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ALBRAEIOEHEEM Ce (IV) 17, HHAE45T. 0T, 60 CHEEKH

T E CN/KPS R BMBEREAFR RN ENLE SHEHEAKER
CN/H,SO, %&#. KPS/H,SO,. CS/H,S0,. CN/H,SO, #44h %R T Fig.1. AE

* 199441 A 26 Hi®); BX ARBEESRBHIRA
753




754 - R 2 T ¥ R 1994 4¢

] 7 330 — 400 nm X3RN, KA Ce (IV) FRKuk. m Ce (III), 0 CN ZEF K/
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300nm B A BRI, BB Ce (DM KPS WRKELES. MURMNER
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Fig-1 UV spectra of CN. CS and KPS at room Fig.2 UV spectra of CN/KPS system Reaction
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Fig.3 UV spectra of CN/KPS system Reaction Fig.4 Plot of LnRy vs /T
temperature 60.0 T Reaction time (min): 1. CS/KPS 2. CS/CN/KPS
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2. AR RBAEER BN RENRNE

REEENMERRRBKITE. 4k ANKE R 0.50mol/1. 4 SA KWKE K
0.05mol/1, B & CS. KPS. CN f§ % &, [KPS]=1.20x 10~*mol/l, [CS]=
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Tab.1 Polymerization rate of AN by various initiation systems

: cs KPS CS/KPS CN/KPS CS/CN/KPS -
o
) t R t R 1 R ! R, t R
40 1.5 112 2.7 0625 4. 4.14 - - 475 375
45 10.75 0.765 145 0935 4 4.70 39.5 118 375 5.49
50 85 0735 15 116 375 7.85 18 138 3 6.30
t: Induction period (min)  R,: Polymerization rate (x10°mol - 1!+ min™!)
MR AT LT DL F AT

(1) CS/KPSHA%K R, AT CS 1 KPS 5| % R,, 58 CS 1 KPS #5
BHRABER. .
(2) CS/KPSkZHmMA CN 5, tEtR CS/CN/KPS =tk &, R, BMRAL
k. X180 CN %t CS/KPS LB B & m. |
(3) CN/KPS th&H R, B KT KPS #3435 Zoti R,. 7EMET 45 CHiES PR
K., AT CS. KPSHHESH. XU CN 5 KPS e EMEAR, —F4RMikE
R ZMHEFFET KPS #35|%. CN/KPS wJ&:@ 3 CN # Ce (II1) &L=
) Ce(IV) 3RS, BELMRNEN (1) 5, A3 ROERILEES ST
—H . ERENEET (>45C) CN/KPS A LIS tkig] %.
£ 45— 54 CHRERX R A H CS/KPS. KPS. CN/KPS. CS/CN/KPS % g4
M LoR, % 1/ T {8, W7 Fig.4. 4% Arrhenius 2R RE & KRB G RWIEL
fE. HIRFR:
CS/KPS > CS/CN/KPS > KPS > CN/KPS.
E, (KJ/mol) 61.52 44.30 43.21  37.98
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CN/KPS FELERAR, i CS/KPS KiE{LRER . CS/ KPS HE v RER @ CS H5l
FlgskRAeH Ce(IV) X Ce(Ill), FEE KPS RN XEAEN Ce(IV); Hib
AR CS S5 KPS HWEBREAEA,. AREIAMREEEE AR AR/RTHE S
B3,

3. CS/KPS h R B A SR ETU NP AT NFHEKE

£ 45 CHBAMH T2 HEE CS M KPS MkE, FEINEL. RARKIHE
HITRAHE R, ME. ZERAK2.

Tab.2 Efect of [CS] and [KPS] on polymerization rate

Initiation [KPS] x 10° [Cs] x10° [KPS]/[CS] &, ‘
System (mol/1) (mol/1) (convn. %/ min)
0 2.0 — 0.153
1.5 2.0 0.75 0.387
2.0 2.0 1.0 0.484
/KPS 3.0 2.0 1.5 0.662
6.2 2.0 3.1 0.719
12.0 2.0 6.0 0.939
12.0 0 ' — 0.187
12.0 2.0 1:6 0.939
CS/KPS 12.0 6.0 1:2 0.943
12.0 12.0 11 0.962
12.0 24.0 211 0-907

AW CS/KPS k& & R, FiE KPS I E MMM A, MU LaR, %t Lo[KPS] f£
B, k7% KPS MR RECHK 0.39, #8] CS #mA KPS AT AR K R,, FE{E Ce (IV)
RIME. T CSREENRNEERESKEW, AN RRNREBAF.
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STUDIES ON THE COMPLEX INITIATION SYSTEM
OF CERIC ION AND POTASIUM PERSULFATE

LI Zhaoyang, QIU Kunyuain
(Department of Chemistry. Peking University, Beifing: 100871)

ABSTRACT

A new complex initiation system consists of ceric ion, Ce(IV) and potasium
persulfate (KPS) for acrylonitrile (AN) aqueous solution polymerization has been
studied. From polymerization kinetic studies it showed that the rate of
polymerization of AN using Ce (IV)/ KPS, such as CS (ceric sulfate)/ KPS initia-

“tion system, is either greater than CS or KPS alone. It hinted that in the com-
plex initiation system the formation of Ce (III) via Ce(IV) initiation, reaction
would react with KPS to regenerate Ce (IV). This is also revealed by the UV
investigation, which showed that at appropriate temperature ( above 50 T)
Ce (IT) could be oxidized by KPS and a new absorption at 330 — 400 nm was
observed by UV spectrometer. Besides, the overall activation energy of
polymerization and the effects of concentrations of Ce( IV) and KPS on
polymerization were also investigated.

Key words Complex initiation system, Ceric salt, Potasium persulfate, Redox
initiation, Acrylonitrile radical polymerization





