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Tab.1 Effects of benzaldehydes on AAM polymerization

. Ry X104 Relative rate MW of PAAM
Additive
(mol/1 » s) R, (10%)
-_— 3.22 1. 00 Ins, *
PNBA 1.37 0.43 5.12
MNBA 2.12 0. 66 7.23
MBBA 2.98 0.93 6. 25
PCBA 2.33 0.72 Ins. *
BA 2.40 0.75 © Ins. ™

[AAM]=2. 0(mol/1),[CAN]=[Additive ]=2. 5X 10~3(mol/1) yH,O-CH3CN (3¢ 1 v/v) at 40.0 C
# Insoluble in H,0O

7 30—45CiRE Tl & CAN/MBBA,
CAN/BA £ 51 %k AAM B&H8 R,, ML
InR, X 1/T {EEBE 1 hZ&Z , B HEZH
¥ Arrhenius AR HHERA RN RA -8.10
TEALEE E., RYE S 514 41. 6 #0 36. 8k]/ .
mol,iX 55 CAN B3| REHHY E.—41.3k]/ & °%

-71.90

mol'® 8 55. 3 8] CAN/MBBA. CAN/BA —8.50
AREEHLERSE E FKAFFS.
-8.70
2. CAN/BA, CAN/MBBA #) UV BRilk
¥t ' 3.10 si.io 3.180
Richardson § ## 3¢ 424 fE B B 5k 0% 1/Tx103(K™)

FEE C" RN RN H % RLE. Fig. 1 Relationship between In R, and 1/T 1.
Wiberg i Ford® B R T Ce** MALEF R CAN/MBBA system; 2. CAN/BA system
HEIN%E, ANNB—SR-EER 1 1 E8Y MERTREAREESYERER
BEHE BECELIETR BANNERMRBENAIRN ST ERETRE hE
FEY , B RAL T BB A& = % B (BZA). '

Tab.2 UV absorption position for BA, BZA, MBBA and CAN systems

System Amax (nM) System Amex(nm)
BA 248 285 MBBA 218 248 295
BZA 225 CAN/ 224 248 292
CAN 285 MBBA
CAN/BA 222 248 285

# 1R A H,0-CH,CN (3 Iv/v)IREWIBH, BB# [CAN]=1.0X 10* mol/l,
[(BA]=1X10* mol/1,4} H#li & CAN.BA .CAN/BA i UV R, WE L 190—400
nm b H R UCHE, A RME 2.3 FrR. SFE R UV RBOEHEE & R 6ok B 380488 5
A 2. BA BWAE 248,285 nm 4b LR W, Ce (CANDIE R Ana L 7E 285 nm 4E.
% CAN 5 BA {R &7 —/2H, WEE] Auf 248,285 nm #b, 5F H LAY 222 nm ROk,
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Fig. 2 UV spectra of BA and CAN/BA systems (a) BA,; (b) CAN/BA
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Fig.3 UV spectra of MBBA and CAN/MBBA systems (a) MBBA; (b) CAN/MBBA

X5 BZA # Aux=225nm 1REEGE, AR JBE N 224 nm, KFHH BA E{Lal BZA. &
R KEEE R UV BRBOG 3 B B e 248nm Ay RIS E 2%, HF 222,285 nm &
Wk, 3883 BA 280 BZA. MBBA 1 UV S35 (B 3(a)H =R, K+ 218
nm AR ARk, SCR[9 1A 2% 210 nm, %4 CAN 5 MBBA B 4B}, 7 224nm b F
— SR R SO , X 2 PR 2K AR 2K A VR i e, SRR B 218nm W0 55 3T I TR I A AR, 2 9
MBBA 5 Ce** [ R AL 8L IH]- R % 8L

3.ESR k5 FT-IR MES R

YA B i MR ESR BUOEB AR P LARM I FRELE Ce' N A B di 3k )ik
44, B 4 & CAN/MBBA/MNP 7 H,O-CH;CN(3 : 1 v/v){K &) ESR %I, E Rkl =
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HKERAR, RHERPLE D N ESRER=K
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Fig.4 ESR spectrum
of CAN/MBBA /MNP
(H,O-CH,CN 33 1 v/v)
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THE EFFECTS OF BENZALDEHYDES ON THE POLYMERIZATION
OF ACRYLAMIDE IN THE PRESENCE OF CERIC ION

QIU Kunyuan, DI Xiuyan, DU Shixuan
(Department of Chemistry, Peking University, Beijing Post code: 100871)

ABSTRACT

The effects of benzaldehyde (BA), p-nitrobenzaldehyde (PNBA ), m-nitrobenzaldehyde
(MNBA), m-bromobenzaldehyde (MBBA ), and p-chlorobenzaldehyde (PCBA) on the poly-
merization of acrylamide (AAM) in the presence of ceric ion (Ce**) have been studied: Vinyl
monomers such as AAM, acrylonitrile (AN) could polymerize using ceric ion (ceric ammoni-
um nitrate ) as an initiator. In the presence of ceric ion the rate of polymerization R, of AAM
could be enhanced by adding an aliphatic aldehyde to the polymerization system. Adding ben-
zaldehyde, however, could not increase the R, of AAM initiated by ceric ion. The R, of AAM
initiated by ceric ion/BA system is always lower than that of ceric ion alone. The values of
overall activation energy of polymerization E, were determined and the E, values for ceric ion/
MBBA and ceric ion/BA were evaluated to be 41. 6 KJ/mol and 36. 8KJ/mol respectively.
The reaction of BA and ceric ion was investigated by UV spectra and the free radical interme-
diate was detected by ESR spectrum. The end group of polymer formed was detected by IR
spectrum analysis method and it revealed the presence of aliphatic aldehyde moiety in the
polymer obtained with ceric ion/aldehyde system.

Key words Acrylamide radical polymerization, ceric ion initiator, effects of benzalde-
hyde on polymerization





