIRIE TR REEL 0 Eho

7- 26.29)

- D B6D2F1 ~ 7 A Z Nz in vivo ﬁ‘@ﬁﬁﬁ%ﬁ%ﬁ’@ Z. BGE 0.375, 0.75. 1.5 g/kg

ZE 3R, Bt 8 HRIAEICALST - X S, HEAMENOH DM~ T AL 1:3D
BA TR 3 EMRE ST, HIREOEIR ima‘ﬂ@ﬁ%xﬂﬁﬁik% (EEZNY g0
MoTz3, 1.5 glkg FeGHE GLEHERT 39 VL) Tl 1 3 [ WLPREE DO W) R 2 BRI DA -
i BB S A3 FRAE(36 TD) D 5.2 %Ikt L 7.8 % L AEIZE o T2, AL 2 I LY
3 W% AR COMR « JRIBFET2RIT BGE ALERE « *REEL B2 4% R0, FE
FET I B NI DN T 2D,

- o> B6D2F1 ~ 7 2 & 7z in vivo /MZaER TlX, BGE 225, 450, 675, 900 mg/kg

2 HIE (Gt 2 [\) BEENERS LZE A, PRl L0 2 RIS E 12 675
mg/kg DL EOFECTH M O/ ME R O A E 20 % 7~ L72. BGE 200 mg/kg % M
~ 7 AIZ5 AMBR OGS L ERTIE., MG RITEETH - 72 29,



203 - ARBEHIIE 2 VN T2 in vivoZE FLIRMERRER CUEH & 022 B HERS I35 S 0 T/ 129.30)
204
R 7k il T ARAR - BhfE i R
In vitro | #5228 BB FAIF T AH TA9IT S9(+/-), TA100 S9(+/-), +
TA1535 S9(+/-)29.30)
FAIF 7 AH TA1537 S9(-), TA98 S9(-)29 —
AEHDNAARGER | b b A EkiifD2e +
b WI-38#fiuze -
~ U A U roVEMR L5178Y TK*29 +
AL R ~ 7 A RHEBALBC/3T3 A31-1-1329 —
Yuth (R B3R F ¥ A =— AN L AL —EEFML(CHLIU i k) 28 | +
Invivo | EPEBUERER ~ 7 A 0.875,0.75, 1.5g/kg, S [ 5 20 +
~ 7 A 1.5, 3 glkg, 161 F7 &1 f26.29) +
/IR ER ~ 7 AR If Ek30 +
~ A 225-900 mg/kg, 2 H RIIEHEN 529 +
~ A 125-200 mg/kg, 5H #1529 -
(FES =R A AXIF 7 AETA1535,TA98 —
(= 7 2120.125-1.0g/kg & #% I ¢ 5-) 20
205 3 B
206
207 X BB
208 AT 5&
209 - Mt F344/DuCrj(Fisher) 7 » ~iZ 10, 30. 90 ppm @ BGE &% % 6 FE/H « 5
210 H/AET 2 4F[# (104 8, &8 50 I8 2HIE<E L& 2 A, MRk E b S5
211 DFEETEINMNFRD BTz, 90 ppm Eif VRIMERE (R B O B AR S AN 2 B
212 o (I 35/50, Mt 28/50 PC) | CHEV R R LA, SRR B RS FE T
213 MENZ R R, e ffﬁlﬂ&ﬁﬂiﬂi&@ﬁﬂi@%ﬁiﬁ%%nt (M D> Gtk |- R
214 JEIE 2 3], 145 1610), 30 ppm B ClEMilE & & RFED RED R AN ST
215 (I 5/50, Mt 2/50 PB), F7-@FEDOMER B2 (R B LA, BAZ LS RV LR
216 WA, RIAE, PR ORAT B O, W R (FEiE. R ERbA. Rk
217 BAbA) B X OUEBE TR GRIEE) ICTRERA LINTZIED, ARROBEALRD S
218 Tz 3D, KR AJREMERER (GLP *HSaER) OWMEETIZ, MHET » MW TR
219 b R DS AT INAFE D B, BGE O AR Z R T DRG5EILCH D &
220 F LTW5,
221 - g Crj:BDF1~ 7 A1 5, 15, 45 ppm @ BGE 7&%.% 6 FffE/H « 5 H/AE T 2 4E[H
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(104 FR], FHEBOVL) 2FIESFE L& A, L 5ppm LA E, T 15 ppm LL
bR A EOF NG BT Lz (B 5 ppm #£: 2/49 JL. 15 ppm: 14/50, 45
ppm: 8/49. #f 5 ppm: 0/50, 15 ppm: 2/50, 45 ppm:7/50), F7=. Kt 2 ], M 1 FlZ
SRR BRI OFREDNRD DTz, EOIENEPEONW FRE (L5 b, FEUGE
DRAT LR DOFERRRIE IR, =AY AF 2L OB R) | P B F o (i hx
BR) . MR R (PR ERAbAR) M ORI R (RER B RAEAE) IZIRE DI D
7o 82 RMBAJEMERER (GLP xH&akER) b E T, M~ v 22\ CalefE
BOBRFEFHTH Y | BPEMEEOFRA 1T BGE ONAJFMEZ R FHLTH 5 &
fham LT\ 5D,

8 O P 5182 e -+ 2 DAt DRSS
- A L-#BHN T, ZOMORBEORDAMEICET 2 MEIE LN TR,

(2) & b~ (JEFA N OV 1)
T AMEET

-Am@%ﬁ%ﬁ:omfi—$m@ﬁﬁ%ﬁ&0\E?%Emﬁbnfw&wo
BGE&AH DIEAFZ > CTRICIEE S Liz720 (348 ; IREAH]) &R LT
u%ﬁ%@ﬁ%ﬁ@oB\mﬁ@%ﬁﬂrqﬁﬁﬁﬁ (2R - S ORIBIER, %, B
. MERERAT, ABT% BR8] (- £ 97, SR IZ6~T7H M. BARRIE
ﬂwﬁﬁﬁ%\%@ﬁ%ifﬁ%&%mﬂﬁwkéﬂ ZORM LW THESR E &
R EFRIE LT, & 9 — AND42% O BHEAEEF L, X< ELLFRFMICHEW - 2 H
K bLHEAR LD, bk?.ﬁbf%ﬁ'a‘ﬂ@ﬁﬁﬁ&%kof:?ﬁ‘i%lbkﬂi%’ifﬂ%i&ﬁ:o
T DO%FPEE %2 LR ClaM:, %, 55 0% WMLWEERE, iR, #Ez
EDIERN B -7, IROFERITFZ BFEF L7223, 88 & EF KT IxZ 0% 1EM
e, ARSI & Fic X v S8 L-, BIECKREERIZA O
RO TE, NETZ B EUAEIZ12.350511.6 g/dUZIK T L. 34 H#% £ THring 7
SRR & B RARCRIR, MEAANfEL M 7238),

A FIEE K OGS Ak
« 23~35 DO ANBLICBWT, UtV 2 BGE 28 £ 8 7-BiEk 2351 48 B[

Bt (FA%E) L. BRE~OREMEZR-E 2 A, 100 %EiREEA Lz 5 42 EIC
RIS, AR, KIE, KB & OV SRS S N bz, BGE
10 %D 51E 68 % (17/25 N) . JEE 5 % TIiX 32 % (8/25 N). IBE 2.5%TlL 4%
(1/25 N) \CERERIRER SRR S AL72 23, IR 1.25 % Tl — A bIiERITA DR
o7z 34,

T N AZEE LT 0.25 %BGE A 2SI L-E 2 A 20 A 2 AT RS
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FOSIH BT 39,

* BGEZ FIW 2B 28R 24T - 1238 TR AR~ ORI RS 3 iy S LT 510,

v REENE

< 23~35 DO ANBLIZEBWT, UtV 2 BGE # & £ 7= MifEd 275 iz 48 RERH%

i (PAZE) L. 2 WERICEIEET 2 b 2 LLANCHREOG 23 7 B 1L 72 hs - 72 BGE &
THEMLIZE A, 25 AT 5 N RERAEEN RO iz 39,

< 18~50 D B 24 A (AN 10%., Do ANFER 90 %) (21T 5 KSR ERAER T,

10 %BGE ##% 1 ml % 48 B[, FEH T 5 [El, ZEICAMT L2 & 2 A, 19 NI JERAE
l‘iﬁ)mu 'p) %ﬂf’ 36)

c FORIERD S HBEEFITK L, 1985 4E7 5 1992 4D RN B G ERER 24T - 7= i 5

Tlt, ¥ 343 AD 5> H BGE I[BfEMOH > T-FIT— A bW ieho7- (BLiEEIC
BGE ~NELK BENT-Z R H o= HOWNWTIEFEE STV ZeLY) 3D,

c RERDIER DB 5 310 ADEEFITKI L, 1991 £ 5 19965E®F"ﬂ V22 S A E kR %

T2l TA, 2412 BGE ~DBHEIENRRO bz (HLiE%EIC BGE ~NE<KEES
N2 ENRDHSTZPT OV TR STV 39,

T EF @\t (B, ot B AMEIEERS)

- BGE ZH 0 % 5 15 (< RWIREAW) & 3 VAT 72 8 L DIMBHE IR ER T
DLDFERITFR D B L7272 72 10,

* ZOEDPE LH#HAN T, MZIE < EHEICET 2 8EEHm o THh RN,

R
< WA LZ#HN T, AR EIEIC T 2 M 13 S TR,

B
- A L7 T SIS @R S R TR,

X EBAE
< WA LZ#HN TR, BB AMEICET 2 &G 1IA 5 TR,

RN ADEREN Y 27 5
s =y M 27 ICET D « SIS STV ARL3943)  (2013/9/30%ERE)

CBEETIC, JEBME TR 2 1EE EEWEIC 5 RN IR IR
HREE] O T3 AR b LSS ((ERBBENE o fabt
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) 122>\ T) T, BGE O~ 7 A TOWNIEL BINANERER ORIz 1T 21

D e

MEfEZ = RARA > b & LT, BED WG TOAEJEERFIFES A 1

X104 LU ZFYS T 51X < B E % 0.83ppb EHE LTV 44

FES AAESTHR

IARC :
B2

EU CLP :
NTP 12th ;
ACGIH :

TH 72 L 4

DAL L 4o

carc.2 47
fHH7z L 9

fH7za L 49

TR DRGE
ACGTH TLV-TWA : 3ppm (16 mg/m?3) Skin; SEN (2005) (ERZWRIL « JEIEMEIC )

49)

EEARIL © Anderson & O~ AZEB T HW AL BZFEER 29 Tid, AEmrE R

ZifiE) ZfekE & L7= NOAEL 7% 38 ppm T&® Y | in vitro. in vivo TDX
BIFHRBR CHBMEEENTTNWD L, o, vy AEEHELFEIC
BGE1.5g/kg AHE A PAZEME T L7224 S B 72 B CRAFMENRD S
Ni=Z &5, 1981~2004 4% T 25 ppm THh - =i EAE % FLE L. 2005
HFIZ 3 ppm ITEE LT,

Fo. B MREMMICIIT DRI & B REE D S S Tn D 2 &
5. ”Skin; SEN” & X f17z 50),

AARPEN 2 - (R Lo

DFG MAK : 1987 £ % TI& 50 ml/m3 & SHTW A, AFAIRERT —Z B ITREH T

TRV OfEI Sz, TARX Y ROBREEITSZ < ORBR CHEE SN T
W5, DSAJEPERRBRAE BTG DI TR A, Ao & 28 B MR BR
5., 7FNTV N T—T)F T 2=V T m—TF )L 7Y
UNT—T b L RERRIZ D AVJRIED 8 D ATREME SRR 4, MAK Values VU
A R @ SectionllB (23S vl R AN T Y — @ 3B AFHHMIZ
RN NV—T":2(2005)), ETo. BENDESITWIN S LVEAENE
BT EnD, THY, ST E &z 2950,

NIOSH : REL C 5.6 ppm (30 mg/m?) [15 minute] , PEL TWA 25 ppm (135 mg/ms3)
(2010)?
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BEARML : 7 U NI —T VD in vitro ZRIFMERER A2 BIZ, B COREEZE
3 L ONE M fEE O KBRS A2 Mk L C REL C il 1978 FIZRE S iz,
Fi2. 7 v bT10 HERAXL BB AT o TP OB (B
\Zxf9 5 NOAEL 73 388 ppm TH o722 & LV 29 OSHA TP TWA T
H5 50 ppm & 25 ppm IZ Fif B Z &Nt s & Lz,

OSHA : PEL TWA 50 ppm (270 mg/m3) (2011) 52)
UK : {7z L 59

51 SR
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b5+« ¢ H,0CH.0 4y ¢ 130. 19 CASNo. : 2426-08-6
GRS i Wy
ACGTH(2009) 3ppm(15. 96mg/m") R ;0. 91(25°C)
W 164 C
FRKJE 0. 43kPa (25°C)
B o 1-T V-2, 3R TR TSV L —T )L

VAN NS/

Syht

YT T — o BRIRIEPE R (AT v/ No. 258)
¢ 6X70mm 20~40mesh 100mg/50mg
Y7 o 7E 0. 1L/min

BRE 1L (Fok 24L)

PRAFME : R 4°C T 7 HELINICHE 2 2 &
TIrU T

W

i ag =
BERERINE HhibRE InL B
W& 0.2Tpug 2.7pug 807Tug
WEIEIEE 97%

flEE R (AR AGABRIZR 1T DAL )
0. 1L/min X 5min, 240min
W& 0.2Tpug 2.7pug 807Tug
WEIEIEE 99%

B TR G o) 0.048 1 g/mL
EETFR(100) 0.16 4 g/mL
s FIRGHEE)
0. 030ppm (v/v) (BExi&E% 1L &L T0)
0.0012ppm (v/v) (& E% 24L £L0)

ST TR T A a~ "7 57 &4 KT (GC/MS)
75 . i bR 1L
30min FrE (RJEIEAE. REx RED)

BES%: Agilent 6890N/5973MSD

<GC #>

F152:Stabil WAX

AL 0. 25mm X R 0. 5 umX £ 30m

HEAREE 200°C

A =7 =2IRFE 210°C

FHI8:40°C (1min) —»5°C/min—120C—20°C /min
—230°C (1min)

FEANE 7SV ARZAT Uk 2011

X¥¥U7H A:He 1.2ml/min

<MS #B>

A AL ET

A AL T0eV

HIEE-F:SIM

HEE &5 (m/2)

JVRN=T FN=2, 3-ZK ¥y 7 B V=TV A

57

WeaB A4 55, 41, 29

R AR MR bR s
(#iPH : 0. 27~897 11 g/mL)

SSHTREDY TV vav A4 A 13, Imin

WG AESRBREEE, 8 A < R EERE

W3 FRC L

£ NIOSH Manual of Analytical Methods No. 1616




