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1. D,0; 2. CDCI,

Z¥ M (BP)/ =7k (TEA) SIRKRIDEUMER R, GERTEBEREEESSR
HEBEGY (Exciplex), MRRERTHBEREHESY, HRFLE BP BREHN
RENRTERBLE, ﬁfEEﬁET”ﬁiiTﬁuTm

Ye#E: Ph,C—0 —2> Ph,C—=0*
BeyE. Ph,C—0* —*> Ph,C=0

B F#%: Ph,C=0* + NEt, > (thc—o*ﬁ'ﬁt,)
4.
i, T8RS, (Ph,C—O~NEt,) —’> Ph,C—0 -+ NEt,

+- . .
B FER: (Ph,C—O"NEt,) —*»Ph,COH + Et,NCHCH,

(1)
(2)
(3)
€))
(5)

Wik, BP/TEA KRR E=EHHENIE Y, LBALREIRMAFENZ
Wy, #£ DCDAB Fiafk A& rh, MR L3E , B /e RN Fi , IR BY i M3 v e fr B mT
DB RANXE, 7 HEX SRR RERKES, LE_%XE (BP) £ DCDAB
g R RE RN R RRBOEE BRI 1 iR, BP W& BRI e B
(SDS) E-TRUERAMF,HN BP HAMBERMNE KA, MELTRE-KFREE,

RIUT HEERIIAEL,

LRERIES, KM% DCDAB BEHAEHE (OD) #R¥ ~F Lambert-Beer
Ef, Wi, ZERN=CEERMN #E (R;) "Th BP iy B W & (An., = 256nm,



400 r-] 5 ¥ = bicd 1995 £
Tab. 1 Absorption spectra of BP in different systems
Media Water  methanol CH,Cl, SDS/H,0 CTAB/H,0 DCDAB/H,0
Amax(nm) 258 254 240 256 254 256
Tab. 2 BP/TEA photoreaction constants in different systems
Reaction systems [TEA] (mol:.17%) f kalki, kir
Vesicle DCDAB/H,0 <0.02 0.17 3.0 10" 0.57
>0.02 0.625 2.1%10~* 2.2
Micelle SDS/H,0 <0.02 0.126 2.2x107* 2.1
>0.02 0.65 1.8%x10"* 2.5
Solution C;H,N/H,0 >0.3 - 3.5%x10°* 0.86
T80
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|
N - 0.4
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< L7 ' 2
f 2.0t~ + 0.2
= § 1.3
0.0 1 1 ! f - 0.0
: 1.0 2.0 0.0 03 0.6 ‘ 1.0 2.0 3.0 4.0 5.0
[BPJx10% 12[BP]+5 - Exposure time(min)

Fig. 3 Plots of absorption intensity vs.
time in DCDAB vesicles with MMA (1)
and without MMA (2)

Fig. 2 Relationship between R; and [BP]
[TEA] =1.43 X 10~2mol-.1"!; [DCDAB] =
1.74X 10 *mol-1"",
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Fig. 4 Dependence of R, on BP concentration Fig. 5 The influence of TEA to R,

[MMA] = 0.14mol-17";

[TEA] = 0.0143mol.17};
[DCDAB] = 1.74 X 10~*mol.1!

[MMA] = 0.14mol.1"!; [BP]= 1 X 10~*
mol.1-'; [DCDAB] = 1.74 X 10~*mol.1-!,

€max = 1.74 X 10*mol™'1cm) FIXEEEE OD Z{LHlE,

LBWR BP REEIRRALEE (R) MRERXARMAE 2 ik, R, B BP JRE
WX E N, B A RUBORERBUEN 1.74, XL EMNAE FREROKREREK
& (1.0) RBEY,
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HEI#ELRNE BP/TEA SAZRNEERERBLE 2. BRHERANER
FREL, "I DAE BIE i A F T o TR RS BUBE, FE SN B 3 3K k. (B RN B T R AR,
REBREESN, RERSNRFES RN ETRE.

7 DCDAB BB M AR MAMAEEE MMA I, hE 3 AIRILH BP iR
R RER—ERENTH, XHT MMA 3 BP =42 (T) BABRXERNS
P, X MMA 5y7f0 BP 43 TR —X, Bl MMA #7F DCDAB i
HISN R .

23 WBd MMA X8RSRE

7 DCDAB R EIEBIR & RN MA BARR PSR —R, B8E1 & AR R
EFERFERE 4 RRTHEZFERRENREHEE TR, TUERIR A EER
BP JRERMMABE RS, YRFIRKEE, REEETT BT E T, X8
HREREBR, B AET —BOUBRA R AR, fik ERGEE MMM BEUX
XEAEE, AR ELRR R, WA 4 BEFTUR, ARIERE BP fRERECH 1.83, X¥
&R BP/TEA fUREIG#RBIHY BP JREEFREY 1.74 A0, %G5 RAE I, X R 1R 3K
BERE BP Rt B B A A R RLAL gk 5 1.

SRR AR PR R B R A EE R A, SRERATNE S, FERKRE ¥
R, REBEZRGFHEM, HARKRER, REEERETHE, XHASLEEERE BP/
TEA SIRAREER™Y, ZHTREKESNES™EBRERH (WYL 300—700
am)", PN MEREE T R EWMERRN, O T ShEERSE, SBRRAEET
M, il 5 B ETHER S B SR (L FE D , AT R 18 B RO 7R BE 18 $fl 24 1.32,

Bk FT AR BRI = CRR BB, BP/TEA 51% MMA XERAMRK
RT3 2

Rp = K[BP]"®[TEA]!-#

E—-FHBRMEARMB R kAR BP/TEA 5% MMA XR&ERMERD, 5%
KRERBZR, MK 3 R LUEE], DCDAB Ml R A RMAEBRKNIEM, HEE
A HERIRALE R, ERA R BT RRIRE 4 FEH, HEMHRRMENK CTAB
FHES T BCR/E RIARRL

Tab. 3 Photopolymerization rates and quantum yields
: Sensitizer Polym. rate R,.10"* Rel. quantum yield*
Reaction system [(BP]-10*mol-1-! mol/I-s Fret
DCDAB vesicle 1.0 5.5 4.3
SDS micelle 0.86 5.8 5.3
CTAB micelle 1.17 5.9 4.2
Triton X-325 1.17 2.3 1.6
Water 1.17 1.5 1.0

* [MMA] 0.14mol.1"!, under nitrogen

24 WAMELFH PMMA HBNHPH
ERMAERT, BP/TEA 518 MMA JRARR TG PMMA, B GPC Jk
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Tab. 4 Stereochemical configuration of a-CH, in different systems

Polymerization media re(%) mm(%) mr(%)
Water 54.70 5.60 39.70
SDS micelle 60.10 4.20 35.70
DCDAB vesicle 61.57 7.64 30.79

MEHSFRE M, 455 X 10, HERMZSIRERE—BAEIERDEEN~ND T
BRI, =% PMMA Ry fgMEERE R C-NMR 3, DIRIA L M40 X, BS KPR
R RAFWHELLE, WK 4 E A, ERGEH £ FFRIFE LA M, mEMULERD,
HERMERENTE, M UARERENRS, FTLMRRENBIES WA RS 2%
B, EBRRAER, KAERMEREFEREEERND TP, REEENOSLR
SEOUE HP R K S TIOHTIA FERER, ERES, - BB R, REEERNS
FHEMBRKERNRZIRERE, EA L TRERSE, E8ks FROHIIAZEW,
FrUREWHIHAEERRIRE.

{1]

£2]
13]
[41
{51

6]
[71
[8]
[91
[10]
{11]

g2 % X ®

FREREE,OHE. HW5H FiEiR,1983,(4): 264, Wang Erjian, Fang Peiji, Feng Xinde. Chinese
J Polym Sci, 1988, 6(4): 299; 1988, 6(4): 306

Fendler JH. Chem Rev, 1987, 87: 877

Fendier JH. Chem Eng News, 1984, 62:25

Ichimura K. Spec Chem, 1990, 10:18

Kalyanasundarm K, Graetzel, Thomas J K. J Am Chem Soc, 1975, 97: 3915 Chapman D Q. Rev
Biophys, 1975, 8:185

Gaines G L Jr. Insoluble Monolayers at Liquid-Gas Interfaces; Interscience; New York, 1966
Kunitake T, Nakashima N, Shimomura M, ¢z al. J Am Chem Soc, 1980, 102: 6642

Kunitake T, Nagai M, Yanagi H, ¢z ol. J Macromol Soc Chem, 1984, A21:1237

Fukuda H, Kawata K, Okuda H. J Am Chem Soc, 1990, 11:1635

FREEW i, HEAL %, B THEIR, 1981, (5): 379
Cohen S G, Chao H C. J Am Chem Soc, 1968, 90:165



4 3 BIR%: BRRERPRERESNTIE VIL BOEKEREKRPAEREHOTE 403

STUDY ON PHOTOSENSITIZED POLYMERIZATION
IN MICELLE SYSTEM

VII. STUDY OF PHOTOPOLYMERIZATION IN VESICLE
AQUEOUS SOLUTION

YANG Weidong, LI Miaozhen, WANG Erjian
(Institute of Photographic Chemisiry, Academia Sinica, Beijing 100101)

Abstract Photochemical primary reaction and photoinitiated polymerization of
MMA with Benzophenone (BP)/Triethylamine (TEA) in dicetyldimethyl ammonium
bromide (DCDAB) vesicle solution were studied in this paper. The kinetic experi-
mental results showed that DCDAB vesicles exhibit a large catalysis on the polyme-
rization, leading to an increase in the polymerization rate by four times which is
near to the values catalyzed by the ionic micelles. Except the effect of the conven-
tional high local concentration produced by the solubilization this result also should
be attributed to the microenviroment effect of interface layer at DCDAB vesicles,
where the reaction takes place. It promotes significantly the photochemical primary
reaction of BP/TEA and results in increase in the rates of electron transfer (Kir)
and proton transfer (Kh) processes. The polymerization product (PMMA) formed
in DCDAB vesicles has a relatively high tacticity and was estimated to be about
70% syndio- and isotactic.

Key words Vesicle, Photoinitiation, Photopolymerization.





