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ABSTRACT

1) The copolymerization of acrylamide (M;) with styrene(Ms) was studied in absolute methanol
solution at 50°C, wusing azobisisobutyronitrile as a initiater. The monomer reactivity ratios

determined at 50°C were as follows:
1 =0.2,

?"3’1.05

and from these values, Q and e values for acrylamide were calculated as 0.37 (Qy) and 0.45 (e1)-
2) Overall activation energy of copolymer was calculated to 24.3K/cal mol, using the Arrhenius

epuation.

3) Measurement of intrinsic viscosity and observation of physical properties were made on the

copolymer.
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TABLE 1 Copolymerization of Acrylamide with styrene in methanol at 50°C
[AIBN] =1.22x10-? mol/ 1, Total volume: 20ml.

Monomer Copolymer

No. acryla- styrene acryla- styrene {acrylamide)/ N acgy]a- styrene Eacrylamide] /
mide (mm mide (mol%) (styrene) (%) mide {mol%) [styrene)
{mm mol) mol) (mol%) {molar ratio) (mol%) {molar ratio)

1 4 35.92 10 90 0.112 .33 9.6 90.4 0. 106

2 9 33.95 21 79 0.265 2.38 168  83.2 0.210

3 16 32.21 33.2 66.8 0. 495 3.25 22.4 77.6 0.2383

4 24 27.86 46.3 53.7 0. 861 4.68 3.3 68.7 0. 456

5 25 26.12 48.9 51. 1 0,957 5.13 33.2 66.8 0. 496

6 33 17.4% 65.5 34.5 1.895 7.92 49.6 50.4 0.986

7 36 12.19 74.7 25.3 2.953 9.21 56,2 43.8 1,280
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Fig. 1 Monomer-polymer composition curve in the
copolymerization of acrylamide with sty-
Iene.
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Fig. 2 Acrylamide-styrene reactlvity ratios by

meithod of Fineman and Ross

F: molar ratio of [acrylamide)/(styrene}
in the monomer mixture.

£: molar ratio of (acrylamide)/(styrene)
in the copolymer formed.
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TABLE 2 @ and e values for acrylamide.

Comonomer solvent Reaction temperature(°C) 0 e Ref.
acrylic acid Benzen 60 0.92 0.48 3)
acrylic acid Water 25 0.75 0.61 13)
sodium ethylene sulfonate Water 50 0.75 0.61 14)
vinylacetate methanol 50 132 0.79 6)
vinylisothiocyanate - h 0. 343 0.89 4)
(styrene) (methanol) {50) {0.37) (0.45)
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Fig. 3 Time-convertion curves in the copolymeri-
zation of acrylamide with styrene.
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Fig. 4 Arrhenius plots
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Fig. 5 Intrinsic viscosities of acrylamide and
styrene copolymer im Dimethylformamide.
C-1: Copolymer No.1
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Fig.6 Relaiionship between specific viscosity and
intrinsic viscosity of acrylamide and sty-
rene copolymer in Dimethylformamide.
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Fig. 7 Relationship between Intrinsic viscosity
and copolymer composition.
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TABLE 3 Solubflity of Copolymers in organic solvents.

Dielectric Solubility

solvent B polystyrene  polymers  copolymer  copolymer 1y rytamige
cyclohexane 2.02 ps i i i i
Cely 2.25 5 8 i i i
Xylene 2.27 8 8 i i i
benzene 2.28 s 8 s i i
toluene 2.38 s ) i i i
CS; 2,64 s 8 8 i i
chloroform 4,81 s 8 s i i
acetone 20.7 8 $ ps i i
ethanol 24.25 i i s 8 i
methanol 32.63 i i i s i
DMF 37.65 — 8 ) 8 i

ps: partial soluble  s: soluble i ineoluble
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Fig. 8 IR Spectrum of acrylamide and styrene copolymer (No. 3)
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