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AR RAERLESFREALTARSIHT -, PEASBRTRTH
- FTENRRPERATBAARG T TRSERBEIARS, ARSMHKA
AREE o—PRBB-RLSHANL, R EKRTALY. FEEHARLLT
R, o8 L ami,

AHBE, AHMFIN —TRGEER, AAABH RS Fm iR
S AABHZAERNRS ERABA LRI RE-RLOHAL. LBTRS
MBI RAANKE, ZLEEREFFREY AL TFHBRX LS SH, B9
MEriank,

HET R H, BERtERSRAENT %, RE SRS ERAAR,

AN>MA>VA> St
AR FERBEYELLAR:
DMT > DMA > DMB > DNA

ARRhMBETFZFARNFEARKRRTLETFZEARKR  BEHHA
RESETHBLE O W AAREHRE,

HTHFENEM N, N- ZREXE (DMA) BEFIRBEARRAHEEHR—
B. AANN DMA FEE—FOEEMAHR RRIIERSI R FRAFBRTR (MMA) X
A>ERNAEEY. HAWAG DMA # NiCl, FETA5|% MMA B4, mMASGHR
BIIRER. HIAYEXRAD, DMA RifiE MMA-NICl, kK ARMERAY, xtHFE
BERSIRNE, BABAR—5, hida FANKES o, ;-RENREERBKRERE &
Y, BARTEEBREY, RIENICPRHE TREMBERFET AREBLB K E/L,
ERSEMNY SEARBABRER, BoREEBHENNEY, XHTE—SEBN
ERRES I RBRRERATRER, AR RASWHRARETRE, RAFERS
BAERSY o PR R, LIRS ERRSIRRE,, MR ERTE, ARESR
o RERNAEK, REEXRT A BT ERES RRA.
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RERBERTE. AERTE., AR, BRORE., XLRSE R ERREX
i, TREERTRBRK, HRY; PERBRFEAZE (MEMA) RERRES
ENEE (HPMA) BIERILCER[4]; BERRE p-BX v-FEERE (HMPMA) 4
BRIXER [5]; FERBR=Z2FEAKE (THMDMA) RKAKFEB=RFERNKR
(THMPA) HI&RILCER (6]; WIREEER R I7IFEMNE-FRBRABNELRH K,
B 84—85Cc, HENBREMFEARBERBBRESERPWINELFERHES
RE%& A 104—105°C;

N, N-ZHEXHFEE (DMT) MNHBR_HFRSY PR EZ XM (81 HEA K,
n3 = 15440, N, N-—HZEXk (DMA), N, N-—H i HE (DMB), N, N-—Hi
HEFEE (DNA) XiAAl

RehE

LEFBARITESFEREMARTN 6 BEAERHARAE D, HTRERT L
BEABRAREBES-ATHE b TEEERS TREAS-ATHE.

FFA RRIMT A 40 TR 500 WEERT, ERKBFREZEETTRA(NEER
BRLERER)#TRE. #TARXORAKR, ARRAESLERRR LS, £E
BEAEDHETRE. HENRATHRERKRIKEKE A, D48 EkiRE,

KEeRARHERENE. RBERTR.FERBRTRE. REE. XTHORAE
AR RRERREN., BRBRORBERACRELEN. NENREWE 60°C
RTHRZEHEE.

SDFRAKMEENE, B TAAR A,

PAN:[n] == 3.9 X 10~*M"*% (25°%C,DMF )™
PMMA: [7] = 5.81 X 10-5M"™(25°C ,CHCl,)"”
PMA:[n] = 3.56 X 107°M*™ (30°C, %)t

1. FEGSRRARGHRS

&M RE, DB EFE, REXRARAERRFARIANBARNANRAE
BE, AT B2 R o—fir T ARG 1A CHz-——cfH(I) RAEREKAK CH,=|c (cHy)(TD),

X X

B REEARN I B TERRIIRRE, AR T ABERMTRE, & 1—
5 FIHJLARREMHRAKRTE DMA R DMT #E T, XERAEREARE.

g5, RIRERCE. TERRREMENRS, BHARES, IFERRREECE
(HEMA), BERE (HPMA), FEEZE (MEMA), p-5B% r-FEERE (HMPMA)
ROESAROER B A, DMT JREEN 3.7 X107°M, 40°C, Bt ERERERBRER
AERWSIRON R/ )48 %: HEMA, 4; HPMA, 2; MEMA, 3.5; HMPMA, 1,

AA, MAA DR (107°M) DMT #FE T, BRHRARE, EMEE N, BRES
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®x1 REWSTEREHE (MAN)

¥ 3 FERE 4 RAWMR
AN DMA R /40°C 120 h }¥
AN DMT B /40°C 120 h R%
AN DMA F¥H/15°C 14 h mA*
AN DMT ¥R/15C 5.5h A
MAN DMT B /15°C 21 d ga&aiR
MAN DMT JR/15°C 20 h A&t

a-RAYTNRERRARR ¥ LHE10-15%, 53 FEH 7.0X 10*, [DMA] = 4.2 X 10~mol/L, [DMT] =

3.7%10~mol/L.,

KRRk 40OW. BERLT > RHEH 18cm. RABSRHE 3 mmHg

®2 ARBRFR (MA) S5HENBRTE (MMA)

Rk B EMRE ¥ AW
MA DMA % /60°C 48 h £EA
MA DMT % /60°C 48 h ARA&
MA DMA ¥/25°C 15min R4
MA DMA ¥ /25°C 12 min R4
MMA DMA B /60°C 6 h &
MMA DMT B /60°C 4.75h BA&°
MMA DMA ¥ /25 3h W
MMA DMT ¥/25°C 3 h W

a-AWAREMLEN 0, MWRELELY 2—5%, BREREKRBAN, HLELH 15%; b-FHEARSYL TR
% 4.5%10° (K, 30°C);c-RAMA T RY 3.7X10° (¥, 25%C), [DMT]=1.7X 10~ mol/L, [DMA]=2.1X
10~7mol/L; XA KM: 500 W HERLT,BHEN 30cm, 25°C, #4kE N.REBERS-N, TEX,

®3 ABR-RPENRE (THMPA) SHERBR=2PERRE (THMPMA)

Hik K ERR *& Rawn
THMPA DMT B /40°C 72 h £BE
THMPA DMT ¥/30°C 2h RE
THMPMA DMT B /40°C 2h %5
THMPMA DMT #aie/28Cc 2h R4

[DMT] = 3.7%10mol/L, HE&RERE 1.
™4 PFIBE (AA) SHERBE (MAA)

- 3 FERK * AWK

AA DMT BE /40°C 24 h X%

AA DMT ¥k /30°C #aX 10 min R4

MAA DMT B /40°C 2h gfafR

MAA DMT ¥ /30°C #54E 30min B4

[DMT) = 3.7% 10~mol/L, XTH&MERRE 1.

RedBHEBETRE, FTLEROLR LA~ BER LR RE T ETT,



R BEES: HERESIZARRBUAREVR—REERSRAHRER 99

x5 WHEER (AAM) ERARMBRE (MAAM)

Bk FERE #i XA

AAM (109% ABH) DMT B /40°C 72h KR
AAM (109% X&) DMT ¥/25°%C 70 min RA

MAAM (10% K &#) DMT BY /40°C 20h A

MAAM (10% K #E#) DMT ¥/25°C 8h XA

[DMT] = 3.7%X 10 mol /L, 40W WERT,BWHEE 14cm, HERFRRL

M 1—5 B I, AR o R ER A, RAE RN A RA, Ul o FERE, R

TR ETRE, FULFERRFETARBRAGOREALRTRA:
®RE

%/
cn,_cn + EERE <

N,

T
C*Hz—:ll( + HERE \ﬁ
ne

BROMERR LET « B, n DMT (REX 3.7X107°M) L40W HER T
(RHIEE 15 an), 25°C R4 10h RAEHRM, TrELL 40°C 21d RRE, HEBkET
th BT X —HE,

2. XT51RH0%

RIVERIXRE T FERARREBES FRREFETHELRNRE, WANRAL «F

EEFHEMERTEMENY, Ll MMA YBFTRRN:

cs, CH,00H
CHm HEREO. ca,—(l:
doon, cooct,
BEIRAEY

RELAMMEYEERAREN-EFRER, PEHHES I REKERE,

REEX VA MBEFERVEN, IR AARDPZETE BB AREEE R,
BURAEST. RFHBLERARTIRERET MMA RHARABRT A& R
(MEMA) WRE&WHE. SELBREN MMA & MEMA REAZEMKE W (% L ~2—
5%)RFHE—IRE, P> BREFENUTRASE L.

MR FE 60°C I 70h B MMA J% 80°C jnk 48 h By MEMA ERAERK—/O,
iEESEAGEH, BMARXAN, MMA % 60°C THU/NNT AL RA (B L), MEMA
#F 80 CT—/ N AZLRA (BN RHFASSE TERIEANEEE, BARR
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®6 MMA §; MEMA ZERRVBEFENHRE

ik [DMT] (mol/L)| MABRE(C) *H RAME

MMA 1.7% 102 60 s & o 18h BE4L:
MMA 1.7% 10~ 60 HEEL 70h RYREWY
MEMA 5% 102 80 LERE 2h BRI
MEMA . 5X10-® 80 b ot At 48h KW

2, RAEE 3 mmHg EHRKE: b, RKREMM 30min Db, KEFRIES REHE; ¢ HLXXT
50%; d, #{LRFBIN: MMA,2.5%; MEMA,5%,

RAZRST. XELUAFERRERLSIRFERRRBESE —HENMABERS
BE o~ R ENRLEIA XK.
CH/~CHX HHtk, HTEA o~ P&, RHRARETF AR BT E W Br AR S Rt
ABREERESIRRAE, F7IHERBRELHEAMRRE TR, HEREKHRRES,
7 CH,=CHX RREKERBERSLER

82 &% [DMT] (mol/L) RABECC) | RaW® (b) | #HiLE(%)
CH,=~CH—CN 1.7x10? 40 48 ]
CH,=CH—CN 1.7%10? 60 48 0
CH,=CH—COOCH, 1.7x102 40 24 0
CH,~=CH—COOCH, 1.7%107 60 24 0
CH,~=CH—CONH} 1.7x10-2 40 24 0
CH,—CH—CONH} 1.7%10°* 60 24 0
CH,==CHOCOCH, 1.7xX10-? 40 48 0
CH,—=CHOCOCH, 1.7%10° 60 48 0
CH,w=CHC,H, 1.7%10? 40 26 4.5
CH,=CHC,H, 1.7%107? 60 26 8.8

RAEER 6ml, B 2ml, N=-MTHE; a, 209% KBEEK,

WRRBH RIS AURS (L& 8).
W8 CH—CHX EFERBFLETHXRE

PR [OMT] (mol/L)|  RMME | Relek(w) |TEIRSBEL| ,rp
ca,—gfgiCN 3.7%x10- 12 min 5.4 1.1x10-? 6.9%10*
ca,—g;xx)cooc*l, 1.7%10~ 15 min 5.53 6.5% 104 4.5%10¢
ca,—g:&c;cocm 1.7% 10~ 3h 5.2 5.3x10° -
CH,—?;I)C.H, 1.7%10- 7.5h 4.8 1.55%10-* —

500W WERL ,MMIER 30cm, 25°C; Hiikil N, RAKZ-N, THE,

MFE8HI I, BEARGHEERFN: AN>MA>VAS S, SRR ERRE
Xy RF —CN > —COOCH,; > —OCOCH; > —CgH; B—HH).

CH~CHX RMMGKEXBTHSEERESIZRRSMWNBE: FENEKS CH~
CHX BHGBREBERBHLELY (D, () BLEFEEHE,
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REX— L EX R TFRARNENRR T La T EERBAMIEX R FZENMEBRE
NE LB FEEMNRBE HERAXBREREERBESY. RBEHRE. RIRR
ARFERRAFENNBEORGRS, RSEK Z: DMT > DMA > DMB > DNA,
ERRELETFRIRF —CH, > —H> —CHO > —NO, l—8. HXFERES
15 B AR T B H T B MR 28 & e RSNV BOL I A3 b I RO T 21T .

R AEFEREFETABHEERS

C|~H; (IIIH, (iH; (iH,
—Z NN W 7 N\_n:
A % T. +C| A—{ ) IT —> CH
CH, X

bi) & S BEH (b RANEE (h)
(CH,),N—C,H,—CH,(DMT) 2.25 7.5
(CH,),N—C,H,(DMA) 3.75 15
(CH,),N—CH,—CHO(DMB) 4.5 18
(CH,),N—CH,—NO,(DNA) 7.5 30

40W BERIT, MAERE 20cm, 12°C; RABWENHNE SmmHg [BE]=5X10" mol/L; a, MEWIHTH 4k
ABAABKNAS b REFARKRHMIINE RMEN ,HIHN 18h, REANEATF 60h,

CH/~C(CH)X BB, HTRB LA «FE BRI MBES EENRETFZEE
M, EREAELHEFENEERBREEN. FUFENEY MMA FREREH
fERRARHERY.

;10 DMT EHFET MMA ES

[DMT] (mol/L) FRmE (h) (L %(%)
0 2 6.2
1.7%10° 2 6.9
0.5 2 13.7

500W BERLT , RHER 30cm, 25°C, RAME N-NETHE.

# 10 %B7 [DMT] teBREN, RABEEZHEARL, [DMT] teik (0.5 MEL
BN HBEA LR R X5 Yokora HWFTREMLE R —H.
HEeBmS AR M e SR SRS EREERE — P R H.

8 X% X W
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STRUCTURAL EFFECT ON THE VINYL POLYMERIZATION
INITIATED WITH AROMATIC TERTIARY AMINES

Cao Weixiao and Feng Xinde
(Department of Chemistry, Beijing Universily)

ABSTRACT

The polymerization mechanism of various vinyl monomers in the presence of
aromatic tertiary amines has been studied. It was found that the mechanisms of differ-
ent monomers are varied with the structure of monomer. Those monomers, such as
Methacrylic esters, econtaining ¢—CH, on the vinyl carbon atom could be polymerized
with aromatic tertiary amine in the absence of light, while the monomers without
a—CH, group, such as methyl acrylate, acrylonitrile ete. would polymerize only under
light.

The mechanism of former case has been proposed that the o«—CH, gronp will be
first oxidized by amine-O, complex to the corresponding hydroperoxide which then
reacts with amine as redox system to produce the free radical species for initiation.

Since in the later case there is mo such group to be oxidized, thus the mechanism
has been proposed that the excited charge transfer complex (exciplex) between mono-
mer and amine will be formed under irradiation and then decompose to produce free
radical species for initiation.

The structural effect, both of the monomer and of the amine, on the rate of pho-
topolymerization were studied. The activities of monomers and amines may be arranged
in the following descending order as:

Monomer: AN > MA > VA > St

amine: DMT>DMA >DMB>DNA
It is revealed that both the electro-negative group on the double bond of monomer
which acts as an acceptor and the electro-positive group on the nitrogen atom of amine
which acts as a donor would effectively increase the rate of photopolymerization.





