% 430 B o F ¥ # No. 4

1992 £ 8 § ACTA POLYMERICA SINICA Aug., 1992
orois ALE X
N-PE-N-(2-PEARRAZE)-X-FEB:
X PR HBPEE S HRw

ERT KER OEK
 (ERARAER LT MBS MG: 100871)
R N-BE-N-Q-FERBRECE) -X-FEE. RRERIZER.
WA R BIE D B

RNEBETRENFHE N-FE-N-QC-FERBHELE) £k (MEMA) 5
AR T R —EBR (BPO) T/ = AkE: (LPO) ARAMBFS KK
ZATHERARFBNRAY. BAXRIRYET N-FE-N-QC-BERBHREL
H)-xt-FEE (MEMT) &R, BEREWRENPERRRFEEOAERANE M.
AT MEMT % BPO 5 LPO |k MMA RAHEMN, \NEBESHHEHAEH
BPO/MEMT AREAEFESIEE&R. K5IAHNEE BPO/MEMA RiE{LL,

MEMT &R, BaHE N-FE-N-Q-BZE) XK (HMT)*, R 55 KX @™
FE¥ HMT 5 2-BERBBRERN, 28 E X @ik, HS 146—148°C/2mbar,
C H,NO, B TCESHT, T BE: C%72.07,H%8.21,N%6.00; LRfE: C%71.80, H%
8.07,N%6.13, =M% IR f1 'H-NMR RIEWE MEMT, MEMT %&£ CDCl; dify

CH;

o

SH-NMR #, TR FRILERIB o(ppm): 189688, 3H, —C =), 2.23( it 3
A /=N NN — —3.65(= —CH.—
H,CH— > ),2.93(t#k;3H, YN—CH,),3.51 3.65(__5}1&,2H,>N CH,—),

4.22—4.36(=E#&,2H, —CH,— 0 —),5.51(## 1H, =C <H' ), 6.04 (&, 1H,
H H
~.=c< ),6.59—7.08( ME#, 4H, - >—),
e u” Nn
KARBLEEEFRERKITREN,
1.MEMT 3 MMA REsfiks
L& LS BPO 518 MMA RERAR, &N MEMT, WgHEERENES
B, B A EK, A MEMT iy 5SkkERRES BPO R, MEERARRE, &

* 1991 4£ 12 A 30 BB ERBEANEELRYTE

504



4 1 EHTE: N-BE-N-Q-BERBBRATE)-X-FEEK

Xt R ER B RR A ENR 505
Table 1 Effects of MEMT on MMA bulk polymerization
Initiation System R, X 104(mol/l - 5) Initiation System R, X 104(mol/1 - s)
BPO 0.27 LPO 1.06
BPO/HMT 9.07 LPO/HMT 5.03
BPO/MEMA 1.14 LPO/MEMA®* 2.34
BPO/MEMT 4.72 LPO/MEMT 2.48

[BPOJ=[Amine] = 1.0 X 10-'mol/l, T = 40°C; [LPO] = [Amine] = 1.0 % 10-'mol/l, T = 50°C;
* [LPO] = [MEMA] = 2.0 X 10-'mol/l, T = 50°C

Table 2 R, of MMA polymerization at different temperatures

Initiation Ry X 10%(mol/1. s) E,
System T(C)30 35 40 45 50 55 60  [(KJ/mol)

BPO/MEMT 2.95 3.74 4.72 6.20 7.96 10.2 11.9 43.1

LPO/MEMT 0.87 1.23 1.77 2.48 3.59 5.17 60.9

[BPO] = {LPO] = [MEMT]=1.0 X 10~'mol/l
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Fig. 1 Correlation between InR, and 1/T Fig. 2 Double logarithmic plots of R, versus
1. BPO/MEMT initiation system, 2. LPO/ [BPO], IMEMT], [MMA)
MEMT initiation system 1. 1gR, vs. 1g[BPO], [MEMT] = 1.0 X 10~*mol/l (in

bulk, 40.0°C) 2. IgR, vs. 1g[MEMT], [BPO] = 1.0

%X 10~*mol/1 (in bulk, 40.0°C) 3. IgR, vs.lgiMMA],

[BPO] = [MEMT] = 1.0 ¥ 10-? mol/l (in toluene,
40.0°C)
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Fig. 3 Double logarithmic plots of R, versus Fig. 4 UV spectra of PMMA
{LPO], [MEMT], [(MMA] 1. PMMA in CHCI, (110mg/10cm’, BPO/

1. 1gR, vs. 1g[LPO], [MEMT] = 1.0 X 10~*mol/l MEMT as initiator) 2. PMMA in CHCI,

(in bulk, 50°C. 2. 1gR, vs. 1glMEMT], [LPO] = (110mg/10cm®, LPO/MEMT as initiator)

1.0X10"2mol/1(in bulk, 50°C. 3. IgR, vs.lg [MMA], 3. PMMA in CHCIl, (202mg/10cm*,BPO as

[LPO] = [MEMT] = 1.0 X 10~? mol/l (in toluene, initiator) 4, MEMT in CHCI, (0.2 mg/
50°C) 10cm*)
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THE EFFECTS OF N-(2-METHACRYLOYLOXYETHYL)-N-
METHYL-PARA-TOLUIDINE ON POLYMERIZATION OF
METHYL METHACRYLATE

QIU Kunyuan, ZHANG Zhanghua, @ FENG Xinde
(Departmens of Chemisiry, Pcking University, Beijing, Post code: 100871)

ABsTRACT

A polymerizable aromatic tertiary amine N-(2-methacryloyloxyethyl) -N-methyl-p-toluidine
(MEMT) was synthesized and characterized by elemental analysis, IR and 'H-NMR spectra.
MEMT in conjunction with organic peroxide such as benzoyl peroxide (BPO), lauroyl pero-
xide (LPO) formed a redox initiator. The overall activation energy of MMA polymerization
using BPO/MEMT as initiator was evaluated to be 43.1 KJ/mol, which was much lower than
that of BPO alone (E.=85.8 KJ/mol). The rate equations of MMA polymerization were
determined as follows:

R, = K[BPO1**[MEMT]**[MMA]*.%

R, = K[LPO]**[MEMT ]*¥[MMA]"®

Key words  N-(2-methacryloyloxyethyl)-N-methyl-p-toluidine (MEMT), Organic
peroxide/MEMT redox initiator, MMA polymerization, Rate equation of polymerization





