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FEERERSIARERERSHSI ZNE"
8 4% SEE

(EAZAER)

FHEREINXFHRK (AN) ARSGRBTH A KE L &4 (exciplex) i
e, B RELBLAD, FHERELESTAF AN BREFHS L
&4 (CTC), mbAoREATH AN & excple (FREMKL). CTC B AN
T THA(FR CTC %K),

EERKINEARES RN CHCHN (CH;), > CHN(CH;), > HOCH,
+CH,N(CH,),>CH,CHN(CH,CH,0H),, 5§ ¥ ¥ % % # AN # X # Stern-Vo-
Imer ¥&MA—%K. CTIC ¥ X3 AREMA %, CHCHN(CH;), >
CH,CH\N(CH,CH;0H); > HOCH,CHN(CH;), > CH;N(CH,),, & ¥ ik L3z
KEBRETFHRN) K, RESWAARGHAFTHREL,

B MRE T 5 ERES IR AN SERARESINE. ERX excplex HLERIER
BWRELC. —RNNERFES: (D BTAUDREFERAERTHR, BS
EENARDLHTHEBLER exciplex, M=THKE5IR N-LHEHFRBRAT. (2) AR
DEERESLHEBEAY (CTC), EXTHR, W=EFEMSIRPERBRPEX
RAED, WORER.UREESR N-THERERAR, RAHLEBEER.

AXHR ERFHHLEE N, N-ZREX FEE(DMT)-AN K RXEREHAOER.

£ B B &

¥
HOCH,CHN(CH;),(HMDMA) ¥:X#R[11,12)4 5> b. p. 123°C/1lmm, n51.5799,
RETH M (FN) #X#R[13] A48, ARIEFRHEL R, m. p. 95.5—96°C.
MG-1,3-1R_4%, 408 98% , B FE 42—44°C,d70.692, n51.4360.
‘ AN, DMT.N,N- _H ¥Xkz:(DMA) , — i & 5 Bt k2 (DMF) #1CH,;CHN(CH,CH,;0H),
-(DHET) 4t B3R HE BRI,
RAeEEZS>FRMNE ,
ARk ENER4EEDY., B KCo, ®X#& (X.Cro, 0.27g, K,CO, 1g/11H,0,
HE lcm) 8 313nm 9%, B CuSO, 3 X # (CuSO, - 5H,0 250g/11H,0, & lem) &

s 198243 A 13 AIE.
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365nm I, S FRBIE RIS,

SR

$IMRUOE B AR UV-300 IZRH Specord UV-VIS JE. ZNENiEAHE
A H3Ir MPF-4 BRFEHRNIE. RIMTELRIERTHIR LM ALRE RN
227 WDG500-1 BEHRaRE.

ZREWR

LER#ARS CTC %

- AXHFRMNAE: DMT, DMA, HMDMA F1 DHET ## 300nm Hif#—& W
. F 313om JBR,BE 350nm MEZHIEL 1
%8 WIEH AN R, BLUBEARE 3 /4,3
Ji-AN KRRy Stern-Volmer & I,/1 ~ [AN] A2

& Stern-Volmer 58 I/1 = 1+K,r[0]. 2 J

Nakashima™ Bf 9% 7 AN % X DMA 3%
X BRRBEEE exciplex FEHE, HINGER
T exciplex., DMT-AN B exciplex %6 BEE L m
HEMFESEORI., FHREBEFS ANE [AN]x10?

B exciplex, FRAEHRBAR. 1 PIRBARER AN RN Sterm-Volmer B

TR E AN EES B REBHEDB (B1=10"*M, Z M
fEF. [ DMT WERSHMBBIA AN B, - O oot aon,
DMT 7E 250nm ZbRUB&TFREFHZEEE, 300om 4 .CH,0H),

MiEhmE (A2). ZEMAZE. CHEBRBIXFAE#EEL. REEMERER
CTC EI\J%%IH—NJ.

RTH_M (FN) Mg LA/ CN &, Rt AN BB FRE., WLRLAE
IAZ] FN BOEBR D, BEFE#EEA, 7 400nm HHEHI CTC Rikek (F 3).

#] B Benesi-Hildebrand 75 F21® 1/0.D. = (1/Ke.b)(1/a) + 1/eb L EE R
H CTC MEHEM(E 4). Rt 0.D. & CTC HIHXE, KRERHBE, . REXR
B, b Bl TAKRRE, ¢ BB FZERE. JLAFKES FN B CTC WKH s HILEL,
K B 75 R B T 44 /e, F 6 1 iR 2 4L, B CH,CHWN(CH,), > CH,CHN(CH,CH,0H),
> HOCH,CH,N(CH,), > CH,N(CH;),.

PIEZ%% (TCNE) 5 DMA ERRE CTC BEEMERM. £ CHC, H,EM1Z
HEEFREE, £ 675nm HIAFE, XEFENEE CN XBEMM, XE5FEER
CTC WIRE 11438,

ME 2 50, DMT 1 AN R CTC 7 365nm {HEEYRI, f1 DMT. AN
ASEEBERBITRE, FLUA 365nm XRHN, RE CTC BBEEABRE, X
CTC B%.

2. MEHHNAT AN RES

B s BRARIMTBIECEHN RS R, H CuSO, BIEKABEINE 365um Bk, B5I

L/1
\

\
\

1
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2.0

300 350
K (om)

B2 DMT (2X10—*M) ZEHFRT -
AN il i

Hog: AN (KBRH):
1 1:0;2 3:1; 3 1:1; 4 1:3:5 0:1

1
250

0 1 2 3 S 6 7

N
1/[FN]

B4 K-FN (FEd)E Bencsi-Hildebrand

[Blm2x 10~°M

1 DMT-FN A%= 400am; 2 DHET-FN A = 400nm;
3 HMDMA-FN A= 385am; 4 DMA-FN A = 375am

0.5+

0.D.

0.3

L
0.1 L{
1

i
350 400
2{nm)

B3 LR E-FNZERE R Ry RIBOL

[FN] = 0.8M;[ B ]=2% 10~*M
-1 [FN]=0.88M [j:]=0:

2 [DMT] =2%10—°M [FN]=0;

3 CH,C,H,N(CH,),-FN:

4 CH,C,H,N(CH,CH,0H),-FN;

5 HOCH,C,H,N(CH,),-FN;

6 C,H,N(CH,),-FN

& CTC #%; H K.Cro, @Y #8328
FER 313mm N, BREBRME.
TRFFERAELESIERS.
K6 BFMHLETRAEER,5[DMT]
HIX%. CTC &M K, 5 CTC RE
RIEH., HifikE [DMT] B¢k ein. Tk
AR R, SHAMAELN DMT KB
RIZE A%, BT [DMT] ¥k,
RABEARZEEMTRE— MK
B (IDMT] & 6 X10*M)TBEEBXTF
M, RAMKEE [DMT] MMt A
— B KE(IDMTIZ 7 X 107'M KE).
# 2 Mgk 3 IHAH T HEER

PLEREGEE. 7£ CTC MR ,BEN A BRE RS THEHHE, k5 AN ER CTC
Mgk hWE, X4 EXKMEM, B CHCHN (CH,), > CHCHN (CH,CH,0H),>
HOCH,CHN(CH;),;>CH,N (CH,),. & 2FIH T Bf1S FNER CTC WK HEES%.

EERRBORE, R, MiFFX

CH,CH/N(CH,), > CH,N(CH;), > HOCH,CHN(CH,),
> CH;CH,N(CH,CH,0H),,
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M1 FN-FRepy CTC*

®H Amsx(om) 8c(Amax &) K
FN-CH,C,H N(CH,), 400 4.2% 10 0.47
FN-CH,C,H,N(CH,CH,0H), 400 4.2%10° 0.36
FN-HOCH,CH,N(CH,), 385 6.1% 10 0.33
FN-C,H,N(CH,), 375 5.6% 10 0.28

* [HFB]=2X107M, Kb

” 20
g g 5.0t ° 3 2 .:‘:
.R -
% 1 2
E 2.5
1.0
Laoogél = ‘1'400‘ = 10 2.0 30
# i (nm) lo¢[DMT] +5
H5 MERITETSEREN XM 6 RRABEFLET DMT 3R AN XRE(0C)
—K,CrO, #M¥JG, ———-CuSO, RXE 1 K,CrO, #8%; 2 CuSO, #¥:

3 DMT AXMEBES [DMT] KR
®2 CusO, FERLFFHEETIE AN RS R,

% & R, % (4~D)([K1=2X10°M) K*
CH,C,H,N(CH,), 8.3% 1072 0.47
CH,C,H,N(CH,CH,0H), 7.1% 107 0.36
HOCH,C,H N(CH,), 6.1%10" 0.33
C,H,N(CH,), 5.5% 10" 0.28

* ¥K5 FN CTC MFHRH
3 KCo, @ANJLAFREKSIR AN XRE &

¥ K Rp%(5 ") ([1=10"*M)|K,t ZMH,[k]1=10"*M m|eRrEE
CH,C,H,N(CH,), 4.5% 107 24.4 0.75
C,H,N(CH,), 4.2% 107 22.0 1.0
HOCH,C,H,N(CH,), 3.3%10" 17.4 0.49
CH,C,H ,N(CH,CH,0H), 2.9% 10" 12.0 0.42

* ZRBHPIE]=10"M KHE,L DMA ZtEmy 1.0.
R AN BKIE BB Stern-Volmer B K,v WF—B, MIFHEBRERBR S
AN RB.FRAHMR.

% [DMT] = 107°M B}, [ AN-DMT hRMAHEMHZLEHKH 1,3- R
QREEX 107°M), AR A EERTH, RARAIIRDRY R=ZLSIEH.
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3. R wENE j
% DMT %3 RBHNRA NS RERIE, TEhEWERE, SRR

#7,300nm & (DMT RWEOHE R (E 7), RIERA WA DMT 5%k . RE YRy DMF

1.0}

B

# ik (nm)

H7 RARNRENEFAENEE (BN DMF)
1 AIBN 3{#% PAN, 100mg/10mi;

2 DMT #3{®#% PAN, 100mg/10ml;
3 DMT (2X10~M)
B 303nm NeMENBEES 3500m & DMT 3%, BAHEF MW DHET 5|
ERAWERER. BETLIAN acplex SRBENETFEHELE HY &R, X
AT AAE R (FEP—IAHFEREHE), BIRRS. L DMT-AN &R44, R

F:

DMT %Y, DMT* \ AN
313nm \ Ci'Hs
[DMT - AN J#-—> CH,C,H,N* + CH,CH,CN

; !
) v/ exciplex l cH,

DMT + AN —>» [DMT - AN] 365am
crC

CH,

.
CH,C,H,N + CH,CH,CN

cH,.

¥

3%

il ¢Eﬂ¥ﬁ!&ﬂ:ﬂ:¥ﬁ?%§?§ﬁ§,E%ﬁﬁﬁﬂ#lfﬁ%i‘ﬁﬁﬁﬁﬁ%, KL BN,
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THE INITIATION MECHANISM OF PHOTOPOLYMERIZATION
OF ACRYLONITRILE WITH AROMATIC TERTIARY
AMINES AS INITATORS

Li Tong, Cao Weixiao and Feng Xinde
( Department of Chemistry, Peking Universtty)

ABSTRACT

We have verified the formation of exciplex in the photopolymerization of AN ini-
tiated with aromatic tertiary amines. From UV spectra and fluorescence spectra we are
inclined to believe that aromatic tertiary amine in the ground state will form charge-
transfer complex (CTC) with AN which may be excited to exciplex by irradiation (CTC
excitation), while in excited state it will also form exciplex with AN through local ex-
citation.

The order of photopolymerization rate of AN caused by local excitation is found to be
CH,CH,N(CH,), > CH,N(CH,), > HOCH,CHN(CH,), > CH,C;HN(CH,CH,0H), and
this is in agreement with the order of stern-Volmer constant for the quenching of
fluorescence of amines by AN. The order of photopolymerization rate caused by CTC
excitation is found to be CH,CHN(CH,), > CH,C,H,N (CH,CH,0H), > HOCH,C.HN
-(CH,), > CH,N(CH,),, which is in agreement with ability of donating electron of the
substituted group on the benzene ring of aromatic amines.

The presence of small amount of aromatic amine group as end-group in the polymer
molecule has been detected by UV spectra.





