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Abstract: T he initiation mechanism of aqueous deposited polymerization of acrylonitrile initiated by i
organic initiators was reviewed. lonic radicals were easily produced to initiate the aqueous deposited
polymerization of acrylonitrile in the presence of main oxidants, such as persulfate and chlorate in the
inorganic initiation systems.

Key words: acrylonitrile; aqueous deposited poly merization; initiation mechanism

[1- 4]

, (PAN)
.61 0% . 1

) ( ) : '
( AIBN BPO

( K2520s,
_ $:0s )" (AN)

(AN) ; ’

e

, 30~ 55C

[7- 14]



78

/2008 3
) ’ (HS05 —s5:0%
[17]7 i SZO? H20 HS0s- | (1)
AN ) (S0i ™)
- ) (HSO3) , 40C
20 40 , (2) 3 .
(1950 ) Du Pont , 60 C
13 ( Orlan)'™  J.R. (4 LR ,
Ebdon ™" - ( )
- PAN , P. , _ (
Bajaj " - ) ,
[11] ’ ’ ﬁ |C|) T
B ”O_ﬁ + (‘HFlc‘H —>HO—$ —cHz—(l‘« (5)
B - 0 CN 0 CN
I I )
2 'O‘ﬁ‘O'+ (‘lefll ——>-o—.lsl—o—c113—c» (6)
O CN 0 CN
21 - ( ) - H
HO' + CH,=CH —> |1()—CH3—J~- (7
$208° + H20 —2HSO03 (1) 'CN .
S:08 + HSOs —S0i + SO + HSO3 (2) )
S208 —— 2507 (3) , (8)
R*+ H2 O—R-—-H+ HO"- (4) R (
- ( ) ), (9).(10)
\ ($208) (9) . (10 (
R.R )
H H
R'—CH,—C: +n CH,=CH —> R'*f—('liz—('iif}"—(‘ll:“(l‘v (8)
(l‘N ([W CN CN
H H

l |
R'——CH, —$H—‘)TCH: = ? + $ ~—CH,—CH, —c|‘H—r,,7 e

CN CN  CN CN
H H
R'——CH,—CH—J;"CH,—C —(l?'—CHg—f‘“CHz =CH~—R" (9)
N b
H H
R' —(—CH1—$H—),,—CH: —é‘ + é ~—CH,—CH,~CH— ) R*"—>
CN (‘_"N CIN CN
R'——CH, —CH——CH=CH + CH,—CH,—t=CH, —CH—J,"R"
| | f I (10)
CN CN CN CN

Bl R FAC AR (TA) 5 AN SR, gt AT DA% IR T R W X A7 A R

>

i [758 v 2 ok L
"on = e e, =¢ ~cH, coon 1% . K, #k

CN COOH



79

ICHgCOOH
R'—<—CH:—?H—L—<—CH:—C|+M R" 1D
CN COOH
2.2 - ( ) -
$:05 + F&& —S0i + SOT + Fe*  (16)
S0 + SOF — S0 + SO + SOF (12 SO7 + Fe' — 807 + Fe (17)
$2:05 + $037 —S0i + SO¥ + $05 (13) 25 -
. ) (1) - -
, (12)  (13), - , pH
, (6), 45 , pH 1.9~
(14) (15 2 2% pH ,
0 7 ; (18),(19)
*o—ﬁ— CI]::?H — *o—s—cnz—?- (14) 5 2
O CN CN ’ o
0 : (5 —
Il Il | (7)
’o—|S_S' 3 CH;:|CH —> ‘O—ﬁ_S_CH:_C‘ (15) ?
(6] CN O
23 ClO3 + H2S03 —
, —0Cl0 + HSO:+ HO* (18)
7 3) 2Cl05 + 3S0% + 3H" —
2CI+ 3805 + 3HO* (19)
AR - -
, pH 2~ 3 ,
- PAN (1ol
(AN)/ (AIA) ,
(201 AN/ATA (0) (1) ;
(IR) =1 0 - - , .
ATA , IR HSO3 ClO3
N-H C=0 : : b
778cm”" S—0 (781 HSOs + ClO3 —S05 + HO *+ ClO2 (20)
AN/ ATA AIA , HSOs + Cl02 =805 + HO *+ ClO” (21)
HSO3 + ClIOT —S05 + HO *+ CI (22
24 - - - (2) - _
, Arjun Maity ' - -
[13,14] _ _ PAN _
; (2).(3) ; ;
, (S20% ) (Fe’) ; (23),(24)
) (16) , As-C
, AsO ,
[15] _
R , 1 NaAsO2+ H20 —— NaH2As0s3 (23)
1 ( ) , H2As03 + Cr" —H:2As05+ Cr”  (24)



80

/2008 3

[ 24,25

[3]

[4]

(6]

(I)H

|
H,AsO; + CH,=CH —> OZ?S—CH:—? (25)
C

CN OH N
(3) - -
9 B} 10 ~ 30 OC
39kJ/mol' "
[13 2 [13 973’7
AN  AIA
, AN

KOBET SIP, DEEVIS. Carbon fibers: Structure and m ech ani cal
properties [ J]. Composites Science and T echnology, 1997, 57:
1571- 1580.
) , . [J1.
,2000,25(4): 9- 13.
[J . s

2000, 25(1):1- 7.

[JI. , 1995, 10
(4):13- 25.

SEN K, BAHRAMIS H, BAJAJ P. High performance acrylic fi-
bers [J]. Journal of M acromolecular Science: Reviews in M acre-
molecular Chemistry and Physics, 1996, ¢36: 1- 7.

GUPTA A K, Paliwal D K, BAJAJ P. Acrylic precursors for ca-
bon fibers [J]. Journal of Macromolecular Science: Reviews in
Macromolecular Chemistry and Physics, 1991, ¢31: 1- 89.
EBDON J R, HUCKERBY T N, HUNTER T C. Free radical
qpueous slurry polymerizations of acrylonitrile: 1. End-groups
and other minor structures in polyacrylonitriles initiated by am-
monium per sulfate/ sodium metabisulfite [J]. Polymer, 1994, 35:
250- 256.

EBDON J R, HUCKERBY T N, HUNTER T C. Free radical

qpueous slurry polymerizations of acrylonitrile: 2. End-groups

and other minor structures in polyacrylonitriles initiated by pe-

tassium persulfate/ sodium metabisulfite [ J]. Polymer, 1994, 35:
4659- 4664.

[9] BB Mz, B, & FACHTUE RS EH &m0 7 5 PAN
[J]. ,1998,(1): 1- 5.

(o).,

[J]. , 1998, 10(2): 8- 10.

[ 11] . . -
[J]. , 2006, 22( 6) : 48— 50.

[12] B, B, . B AET IR IR U I SR A N
[J]. , 1998, 10(5):4- 7.

[13] , ) ,

[ [J].

, 1999, 15(4): 364- 372.

[ 14] , ) ,

1I [J]. s
1999, 15(4):373- 381.

[15] [M]. , 2003.

[ 16] [M]. .1999.

[ 17] , , [M].

, 1999.

[ 18] , ) ,

[J]. , 1992, (1):1- 8.

[19] BAJAJP,SEN K, BAHRAMIS H. Soltion polym erization of ae-
rylonitrile with vinyl acids in dimethylformamide [ J]. Journal of
Applied Polymer Science, 1996, 59: 1539- 1550.

[20] s . /

[J]. ,2007,22(1): 12— 15.

[21] ) , ) /

[J]. ,2007, (4): 53— 56.
[ 22] [M].
, 1976.

[23] MAITY A, BISWAS M. Kinetics and mechanism of the K,
CrO+NaAsO; redoxinitiated aqueous polymerization of acryle
nitrile [ J]. Journal of Applied Polymer Science, 2005, 96: 276 —
280.

[24] CUICS, WANG C G,ZHAO Y Q. Monomer reactivity ratios
for acrylonitrile ammonium itaconate during aqueous-deposited
copolymerization initiated by ammonium persulfate [J]. Journal
of Applied Polymer Science, 2005, 100: 4645- 4648.

[25] CUIC S,WANG C G,JIA W J,ZHAO Y Q. Viscosity study of
dilute poly (acrylonitrile ammonium itaconate) solutions [ J].
Journal of Polymer Research, 2006, 13: 293— 296.

(50673052)
: 200705 16; : 2007 09-25
(1985—), , s
(250061) E-mail: zhyq5891@ 163. com




