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Fig. 1  Effect of initiator concentration on the conversion of

AM polymerization in PEG agueous solutien
[AM] =2.15 mol/L, {PEG] =3.44 mol/L, T =355C
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Fig. 3 Effect of temperalure on the conversion of AM

polymerization in PEG aqueous solution
[AM]=1.42 mol/L, [PEG] = 4.57 mol/L, [APS}=2.21 x
107* mol/L
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Fig. 4 Relationship between ln{dX/dt) and temperature of
AM polymerization in PEG aqueous solution initiated by APS or
APS-TEA
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Fig. 5 Effect of medium concentration on the conversion of AM
polvmerization in PEG agueous solution

[AM]=1.52 mol/L, [APS] =2.37% 107 % mol/l., T=35C

80
4 Span-85 o
¥ No emulsifier
. 60F D Tween-20
£ o SDS
o
£
£ 40
L
-
g
&
20

109 150 200 250 300 350
Time {min}

50

Fig. & Effect of emulsifier types on the conversion of AM
polymerization in PEG aqueous solution
[AM) =1.49 mol/L, [PEG) = 4.82 mol/L, [APS] =2.32x

107 mol/L, T=60%C, emulsifier concentration = 2%
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Fig. 7 Effect of APS concentration on the conversion of AM
polymerization in PEG aqueous solution initiated by redox
initiator

[AM] =1.49 mol/L, [PEG] =4.82 mol/L, [TEA] =2.13 %
1077 moliL, T=45C
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Fig. 8 Effect of TEA concentration on the conversion of AM
polymerization in PEG aqueous solution initiated by redox
initiator

TAM] = 1.49 mol/L, [PEG] = 4.82 mol/L, [APS] =4.65 x
107 mal/L, T =45C
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Fig. 10 Effect of AM concentration on the conversion of AM
polvierization in PEG  agueous solution initiated by redox
initiator

[PEG] =4.82 mol/L, £ AP} =4.65 x 107" mol/L, [TEA]
=2.13x 1077 mol/L.. T =350C
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Fig. 9 Effect of polymerization temperature on the conversion
of AM polymerizatien in PEG aqueous solution initiated by
redox initiator

[AM]=1.49 mol/L, [PEG] =4.82 mol/L, [APS] =4.65 x
107* mol/L, [TEAI=2.13x 10" mol/L
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KINETICS OF ACRYLAMIDE POLYMERIZATION IN POLYETHYLENE
GLYCOL AQUEOUS SOLUTIONS

SHAN Guorong, CAQO Zhihai, HUANG Zhiming, WENG Zhixue
{ Institte of Polymer Engineering , Zhejiang University, Hangzhou 310027)

Abstract The advantages of acrylamide (AM) polymerization in polyethylene glycol (PEG)} aqueous solutions are
the lower viscosity and higher monomer concentration of the polymerization system.It may be used to prepare water
soluble polymers with high molecular weight which can be directly diluted for use. It overcomes the problems of
mixing and heat transfer of polymerization systems, low polymerization rate, and qualities of products in the aqueous
hemogenous polymerization.On the other hand, AM polymerization in PEG aqueous solutions is performed in water
without using any organic solvents. It alse overcomes the pollution and recycle problems of organic solvents for
inverse phase suspension polymenzation, waler-in-oil inverse phase emulsion polymerzation and precipilation
polymerization . It is a new polymerization method for preparing water soluble (co) polymers.In this paper kinetics of
AM polymerization in PEG aqueous solutions were studied by the improved bromating method. The effects of
initiator, monomer and PEG concentrations , emulsifiers with various HLB values, and polymerization temperature on
kinetics of AM polymerization in PEG aqueous solutions initiated by single and redox initiators were investigated. It
is found that the monomolecular termination is more than the bimolecular one for AM polymerization in PEG aqueous
solutions . The apparent activation energy of polymerization initiated by ammonium persulfate-triethanal amine { APS-

TEA) redox initiator ( E, =42.3 kJ/mol} is smaller than that by single initiator APS ( E, =96.1 kJ/mol) .
Key words Kinetics, Acrylamide, Polyethylene glycol



