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Table 1 Intrinsic viscosity and Mark-Houwink constants of the copolymer

Swes =0 Swes =0.05 Sws =0.1 Surs =0.2 Swes =0.4 Surs =0.8 Surs =1
7 dl/g 0.171 0.175 0.181 0.201 0.493 0.630 0.710
k g/dL 7.5%107° 7.5%107° 7.2%x107° 6.5%x107° 3.5x107° 2.3%x107° 1.7%x107°
a 0.725 0.725 0.718 0.710 0.707 0.70 0.70
1.5 1.7
NETZSCH 22 23
STA409 N, 10 K min™" 3
~700°C . DTG TG
1.6 2
Bruker DRX-500
"H-NMR 500 MHz 'H-NMR 2.1
20 70

850:1 0.31 Hz. CDClL,
™S .
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Table 2 GPC results of polymers" produced from varies monomer compositions and CoBF / monomer — mol/mol

Molar fraction of Silicon Molar fraction of MPS CoBF / monomer
Sample ) . ) M,x107% M, x1073 PDI
MPS in feed fyps content % ° in copolymer  Fyps mol/mol  x 107°
Al 0.92 4.5 7.4 1.64
A2 0 0 0 1.85 2.7 4.5 1.67
A3 2.77 2.6 3.9 1.50
A4 3.69 1.4 2.1 1.50
Bl 0.92 14.5 24.0 1.66
B2 0.05 215 0.087 1.85 1.5 2.0 1.33
B3 2.77 1.2 1.5 1.25
B4 3.69 1.0 1.2 1.20
S1¢ 0.10 3.72 0.165 1.85 3.1 3.9 1.26
s 0.10 4.03 0.184 0 45.7 99.6 2.18
Cl 0.92 5.9 8.7 1.47
e 0.10 3.26 0.141 1.85 2.0 27 1.35
C3 2.77 1.4 1.9 1.36
C4 3.69 1.2 1.5 1.25
D1 0.92 14.6 22.9 1.57
D2 0.20 5.6 0.286 1.85 2.3 3.1 1.35
D3 2.77 1.9 2.3 1.21
D4 3.69 1.6 1.9 1.19
El 0.92 5.3 8.7 1.64
£2 0.40 8.69 0.575 1.85 27 3.6 1.33
E3 2.77 2.0 2.6 1.30
4 3.69 1.8 2.2 1.22
F1 0.92 13.5 22.9 1.69
2 0.80 10.84 0.909 1.85 6.1 8.7 1.43
F3 2.77 4.1 5.5 1.34
k4 3.69 3.3 4.3 1.30
Gl 0.92 15.1 24.6 1.63
G2 1.00 1.3 100 1.85 7.1 10.1 1.42
G3 2.77 4.4 5.9 1.34
G4 3.69 3.1 4.6 1.48

* The polymerization was carried out in the mixtures of MMA MPS AIBN as the initiator and toluene at 60°C for 30 min in the presence of CoBF The
molar ratio of AIBN / MPS + MMA 0.3% and the volume of toluene 30 mL were kept constant. Also all reactions were performed under
oxygen-free conditions ” Silicon content was measured from samples which CoBF / monomer = 1.85 x 107° except 2 ¢ The polymerization was

performed for 7 h ¢ The reaction was free radical polymerization for 7 h.

AIBN 0.3% S1

COBF / MMA + MPS =1.85x10" 2 . 6a
Sfurs MPS =0.10 7h 6 b TG

PMMA-co-PMPS S1 . DTG . 6 a SI TG 2

5 '"H-NMR & 6.17a 545D

MPS ) S1 S2
d 6.07c¢ 5524d MMA S1 TG

CoBF 6 b 2 179C

302°C 370C 3
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3. 3 M, M, AP AII 4 homopolymerization of MMA and MPS at 60°C calculated from Mayo and
chaimn length distribution met
GPC hain length distribution CLD hod
C, C,
Monomer calculated from Mayo calculated from CLD
P, DP, 2 Ap Ay
M, M, GPC
MMA 17.5 23.7 24.7 29.1
Ay MPS 23.3" 3.1 4.1 42.2
A p . A 1 * The values listed here should be multiplied by 10 P The similar value
A, of 27.3 was reported in Steward’ s study * .
Ap 3
AH
3 DP, Mayo Ap COBF AIBN
MMA  MPS
Table 3 Chain transfer constant® for the catalytic chain transfer
copolymerization of PMMA-co-PMPS copolymer at 60°C calculated from :
Mayo and chain length distribution CLD method DP, DP, Mayo Ap Ay
C, C,
calculated calculated
Sws Fyps from Mayo from CLD DPW Mayo A P
DP, DP,/2 Ap Ay
0.05 0.087 4.1 6.8 6.3 8.6 MPS
0.1 0.141 5.9 9.5 9.5 18.1 MMA
0.2 0.286 9.7 16.3 17.7 25.8
MPS
0.4 0.575 13.5 24.3 24.6 36.9
0.8 0.909 16.5 27.5 35.7 45.9

* The values listed here should be multiplied by 10° .
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PREPARATION OF PMMA-co-PMPS COPOLYMERS VIA CATALYTIC CHAIN
TRANSFER POLYMERIZATION TECHNIQUE AND EVALUATION OF THEIR
APPARENT CHAIN TRANSFER CONSTANTS

ZHANG Dong WANG Jiyi CHEN Li CHEN Su

State Key Laboratory of Material-Oriented Chemical Engineering  College of Chemistry and Chemical Engineering
Nanjing University of Technology ~Nanjing 210009

Abstract Catalytic chain transfer polymerization ~CCTP  of methyl methacrylate MMA  and 7-
methacryloxypropyltrimethoxysilane MPS  was performed using toluene as the solvent at 60°C in the present of bis
boron difluorodimethylglyoximate ~cobaltate [l ~ CoBF as catalytic chain transfer agent and AIBN as the
initiator. Vinyl-terminated copolymers with low molecular weight were successfully prepared by CCTP in this case.
"H-NMR was employed to prove the presence of vinyl unsaturated end groups of the as-prepared polymer. The effect
of structure on thermal behavior was investigated by using thermogravimetry TG  in nitrogen atmosphere . In contrast
to PMMA-co-PMPS prepared in absence of CoBF the differential thermogravimetry DTG curves of the copolymer
synthesized by CCTP show that only one sharp peak appears at 283°C. which presents the degradation resulting from
the random scission of the backbone and the terminal double bonds. GPC was carried out to analyze molecular weight
information of copolymers synthesized in different conditions. Results illuminated that average molecular weight
decreased with the increase of CoBF. Apparent chain transfer constants C, were determined with the conventional
Mayo procedure based on number M, and weight M, average molecular weights and with chain length
distribution procedure based on peak A, and high A, molecular weight slopes. It could be found that the
apparent chain transfer constants determined from M, and A, were similar and much better than others. In addition
on the basis of different monomer feed compositions we found that C, values were increased with the concentration of
MPS.
Keywords Catalytic chain transfer polymerization Methyl methacrylate ¥-Methacryloxypropyltrimethoxysilane

Chain transfer constant Chain length distribution equation Mayo equation
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