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Abstract

The copolymerization of acrylonitrile with sodium g-styrene sulfonate initiated by
potassium persulfate-sodium bisulfite in an aqueous solution and copolymerization with
B-styrene sulfonamide initiated by azobisisobutyronitrile in N, N-dimethylformamide $0-
lution were reported. The copolymer compositions were determined from the nitrogen
analyses for acrylonitrile-sodium f-styrene sulfonate copolymers and sulfur analyses for
acrylonitrile-S-styrene sulfonamide copolymers. The monomer reactivity ratios (MRR) for

these monomers were evaluated by the Fineman-Ross method. The results obtained are

as follows:
Acrylonitrile (M,)-Sodium $-styrene sulfonate (M,) (at 45°C)
=061 7y =0.16
Acrylonitrile (M))-8-Styrene sulfonamide (M,) (at 60°C)
7 =13.0 7y =0.01

From the MRR values Alfrey-Price Q and e values for sodium pg-styrene sulfonate
were calculated to be Q=010 and ¢=1.22. The values for B-styrene sulfonamide are
Q=041 and e=2.62.

The infrared spectra of copolymers were obtained by using Hitachi EPI-G 1 spectro-
photomer and it was found that the infrared spectra in the 1600~2500 cm~! vary ac-
cording to the copolymerization with S-styrene sulfonyl derivatives. Although its repro-
ducibility is poor, the adsorption band at 2050 cm~! which is due to keteneimine linkage
is obtained from acrylonitrile-sodium f-styrene sulfonate copolymers. On the other hand,
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the band at 1665 cm ™! which is due to the C=N linkage is always observed in acrylonitrile-
B-styrene sulfonamide copolymers. The above evidence suggests that the penultimate
effect of j-styrene sulfonyl derivatives might have some influence on the structure of

acrylonitrile units in copolymers.
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Table 1. Copolymerization of acrylonitrile and sodium
S-styrene sulfonate (SSS)

miignirelrt?;d Conversion  [Time of the runs Nitroger(;opo\lymer $S5
(mole %) (wt. %) (min.) | (%) | (mole %)
10 3.1 20 23.90 2.7

20 36 15 22.39 44
25 2.2 60 22.40 45
30 3.8 120 19.85 53
35 28 120 19.13 89
40 45 180 18.54 9.8
50 30 270 15.42 154
60 2.3 330 13.60 19.7
70 1.0 480 9.05 33.1
80 0.4 480 6.81 126

Copolymerization conditions: Monomer 0.9 mole//,
K;S;05 1.0x10-2 mole/d, NaHSO3; 1.0x10-2 mole/¢ at 45°C.

Table 2. Copolymerization of acrylonitrile and §-styrene
sulfonamide (SSA)

mzi%ni:rt?:ed Conversion 1E’l‘ime of the runs Sulfurbopol:ymer SSA
(mole %) (wi. %) | (min) (%) | (mole %)
10 11.0 60 0.96 1.6
20 10.1 90 1.06 1.8
30 8.3 120 1.78 3.2
40 3.4 120 3.03 5.7
50 7.6 180 3.18 6.2
60 36 240 3.62 7.7
70 2.2 300 5.39 11.4
80 1.8 960 8.63 22.0

Copolymerization conditions: Monomer 2.0 mole/4, AIBN 2.0x10-2 mole/f at 60°C
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Fig. 1. Fineman-Ross plot for the copolymerization Fig. 2. Fineman-Ross plot for the copolymeriza-
of acrylonitrile (M;) with sodium g-styrene tion of acrylonitrile (M;) with S-styrene
sulfonate (M), sulfonamide (M,).
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Fig. 3. Feed-coplymer plot for acrylonitrile, sodium j§-styrene
sulfonate. The curve is for 7 =6.1, r,=0.16.
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Fig. 4. Feed-coplymer plot for acrylonitrile, 5-styrene sulfonamide.
The curve is for 11=13.0, =001

AN b ok 2B SIERC Rc b, SSS OEFME DB X ARG AR T 5 h O
EEzbNRD,

AN-SSS %, AN-SSA % MRR filif X 08 AN @3 5 Q1(=0.6), e;(=1.2) fiins 5 (3),
(4) KA VT SSS I8 L O SSA Iwxt1 5 Alfrey-Price @ Q, e flix ki,

e =ex(—Innr rz)% (3)
Q= ’7Q‘:1‘1’ exp {—el (el_€z>} (4)

SSS: Q,=010 =122
SSA : Qg = (.41 &y == 2.62
SSS IV SSA XL 2-VEWR=F v v THEPOLEFOEERIS TR ALk VEEE L
LToMIER(A) &AF v vFEEE L CORMERNRTRTH 5,

A mCHzé[H s O=CH ——> CHe Cf/—-CH——é/l

l
v @ S02X v @ S02X
(B) CHzc'lH + C{-/=CH e~~~ CHe CH—CH—CH
N SO2% CN  S02X

WO RN R & B A FELEET BT SSS ks LN SSA @ Q, e fifl & HEMEFELLO il
DE /S w—D Q, e fli'® % Table 31/RT,



138 B - Bk OF - mE¥EZ 8

Table 3. Q and ¢ values for sodium j-styrene sulfonate,
B-styrene sulfonamide and other monomers
containing sulfonyl group.

Monomer 3 Q | ¢
Sodium j3-styrene sulfonate , 0.10 1.22
5-Styrene sulfonamide ‘ 0.41 2.62
Styrene ‘ 1.0 —0.8
Sodium vinyl sulfonate | 0.064 0.41
Sodium p-styrene sulfonate 2.49 —0.59
p-Styvrene sulfonamide 1.62 0.37
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Fig. 5. Infrared spectrum of acrylonitrile-sodium j-styrene
sulfonate copolymer: 4.4% SSS.
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Fig. 7. Infrared spectrum of acrylonitrile-3-styrene
sulfonamide copolymer: 7.7% SSA.
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