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N,N - ZHEXNHEXKRDOMT)ESIRAERENFERSEHTEERRHER
RAERMY. XESFHABRBERARNATIAIBEFIEAHAZER?: (1) BFHAE
D B FEZE A ZREEE, SESHARD ZBAFHBEAERBER &Y (exciplex);
(2) AS5D ABESHETEBRESYW(CTC), CTC ZhHBM AN exciplex. X#k+H
]l N— B DRBEREETOCENRG THRARS, RAN- ERA D RE K
AHTEE, MN- EEDEBIURAZE LRSS, fIXERBET N- XtHERS
KRBT (PMPMI)EDMT HiESHEARNMERERMN, EE4E G THREIE
BY, HNILERE Alfrey — Price FEPH e HitiE T PMPMI MR FEE D, £
H—2HRT DMT X&ES PMPMI BRERNKSIEVLE. #xE T DMT fi PMPMI
RIESMEIERA I, HITTREYHNES N, X DMT XS PMPMI B4
RZBFERIE R exciplex M5 & 8.

N-— %t B & Dk B W EPMPMD #EX#® 48, m. p. 148 — 151 C.
N,N — “HEXNHERDOMT). F k. FCl. BER_FTHE(AIBN). Sk
(THF). HEMENEY ¥ ER. BEYSRURC BB A, 252 AIBN 5
DMT/UV 5k, #60TC #HTHERE, MEARAGYHAPEIKES, REH THF B
R, PREEFELgL, TRESH. £ — T RREEE(UV-VIS) HEEX S
UV -2100 fE M FHE. 2661 H A4 H 7 850 #ilE.

1. DMT 5 PMPMI &S CTC

PLHBCHB RIS, 4583 PMPMI A DMT 8 UV - VIS Jti%, WA 1
i, UADMT WHEBB IS, MBTAFKE DMT M PMPMI B & H B K
UV — VIS ¥, @2 fix. RABRT DMT WREHSS AR, HEE1 52,
aEP DMT 5 PMPMI B4 WWAE 280nm A —H B, RITANXE DMT
5 PMPMI BB CTC By MR Wi,
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Fig. 1 UV spectra of PMPMI and DMT in Fig. 2 UV spectra of DMT/PMPMI in
methanol methanol. [ DMT] =2x10"%mol/ 1,
(a) [ PMPMI] =2X10_4mol/ l; [DMT]/(PMPMI]: (1) 1:0.5; Q)1 :1;
(b) [ DMT] =2x10"* mol/1 B3)1:2;@)i:5 '

2. DMTHIPMPMI FRFERN CTC RIFESEE
JH Benesi — Hildebrand 7 &":
1/0. D. =(1/K, -b-¢) (1/a)+1/b -¢ (1)
AR CTC WP HEE kM CTC MRYER e, . NPb HBTHIERKE, a YBTX
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Fig.3 Benesi— Hildebrand plot of DMT/PMPMI Fig. 4 Fluorescence spectra of DMT/PMPMI (in cyclo®
(in cyclohexane) [ DMT} =2x 10" *mol/ | hexane). Excitating wavelength; 303 nm. [ DMT] =1x 107°
mol/l .{ PMPMI]J/{DMT] :(1) 0; 2) 1; 3) 2; 4) 3



2 HIR%E: NON— —HARESGFERSIRN- SR EXDRBTRLBRSWTIENE 255

W E, 0. D. 3 CTC MR,

M UV X3 280nm (CTC UV B 72, )48 %K Rl PMPMI % ¥ (a)
FHDMT/PMPMI %3 Chih iR CTC WB%E(0.D.), L 1/0.D. 31/ atEHA,
HBIE3, NE3BRNEREMFEEE DMT/PMPMI FERA CTC K 4 0.056,
CTCHye }6.52x 10* 1/ (mol - cm).

3. DMT/PMPMINBEESY

—RRAE T3 R AE O T ] 88 5E B 45 1 5 | F 32 Ak AR Texciplex - —& W Zexciplex
IR ST, —RAABEEZE))WREA R ZRERA R )BK, BHTZH
FFHBEERKTERS FHRY, AAEREEBERERSS Stern—Volmer X &= ¢
BEG, FTLLAREERLE TR FHE.

LjI=1+k, - [ Q] ()

AF L, I BRIRBAIMERF RFEBEKFANSOTZNRE, K, AEREEEH,
RFNIF, K, tABRKER, [ Q1 ABEXFKE. LADMT & UV B £ 303nm
R, DMT B3F CHeds M £E 345nm & F K6, % DMT 5 PMPMIERSEE. .
BAMERFHIOLHE, H PMPMI GEAMAEMBE K DMT K5k, BImE 4 FiR, B
% [PMPMI] ## K, DMT W% 6 Z &K, W H DMT K bt ¥RE 5
[ PMPMI] Z[A)#F& Stern— Volmer XX (A 5), %8 DMT/PMPMIER T ##
E&Y. WNE S HEXKFMEBRBRKER L, tH75.9%x10° 1/ (s ‘mol).

2.0
2.0— g Lo
[} E=]
:; § 1.0 L
~ o
<
0.5
l I | ! | N e
1'00 1 2 3 4 0.0 190 250 300 350 400
10 S[PMPMI] (mol/]) A(nm)
Fig. 5 Stern— Volmer plot of DMT in cyclohexane Fig. 6 UV spectrum of (PMPMI-MMA)
solution by quencher PMPMI. copolymer in THF.
[DMT] =1x 1073 mol/ 1; Copolymer formed by photoinduced

copolymerization in the presence of DMT
with monomer feed 50/50.

[ copolymer] = 1x10™* mol/ |

Excitating wavelength: 303 nm

4. B

W ETH DMT XE S5 A A AIBN 53| R 58 PMPMI B EY =&
PMPMI 5 MMA #£ R YK UV Rk, AE 67 F HH DMT/UV 3| XK
PMPMI/MMA tEY7E 340nm 4HF — R, i AIBN 5| % 87 M4k TC % W g,
AR DMT P REFRINE FH n—2" BREHUV Rk, RHRSYHEN
A DMT &K, DMT 2575 %K.
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INITIATION MECHANISM OF PHOTO —INDUCED POLYMERI-
ZATION OF N—-4—METHYLPHENYL MALEIMIDE INITIATED
BY N,N-DIMETHYL —-P-TOLUIDINE

YE Kegiang, DONG lJianhua, QIU Kunyuan, FENG Xinde

(Department of Chemistry, Peking University, Beijing, 100871)

ABSTRACT

The initiation mechanism of photopolymerization has been studied by means
of UV spectroscopy, fluorescence spectroscopy and end group analysis methods.
UV spectroscopy measurements revealed the formation of charge transfer com-
plexes ( CTC) between N —4—methylphenyl maleimide ( PMPMI) and N,
N — dimethyl — p — toluidine (DMT). The equilibrium constant of the CTC deter-
mined from Benesi—Hildebrand equation was 0.056. The fluorescence spectroscopy
experimental results identified the formation of exciplex of PMPMI and DMT.
The UV measurements of polymer confirmed the presence of DMT moieties as end
groups in resulting polymers. Based on the experimental results, it is proposed
that the initiation mechanism of photopolymerization of PMPMI initiated by DMT
was via exciplex either by the excitation of CTC formed in the ground state or
through the local excitation pathway.

Key words N —4—Methylphenyl maleimide N, N — Dimethyl—p — toluidine
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