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AHEERFRRAMNS TR, B 1 HAAERKT NERNRARKAESHHEHLR.
W& 1, B 1A U EHARERTEMNTIR AN ERANEERFN:

CcH, | .
<_____§—-NHNH, > Br—<_____>— NHNH, > C> NHNH, > {;>NHNHHC—CH,

o .
> @—g—NHNH, > o,N—<;> NHNH,

R—RFEFEMWRET LR FEER/NMIRFELR .

®1 EBREREAMEMSIRAREERS (Kik,3270)

REBBE**R, X 10°

KA BB R, X 107

31 5+ ratpiasati P S SRUS] TP s SIURL
a- BB 9.26 6.75 7 P EERE 1.50 7.95
x B 4.24 - 6.27 SR B 0.51 8.80
b 371 3.11 5.84 0 0.68 9.67
[+ 3 3.02 6.06

* [31&H ] ~3X107°M; ** 500 ERERIT, ME30 EX AABRARRE, BESRSTHE,
*% RSB, DMF XH> 25°C, # (7] = 3.92X 10~*M> i+ 5.
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AN ERERER. MF29 KL,
DMF Hi# TR R AR, e 3%
iR, & E AR N, KX R
W= 117 %, g % 2.4 5.
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1 FHREAGEMSIZARBRERSNKL %-HRE X
Bl AERIKI300RHERT > ME 7 EX, 30°C;[BF]

=1.8X10"*M, 1, «-FEEH; 2, NEEXH; 3, ¥ NEHDEL. DBEZERBRZ
4, ZHEBEEM, S5, RN 6, HRBEH: 7, WEEXR ﬁaﬂ%%ﬁﬂ?5$ﬁ§i&m CTC
B

HAR T » T 543 R BT A TR A B
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* 2 PHZ-HTRKTIR AN ERE

DMF & B %X &* A K OOE A
BT
R, % 107 R,/R} Ry % 104 R,/RS
1.2(R3) 1.0 1.1(RY) 1.0
¥ X B 14 11.7 1.2 1.09
P B R 7.0 5.8 1.3 1.18
ZE R 9.7 8.1 0.48 0.44
jus) v 2.9 2.4 0 0

* [PHZ]=5.1%X10"*M, [&{k] = ~8X107*M; ** [PHZ]=1.4X10~M, [Z{k]=~1%X10"M, R,
RO A RER /T - B> Ry AR MEKRIIREHE.

HEGLEE). 20, 30 F40CTHITAKARA , KRB ERENREGEE, M REH AR
REBRERMEMELLEN 33.4 THRE/BER (8.1 TF/BER). AREGELRESTS
mEREEXRY.

3. PHZ-BH4R3|R ANBRS

AR, ZER 60°C EHAR5IK AN &, IMAKER (Q W5lAKE, HEEF

= RAHBE MR 3).
#3 PHZ-Q (R3| K AN ™

S RRORER/F) RERECC) RAEVEER)
1.2x1073 0 6.6
1.2x 1073 23 43.3
1.2x10-? 60 134.6
0 60 ‘ : 0

(PHZ] = 3X10~*M; AN J% 3ml; R&KEN 125 INEE,
* REB—-FAHIEBRue8E.

&+ BRERNAE %z:ﬂ#*ﬁ‘*ﬁﬁ@%ﬁﬁﬁ'ﬁﬁﬁ AN %A,ﬁﬂpﬁﬁﬁﬁﬁb_i F

BRis.
*4 AREE-PHZ kRTFIR AN RE

REME . ReYE
AR (mg) L (mg)
X E B 71.5 Bl % BB 61.5
1, 4-25 E§ 110.0 ZE _RARER 25.0%
LU 104.8 —_ 0

[PHZ] = 4.2% 10~*M; [ER]=1.1X10"M; AN % 3ml, KEHERL,BASMEY: 0°C/13h,220°C/24h,
60°G/31h. * F110°C/24h.

HUEEBTED I o- B AR SIRER, S HERBFEHLRMU, SZREHAERE
AR TEAIEE AN KA. TCNE 5 PHZ LpRHy CTC thBfaE, —BREETASIL
AN KEREEMARBEEF(In DMF LB KA.
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FHRRT LAERKBAOE T, Hh EXRRBENRET LB F2F R, Bl
5FERESIR AN EREHELIARBEMES &Y (exciplex) PLHIZEITH, AR
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uN: Tt > HN: —> ] —uN: — | >PHZ? + ANT
| CN | CH—CN | CH—CN VHE
NH, NH, NH, PHZ- + AN-

¥
PHZ exciplex FIRERE

00

HN —>{HN

NH, NH,
HHERATDMMEOER R ERAEE BEGHEREK MELIESL. WA PHZ RE 5.6
X10™'M 5’2 AN REZESE, In 500ppm BEAHBE,. REFFHMAML 4 S3HE>
25 /Nits IRBAER TREEEHEMAREER LA FFURBEHERS. 5IRABHE
exciplex, A MFIEHEMPIEE. FEHERC KT 280om X ¥E, 7€ 320om LHIA
PRI, XN AN REBZER, KRR A Stern-Volmer AR, HWMEBEXEY Kq-r &
2% 63.0 F+/BE/R . B AN IREEIIN, £ R EIT, A S 7T W B S Ay exciplex 3t
i (& 2), ZE&NE—ER AN REGENE [AN] #BXnEE.MEUTHEUERSE,

1 1 1
300 350 ., 400 450 500 550
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2 PHZ-AN 338K H exciplex B
Aue = 2800m, FKEEHBH
[PHZ] = 4.16 X 10—*M;[AN]:(M),0,0; 1,5.66
®10-%; 2,1.13%1072; 3,1.70X107*; 4,2.26X
10—*; 5,2.93X10"?; 6,3.39%X107%, (1)0;(2)2.8
X 107%3(3)5.66 X 10723 (4)8.49% 102,
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FEHE R exciplex RRTGHY.

A EMERTERAEIR AN B4, AAEREMSRERES HBRARBES
¥ (CTC), A5 CTC @4 EFHEE, B4, UNUEER (CA) N4, 7
FRA:

.| . .
NH, / NH, o
PHZ CA

PHZI+ CcA-

MR SEPER CTC WIEHER: —RHEFE (DDQ). WEER (CAE5EHNH
B R RIN-FI IO 28 CTC Bk (& 3.4). DDQ BT R CA Eig2HKk,
PP E CTC WMtk ERE. FKEBHERSH,5 PHZ HRH CTC JRELERES, Brbl & &4
Yo BB ARE Frik.

P ECH (TCNE) BIREBENE TZAE. ¥ EMA PHZ WEREKRE, BRETH,
FH7E 3650m ZLHILRIRAY CTC Wl (B 5). BT TCNE 5 PHZ @R CTC
BEE, TUERMEFRNEL T AR AN KA.
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2 == _
00— 5% T =t
¥ K (nm) K (nm)
B3 PHZ-DDQ @y UV #E K E4 PHZ-CA iy Uv #ERHE
CTC Rk REr) CTC Rk FHE)

HE4%: [PHZ] =0,[DDQ] =1.2X107*M; fE48: [PHZ] = 0;[CA]=2.0%X10"*M
48: [PHZ] = 4.2X10~*M, 48 [PHZ] = 4.2%X10~*M:
[DDQI(M):1,0; 2,1.2%X10~%; 3,3.6% [CAI(M): 1,0; 2,1.0%10-%; 3,2.0X
10-%; 4,6.00%10~%; 5,8.4%x10-%; 1074 4,3.1X107%; 5,4.1X 10,

6,1.2%X107*; 7,2.4X10™*,
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B 5 PHZ-TCNE ff3 UV #ERH CTC Rigk(HE)
3. [PHZ] =0,[TCNE] = 1.3X10"*M;
4. [PHZ] = 4.2%X10~*M,[TCNEI(M):
1,03 2,2.6%107%; 3,6.4%X10~7; 4,1.3%x10-%;
5,1.9%10~*;: 6,2.6%10~*
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THE STUDIES ON CHARGE-TRANSFER POLYMERIZATION
——POLYMERIZATION OF ACRYLONITRILE INITIATED WITH
PHENYLHYDRAZINE AND ITS DERIVATIVES

Cao Weixiao, Han Ping . and Feng Xinde
(Department of Chemistry, Peking University)

ABSTRACT

The photopolymerization-of acrylonitrile (AN) initiated with phenylhydrazine
(PHZ) and its derivatives urder irradiation of UV light and polymerization initiated
with the combination of PHZ and quinone in the absence of light have been studied.
From the kineties of photopolymerization, the initiator and monomer exponents were
calculated to be 0.66 th and 2.1th respectively and the overall activation energy was
33.4kJ/mol for the PHZ-AN system. The mechanism of photopolymerization has been
proposed. It shows that the exciplex between PHZ and AN will be formed under ir-
radiation and then it decomposes to produce the free radical species for initiation. The
occurence of exciplex has been verified through fluorensence spectrometry, On the other
hand the mechanism of polymermization in the dark has also been proposed that the
charge transfer complex (CTC) between PHZ and quinone will be formed at first and
then it decomposes to produce an initiation species. The occurence of CTC has also been
verified through UV speectrometry.





