# e 5] ﬁJ\ ?F '_%L' T& No.6
2009 4 6 ACTA POLYMERICA SINICA Jun., 2009

Ce( VMHOEJIZAGEIRAER CHEMkREERE S
Fak iR

9{'

K Eg

CRAERZEAH TR KB 030051)

W E
ERCCPVA R IR R A

DA PR i £ A 51 R, SR /K U PR 2R S AE IR TR A JoT P STt T TR I C AMD 2R 0 T A ik
196 T HBHORE CPVA- g-PAM, F R IFFT 17 2% B A 30T RR A (K S miy R, 48

DT EIER G A BOR G IOHLEE S 8 AR W], 78 CeC IND#R AR R 7857 KR FRIE (9 CPVA TR I
S A R R b S I A IR (1 e SRR ROR
JEE , A PR LR PR AR P PR 18 K 2 B 21 38 K /N R AR A R, = 1 8 IR 20 0.36 mol/L I, PAM IR K

oy TR SE R R SE K S S e 1 il 2 5 R IR B

IS PAM PR A5 S8 58 Bk T 7K i o 4 IR 1 9

HIROWHLEL . 51551 Cet AW LR R, K 2 ek 41

LT, AR L 3G B Ce'* BRI 5.98 x 107 mol/L. AEFL B SR A ik R v, B0 A I I g ok FEE A1 Je
9 i A e 0 A SR B S AT ST 0 58 ROE P AR S AT RIS PAM AR E Y 27.13 ¢/100 g HIHEAL

TORL CPVA- g-PAM.

KRR ROMEE, WIGHL, BRI, RE2RE

FER B S PR R A T 2T AR PR 48 R s
B, HRCR A 2 R, L PR A 8 R R R
s AR AT & RPN TR Zh e B K 0 1 3R 4 4 3
BARPPRLR I, T FE R SR 5 1 3% b ) AL 2 1
RE» WAL ZAE TR S 2R AR AR R (18 25 AT B A < 24
AR B BAH PR 25 R SR A 10 05 34T 2 ol
b s, RN G B R R LA K i RE A A
PRI A Fo A R O (AT A
J R ARG AT 2 N PR R Cgrafting
onto) V5 FE " Cgrafiing from) VA T AL L
RAE W S T RE A1 B R R TS TR 1 2
(AR P 2 S B, 6 3R A 5 3 R B B R T, il
N LR A A G FE L Ccoupling graft) ¥4 Ji 4 ) 4 18
AR BRSBTS | AT LU A 1 P R (]
R RUGES, B | R A ATD), 0 A B 2 TH
FHA R ARG, TIBERIER G . grafting from "5 H
ARG WAL AR LA R v i A Wl
Z N AN i AR BRI 5N 5 R R L
VLA, DAL 9 AR B 50K & A7 m] 3R 5
A ABIPGR B O AL R A WD AR KL R T, AR5
St AR IR ROR J7 AE IR R BOR S I e
o T S UL T WO U, JE 45 SN AE 2
RS THT L5 L PN ] I R 4T, DR BRLAARE B K
FRUR A AR RCRAR.

CeC IV D) HATSRAEALAE, Bl £ 0] 2 Fh 2R R A7

PG & W34 m] e A SR AR I S i mT A e A -3 Jit
RGURAR R Al SRE S PRER, 5
FRILIE AT R e KA TR T RS, AT
Ao 7= A 1 E RS TR ks R
FIREG Y CUTE R« 2 4 38 S 5 SRS (A 3R
B0 A R R A L R B RE B, i L e
BT SR B I N A AR B SR A IR AU AE, KK
P T HACR A R R

RO B (PVA) B AT RUF 19 7 W) A
PR 10, PR IR W AT AR C CPV A 3 THT 4 1 5
AN AR, 2T AT AN [ S BE ek A
FE2E Yy e Y ABUA0RE AT 2 0 I H i St
CPVA TERE I & A KSR FR I, i 56 v] 51 Kk L0
B ARAESCAR T R PR R RO A L AR AR R il
TR SR I AR LN IR LI K 23 B 1
PR CATWEIT, 10 AS SO LS 2005 BEAZ Ik
ER- PRI IR -l £ Ol BT AR R, BRI T
Bl 55 51 R LR RARAE AT IR AR CPVA R T 1A%
RRG R SHLEL. Ll CPVA A Bik, T 2R
L il A B A DI BER R KL, A S 5
GiRAZ R T B WEIR S %

A
1 EIEERS

KT 58
BEPR 2GRV Ae, REETH V6 & RS 41 4e T 5%

1.1

* 2008-09-09 W H# , 2008-12-09 & Fii: L PG48 H AR K4 (Fa42"5 2008021013 BE BT H 5 ¢ T8 RIEHR A , E-mail: gacbaojiao @ 126. com

540



6 3 P tRAE CeC IV )RR 1A A LI A 2R 205 IR A BR AR T B3R B IR WE 5T 541

T, oy A4, A8 A 28 9 Hs 28R 4l s — LR R
(DVB, L AR 57 b TR BRA =D, A H AT
SeH R LE gl A, DABR LR A A = T
CAIBN, g 5 A T A BRA |, 427 4l A6 |7
F T T 45 b aliAk s 23 B 2R SO BE CPVA, v
=Y TAH R A FD, AR 2200, W79 N
RN CAM, A6 A 22 A ), 4 B4, 8 i
VA Pl — U 5 A s IR B B ( CAS, R T
A AT R WD, 2 s JLe i R A 2 A
T8 2 b 4l 1)

1700 B! i 57 W 21 48 Ol 3 A CFTIR, 3% [
Perkin-Elmer 2 7 ), 17 A ML) XSZ-4 HL X H
AW B ORIEOGEAER) ).

1.2 BCHEzZEKIIKAIH &

Fu SCHRL 18 T I 20 B8, 28 V7 3R & - A v ) 4%
R LIRMEAZ IR CCPVA, 180 ), S [ i F
2 1.5 g 0 HUON R 245 B (CPVAD T 100 mlL
NaCl ¥ (5 wt% )™, A6 B SEAH K AH, I 31 2h¢
GHFERS AR N, ALY O % 10 mlL
(IBSTR £ 45 15 (VA AT 3 mL A IEF — L 46 5
KCDVBIVRHS, ¥4 1o HOHWAR, 364 0.1 g (1751
R 2, 2" A 5 TS CAIBND B T 3L 5 g il AH
TN BACHH H, B8R AE I AR 78 43 43 150 38 N, <30
mins BT = 2 65°C, 75 N, AR F AT BIF
R RN 4 h G, B 70°C 4R S Y 3 h, il
13 AV EAE W A ER, I 9EDEE, BTSSR A i 1R
LR AZ R ER CCPVAC, TR A3 % 75%) . FREX
5 gl BETHER CPVAC, IIAZE] 30 mL 7% 4% NaOH
(BRI, T 40°C HEAT BEAR N 15 ho BRI
73 CPVA THBR(PVAc HIBEAARE R 92% ), HI 251K
SRSV, FLA TG & T R T A e 52
CPVA THIKIIES, 3R B AT
1.3 AHEBERANIERESREYMIKEIRE
1.3.1 WHEBHIZMERERES WI0.6 gL
IHIEACHRUER V1.9 g NIBIEIEFD 0.2 o BRIl #L
ey 1DANE | R S SR e s e NS MR- RS $T
FEVFRIPY e, 10 mL 2808 /K2 9 10 hs 1
TN 40 mL ZE 187K 0.5 mL R GR IR, 75 N, 1
TRy T B, HEZE K 30 min, FHR A 45°C, 7R
NHHMTERRA RN N 6 h Jq, 98, 13 18
IR CPVA- g-PAM . ¥4 JIT il 42 £ ok H 28 18 7K
Z YR LR 22 W BB 1) 2D i 2R TN 05 1
Ji, SR G LA TR R E T

1.3.2  ERRCRORINRA SRR S ik

3 500 D R A T AN S5 A IR THOBR IR 21 ARl v
XRS5 77 ) IR A 27 5 K R AT 3R AE s SR 41 4
HLBE L G4 B TR CPVA- g-PAM W30, 3K B
MCARPRFF R I . R R B 5 45 B K CPVA-
g-PAM 111 1 58 K B i PAML 2 B3, 4% A2 50
(DU EHEBE GD(%).

m, — m,

GD = 100% QP

P m, HHERCHT AR IEER CPVA I BT m, A
PR G AR CPVA- g-PAM I 5T &
1.4 EFREMERNESESHEM

W] 7 L N A A5 23 ) 2R 4 b A A 2R
G R TP RR (IR B2, 3R 51 Hb 58 5 R 7 ok R il
BRI BE , 5 82 IR VR B 5 5 | R 09 B X B i 2R
B SR, NITTR R BB AL A AN [A]
LR AR AR R BE S R EAT TR &, %
BT IR A SE R R R G ISR R

2 HREW]R

2.1 7£ CPVA WEkFTEHES & AM ZERES
o) AR

o R Al T R Al 2 1 et R AR, A
LI AR R 3R A I N i SR ) AR i 5 |
RAEFR T CIRBEACRAMER R 0 5 K= IR AL,
AR B G IR R 5 R ML, cetr 2k
CPVA KR MR I R A% G E L, R 5 kB
B ANE R, a5 cD Bt R,
FEAE B R, T 5 | R TR 945 T Jie A 58 2 0k T A8 1
(AR RS R - EC R KN
CPVA- g-PAM, #4558 6 10 e N i A2 vl W 18 1 B
e
2.2 {¥Ek CPVA BILIIMiE

Bl 2 45t 7 A BT K CPVA 5 2 A il 3k
CPVA-g-PAM IZLAM63E . A CPVA 135 b, &
N TR O OGS T ORI IR T
TENR SO . 3444 em ™" Ak 11 06 Sk 38 25 1) AR AE R AL 5
1726 em ™" 5 1219 em™ " Kb IR U5 Sk A8 s 5% B 0 S
1R £ 45 T 1) 158 5 A MR WA 0% L 1601 em ™" 1 1440
em™ AR RISk 0 R IR ) 2R A R B Bl i
5710 cm™" F1 801 em ™" Ak I¥1 U 2 — AR 2 1)
BRI 1362 em ™' AR T 55 F AV H 2L CH, 1)
5 i Bl W UG 5 2925 em ! AL D R ) Dk R FR
CH MR AR IR B

£ CPVA-g-PAM [¥] £1 b 6 1% & v, 45 3438



542 T S 2009 4
(l)H o1l
@*Cllz—‘fll + M 1l PVA (?Hl—{lf- + et o+
OTl _ o1l
[ . Y ‘ .
(fH:—(lf' + CHIZ([H —= [ PNA—CTI5— (l.-—CHi—‘(‘H
(l.':O (|::0
NIT, NTI,
(l)H _ (I)H
'@b—(fH—L'—('Hz—(l.'H I aCH=~CH ——— [PVACH—CHCUClldmmr
A 4 | [ [ S ;
(l_.ZO (T:O (i.=()
NH- NH; NIy
Fig. 1 Reaction process of graft polymerization of AM on CPVA microsphere
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Fig. 2 IR spectra of CPVA and CPVA-g-PAM microspheres
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Fig. 3 Grafting degree of PAM on CPVA-g-PAM as a

function of H* concentration
Cerium salt concentration: 5.98 x 1073 mol/L; Reaction

time: 6 h; Reaction temperature: 45°C; AM concentration:

0.535 mol/L.
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- 4 Grafting degree of PAM on CPVA-g-PAM as a function of
cerium salt concentration
Sulfuric acid concentration: 0.18 mol/L; Reaction time: 6 h; Reaction
temperature: 45°C; AM concentration: 0.535 mol/L
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Scheme 2 Two manners of oxidation termination in radical polymerization initiated by cerium salt
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- 5 Relationship curve between PAM grafting degree with reaction
time
Sulfuric acid concentration: 0.18 mol/L; Cerium salt concentration:
5.98x 107% mol/L; Reaction temperature: 45°C; AM concentration:
0.535 mol/L
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- 6  Effect of reaction temperature on grafting degree of PAM on
CPVA-g-PAM
Sulfuric acid concentration: 0.18 mol/L; AM concentration: 0.535

mol/L Cerium salt concentration: 5.98 x 10~2 mol/L; Time:6 h
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- 7 Effect of monomer concentration on grafting degree of PAM on
CPVA-g-PAM
Sulfuric acid concentration: 0.18 mol/L; Temperature: 45°C Cerium

salt concentration: 5.98 x 10 ™% mol/L; Time:6 h
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STUDIES ON GRAFT POLYMERIZATION OF ACRYLAMIDE ON CROSSLINKED
POLYVINYL ALCOHOL MICROSPHERES BY INITIATING OF CERIUM( [V ) SALT

LU Jinhua, GAO Baojiao, ZHANG Guohai
( Department of Chemical Engineering> North University of China> Taiyuan 030051

Abstract  Graft polymerization of acrylamide ( AM) on the surface of crosslinked polyvinyl alcohol ( CPVA)
microspheres was realized by using ammonium cerium ( [V ) sulfate as initiator in an acidic aqueous solution
(Csulfuric acid) resulting in the grafted microspheres CPVA-g-PAM. The effects of various factors on the graft
polymerization reaction and the mechanism were emphatically studied. The experimental results show that by the
oxidation action of Ce( [V ) ion, free radicals can be produced on the surface of CPVA microspheres, on which there
are a great deal of hydroxyl groups and the radical graft polymerization of acrylamide ( AM) can be favorably carried
out.The grafting degree of PAM on CPVA-g-PAM microspheres is first decided by the acid concentration. The
grafting degree initially increases with increasing the acid concentration, and then gradually decreases with the
further increase of the acid concentration. As the concentration of H* ion is 0.36 mol/L, the grafting degree has a
maximum . The dependence of the grafting degree on the acid concentration reflects the special mechanism of the graft
polymerization initiated by cerium salt. As the concentration of the initiators ammonium cerium sulfate; is too great,
the grafting degree will be decreased owing to the accelerating of the oxidation termination steps leading to the
decrease of the grafting degree. The optimal concentration of cerium ammonium sulfate is 5.98 x 10™* mol/L. During
the graft polymerization process the concentration of the monomer AM and the reaction temperature also affect the
graft polymerization reaction to a certain extent.

Keywords Polyvinyl alcohol, Acrylamide; Ammonium cerium sulfate; Graft polymerization





