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Tab.1 E, of AAm polymerization initiated by polymerizable aliphic tertiary
amines and persulfate systems

Polymerizable Chemicat formula E_ (kcal/mol) Ref.
amines
CH

DMAEMA CHy=C— £— 0~ CH,CH, — Ny 8.7 12

CH; O

/CH3

DMAMMA CH: =|C— ”C-— I~II-{CI“12CHzl\l\C[_I3 9.2 [2

CH; O

/N
CH;,=C— C— O— CH— CH2— N 0]

MPIPMA 2 | I | 2 N, 1.1 13

CH; O CH;

7\
MPEMA CH; =’c— “c— O— CH,CH—N 0 13.6 (4
v CH; O
I\

MMMA CH; =|C_ “C'— NH— CH,— N (0] 13.4* [4]

CH; O

I

MPMP CHz =|C— ||C— N N—<: _y 10.9 Found

CH; O

* Combined with Lpo
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Tab.2 The mfluence of polymerization condition on the molecular weight for PAAm

[MPMP] x 10* [ AAm] Temperature  [K2S;08] X10°  [AA] (]

, Mw <1077
(molA) (mol1) (t) (mol1) (mol /1) (dvg)
2.8 1.26 18.11
4.8 1.0 40 1.0 0 1.14 16.95
7.2 0.73 12.62
9.6 0.55 10.69
0.5 0.92 14.71
4.8 1.0 40 1.0 0 1.14 16.95
2.0 1.43 19.69
30 1.21 17.63
4.8 1.0 40 1.0 0 1.14 16.95
50 0.74 12.75
0.73 15.85
4.8 1.0 40 1.0 1.46 14.18

2.19 11.58
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POLYMERIZATION OF ACRYLAMIDE BY USING
INITIATION SYSTEM CONSISTING OF
N-METHACRYLOYL-N’—PYRIMIDINOPIPERAZINE
AND PERSULFATE

GAO Qingyu, ZHANG Fulian, YANG Gengxu, ZHANG Juxian
(Department of Chemistry and Chemical Engineering, Henan University. Kaifs, 475001)
LI Fumian
(Department of Chemistry, Peking University, Beijing, 100871)

ABSTRACT

Aqueous solution polymerization of acrylamide ( AAm) was demonstrated
by using initiation system consisting of N — methacryloyl = N '~ pyrimidinopiperazine
(MPMP) and persulfate (KPS). The polymerization rate equation was obtained
to be

R,=K,[MPMP]'?[KPS]"?[AAm] "
The overall activation energy for the polymerization was calculated by Arrhenius
equation to be Ea=5.6 KJ/mol. The redox nature for the polymerization was
clarified. A super high molecular weight up to 10’ of PAAm was obtained by
using this initiation system. From the fluorescent analysis, it was confirmed that
MPMP not only acted as a component of the redox system, but also entered into
the acrylamide polymer chains.

Key words N-—Methacryloyl- N ~ pyrimidinopiperazine,  Polymerization,
Redox initiation system, Acrylamide, Super high molecular weight polyacylamide





