%3 ) =

2012 3 H

ACTA POLYMERICA SINICA

% j:li No.3
Mar. , 2012

HWEFTHE-BPO SRR X IERZUAEXZH
ERERMANREANSVUERES

KeF BmEET BAR

AT

(fPdb KT R KJE 030051)
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AR SRS R AR F, SCLT s M R R 20 (Su) 7E ik I IORE R T 9 51 R BERCR G, W4T T R RO
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X PR MORE Si0,-DEAS-g-PSt JEAT T R AE. FEUbIERt b, S S WP T 52N & %95 BUIE-BPO 1K &5 % St 3%
MREGMWE W, TR RRW, 57 R RME RS AT RA DR “ 503 824" (grafting through) ¥4 1,
J5 BUEE-BPO R R 51 R MR R G, M FIGEOLSN FAART, SR R R, A M SR Y —Fh
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N BRARE) 3 wi% e 4, 38 BB SRR R B R 10 wi% .
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. AETCHLRIORE (RO G S i oK ) ki H A% Th g
K3, A DA T k2 147 22 08 10 o M, dn o ot e
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RARZR  TERE B SOR 0 7= 4 i 3k, SC M T R 2
i (St) R 5 & AR A, BT R
(27 g/100g) ) 52 & ki Si0,-DEAS-g-PSt, 3f %
TEAMBIFE T 1655 B 3E-BPO (R R 51 K1EH T,
T M B St A R IR fHOR 2% 1hT A IR A 1Y o R
SHLEE. 5 BUKE 3-BPO & AL IR R 5] & 1Kk R Tl
W) TH T BRI B A TR G A SOk A
AR SR 5E 45 AR R 5| R R G 7 R
A AR R S, T L T A e R A
KEREGW/ TWE AWk, =2t T AN ENS
%

1 SLWEsS

1.1 RXF 5

fERE (120-160 H 7 & #F L THRA A ),
TR G5 y-2 N JE = AU R b (AMPS, B i 44
KH-540 , 3 &k 7 F8 5510 T35 b kLA R A ) L 408t
a5y~ (RPN 0 Mk R0 ) T R — AU A e ( MIPS,
i 24 KH-570 , /3 50 e fb TR A RAF) 4
Brafi;4-( — o & 5L ) K (DEAS, iR R 5
AR AED) K K 2 (St, Rl X b2
WA BRA A, 20 B gl (B AT 28 0 2% 1 48
ali s ik A AL EE(BPO, FiErRRIAL T ), S bT
afi s e i B R 3 Sk i B 4 B 2R

1700 #4 {df 57 0 21 4F % 3% 4% ( FTIR, 3£
Perkin-Elmer 2\ &) ) ; 438 VP Bl 1§ 8 + T Tk 4%
(SEM, 3% [# LEO 2 7] ) ; STA449 Y #4 & 43 #7 1%
(fh I it 3t 2 W) ), 28 RO, FHIR B O 10 K/
min.
1.2 REASHFNEENERMANSSE
2.1 i FHARIE R AMPS 3% I ol 7 A fioker

A R i HE AT Ak A B kR R 30 g 1Y
REREE T 150 mL ¥ B2l 5% 1 HY b il 2 7K i W
o AE 90C HiEFE 45 1 N s Ak 8 h, IR AL S i Rk
ZRMRK B g, BB TR 45 10 ¢
TEALEE A A B 100 mL K, I A 10 mL
IS IE R AMPS  7E 50°C T S i 24 b, #ilig )5 19 7
Y W R Pk v, LS T BV A5 3% 1A 1A
L I RE G MR Si0,-AMPS. Rk F ik S
TR B s I 5 {7 e 5 ) 2 b O i, I RO
Si0,-AMPS LIy AMPS 84 &, B f 5 2:0 E
iR+ WG, AR 9T A P R SO, -
AMPS | H

N

ZE AMPS fy8E45 &~ 1. 50 mmol/g.
12,2 J55 S 0y il 2 2 ThT & O AU ik 1) ek 1
ik JBE ARORE

¥ 10 g WMok Si0,-AMPS 5 10 g DEAS
JIAE] 100 mL Z B, ffi Si0,-AMPS f3{ 4 2 1
PR N3 5 DEAS [y 1B JE 22 [H] 1 J85 9% o6 52 By, 78
B REE AT 12 he g5 N e , g, 7 &
P ORL, T GBS Ve, oA TR RIS SR
5 BUE 3L A 2 PR UKL Si0,-DEAS. R # R
HEE E M TORE Si0,-DEAS (126 B B, 45 5
SRR S10,-AMPS (1) 2% 5 504 |, 15 30 oM fok:
Si0,-DEAS i DEAS [ 4 5 4 0. 90 mmol/g.
KBr J& Jr 32 W 5 2l Pk SOk Si0,-DEAS (1) £1 41 S
ik, RAEHALFZ5 1.
1.3 XZHEHNRESIZERESRFYRALN
RAE
1.3.1 ROKEHERRE

FE TR A A 7 v St B4 St A7E ik I 3R T
MIERCR G TER A WLl fl P | 100 v 8 4 K
T EE TR I R T A 1 g B BOME KL SiO, -
DEAS, # A 135 mL DMF F1 15.7 mL Fifk St,
i AR 30 min, DIHEBR IR R g2 LR R RR R
HIIRE TF 2 50°C, A 0. 4242 ¢ 5] & 7| BPO, 18
TIF RSP S5 T AT R R G RO . 25 3R
J5 AR W 7 ) BORE A 2R T 2 4 v ] R R 4
24 h, IR £ PR BHFE OB R A RS9, R 5
HEAT HoAS R, B AT B 42 A BORL Si0,-DEAS-g-
PSt.
1.3.2 K40k Si0,-DEAS-g-PSt ) fiF

e AL B s 125 40 0 DU 422 s i A R s
RO B £L AP35 (FTIR ), LURAE 5 i N e kL
TIORL 9 Ak 27 25 4 5 4 B 4 4 e 7 B U8R (SEM)
WL A IO BT 300 5 R T VL (TGA) Wl 2 %
KeokE Si0,-DEAS-g-PSt (1) 2k 12 B , 45 & ok bk
kL Si0,-DEAS (1) 2% 51 84 , I 2 He A ok Si0, -
DEAS-g-PSt 2% 10 2 2 Z, %% PSt 1) 2 4 & ( grafting
degree, GD, g/100g).
1.3.3  ZEL PR XHERCR G 15

[#] 5 B SO AR, 4 ) 2R 9 b s A R
AR ETERN M, BN %R R A
SN B 52 e, DTG R 2% 07 UK K& -BPO & R T 5| &
AT PR R R G R PLEE. T B S I = A
58 B B R] g i BE ) R TR e B B A v
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(1) Preparation of silica gel particles bearing tertiary aromatic amino group

?CH;
OH 1 CH3O—S|1—CH2CH2CH2—NH2

OCH,

OCH3
— ‘o Si—CH,CH,CH,—NH,

OCH3

Calls Si0,-AMPS
OHC N
C,Hs
HO
OCH, CaHs
@ 0— Si—CH,CH,CH,—N=CH N
| C,Hs

OCH,

Si0,-DEAS

(2) Production of free radicals on surfaces of silica gel particles

. 0 0
QCHs CZHS ||_O_0_||
@ 0—Si—CH,CH,CH,—N=CH S E
| C2H5

OCH,4
Si0,-DEAS

L BPO

(I)CH3 " /Hs (!—0' (!—0-
& S o G G angl )
N

OCH,4

HO
@ O—S|i—CH2CH2CH2—N=CH NQ

OCH;

(3) Surface-initiated graft-polymerization of styrene

HO
(|)CH3 Call
@ O—S|i—CH2CH2CH2—N=CH NQ +p

OCH,4

C,H,

l
@ YRR
()

Si0,-DEAS-g-PSt

Scheme 1 Reaction process of graft polymerization of St on SiO,-DEAS particles

2 GRS

2.1 FHBRE-BPO K &£ 5| & St ERER WAL &R
HEKREWR TR

A SCHE B EE 7 AMPS X ik G Ok 34E 17 32 181
BT A i o 5 | AT 8 A0, 2 T 7 45 o8 TokE
Si0,-AMPS, SR i 2 5 4-( = & & ) K1 &
(DEAS) % A= i R 52 L, il 45 2 T 2 A 05 BUKE
FEA PR ORE Si0,-DEAS ; 2l M ik Si0,-DEAS
FM Y J7 BUKE B 5 DMF ¥ 8 9 BPO #4 i 4
fo-iB e 5| A M F, AE fE S BORE R T 7 A2 A

JEE b AR SURER| &, HEAT R W R
é,%?ﬂﬂ%ﬂ B A fORE Si0,-DEAS-g-PSt. 15 35 1
Jie 3-BPO 51 kAR RAEH N, B St 5] & 4
R R A R i R an =X 1 TR
2.2 $ERBIRL SiO,-DEAS-g-PSt iy & {E
2.2.1  ERRORL AN I
B 14 W T 4 F ik (Si0,, Si0,-AMPS |
Si0,-DEAS fi1 SiO,-DEAS-g-PSt) [ty 2T 4G ] .
Y5 Si0, 21 4h 3% A L, 78 B BORL SiO,-
AMPS 3% [ v, 3440 em ™' BT 5 RE R KR 6
(545 G A RE R L DL R B /K AH G ) i W lig i, 2



33 FRYFT A A 57 -BPO A AL S5 S A & S BUR 95 7 Ak IR TOE 2 ThT A ¥ 8RR 267

Si0,-DEAS-g-PSt

028
710,
676

Transmittance (%)
3
2928
2850
1620
1530
1450

Si0,-DEAS

-
<
O
=

1612
1522
1347,

Si0,-AMPS

o~
(o)
el

2
w

1 1 1 1 1 1
4000 500 3000 2500 2000 1500 1000 500
Wavenumber (cm ™)

2920

3440

W

Fig. 1 IR spectra of four kinds of particles

KWW S BT 3 %1630 cm ™'
A BT P R S N—H B AR TP ik 2 R i 5 697
em " b HUBL TR e B N—H g0 25 i 4R 3 ik
I 53350 em " FFFIIE A L N—H G (4 4 45 4% 3l %
Wl 55 3440 em ™ AR IS TR E R HE B0 T 16 A
2% TR T A 3400 em ™ g L B — AN SE I [R]
R} 7E 2920 em ™' A4b HUBE T C—H 0 R X BR A 45
P 2l W AT 0. T AR A I 10 AR Ak e B (IR R
AMPS 5 E ¥R B R A T RN, O 58 A 7E fE R TRORE
FH

TE B PEBORE Si0,-DEAS (1933 [ o, |-k i &
AMPS [ 15 171 e ik 04 ¢ A W i 2 R R ik 55, 5
B 7E 1641 em " Ah LT C = N {0 45 4% 3
Wb 7E 1347 em ™A HVEL T 5 35 RBR AR 4 9 C—
N i 45 4 3 W e i, HLAE 1522 A1 1612 em ™' Ab i
BT AR R SR A IR S W, AR 0 R
)28 L FE 43 IE 52 DEAS B 5 st fok: Si0,-AMPS
FT B A e B & AR TS RS I, DEAS & 8 G
TE ik S IRORE 2R T, T8 B T 3% T 7 A 07 B 56 1) ek
PEGORL Si0,-DEAS. 7R 4544 f40kE Si0,-DEAS-g-PSt
(R B S HH BRI 20 IR T R AE W A0 L
T 1620 1530 K 1450 em ' 45 kb 1 58 5 2,05 K 31
B AR S W, A B 2928 em T A Ab FEBE -
FER R AR B M. TR AR R, 2 Si0, BRI
WO S5 (R 5 ) S0V OB 5 R THORE 1) 1 AR A I
WO A AR 55
2.2.2  ARBUEORL R IE S

B2 2 4 T Si0, ROk 5 4 A ok Sio, -
DEAS-g-PSt (Ui BL Ge I v, NI 2 (a) th 5 3],
FERCRT Si0, F0UkL ¢ T Hb BRI | 1M1 R SF- 5 i A
Kl 2(b) W E 3|, e Si0, Bk m B W22 15

BN G, 33 R T B i A T ) SRR L0
F1% SR 0 282 1 P 2

-~

o
£ l\:&.,

Fig. 2 SEM photographs of (a) SiO,and (b) SiO,-DEAS-g-PSt

2.2.3  BERUOR A IR T A
& 3 ko PE Mk Si0,-DEAS 5 35 A 18k
Si0,-DEAS-g-PSt it $12k & i 5] .

100+

90

80

701

Residual weight (%)

60

1 1 1 1
0 200 400 600 800 1000
Temperature (°C)
Fig. 3 TGA curves of (a) SiO,-DEAS particles and (b)

Si0, -DEAS-g-PSt particles

K I TEHURORL HEAS 3R & AR R AR TG Y
— BT A 3 EAT A, e PR ET DL
PPk Ok Si0,-DEAS 5 2 AL okt Si0,-DEAS-g-
PSt #J7E 150°C B3 B g 43 fige 2 T (2T o R B 7K
MR JCH) , B Ok Si0,-DEAS F 700°C 43 i
SEEE TR 200 1% , AH I T K57 AMPS 5 55 5
Ak R DEAS B 8 5 #2 A% Ok Si0,-DEAS-g-
PSt T 710°C 43 fifp 5t ¥e 2R 1 41. 5% 5 Rtk Jin 43 Hr
(R FEAL THORE Si0,-DEAS-g-PSt K § , £ 1 PSt (1932
K EE R 21. 4 g/100g.
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2.3 FHE-BPO XA LZEHESHERNS
BERERFS
2.3.1 HUZEid "k AH LR

TERG IR A 452 7 g, 2 2R e 7 ok b k) 3
T 51 AT 3R A XU, SR 5 RS B () HEROR
SCBR A 55" 4 (grafting through ) 17 FLUELf
XA MPS 55 T ML ROk 2 T8 9 555 5 Sz 1o, BV AT K ]
A BT I A TCHLGOR, 2 T, J7 3 Hb 2 A7 42 B8R
&L W& REY/ THIE G RO, XIS
KBRS A om0 AT A, A TS
FHAS B0 MPS 2 1 f e sk, il 45 e Pk G0k
Si0,-MPS ( K Mk A Al 55 B0 ) . R AR R 7
&4 R 0.95 mmol/g 2P UKL Si0,-MPS, $#%
SCHR[32 ] 09 07 B 5 RO A5, DA A Ak R T
(BPO) M5 ZRNHATT St 4k R &, il & T #
K fokr Si0,-DEAS-g-PSt; 5 it [6] Bif 3 5% 1] DEAS
B4 B AT (0.90 mmol/g) A B LKL SiO, -
DEAS (1 A 77 BUE HE A1) R A B 55 098 77
PO AEIE BN S5 N AT T St AR AR A
7 T HBUORL Si0,-DEAS-g-PSt. |81 4 25 5 1 PiFh
T v PSt A 2 B B 1] 1 22 £ T 42

28
DEAS system
o o o
26 | v
11k MPS system
o—o—0
@ %y = 10k -
g &
— jm] S L /
22} / S
o ~ gt F
(©] . 8
20 7L
/ 6 g | 1 | | |
18+ 4 8 12 16 20 24
o Time (h)
2 2 6 g 0 12
Time (h)

Fig. 4 Variation curves of PSt grafting degree with time for two
systems

MPS system : temperature, 75°C ; St concentration, 10% ; used
amount of BPO, 1.5%

DEAS system ; temperature , 50°C ; St concentration, 10% ; used
amount of BPO, 3.0%

JAIE 4 Ha] DU A b 2 B, 1Ok 2 R R R
GRFE T, BOR O BORE Si0,-MPS 3 T 18 15 5
MPS [5G, 5 oM ORE Si0,-DEAS 3% T 34 Jit
PR 4> DEAS {84 it LT AH [, (8T i 45 i) 42
KiWeks Si0,-DEAS-g-PSt Ay 4245 B 3 B oA i 1)
2z 5. Lh Si0,-DEAS Jy B T i, 78 A8 /Y IR B

(50°C) SRR IS ] (8 h) N, PSt 4 & ik
27 g/100g;{A L Si0,-MPS Sk 3 i i, 76 %5 &5 11 15
JE(75°C) HEAK MBI (16 h) P, PSt 1y 45 43 i
XA 10 g/100g, 7043 /R T 3R MR R A 15 m
GEAIVES IS

24 L4 Si0,-DEAS Sy K& 57 i, fik i ok 22 T Y
J5 AU B A 5 5 W Y BPO A il A AL -3 T 5 | Kk
TR TEAE I WORE 22 10 7 A2 R B 2 7 8 I [
P, RO 3R T A 23 T8 UK B4R A 1 R A Wik, 3 3L
B . HE, ML) Si0,-MPS Sy JE 5 I %
Y I A A AR TR S R g A B RN A
FE L BRG 5 R BT SRR B R AT
LI REWARE. RAYERTY AR
FEYHICE R SO 2% T B, A RE A MPS 43
NUHE AR & SO, B IR BCR B Y B W
IR GHEBUR G B R ING T — & I E N, SOk 3R
ML B R AR B R AR, 8T
MR . “ZE k" P R B 7k H
RGN R 5| R AR EGE .

2.3.2 58 iMe-BPO & R AH H A%

Wy pr ik, 78 il & e v Ok Si0,-DEAS Y,
Al (B ) KH-540 X R e ok i 47 T 2 1
BOHE AR R 51 R IS T8Ok 2R 18T o) A5 0 FRRE
Si0,-AMPS. A B 5% DLk Si0,-AMPS S JE T, fifi
THORL 2 THT 04 B JUs e 56 5 5 W ) BPO A4 ol 48 Ak -
WREGI KR, HEET I8 -BPO & R 5| & Bk
St AR A RO, JF 5 05 UK -BPO KT 5] & 4%
FRAGRAIAT T . B S5 AT 2 Flig itk
FACAIEFE 098 73k 8 B RN AT PSt 35 A
JEE I s [ £ A A T %

28
DEAS system
o u] o
26} o
AMPS system
—_ L L _—oO—ano
@ 24 gﬂ 5 o
= o S /
3 2t / > 4r
= O
a a
© o 8 .l /
20t o
/ 2 .
18 2 4 6 8 10
o Time (h)
2 4 6 8 10 12
Time (h)

Fig. 5 Variation Curves of PSt grafting degree with time for two

kinds of amino group-containing systems
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BS rhiis 2 2 on , 24 UBOKL Si0,-AMPS Jy
LR, R O AR A I ROR AR 22, [ 8 h

PSUR R AL 5 ¢/100g, HLACR AN 57 B -

BPO R R 1/5. J5BUKE - AL ik S Ak — 1k 41 1 1)
LR JE AR R IR AL RB AL, 32 Hh 05 BUME L AT 1
b2 G5 K6 BT U 78 1, J2 T T B AR SR A 0
(51 P 225200 AEACHIE 5 FoRs T S i 1
R RIS B A RA, WA THmMER. m
JIg W7 e - AL SR A kAR R, vT RE TR IR R
5| & 1% AL BE IR W e -BPO R e A4 1A R4 1) 4
Hb-iB JE 5| &K ZR, DL Si0,-AMPS Sy 5 &, 3
I L B R EARAIK.
2.4 FEREVNEESILZEEBREANEITE
2.4.1  JEE R

[ 2 HL T A, R B A TR B AT A
B4 K6 IR R A 8 h B, PSt 2k B B R
AR A 2. L 6 1T LU 1), B2 A% B B 5 B2 4 2R
A R ) T S B S KR R R AR LA R
JE S 50°C i, B d K A H R (26. 65 ¢/100g) .
P K — B G I DR« e A R R T A T AR
5 BPO My a9 Ak -8 R 5 Rk R, =4 A
F 3 1) ST -3 5 R N AT — 2 I G LR, 7E 8 AIK
TRLEE B B TR T SRR TR ] R RO T
RN, B R A RN Y BRI, SR E T &
50°C B}, S A8 J5 5| & B o o R AR K, fiokE 2 i
PR R A i AR, R AR Gk B O R E B
50°C )5 , W h BPO o fi sl i K, & 5 4
b3R8 58| % 2 B BPO 4 F %0 B i />, % 1fi 51
KRR AW RIS, A TR B[R] P R

1i%.

2%| D\

24+ / O
2+ 2 \
20+ / ’

]

18} /

16 ? 1 1 1 1 1
35 40 45 50 55 60

Temperature (°C)

GD (¢/100g)

Fig. 6 Effect of temperature on grafting degree
St concentration; 10% ; Used amount of BPO: 3.0% ;

Reaction time: 8 h

2.4.2 WP KR TR S

7 HE A, O i h BPO Y AR (R
PRI A ) AT HEBCR AL BT R
8 h i, PStIEALE B BPO J 1 22 £l i £k

261 b
N

2t /

20 /n D\

[m}

GD (2/100g)

18}

16+ o

15 20 25 30 35 40
Used amount of BPO (wt%)

Fig. 7 Effect of used amount of BPO on grafting degree
Reaction temperature; 50°C ; St concentration; 10% ; Reaction

time:8 h

M T AT LA B, 4B B 3 38 51 45
FH A A 49 O 52 BSR4 i 5 R B AR AL LA, X T
K7 B s BT SE AR 28, BPO T4 3. 0% I, H.
A R R AL (26.75 /100g) . A J2: ¥
51 700 FH AR I, O 3% T S8 A -8 B 51 K B
IO F) R AR AN B 1 50 R R SR A -
S S S R B, RV GRIORE 2 T 7 A= Y
SS9 | N 2 5 = I | R R 13
TS B0 KR 3.0% i, AT RE B2 A R A IR
JO7 A ER 3 SR A T N A e 2 R T BUR Y
A WIRHRRE)Z , BRI E] R R A R A Ao
AU B R A Ak S AT B 8 h
KR BRAR 5 IS, 33 R BPO 1 B i 0 Bl ok, B
JlC EL P 2 4 N ] e JL, A ) ESF ) PAY ) 42 A 8 At
fiK.

7350 N T A L R ECR A R & R BPO
9 e B R 9 (1.5% ~3.0% ), Xl g 5 57
AU -BPO LA -3 J5L 5 | K A 28 1 5| 4 28 3 i AR AT
3\%[27]'
2.4.3  HURYRE R IR

W 7 B A A, WA A R A T (R R
(i B BEAT R BCR &, B 8 W IEER & 8
bR, PStHE A B2 I B A o R 1 78 1 £k

MIEL 8 BT LA B, 4 50 B 3 15 9 R A ik
JEE A3 O L BT MY R ) T R A A AR R, 2 A
St [ 0 10% If, AT e R 4R % (26. 78 ¢/
100g) . H It DA R Bl 2 50 PAC o 2 1 394 R, SR B R &
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a (8% ~10% ) ,iX thJ2: 35 KUl -BPO AL -8 Ji
2} / \ 3R 31 25 HOR R 0 — Bl e,
@ 24T : ) 3 #Hig

% 221 . SRV e S W R = 3 (0 A TN R 3
s EVA 5 ) BPO H 1 -8 3 & 1A R
. L TR R G R ERR A, BT &
18l ; T FEARE (1 42 BLRORL Si0,-DEAS-g-PSt. 52 5 45 2R
Used amount of St (wt%) 2 ,%fﬂﬁﬂ'BPO %%ﬂu%ﬁ&ﬂﬂ%[ ﬁ(ﬁ(ﬁﬁ v
Fig. 8 Effect of monomer concentration on grafting degree Vo A 8 PR BEORL AR W PR 25 5 7 [T A
Temperature: S0C ; Used amount of BPO: 3.0% ; Reaction KL T TT 3R BB I ™ 2 0 43 AR5 0™ A
time:8 h Ee, 35 BUKE-BPO (R R 5| & R MRS, BT
TN TR R R, N A SR A
SRS, S5 AR CE] 10% I, TREBIER g e s R SR R AR
R G RN ) 3 SR8 OR PR S SOHE N TR] N A A R R R B W R BPO (MR L i S 5
AT Al 23 T B0 10 3R A W) BELIG )2, B 7 6 B 1) T 5| % I ) BPO U /b, 5 288 R R /N 3 R
A A AL 22 B IF 3 A 3 b 2k b R 50°C. 7R B R AL B A it B
A7, B0 8 h b (1 452 B0 B B IG5 B, 3 U B A O 25 THT T 80 00 B 2 40 BEL I 2 L 32 e B
() e B B RS, T it L ot J23 174 sF () 262, A ] s i) BOFEAT. Bl %30 Bt L oo A v B ot i By (i
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CONSTRUCTING ARYL TERTIARY AMINE-BPO REDOX INITIATION
SYSTEM TO REALIZE HIGHLY EFFECTIVE
GRAFT-POLYMERIZATION OF STYRENE ON SILICA GEL PARTICLES

Yan-yan Zhang, Bao-jiao Gao, Lai-yuan Gu, Xing-long Zhao
( Department of Chemical Engineering, North University of China, Taiyuan 030051 )

Abstract Micro-sized silica gel particles were first surface-modified with coupling agent 7-
aminopropyltrimethoxysilane ( AMPS) for obtaining the modified particles SiO,-AMPS,on which primary amino
groups were chemically attached. Subsequently, the Schiff base reaction between SiO,-AMPS particles and 4-
(diethylamino ) salicylaldehyde ( DEAS) was allowed to carried out, resulting in the modified particles SiO,-
DEAS ,on which aryl tertiary amine moieties were bonded. So a redox initiation system was constituted with the
aryl tertiary amine moieties on the surfaces of SiO,-DEAS particles and benzoyl peroxide ( BPO) in a solution,
and the “surface-initiated grafting” of styrene ( St) was realized, and the grafted particles SiO,-DEAS-g-PSt
with a high grafting degree of 27 g/100g were prepared. The grafted particles SiO,-DEAS-g-PSt were
characterized by FTIR ,SEM and TGA. In this work, the effects of some factors on the graft-polymerization of
styrene were mainly investigated. The experimental results show that the graft-polymerization initiated by aryl
tertiary amine-BPO system has the character of high grafting degree because of the lying of active sites on the
surfaces of the support particles as compared with the method of “grafting through” ,in which the polymerizable
double bonds are first introduced onto the surfaces of the solid particles. For those oil-soluble monomers, this is
a surface-initiated grafting method with a high efficiency. In order to prepare the grafted particles SiO,-DEAS-
g-PSt with a high grafting degree ,50°C should be selected as an suitable reaction temperature ,a amount of BPO
with 3 wt% of the monomer mass should be selected as an appropriate used amount of BPO in the solution, and
the applicable monomer concentration is 10 wt% of the solution mass.

Keywords Polystyrene, Redox initiation system, Aryl tertiary amine, Surface-initiated grafting, Silica gel





