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Fig.1 The Structure of COBF
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Fig.2 'H-NMR spectrum of the final product from catalylic chain
transfer polymerization of HPMA
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Table 1 "Apparent chain transfer constants of HPMA at 60°C measured
vie Mayo and CLD methods .

A=A, -

Reation odd Conver- cwe
Time  Mayo Eq. CLD Eq. sion  Mayo Eq. CLD Eq.
(h) Method Method (%) Method Method
0.25 2448 1609 1~4 2863 2034
0.5 1841 1641 4~10 1847 1491
1.0 941 945 11~15 1171 553
1.5 880 345 19~ 21 1393 591
2.0 1079 413 30-~35 668 |
4.0 675 149 > 40 285 145

6.0 634 40
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Fig.4 The selected Ap“k- segment in the whole curve
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Scheme 1 Proposed mechanism for the formation of stable cobalt-carbon bond

Table 2 Molecular weight characteristics of polymers prepared for the
chain transfer constant determination of COBF in the bulk free-radical
polymerization of HPMA at 60°C

Reac- [COBFly/ Conver-

M, M, - Apa
tion [HPMAl, sion PDI
, (10*y  (10°) (10-%)
time  {10°°) (%)
0.25h 0 8.72 1040 4316 4.15 0.1
2.38 3.60 12 139 4.34 15.45

3.56 2.41 29 65 2.24 36.66
4.75 1.85 20 39 1.95 37.747

5.94 1.69 12 27 2.25 61.56
0.5h 0 34.06 93 374 4.02 0.1
1.24 7.21 41 96 2.34 13.9
3.73 5.24 pal 42 2.0 41.2
4.98 4.62 20 39 1.95 41.1
6.22 3.05 15 26 1.73 69.4
1.0h 2.13 61.60 74 123 1.66 6.8
3.19 15.99 49 84 1.72 10.55
4.25 13.42 44 68 1.55 16.5
5.32 11.39 32 57 1.78 28.7
1.5h 0 63.84 358 790 2.21 0.81
1.11 28,51 212 510 2.40 0.95
2.23 26.17 82 159 1.94 7.5
3.35 21.97 68 114 1.68 . 6.66
4.46 21.04 62 111 1.79 10.9
5.58 15.24 39 68 1.74 15.1
20h [\ 68.42 365 686  1.88 1.53
1.68 29.:56 70 136 1.94 7.07
3.36 24.91 52 w7 2.06 11.5
5.04 21.54 42 76 1.81 17.8
6.73 20.54 31 56 1.81 21.5
8.41 18.24 24 42 1.75 28.5
4.0h 0 73.56 359 836  2.33 1.79
2.53 40,12 2 558  2.52 0.9
3.80 36.45 109 229 2.1 5.39
5.06 30.55 60 12 1.87 6.28
6.0h 0 74.24 295 576 1.95 2.718
1.27 53.45 70 175 2.5 2.91
2.53 48.02 58 114 1.9 11.36
6.33 40.15 48 97 2.02 10.8
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THE EVOLUTION OF THE CHAIN TRANSFER CONSTANT DURING
THE CATALYTIC CHAIN TRANSFER POLYMERIZATION OF
2-HYDROXYPROPYL METHACRYLATE

FAN Hong, ZHOU Juncheng, LI Bogeng
{ State Key Laboratory of Chemical Engineering at Zhejiang University , Hangzhou 310027}

Abstract Using cobaloxime boron fluoride ( COBF) and AIBN as catalyst and initiator respectively, the catalytic
chain transfer bulk polymerization of 2-hydroxyporpyl methacrylate ( HPMA) was carried out at 60°C and the low
molecular weight polymer with a terminal double bond was prepared. The evolution of the apparent chain transfer
constant { C§*) of COBF during the polymerization was determined by the Mayo equation and the CLD (chain length
distribution) equation respectively . At the beginning of the reaction,the chain transfer constant showed values of up
to about 2000, but with the increasing of the monomer conversion, the chain transfer constant decreases and keeps at
a value of about 600 for sometime and then decreased again . The most likely cause for the catalyst deactivation is the
stable cobalt-carbon bond formed at the firsl period of the reaction and then reached equilibrium point. When the
polymerization proceeds up to middle and high conversion, the chain transfer polymerization is further manipulated by
diffusions of polymeric propagating chain -and catalyst molecules, and the apparent chain transfer constant fell to
value of below 300. It has been found also,that the data determined by the CLD equation are usually lower than
those by the Mayo equation, especially at high conversion stage. It is because that both original equations are
available for the instantaneous produced polymer or the case of very lower conversion stage. However, the GPC
measurements give molecular weight distributions of the cumulated products rather than the instantaneous produced
polymer . The number-average polymerization degrees for the instantaneous preduced polymers were obtained from the
GPC data, and used in the Mayo equation method together with the modification of the monomer concentration , It was
believed that the apparent chain transfer constants from the modified Mayo equation method are more available for
the middle and high conversion cases.

Key words Catalytic chain transfer, Chain transfer constant, Mayo equation, CLD equation, 2-Hydroxylpropyl

methacrylate



