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HWEFE-Ce(V) AN ERS X FERLIAEE
ERERMANREANSVUERES

Eig

BRET LB

fr B3

(fPdb KT R KJE 030051)

B OFE MR y-5 R = R RE e (MPMS, KH-590) , X ROK G Rk I ok 2R 47 1 e i o2 el vk, o
HiEE 5 A RE IR BRI (Si0,-MPMS) , # i #i B -Ce (IV ) B8 ML -1 R 51 R R, SRRIFTTT T3 I 18 i 12
R A 51 K 42 BOR &, W4T T @ 1A% (30 ¢/100g) B 42 A fORE Si0,-MPMS-g-PAN. SR H 21 4 %
(FTIR) 434 1 5 (SEM ) K /0 7 (TGA ) 45 J5 i Xf HE B fUr Si0,-MPMS-g-PAN BEAT T 3RAE. e SEaE B,
AR T EER RN HEE-Ce (V) SRR TI A AN LB R, REREY, KU TEE-Ce(V)
K&, Hidk-Ce(IV) EhR RABTT LUA R T 2 £ 05 25 5 (A B M ORE 2 TR A SR . 5 18 AR OR: R 1 51 A
TR A XU “ grafting through” SEAL TR -G R LL, Hidh 5l R MRBIR G, W TG A8 TR R, 8 A
AR, R — Pl R R T T | A O A A B B Ok Si0,-MPMS-g-PAN, ACF 5T A
FOf F AR JE K 0. 25 mol/L; Ce(IV) #hHeJEH 5.0 x 10 7> mol/L; HEM R A FAE S0C T AT

X A, Wi AR RSURKR, RIEGIURER, AN, 1R

W 3 B K A T HE A T HLIMORE 3 T, % 3 fig
KN T 19 T BE P 5 TE WL IORE 19 0 BL BB P e | 4
bR VA 45 A, 2 R D R A A
R B T B R AR, TE TG HLHORE 3 T 4 R T g 4
F AT LA TR T4 22 0 0 A A 0 g A
S RGP O X AR B TR
PERE R AT 4R HOrE S5 AT NP T € 1 [ E A L
PR A A (T A 185 Al LR R A TR 4 B L
U Ak 5 8 114 094 0 8 ) 455 Ak 22 B2 BT 92 5 5
B AR 0. BT E IE (PAN) S —Fh M RE AL
BLEL A B AR 09 A, B T4 4 4 T 4 L0
ol M7 5 LA % Tk 27 4 S 51, 7E DI RE 5 4 T A RHATRR
PAN 5 % B E AR M. PAN Sk 2tk )5
TS 2 IR RS T, N, PAN 5558 e S R,
5 e T 0 7 Ay % e I e A o 75 B 7 K A
1 6 115 o i 0 B A A i e B e 710 e,
¥ PAN 454 T J0 HLOKE 3 181, T4 45 4% PAN i
Froh AL st , T S A B B D RE A A
R SR Ak 2 1 R A [ AR TRk % T 4 A
Sy T 5 T HEAC Syl HEA F) 7 ((grafting to) ¥
g (grafting from) 37" F % Ll 1 2R

B W) i B RE 14155 TORERA R 4 T T 4 i AT 2 []
A7 SN, K 2R G WA & B A B ook e T, il
YRR A8 5 $% B (coupling graft) 35 5 7 25 W 2 3@
b E ORI BRI 5 | ACAT LUR A 1 3 PE AL A (8K
AR A RURE B K SR ) A N Ok
MM R E R G, LR REG. "IN A A
FEA R v B0 R Rl i . TR R T R,
o TE [ AR ORE 2 T 51 5| A B P (R T 5| &
PR, “ surface-initiated grafting” ) , i F 5| &)
i SR 2 T, W R R A R R
(AR R 3| & 19 % Fm PR A7),
(B2, 7E [ AR ORE 2 T 51 A 5 A B AR 7 02 LA
PRI HE 7

Ce(IV) HA smA AP, 4l 3h Xt Z MR R B A
BLAL & W 34 A1 A AR D T 4 1 4R AL -3 Tt
BGIREZR. L SRS WA B R, 2
HRIIE R EY R K E R T BEY
AR A i A R AT e T A
BRERSYMBRRTAZEREA . BR, X
AR R G| KRR G, AR R IRE
G, 2R PR T EL el T AR A SR A S AN A AR B
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B WIEXAETE, R RIS TR G 1 B IR
%“2:-

FRIL M R T A — o R
0 L LA TR A Ak A0 . oA SO Bty
Tt Bk K R T A ik I O R T, A 5
B-Ce(IV) #hE AR 5] KK R, KRNI
(AN) KT 51 K AEACR G WA AT dE. 455K K8, 5
Be-Ce(IV) Fh AL IR JF 5] & 1A 2 IR FE AT LLUTE £
OB THT 77 A R A RO 5 R NI (AN) 1
AR A Hil5 S A (30 ¢/100g) #9525 TiOE
Si0,-MPMS-g-PAN. A SCE TR A Hb0F 55 T 7 B 5k -
iR R RSV RAERE, Sdk AN 78 ik i f0k: 3% 1
PARAM RSP, LT Ce(IV) Eh N E AL
B FTH 51 KR HACR A, SCHR TP i E 1 2 R R k-
Ce( V) ERIAR " M HiH-Ce (V) Eh 1k R A
IRV Ei 25 % Sl U SR NS =R 7l
SERAANAE R 5| A AR A T i BHA W W f A
SRS, O A R RS W TLE S
OB PR AL TR 2%

1 SLWES

L1 K5 508

fifJ5E (100-160 H , ¥ &b TARAA) ,
TR G 5 -3 N = HY 4R ik o ( MPMIS, R 44
KH-590, i .17 5 ik A6 T A R A | ), 3 17 465 y-
CHA T 47 Tk 40 ) 79 2 — HP 40 6 ik be ( MIPS, 1
# KH-570, i 5t BB AL TAE WA IR A, 20 4
2l N CAN, Kt R A 2= l50 ), e
a2 0 E AR RAR A2, 2 A e T
(AIBN, REET R B =350 ) |, 23 H 4l 5 i 2 il
B (REET AR R AL = 1R ), 2 bl s e B
T 4 S T B 3 A iR

1700 %1 57 0 21 4b 6 &% AL (FTIR, 3
Perkin-Elmer 2\ 5] ) ; 438VP B 49 4 5 7 2 1 55
(SEM,ZE & LEO 2t m) ; STA449 Rl 43 #7 1L
(TEE M 50 2~ 7)), 28 U, THIRE O 10 K/
min.
1.2 [FRAAZEN MPMS xR TR E XM

TSP PR e R X A S AT A AR B
30 g Bk fORE BT 150 mL 9 B0 5% 9 HH e
B MR KV WP, 72 90 C HE K I AL 8 h. 16 Ak i iy i
B ZE K R v v = e T, s TR R
JHs 2.5 g WEALRER A 125 mL BRI o,
FFIMA 2.5 mL gl 8 B GR) -5 P Ak = AR i

ft , #E 110°C N | 12 h, 85 59 s By Je , g, 7= )
ORE S T R e I EOR , Z J5 19 S BE R S8 ki
LS T R A5 3R T A B A Rl e A O
Si0,-MPMS. 3 Fflt & 3 & Si0,-MPMS & i 1
A i, A RIS ) £ - fe A Rl O, R T
M Fi L&A 1. 80 mmol/g.

1.3 RERHNRESIZERRERTWHRNKN
RAE

L3 1 NBIRIEECR &

TEVS R G R R b St AN 7E B J5 35 100 1Y) 4%
KRG TEA R ah B PE& | 1 v 864 M iR
TR B, A 1.5 g B SR UKL Si0,-
MPMS, Bl A 50 mL DMF F1 4.2 mL ¥.{& AN i@
AR 30 min, DLHEBR 1A & iy =5 S, 80K R 00 IR
J+2 50°C 585 im A 20 mL %4 0. 234 g G iR 4ili
B 5 0.5 mL ¥ B R 1Y 7K VA (IR I B I v R Ol
RAH5, ARy DMF: H,0 =5:2) {8 i 5t £
THFATHBCR G RN RGOS g, e
PR HORL , FETE R IS4 2% th ) DMF i HY B2 9 R
G R A 24 b, DLBR 25 9 3 R FE SOk 2 T Y
REW, K5 Bz T2 E S, A1 5A ROR
Si0,-MPMS-g-PAN.

1.3.2  $EE Mok Si0,-MPMS-g-PAN (1) EAF

SR R AR B s R 35 43 il 0 5 e A6l iy A 42 R s
FE I IER I LL A1 015, LR AE 5 8 I\ H2 R fORE 1Y
A e gl Ah s 4l 49 4 o 7 B BB (SEM) |, WL %% 42
RCARORE BB 50 5 R R 5 (TGA ) I 5 422 A fok:
Si0,-MPMS-g-PAN K 1i 5 N M Jif PAN (1) 35 A% &
( grafting degree, GD, ¢/100g).

1.3.3 5K Tl R 3R X B A 152 1

I#i] 7 B BN A5 A, 43 30l R 90 b ek e R R
B 1A R TR R R B L5 | R R TR il Bl (VR BE L
NV BE 25 SR R Mk FE L5 | Rk B L MR B v
SRR X AR G R Y 52 e, AT PR R R R
B L.

2 H#RE5iTR

21 EFEMEHERMMERESEHIL AN
BREAMRAILE
A7) MPMS Xt I o ik 77 7% T ok
M BB B AR I ORE 26 T (R LT H T RE A
6 006 30 7 e I MO 2 T 0 B e B ) s E A
T T e B AN BRSO SR AL
B Ce't  RM TR Z M KA a4
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BT Ce' 2 i o N e IRk 3 T () 0 R A 4
YRR IR e K e T TR R ) S AL R 4 B W)
(LCT) WA fi | 7o ek R WORE 2 10 7™ A2 1 v 2, A

M5k AN [ R T HRC R &, 5 2 45 H2 A TOkL
Si0,-MPMS-g-PAN , 3 [ 5| % #5805 & 0 JO L ik
BAaRZEA 1 PR,

(1) Surface modification of silica gel particles with coupling agent MPMS

(l)CH3
OH + H3C—O—S|i—CH2CH2CH2—SH

OCH;

OCH,4

|
——O—S|i—CH2CH2CH2—SH + CH;0H
OCH,4

(2) Production of free radical on surfaces of modified particle MPMS

OCHj,
O—Sli—CHZCHZCHZ—SH + Ce*t —=[C]
(l)CH3
OCHj
——o—sli—CHZCHZ('tH +Ce* +H*
b, s

(3) Surface-initiated graft polymerization of AN on silica gel particles

OCH;4

| .
O—Sli—CHQCHZ?-[ + HO—CH
OCH; SH
—’CHz_(|7H‘)\/\/\/\
=

C=N

n
=N

Scheme 1 Reaction process of graft polymerization of AN on MPMS modified particles

2.2 ERAE Si0,-MPMS-g-PAN [ R 4E
2.2.1  $ERHCR: Si0,-MPMS-g-PAN (1) 21 48t 1%

B 25 T R Ok L ek bk fokr Si0,-MPMS
LA okL Si0,-MPMS-g-PAN [ 21 SR ik 1 ( 2
WA R ) . 5 Si0, MY LLAM 6 1EH H , 78 2
PERORL Si0,-MPMS HJ 21 4h 3% 8] v, 3440 cm ™' [
T 5 HE R R G 1 W W 0, KR IS5, 5 e m] B
FE 2566 cm "4 HY B T S S—H g 4 i 45 IR 3h
WU , 7 2920 em ~ AR LT C—H BN R
i 453 41 ) W A 0, e B A I 7R MPMIS. 5 R 2 3 &
AT RN, B FE R R ORE R L. A ROk
Si0,-MPMS-g-PAN fy £ 41 % & v, T 2250 em ™'
Qb HB BTG R 0 R R IR B W i, S 43 3R WD HE BT
ki Si0,-MPMS-g-PAN [ JE f&. 5 248 1 /&, 2
Si0, W WSO S (4 5 M, 7 A 2RO 9 3 R E W U
#1555 5.
2.2.2  BERMOR Si0,-MPMS-g-PAN [)E 5

B2 2 5l 0 T Si0, ROk 5 AL fokL Sio, -

MPMS-g-PAN 1 4= $ifi fL 45 16 -

M 2 (a) i E B, 2 RCRT Si0, Uk K T Lt
BORLAE , MRS TN 2 (b) i E B RS
Si0, FURL 2 W AR A5 8 R Ol X R B T AL
T Jie 2 T ) 3R VN s I 1) S0 3 4 D BT 2
2.2.3  FERUROR AR ]

& 3 ke M Ok Si0,-MPMS 5 HE kL 1 kL
Si0,-MPMS-g-PAN [ #k d 5% 1. >R H] TCHLIHORL
PR IR W i R B T 0 — BT T
K3 34740t , B B AT LU, SCrE Ok Sio,-
MPMS 55 3 K ok Si0,-MPMS-g-PAN ¥ 7£ 130°C
BhF 3T B 4 e 2% (2 I A R B K B R R )
BUHERORE T 730°C A3 fif 5 e, R 10, 16% , #H )i
TR MPMS [ f 4t (55 Wi 75 I 7 45 2R W)
) s HARHORL T 740°C 43 fif 58 56, 33,27 %
R, T 43 B 09 43 B OkE Sio,-MPMS-g-PAN £E
A, Ho PAN 4245 ok 23. 11 g/100g.
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 |Si02MPMS-g-PAN Si0,-MPMS-g-PAN

S

S 3\

51

g

£ [siox-mpms X 2350
2500 2000

4000 3000 2000 1000
Wavenumber (cm ™)

Fig. 1 Infrared spectra of three kinds of particles

B y-(F LN IR RS ) T8 3 — P L ik e (MPS)
il A5 B ORE S10,-MPS (2 T 47 A7 7T 38 A XAk ) .
K MBI R B G 5 20 1. 80 mmol/g iy el P fORE
Si0,-MPS, 4% SCHk [ 24 ] 19 07 ¥ 5 & B 45 14, DU
ABIN 5| ZFHIHEAT T AN R R G, il 4 T8
HAoE Si0,-MPMS-g-PAN (3 i AT HI (% —Fh
PR A 20 5 5 B R, SR A 16 750 4 5 2 A
¥ (1.80 mmol/g) 1y B PE UKL Si0,-MPMS (3% 11
A AL ) R A IF 5 19 B 5 ¥5 O 78 1 B R N 4%
PERHEAT T AN MR R R &, Wil & 1 42 A Ok
Si0,-MPMS-g-PAN. [ 4 #3172 Fl{k & v PAN
FASE I o ) 1 A5 A 2%

31
MPMS(KH-590)
g—-a0x o
30| o
100 o éﬁ 2L g o /
= o o]
3 27
= 90 (=) 28 L a 6 o
S o = 4l / MPS(KH-570)
= O o
% o 2 - |:{
S sof 27} / N
E] o 0 2 4 6 8 10
= Time (h)
B 26 1 1 1 1 1 I 1
e 101 05 10 15 20 25 30 35
Time (h)
60 1 1 1 1
0 200 400 600 800 Fig. 4 Variation curves of PAN grafting degree with time for

Temperature (°C) two systems

MPS system ; temperature, 70°C ; AN concentration, 10% ; used
Fig. 3 TGA curves of (a) SiO,-MPMS particles and (b)

amount of AIBN, 8.7 x 10°° mol/L; MPMS system:
Si0, -MPMS-g-PAN particles

temperature, 50°C ; AN concentration, 7% ; used amount of

2.3 éﬁg'iﬂifﬁﬁk%iﬁglﬁﬁﬁ%ﬁmgﬁﬁ cerium (IV) salt, 5 x10 ™ mol/L

EHR WP 4 Fra] DL 4 A B, DA IG5 4 4
AT H A, A W 5 A Al A B ) KH-570, L[5 9 19 o ke A 40k Si0,-MPS 15 Si0,-MPMS %
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LT, 43 R 2 A [R) ) 2 T B A R AR R AL
Jiti AN (2 A A B, BT & 09 2 BURORE PAN
A B A W 0 2250, L Si0,-MPMS i it
I, PERAIR A IR B2 (50°C) 5 AR Ry I [R] (3 h) Iy,
Si0,-MPMS-g-PAN (/)42 4% B &5 31k 30 g/100g;{H )
Si0,-MPS 3 i B, 72 5w 1 IR (70°C) 5K
U] (6 h) P, Si0,-MPS-g-PAN ) 452 43 B AL A7
10 g/100g, 784 /s T A AL IR J5 3% 1 5 & 2 4% 3R
B TR AR Y R R

ML Si0,-MPMS Sy 5 [T i, it B ok 2% 18 1
0 5 55 Vv ) i R A AR AL IR R R AR R L TR
Fol e Ok, 2 1T ™ A= K d I E i 7 ) Y GOk
FHEE S K A R & Wik, 2 808 19 42
K BE. {HJ&, 24 DL Si0,-MPS Sy 5 5T B, 7% W
AIBN F S # Ay fi 7= A2 B 3 SR )5 51 s 1Y
FRIE AR Al R — PR R G A
e, HA 3 = B H R A IR ORI
A BEAd MPS 43 v (18 RUsE & A= i i 3R A =N TE
BHERCR G WaE. AR, AR A B RS
(R, E — 2 BF [B) P, RlORE 28 DT A $ B03R 6 W i
A H AR, 8RR SRR, ok B
JB B B, )RR grafting through” 377, J 3
PEAATR B FERCR G I 20 H AR AR A ROR
T R G R IERRA R .

[ B, ANIEL 4 Hhif m] DL B, J0 I8 R FH W6 #h 42
KeRG R R TETF IR B B, 422 45 132 I B g B[] g 344
T 38 A 5 A 224 J Bt AT B — i B RS A L
PANFRAR AL, s T R R A R A R A
PRI - LG SR PR AR A AT B e R
FERE  FERE RS R IIE B T ML L MR G2 Y
BT BERR 2, BRI T 3 0y 2 & BE A S 1] £k
L2 T IR PR ST, R AR G LT A T
LB NI €70 s - N ] 11 o ol | )
SR TF A RIS RIERRAGIRR AW
PERCR AW A 3 h.

24 FEFEMNKRESILAEEBENEIE
2.4.1 IR JE R

] 5 e A, AR A SR T R R AT 4 A
RE KNS HIEERRE 3 h B PAN 243 B B R 22
(25 Ak i 2.

IS5 B e R I B B R Y
TR, FE 50°C i3k B B m E, 2R IR
(R b A BE ST R B TR R B | R B
1 AR IR, A AR Y T A R B T

30F

[\
o]
T

o

GD (g/100g)
K

)
i
T

40 45 50 55 60

Temperature (°C)

30 35

Fig. 5

Effect of reaction temperature on grafting
degree
Cerium ( IV) salt concentration: 5.0 x 107 mol/L;

Reaction time:3 h; H™ concentration: 0. 25 mol/L;

AN concentration: 0. 86 mol/L

T 8 ER B TR B0 T o, SRR R
1k SR (3 S A FE R 2 5 S0°C TR
AT RE TR RS 5 B 1k SO B RO R, 5 B
FEBCR A ) S S ST I T RE T v i e, Bl
FERCE AR 53 A0, 2 SNl B 5 v i, B
J N f8 AR A R P A IR N (<3 h) | BOkE
RIS S Sk AR G YR, i P
WL B 15 0 4 SRR R R A B AT L X
TR i R Ao e I A () B L I () Y (3 h) AR
BRI AN 2 —. AR TEARLBER G R & b, il
PR HERE Si0,-MPMS-g-PAN fRURE #9 1& H I
7 50C.
2.4.2 iRk E Y R0

I8 A B I % 1 TS0 L TR A B 1Y vk R E
11 AN BIHEACR A B 6 o T BURORE Si0,-
MPMS-g-PAN BB (FEBR G 3 h) 551 &5

33rF
v
o
32t /
o
o
=)
S
= 31F d
a /
]
30 ¢
o
29 I 1 L | L !
2 3 4 5 6 7
¢ x 10° (mol/L)
Fig. 6  Grafting degree of PAN on SiO,-MPMS-g-PAN as a

function of cerium (IV) salt concentration
H* concentration 0.25 mol/L; Reaction time;3 h; Reaction

temperature, 50°C ; AN concentration:0. 86 mol/L



33 LA A B -Ce (V) $h LR 50T S P 25 52 I TR M6 5 78 1k Je foOkE 2 T ) o R BUR 261

i 2 i e e B 1) G &R 4%

MIEL 6 rfRl L& 3, B A B R Al A 1Y) vk B 1Y)
R, PAN (2 4 3 52 B 56 38 K5 /N 19 A2 16 B
YR ER AN L AW E N 5.0 x 107 mol/L i, 3%
BB 2 Ik F) 32. 82 ¢/100g WY FR AR(H. 4l 4h
W B AL/ INT B 2 ) R R BE 4G K ok 3R 1wl
AR g A R AE N2, RFEEERE, K
PAN M4 R0 BE I K. HJE, el 3h 71 R i A0 R

Oxidation termination of primary radicals

(l)CH3
O—Sli—CH2CH2(FH + Ce(IV)
OCH;4 SH

Oxidation termination of propagation chains

CH2—?H—)n—CH2—C;H2— Ce(IV)

C=N C=N

BRI R, a2k Oy O A AR, HAR
AR A w2 kA A R TR
W R 2 B, SR vk R S e 1
KRG SR Z L WO 3, W) 9 A h R A SR AL 2
AEBE AR, P RD A 3R 2 2 BH A A R 5 R AT,
HEL T PAN 19 5 R 32 I il 56 vk J3E 184 DR T o R )
WA X TARMIARR & H AR R 5.0 x
10 7% mol/L.

OCH,4

| .
OH—S|1'—CH2CH2C|H— Ce(llh +H"

OCH,4 SH

CH2—$H—)’,—CH2—$H—Ce(HI) +H'

C=N C=N

Scheme 2 Tllustration of “oxidation termination” mechanism

2.4.3 MRIERIFLW

QIR A AW ST 9350 K 5 DMF
REWR. Ce'" BT HA SRR E, 4 i 3ok
fifp, i RO A S L ABAE BR P AY T rh AT T E
BN ZRAT, 25 L SUR B R )R, EAT T A
Ra N, BT 45 T 3 BCRORE Si0,-MPMS-g-
PAN L1 PAN $EA S SR IE (K h H' 5
TUE) 195G F 4.

M7 sal LU B H R 3N, 4%
B B B S 3G O e/ B AR AL R, 2 H T R
7 0.25 mol/L i, AL H Bl KAH. 7E—%E 1
H "B vk 3 910 P P9, TR P e B3 K, X Ce B T
IRCA 400 ) B AL PRl Ce® ™ Y i L
i, PR IR B SR AN W w8 R R T TR
JEHE M 42 R 5 (H O, 7 Ce' " 5 M BORL SiO, -
MPMS 3 T8 14 5 HAH ELAE T ™ AT 9 A iy 2
M5l kB, A B B (WaREX2.3),
SUPNICIE 3 R L N NTTE N s
A BRI AT LRI A b SRR E 8 e R R

Hydrolysis of Ce** ion
Ce* + H,0 Ce(OH)** +H*

Formation of primary free radical in initiating step

30F B
20+
&
2 [m]
S 28 \
o u]
&} o \D
27¢F /
a
26 L L . . , ,
0.0 0.1 0.2 0.3 0.4 0.5 0.6

¢ (mol/L)

Fig. 7 Grafting degree of PAN on SiO,-MPMS-g-PAN
as a function of H* concentration

cerium (IV) salt concentration: 5.0 x 10 mol/L;
Reaction time:3 h; Reaction temperature; 50°C ; AN

concentration :0. 86 mol/L

Pk e 3 X 42 TR A S B S A A 0
FEMRF L IEE A H ¥R 0. 25 mol/L.

M ERES ~7 0T LIS 2 A ), AR SO IR &
MR FSE-Ce (V) Eh R I K LR AR R,

X F A

(|)CH3 (|)CH3
O—Sli—CHzCHzCHz—SH + Qe — O—Sli—CHzCHzéI-'l +CeM +H*
OCH,4 OCH;4 SH

Scheme 3 Tllustration of H* ion effect on inhibiting hydrolysis of Ce

** jon and initiation step
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HIRATATER MR IE-Ce (V) SRR R AR A
PRFR DRI LT B RO A BOR B, AT R
i HA T AL 1 A OC, M AR AT IR A
AR BT 5T

3 #Aig

il 1 7B, A R GR) KH-590 B i
JREWORE , 45 53 5 |\ B I WOk 2 THT , -5 9 ¥ P 1) i
A A -IE BT R AR R S TN A I A 2 T
FURAERCR A WS T WA i BURORE Si0,-
MPMS-g-PAN. 5245 45 5 OE 52, 28 T 5% Jk-Ce
(V) IR FR, i HE-Ce (V) Fhd AT LLA R 5] &
A B FLRATE [ R BORE R T BB . T IR

) KH-590 5 15 , sl A #F 5% S 75 JC HIL S0k 35 T 422
ROR A3 TR AL T — Bl OB 0 A X007 . 5 1R BRI
B L5 A T B A BUEE K “ grafting through ” 22 4
REEMI, w5 AW EER A, BT
JE T HAR R, A R AL L3RR G P Lk
17, PR A 3 A R B RIOR I R i, 72 — M i 3L
IR G R IR, i3 25 5 KK
R A R PR A B b i AT (B2, AR 40 5l £ 5
KB E R G LI, R Ak B B Y il AR ) ok B
WG Y, ARG SR gh & )
T LA T, S i A5 v e A B Y 7 W), S R AR
4 2 1 JE
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REALIZING HIGHLY EFFECTIVE GRAFT-POLYMERIZATION OF
ACRYLONITRILE ON SURFACES OF SILICA GEL PARTICLES BY
CONSTRUCTING MERCAPTO GROUP-CERIUM (V)

SALT REDOX INITIATION SYSTEM

Xiao-hua Wang, Bao-jiao Gao, Ming-juan Wang, Xiao-lin Fang
( Department of Chemical Engineering, North University of China, Taiyuan 030051 )

Abstract  Micron-sized silica gel particles were chemically surface-modified with coupling agent KH-590,
mercapto groups were introduce onto the surfaces of silica gel particles, and a redox initiation system of
mercapto group-cerium ( [V ) salt was constructed. On this basis, the highly effective graft-polymerization of
acrylonitrile on surfaces of silica gel particles was explored successfully,and the grafted particles SiO,-MPMS-
g-PAN with a high grafting degree of 30 g/100g were obtained. The grafted particles SiO,-MPMS-g-PAN were
characterized by FTIR,TGA and SEM methods. The effects of the main factors on the graft polymerization of
AN were examined. The experimental results show that mercapto group-cerium (IV) salt system is similar to
hydroxyl group-cerium ( [V ) salt system, and it can effectively initiate the vinyl monomers to be graft-
polymerized on the surfaces of solid particles. As compared with the method of “grafting through” , the graft
polymerization initiated by cerium ( IV ) salt has the character of high graft efficiency because the active sites
lie on the surface of the support,and it is a highly effective method of “surface-initiated grafting”. In order to
prepare the grafted particles Si0,-MPMS-g-PAN with high grafting degree in this system, the suitable H”
concentration should be 0. 25 mol/L, and the appropriate cerium (V) salt concentration should be 5.0 x 10 ~*
mol/L. At the same time,the graft polymerization should be allowed to carry out at 50°C.

Keywords  Mercapto group, Cerium ( IV ) salt, Redox initiation system, Surface-initiated grafting,

Acrylonitrile , Silica gel





