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REIF XEE . REHE.S-FIABEE R, R

RIGMED 8-FHEBRE MRS LT AMURSE: s-WABAEm (AQ) RH
&Y (PAQ) RuMEMKIA YRR Fol I @Sk TR AR EE (AN) ERME
THERBREESWSIEZ AN BXERE, FEBARLSHTIER AQ & PAQ B2 5
AN REWHEDY, EFRARANHEBEAD N-CHBERBRERMNRIGE FLEY, M
— B ke CCL.CBr, SRR T DIERBEE LY, HMrIISIRBRERER
&%, Bazuach HHYE T SIMHEKIE DMSO f15]% MMA JERA™, HREBED
MR T LHERRS CBr, 51k MMA BXERA. Ghosh ' HE THEM-RERSX
MMA HWRASA—MRE. AXFMAERN AQ 8 PAQ 5 CBr, FiaRRMINAS A
5% AN RERE, & XERER D, :

K RAEREU DMF 457, EARRLN 3ml WERBEEKITBRE, REBRHE
£,6FF 300W FERTELBREBMERET 3130m IR KA. BFEARNSLHE
HBIELFERFETIR. H AQ = PAQ HUAEHIEE PAN RHEELERR PAQ
MR OEBFIEE, UKLk PAQ BHEY, HRRNEEEARENIE.

LA AQ-CBr, AN REILE AN %KL

EE AN IRE>Y 3.8mol/l, CBr, #RE24 1.0 X 10°mol /1, #£2.5 X 107°~10.0 X
107°mol /1 HENKZE AQ RERTARES  WRERMEER (R,).BH 1 45 AQ IREX
BRR RN EENBAOXRE, HELAEN 0.19, BRI R,cc[AQI*,

B [AN] = 3.8mol/1,[AQ] == 1.0 X 10™*mol/l, #£ 1.0 X 107>*~5.0 X 10°mol/
1 BEINKE CBr, WEHTERE, BBRMEER (R,). B 24 CBr REXNERK
POERABR R, HELAEN 0.35 Hl: R,oc[CBr,]"",

E® [AQ] = 1.0 X 10™*mol/1; [CBr,] = 1.0 X 107%mol/l, BXZ AN M{kJKErH:
T AN XEA,B 3 47 1.52~7.6mol/1 EEW AN RESRMNEEMPHRAR.HE
L1504 0.62 B, R,oc[AN]*¥,

* 199048 H 1 HURE.
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1 AEREENAN XS THRES EEXHX 2 AN ZERHESEAFNT CBr, RENHE
AQ X PAQ RENYXARE ARG HEENBEXRA
%3 DMF;[CBr,]:1.0 X 10-¥mol/1) #l: DMF/; [AN]= 3.8(mol/1);
1) AQ-CBr,; 2) PAQ-CBr,, 1) AQ-CBr,; 2) PAQ-CBr,,
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log[AN] 1/Tx103(K"Y)
E3 AN XA EAANEETHARRSE B4 WAL AN ERESEENHETE
EHHRERERENHRRE EEEXAA
##: DMF; [CBr,]:1.0 X 10~*mol/l; % 3: DMF; [CBr,J: 1.0 X 10-*(mol/1);
1) AQ-CBr,; 2) PAQ-CBr,, [AN1: 3.8(mol/1); [AQ] & [PAQ]: 1.0 %

10~*(mol/1); 1)AQ-CBr,; 2)PAQ-CBr,,

MififE BRI FAETEL AQ-CBry WAHSS KRG AN XRAFBNFIHFER

W5 :
RPOC [AQ]O'D[CBH]O‘”[AN]O'GZ

E 4 AAHEE T CBri-AQ XWANKARIL AN NRAEFHITENEWEL
gt E, 24 21.99kJ/mol (5.26kcal/mol), X5—I RS AKAMNIE/LEEMHEY,

2. 1A PAQ-CBr, A4 #HHRMiLs AN k¥4

B [CBr,] = 1.0 X 10 mol/l, [AN]= 3.8mol/l, # 2.5 X 105~10.0 X 10~5
mol/1 FEENKZE PAQ RE#IT AN XRAEBIRARMERE (R,), PAQ RENHK
xR EERN PR ARTTE LEELAEN 0.24, B R,oc[PAQI™Y,

B [PAQ] = 10.0 X 10°mol/l, [AN] = 3.8mol/l, 7 1.0 X 10™°~5.0 X 10™*
mol/l FENKE CBr, REH#IT AN XRE, HRMEENHM CBr, BRENKXR
W 2 B, REL#FEA 0.22,80 R,oc[CBr1*2,

E % [PAQ] = 1.0 X 10 *mol/l, [CBr,J = 1.0 X 10°mol/1,7E 1.52~7.6mol {5
WA AN REHT AN RS, ERMEEHRSHRE (AN) RENBEBRXADE 3
BioR, BRI %% 1.0,B] R,cc[AN]'®,
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& EFfSLl PAQ-CBr, WS KA AN XRAZHHELFEN:
RPOC[PAQ]°'”[CB&]°'22[AN]I'°’

% [PAQ] = 1.0 X 107*mol/1, [CBr,] = 1.0 X 1073mol/1,[AN] = 3.8mol/1 B
ERAREIIT AN HRA,EH 4 HRFEEE T PAQ-CBr, WAS AL AN }F
ErE R R BOHE B BIREE , B A R BT R IR A TE L 8B (E. )29 26.5 k] /mol
(6.34kcal /mol),

3. BATHISN

RO HIRTOE ST

B 5% AQ % AQ-CBr, WANKILFFE PAN LT PAQ W—_HZ
BEvR 755 EBUB I G I, FTLIB 2, SA1H ML TR PAQ ARSI, B
BIRIRBMARE AQ-CBr, fhASIRE, AQ MEFA PAN %rh, fill AIBN B|%Fr
18 PAN BRHIEISELIE, HAEMRARSRET,LIEM AQ 3| RHFE PAN HFKE
Btk AQ-CBr, 3|18 PAN WER, XiHHLL AQ-CBr, AN KRS AN XER
AHLBT AQ REFPAMEREAF.OS, CBr, MEIRBHERER.

Iy r

I 1
380 - 410 440 450
A(nm)

K5 PAN g4tz
[PAN1: 0.94(mol/l); #3; DMF; E, = 350nm;
gtk Z&: 1)AQ; 2) AQ-CBr,,

RETYING FE
# | ERAMEREIEN AQ f AQ-CBr, 5|RFE PAN Mo TE. HEED
DMF a5, 7€ 25°Cc THE, 2 TRITHES F&E:
[7] = 5.74 X 10™*mol®” (DMF,25°C).
AUERLU AQ Bl RS PAN B4 FEKREL AQ-CBr, SIRFAIEEK S, X Bk

1 AASMAERTHE PAN UKERS TR

N

R ‘ 7 7o £7]

AQ 4.8 3.8 1.6774 6.9%X10*

AQ-CBr, 4.1 3.1 1.5254 6.1X10*
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BHTMA CBy &, =& TELZHNAEERLSR AN REERY FRERK.
4.%Fm CBr, 3 AQ 5| AN REgi¥m
AQ = PAQ BBTILI5IR AN BOERAY, &N CBr, LB EFRIMEMMRE

WM 2 B :
‘ ;2 AQ Y PAQ RHAIM CBr, WHIMREHE
A I P oyt
AQ ®E PAQ W CBr, RE WA HEE(Ry) WA MEH*
(X10*mol/1) (X10*mol/1) (X10°mol/1) (X10°mol/1 - 5) Ry [RY)

10 1.0 5.89

10 2.95 1.99
10 1.0 3.80 1.52
10 2.49

7.5 1.0 5.38 1.96

7.5 2.75
7.5 1.0 3.59 1.69
7.5 2.12

5.0 1.0 5.26 2.00

5.0 2.63
5.0 1.0 3.25 1.70
5.0 1.91

2.5 1.0 4.71 2.46

2.5 1.91
2.5 1.0 2.79 1.69
2.5 1.65

* Ry ZEM AQ B PAQ J|ERMVIMARA®EE; Ry &R AQ-CBr, & PAQ-CBr, SIRMFHIREE.

55l% AN tRE. HOBRWEER:

I

370 390 410 430 450 470 48"0 45;0 51‘0 530

Alnm)

6 CBr, XX P(AQ) MIFILNE
B (mol/1): 1) [PAQ]: 1 X 10-2 2) [CBr,]: 1.96 X 10~* 3) [CBr,]: 4.3 X 10-3
4) [CBr,]:8.68 X 10~ 5) [CBr,]: 1.03 X 102 6) [CBr,]: 1.27 X 10~?

ATDAE R, 0 CBry LI HRAE LS BILX B AQ 5 PAQ 1Y 2 fF5k 1.5 £,
CBr, ZHTDIREfR ¥ AQ Bk PAQ 5% AN fyR &, TRFTEER CBr, 5 AQ R PAQ R EA
EEMRBEE Y, RETRA B 6 & PAQ LA KER CBr, BRI,

R BRI AT AR CBr ERBEE &WT5IR HER KRS, Mifi CBr, &
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(AQ---CBr,) —2> (AQ---CBr)* ® AQ —"> AQ*
AQ* + CBr, (AQ---CBry)*
(AQ- - -CBr)* (AQ* « Br™)++CBr;
B4 +CBrs 51% AN WRA, M4 AQ ;X PAQ Wi XHiREY, 5 AN
ERBEEEDMEIR AN RS, ERMNEARIBRESE S WNITEN, XG5
— 5T,

2 £ X &k
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ABSTRACT

Phctopolymerization of acrylonitrile (AN) sensitized by binary component initiators con-
sisting of 8-acryloyloxyquinoline (AQ) and its polymer (PAQ) with carbon tetrabromide
(CTB) are investigated kinetically. It is found that the polymerization rates are proportional
to 0.19th power of AQ concentration, 0.35th power of CTB concentration and 0.62th power of
AN concentration for AQ-CTB system initiation system; proportional to 0.24th power of PAQ
concentration, 0.22th power of CTB concentration and 1.0th power of AN concentration for
PAQ-CTB initiation system. The overall activation energies for AN photopolymerization initia-
ted by above systems are obtained to be 5.26 Kcal/mol and 6.34 Kcal/mol respectively. It is
also found that the polymerization rates sensitized by addition of CTB to AQ or PAQ are
much higher than that of AQ or PAQ alone. From the fluorescence analysis of AN polymaers,
it is confirmed that AQ or PAQ joints into the AN polymer chains: The molecular weight of
PAN sensitized by the binary initiator systems is lower than that of AQ or PAQ sensitized.

Key words Photopolymerization, Acrylonitrile, 8-Acryloyloxyquinoline, Carbon Tetra-

bromide





