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CAS No. iE  . f!$- 1330-20.7
o-f:*:- 95.47.6

m-f*: 1.08-38.3
p-ti*; ,. 06-42-3

= . :,, , >

'6H4("H3'2

 f. i j 

l.  U:*1 ,8.- -. u -)V
2. fli i   jj; . j4s (.:r.  '. jL, ,*: >-j '>.    'tr) 1;* . i; i  ny

(C.  : !=   iL, ,:. > !: ;  :fj:; L7=11 'C') !={     *L; , jj 
. 'it !: Lt l, m-i:*: (*  40%) :6*:!  j,  ;- < ;i<v*, e?

o-4* ( *  20 %) , p-4* (*  15 %) , .:r.  ,-jp, *: :,,  : :,

(  15 %)  : ;:* , , i. Z4, 1:E*ZBny !Cld 0-f\:ld:* ;j<7  ' JV

 , 0-7 : ' D :-?-= } U iV, , '. :..' P / - iV, , '. :-.' U :,'

>'@>, m-f*;ld:4 7 7  ' )V , ?t  ' , .  ,. P > :77   >',

*'. :,' V >.' 'B! @>, p-1 ;!,:   L, ' 7  ' )V :, '5" V 7  ' JV

  s ?! . --)i, (=. x  '. iu) , p. } )V 4 )L. iS!0 . fi! 1 i*1. }:
t* ;   "). 4;:;8k; . i;R  !: L, t;*:  .*   ;; 0{;1 ; * 

'C' '.  ,' U 77jSj j  '  *L.   .

3.  t1: {1::  6tj *;2)
#j   'EE'C  i  ' 'ELO :- 

55"i'. Et 106.16

4. { ;;!!'

45-100 ppm O '. :,' V >"  -: : . t;El*!= ; i ' '1 , S L
jt:  != J: *'Ll !', fiib'C@>1 . 10t ld: 60-64%. c, d:,., f:: 3. 4).

;i :Egi: '0 tii B!C 0,2 m! (0.139 g) @> ' :.' P >" (Si-' 
{*0 i!i!E  : L)   :

. R : fun. 'C'j:to 'Ci fi   * ', 10-15 5i. i 

o  g: :  : 0  :-  :i4:!! i :  !: * ;j  5) t, j= g -c j, ,
f 1;:1 . 10L; ;E;Eid: 4.5-9.6 mg/,i,/cm' j: }jj5j  8$ *'Lj:: " . L
 * Lji  =,  : t::!;*}*  :.S:,Z4'  :'C?i . :@, m-   ' P > != 15

: : -1 Ef* ;J:Z F '0>;   . *!C ' U T

50 ppm (2L7 mg/,,, a)
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  i;:S43 , 2001

tl: 
nk.  ; (t:)
i , : (t:)
 $i:1;E (hPa, 20t:)
 1,1<, ; (C, ;%'1;H=!C)
7j<i '1!  (mg/!)

7iV=-iv,  -@>j @>; 't*j ; 1 . ,. < j!5*D*.c,,

5*'E5i*:1*i:=  'G,  ;1, *, , 0 ->. u > . us! : . ., p!c
 . 0 90 %75S?t +*. iV,   :. :  : L, Ct;Fil!t   *'L,  ,  :  ;!i  Ut
ij  Fpf ;!f4$1i4Fi ft*.   , tS5*. ~  , !: 35 mg/15 5g't:'zS, o
t:. C. @> !d: lOO ppm @>; $if!= 1 1RE, 1!,1i , S; L it=*g . O
5/. lX 1=*B   L , !g;li, 5&.1iC; E;E!,: 120 !, g/R{*/cm' }:  +
$;: f; *Lt:: "). 1 j;1 !=j@::t:@:) m.  -  , i, y jcj *= . 20 5 1 
 , jj. t,  :t . ,?!  ')P;  p*; Fi1 : $3 .k O*1  t, p'\@>
m.  ,.  ,. 1, , :,' ffj: :75* i;, j j  L 7t:*g .!= !;t, *  . 1 4X: 
EE13: 147 !, g/Rg/cm' *: $$tB:  *Lit:")
 Eo 'C . >' P :, 0*g .! J i ! !: L, tl, : !  , j !C J:

b 4.5-9.6 mg/R,*/cm" ' d:i ) v*i, i20 /tg/,S*/cm" ' ,9:
V. L 147 /tg/RE:/cm" '  :;g: L < *g,;g:   j;j;jj6:;6S*pf;;"  i'L
Cv. , , C !: !=;:  .:,. 1 6;.!C;  j!;:, g:lCj  ;  j*: . 1 1X. !CO
v. ci;t 1@?; :E;i 'p5 :!= J: *L! , :  . ; , E3 (  5; 
i; lx.  :  . i, ! 1 ) @>*u ., i i*1 1  !d  . tft@>
l-2 %!= !: !:' :    : d; i'LCv*; , 9).
,4c. , - :,, , > 330 ppm lC 10 5 '1i5? '> X , '11;! 3S:Ui= g1:

!=J: i, Ll; ', t;:9+t 1d  *B. t E,  'p@, :*:i i (i ij,),  
;-

 b, jl'jj $3 $: 0*,d'i6!!C ;jg;1p:1C t    *Lj:: " ." ).  : j=
;;E* v ,> x  !i gg j, *:i - j jX***, tggj-  **j t* -  *L,
;j,. :,, , >.,;b*j ,*,*:'; i  L49, , , C !: :63jiS g   *'ct v* . , 12).
i= } @>!*-- . j*1*, !C! .!lX  *L*=  ,- >. j, > jg: izjcfi fig 13)

'C, .;  !: L'Cfll$ ?t  "iP  lila@> {1:, .! :f*t?t   )" 
, . 'fg:!= ,:* b ,  '@> > E5g*id:   U :., ;,'** ' ! !*'C ?,  '
iv,  fj;. :" }: , : b  :it=- j*:  "iV : . n >. !t ! ."d:.-j :
!j. 14) .c};5. i*. !Cj p!    *'L. :,. : .  , jc- "j,,< >... j  ,, ,,
7k {1:, . j :ii. , :?'iu : . 0 >.g,*/ . j* : i::id:ii p;:* ! . 1*!=
ct :, rp j=*jFtE -  *. L. :, 3). ?:- -)vs!5, . ;, oj; Ea*s J: oe
,< >'*lf :,' ;5;i</p{1:@>**t/1, '*L'd**'L> 97%  : 1-2 % 3. 4)
 '  a5 ; ,. 0-et,  ,' , >.' 0Egg '?!'?")P , !,,S' 1;t  }: LC
 ,)p :?. 0 ;,,p!!t  . 4$:!: L 'Ci  lll   *. L.  , != v* 5 14i.  ,. >,
L, >! ,gj  E : . ?!  .)v,   . :j pg : @>B5!=1d:1 * S5
j; 75*,i5;;f '  *'Lt V* . , 15. 16),
 ;. rp ?!  . iP,   . :1jF1 02pj  g!d: 2*B'  .: : L*:; 

 . 3.6 R R  !: 30 BS:j8j " ', 3 *gjt:!: : .; . it=  . 1d: i-2 R*,j;5,
IO RS:115, 20 B$:ji6 " *:   ;!    *'Lt v.;5,.
5. /\!=** '*'. , 5;, 1:E
5-L d  5B tidf9/
; ;p  'jCp*  '. g  5Bt! 3g!= J: *Lld!, 4B Rj,  3gO* 

.

,,, ;.{*;

. . J

* 0.86

137-140
7-9

29

o. 1*

O. 880 (d20, )
-25.2
144.4
6.6

30
<142

m. {*

O. 868 (d" 4)
-47.9

139. l
7.9

25

<146

p-{*

O. 861 (d2'4)
13.3
138.3
8.6

25
<186

, , 69 Ppm (300 mg/m') t!g, L. : ,{c t ::p:t:' *," ' R
6>;9:;6, ,0 i:: " ' 75S, 104ppm (450 mg/m')  :'!3tS.*i*!: .
IE; 1 , (Simple reaction time) @Df!dJ$:" ' :$:', 207ppm
(900 mg/m') 'C'!d:fi jjg:!= j$:ojpj* ," ! ;gbit: " ) !: *R
 ,   *LtV*;5,. /::/:: L 138 ppm (600 mg/m') lg gg. @j:5.
lj;R R,!cg;:{b . E j:,:,*,,, j:, 21.22) !: -g- p& ;. , 3:>; ,,
5-2 1$!5 3*;!u3p l
*. >' P >,'1=*t' "- , !*;g 1 E3@>fi* i ll*-fi !={ i ;gl

!: @>j  i. ii a/ .{  i *:ab,  - >. u >..  !! 3$*\*  j!, *
9:v.,   !: LC.  . S. ,. V >,' (: :i - i0 70%!;!_L. * :, '.  ,,
P >  : L 'C,!E{iTEFtii14ppm i  175 ppm 5 E;, m-1*:
50~60%) !=*t 'p'.:ia!;Eg ! !iCV. *:!u ' t  f gg
: ' 175 :,i (gE. . 107 :*j, :,::'+. 68 : j) !=OV.'C@> la:ip:1 ! ")

 ?1$:1p::":, i ; ! ,  j ,  j; t: 'Ol j j*  . !C, g '
! g:j:  5, 0 1pt;  :75'1  E!   

p* (20ppmi;!T) ,1: b i ii3!E51! 3p51t (20ppm!;\L) !=
J: b  ;! ii != a&>  ,*Lt:7b3 Eq{ 13:  !Cl, :   *L : .
o t=. iiLi g   f ,*s J: Otnn. t EE{1:, B  f .!c!*:   .

 a3t>tV\;:: V. .
} iL, .z. >' ( jpj203 ppm) *:3 J: 0', '. :,' P >" (* :,5' :,' L,

.'!: Ut i i103 ppm    , m-4$:*: 50%) != '$', ,j:*
 . 1! , 8:  .. 3g:!* 'C v. t: 233 : i (9* 'i'. 122   , pc'}'. lll :t;)
O  S;5j' gg:. 'j=ov. .co i3, j " ) jc J: j'L!5!',  , tjE*,;i . 
*s J: OS* j  ilgt!=Bq ~.  1 : ;  :0>j  i!: ij !=id } "
=c. >' .  1 Eg p!: tbi L'C; :  ' a6; *. 0 ?=, nn. j  

jS::j $:3 J: 0'nn. jg' 1 {E ; :3gt?1d: . '1;tl t    *'L : @. o

.:, i :jp, ;i  , 

>

~.

="A:E*5.1=:di i*L, : ' 'tE{1: ' ; gt C. = . iV :7. E
>75S*g*j'8; != ; < ( jp;54ppm), } JV. =.>"*SC*L!=:f<
 , ';"  " V ;" ( 1 ; 13 ppm) ld:,*< >".!D 7  : !:  > 1=f i&;
j;5j ll gp" . 1*tV**: + 'fij ' 'j3:*g+. :@>j  ,;9 !,
*i{E1$tS!  f T !' u~i7i , :. g >t:** !fO{b .! != 1 
.g' ; ,;j*ld: gB $, :b' 1= f$ i'Lt v. ; : v. 25).
5-3  iE   j5E75SA, ;  

*; 4,300:*i (66.500 /* cF) t:.* S;.
 : L'ct' *?*Li::,p ,  {j: -!iSj (><+ v >., } iu;z. >,  ,-
>. v ;..) !p'Et:;i#i  .!. *s ij ,  *A,  e! 

. c i, *- :, u 7
(15.676 /\ ,iL) i! , S 2: :@tA, 5g,p.@> i8it=a  1   .; . Bd;*i*
 . Ll*   :fLti: *,o j:: 26).

1973-1992, FR5 !C
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 .*@:*SA; ,':+' 3,730 :*  !: **   533 :*1t: @:.*j'*;. !: L*:
-7f*5!= ;k f'L!dt, *gEt  !Cj6;j&gE '. >' V >'1 g3 . :! t: !:
t ; :E;*t.  ,? 'C 1  SA, *s J: 0, i B 75<A, @)gt E7fy*:* v ;<
jj:  . *'L  * *'L 5.8 (95% 1 '   1 : 1!5 1.9-22.0) ,:3 J: Z1* 2.7
(0.9-8.3)  E! c7::j5s    j 57j< *tj: < (ii gg;g\ *j' 

  = 8f li 3 J$:s J: 0*5t511 8 1) *  i 1=1* 0 'Cv* 9:
v, 27)
6. 6g! +j!  ;jc*j  ' ,' "'

6-1 .; ;!1:E ' 
t  i'{* '.  ,' V >.'$:s $: 0**'.  , P >,' -*  ,'1 f$@? . i ' "

ft@>5 f:,, *B Cti:Qif0 T ;:: * . . T 1=; *  ' . tb

@:t0 7:=&!> 1= F JL'Z- > !C l;d';'.>, j; L .  :. ljL .t.  , 2. 28. 2g).
C *'L , @>jfj , 1*:;  -j  *5 J: Ot'  E  ;1= J: b  :{ O

:}<, Ni1 != 7b*; ,.>,*@ :63z*> b ,   v } Q*. 7* LCL, lif:1, : 1*
JV=. :,'!=tl: Ut o.  ,. S, , 1, , > 3> ; , V. 13 m- ,. >, P > 0 1 E
IJ:* ** 6  !=1 v* c 2:  !  . ~75t 7 * Xl:i. ii 1#, L050ti

t,
" ' 1'  ; . L0501i , *;3 J: 0',>' ,i',**1;::1* :fri L0501i ld"*"
>' V 7 3**-t;El Rd !C*i' :b**: < v*.***L i, } )p, .. >,.,, jj 
i= ! 1 'jt;;; L, v. c E:  .  L'cv* ;>,.
6-2 14=i i* 7.  !=B5 '; ' , 
o- m. >b ;6, V. 1,:p-St.- :... V 7 2,000 ppm 1= 6 RfjE5/ B x 3

B i . :1 33 Lt: g 'Cl*:, V* '*LO> 1 j 0*g '!=  il+
*B*t  :B:@>:1 jj" !:t i:gT ;z:,@>:b  . =i-)v7 .  > L, ,<iv
o J=  . 5:.  g b, 7, 30). 0. , m. zb ; , V. !t P. ' ' "' ' '
2.000 ppm !Cl;::t;:! ,$ L /:: , ', B{' P-450 ftO*j  075* 2.
&> 1;> *'L/:: 3i) .
m-, '.  ,' V > lOO ppm !C  y } j ' 6 *:1i /B X 5 B/:g X

6 ibi@ !  :1 Eg L*:  'C13:, B j j /i  j*0>t+liU : 
 >,  : i::1 1* 1  (rotarod) i;*:*:R*'lt 1,::t*   @> 70%!;!
T!=,  1.3E'i Qb 13:tt ' R !5\@>*  50 %1= (v. 'i'*'L  ,; 'j :)
f T L 7:: 32. 33. ,, .
6-3 EE;i6' g'1:@
7 '> X 'E:'i; *!t 6-15 B O R5 0-St' :,' V 7 115 ppm != 4 Bf:

 , X 3 j 1/B j . j::i! 3g U*: ! c'13, j 1 E*5*!=tl: Lt
j { 0>j*E*tjl n;ipfbl !:{1: , j !!E . gabi=. 1 j @> j ,!*
m. j*:*:s J: OSp-j: :. c t> *jj ;; .;; *. Lt= " ). ; . y } f:.*;Ej!6 4-20
B @) :E;j fll '. :,. P 7 500 ppm != 6 BL:ft, / B i; i$Zil ES: L
7= !;  :'!3  G, **:: EE. ;i :igltL13: , j    *Lt *. 0 *: 36).
Li5. LBl@> ! :Z:'1*   v }  :'iiEt*7-20 B @>1;5. : ; f@ 
,, P > 200 ppm 1= 6  115/B l;i;i;tli 3S Li::  : C Z, ,  t. j -
O* j; fj !j@B*gg; !Cj .*! *S ga*j G, *Lj= 37) .
64  : -!6:1:t
, ,- :.-. p ;,, j* 3  ,. 1;!@, j*: !:   Ames  j*g;*1 jj!@ " ',  !  . j*:

 ,*' j !;ti j 39) 6:*& , *Lcv.  ,.
6.5 @*;jSA. .j!E
 it*0:) B6C3Fl ? ,> X !C, *. S, . V >.'i!  ', 1* (0-.*'. :,' V >'

9%, m-*'.$,' P :,' 60%, p. St, . $, v :,, i4%, ;:c.  ,-)v, *: >-

.lf>, 17%)  E:. } ,>, Eu = :,'?t 'C'*i  iEL, , 0, 500, 1.000
mg ,*,. :... V >.'/kg/ B X 5 B /ia x 103 ;!ai;:; * . i -!@- Li:=
 g; , 6i,, @*7b*A, ' lJ:@*,!1!   *'L;! **o j:: 40i .
7. 3i' i t;EO;ii+ 
i;!L@>* ' ' ' : *  .  }:
l) :  :g;j:+'@:. j* V*i::+>g;: 1  :C' 104ppm X 4R Ba! 

3g:1=J: b !*:i R+1a0! : ;6S  biG, *L*: fg+ j**
  . , C t: ,

2) ; . j, j  '!=ol, .t@>;a:  JC'1*Bqj 13   ,*.!=   *c
'C V*; . V*:63 *'. :,, P >" @:) j  ;!3 } JL'. Z. > @D j 
f != :i{9\ L'C'v.  i C !: .
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