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Preparation of P(DVB-co-AA)//PDVB new polymer porous microspheres
ZHANG Jie, LIU Lin, DAI Zhao

(School of Environmental and Chemical Engineering, Tianjin Polytechnic University, Tianjin 300387, China)

Abstract: A new preparation method of porous microspheres is presented with modified silica as the porogen. First,

monodisperse microspheres P(DVB-co-AA) are synthesized by distillation precipitation polymerization and the

SiO, microspheres are prepared with Stsber method followed with amination process. Then the two microspheres

are self-assembled to obtain raspberry like P(DVB-co-AA)/SiO, core-corona microspheres through hydrogen

bonding interactions between the carboxyl group of P(DVB-co-AA) and amin group of SiO, microspheres. The

surface of the core-corona microspheres are coated with a layer of PDVB assemblages after second distillation

precipitation polymerization and hybrid microspheres P(DVB-co-AA)/SiO,/PDVB are prepared. Finally, after

etching treatment the hybrid microspheres in hydrofluoric acid solution, the SiO, microspheres dissolve with the

region forming the holes, so that the porous polymer microspheres P (DVB-co-AA)//PDVB are obtained.

The test results show that the average particle diameter of the porous microspheres is about 1.4 wm and the pore

size is about 153 nm.

Key words: porous microspheres; silica; distillation precipitation polymerization; self-assembled; etching

UEAER i 2 A R A A MR IR P RE AL 15 BE
PERR) 5 01k el R I v 20T R A B 5277
). Kb, B HZ AR EGYHERE— A Z L4
F SRS PRI IORL , HAT LER TR  FLAS A T 44 |
AR AT AT R e SR 20, R Eig
T[T KARBE Al dh AR IR S R EIURLRT TR OR
Lo G BT AT 35 ) 4 IO P IS RO AR |

oy EOT B Z LA 19 2R S ok n] VR AL
A HARAL TR R 7, 81 B /b, Bz SR SR 6k
e, I ELAEAL TR 28 55 (DI 5 b vl LA AR v 2 o8 1 2 ik
PR 5 22 FLAS R LA TR i (4 4 12
F B8 25 B o L 5 0 MO PRI, l A R okt
i 85 A9 AR SRS, J AT, S B2 LR S Y ok
86 1B FH B 28 18 6] P 2 5T B 9 1

WfE BE9: 2012-11-16
HF—EE. % A(1986—), %, WHHFFTAE.

BEE£WB: BHEHRFEEEET H(21172171)

BEEE N B1975—), B, i+, #2450/, E-mail : daizhao@gmail.com


mailto:daizhao@gmail.com

5 2 HH

WA, A TS Y P(DVB-co-AA )//PDVB AL IMERMH %

Z—, PR NIE H A KR Z LR G Yk il
FIERZ MGITEARIFRETE R EWE R
B0 R 1 b T IR IR SR 9L 7RI AL G R
1o i P AR 30 3 0 T A 7R R R T R AR L A
AR, B 25k SE PR IR AEAEAR S, 7 ELMELABR AR,
SR B e, AR SRR — RO A 2 SR B 2 AL
PAERAYTT Ik B e IR IR DTTE R 214 A Stober 15 1
BT HCRY R TR AL SiO, {3k , Had i BEBR
Sl L7 Si0, 2 FhIERAY A AR BERTTIE G IR T
5 2 M RYI - Z G TRk, Tk
BRAZ, SIO, BRI s 28— IR IR VTTE R 51 2R
FRL AR o A B BT 3R I 5 R 3 JRESI Y 2L
ks mJm PSRRI e 25 P Rl FLR) SiO, sk,
i3 HA Z LA R S PRk,

1 SCIE#ERSyY

11 XWEMKIGEE

SEG FRMuEE : T IR (DVB) , b gl B A
F (i ) A s & A BR A H ™= i, 5% NaOH ¥k 25
FHER A G T oKFE AT NIGETR (AA) B al, BT HE 250
AL T, MR AT 2R R Al AT TS
(AIBN), 43Tl KEE SR B4k T 77 5, I ATZ:
CEET S i IERERR DU 2,158 (TEOS), 4 B4l , B 7 %
(TR )RR R A BRA W™= i s S 40Tk, Kk
B A2 T i R A T4, 2R AR Al
ToIK CBE, vl , KRS ER 404k T4 BRA /=
A s 2K, 25%, 43 AT 2l KEE T KU fe 2R B A B
OS] s 3-FA P HE F L T 2 AR R, A b 4l BT
BV A B 57 i s SR (HF ), 40%, 73 AT
4l , K ik s A2z )

SRR ANAS LA < B 7 R E EAS (KQ-250), # i <
T E IR IR 45 (ZD-85) , FE I I B R 1 e P2
(DF-101S) , AT ST T A4S A PR TR A 77 i 5
BB OPLTGL6G ), W R HLIA B A a8 A PR A ] ™
i 5 FL PG XU 14 (HCA-80001 ) , Rt At se gy
A PR FL P A 25 e B B (H-7650), HARH
SEN T b
1.2 RBHE
1.2.1 P(DVB-co-AA)# k4 4 &

¥ 1.82 mL DVB.0.18 mL AA 71 0.04 g AIBN 438k
T 80 mL Z it I A E] 100 mL A5 1B, 2 |
FRIRE REEE PO, AT A 5 In#hds il 78 25~
30 min NI, 1.5 h INZE ) 40 mL 2N J5 45 1k B i

Jrf R EWimEkH G-5 WhimhiE, LBEEVE 3 WK, &
IR 0.5 h, a5 ft1
1.2.2  SiO, kel &5 & @t

AR At AR R ¥ 100 mL 2B .10 mL K0 3
mL ZUKIAF] 250 mL = RS, SR 20RE STk 15
min J5 A 2 mL TEOS, =i F /K in #4522 i $F
24 h. A TERE B0 MR R NGBS 1k, 28 CRETF R
3l J5 A S AR T T B A

Bk m oot FRE 0.3 g Mt R 1Y Sio, fHkty
S14ECF 30 mL B, A 0.3 mL &AL 3-
RNR T CFE IR, - 24 h gk R ma ik,
FH OSB3 I A B R T 50 C T &
fH .
1.2.3 H% %)% P(DVB-co-AA)/SIO, #- B ik

A3 SIFREL 0.1 g P(DVB-co-AA) kA1 0.1 g Mk
JE ) SI0, IR BT 10 mL Z W5, s Eg s,
PREE A TR W FE A 10 mg/mL, 7E 40 r/imin %% 3
FRETIERE 24 h SRk A AR AR A A1 AR
BRLLR AN 7 AR A 200 nm A HLIE AR ke Y
WIE K S SR R NI E R RRIA R N
BISIO, sk, Fug)s BRI E as B4 b T3 i
SR EXCKY
1.24  RALRASH & Z B ALk

B 0.1g EAHI7509 P (DVB-co-AA)/SIO, 1% -7
BRI 100 mL PH TR, Jm A 0.4 mL DVB,
0.008 g AIBN 1 80 mL Zfiff , #8757 3450, 4% 12808
FE VA BEE RO, A4 . inFAZE 40 mL 2N
JE AR, PSR RO 7, 20 R4 20, G-5 ibimdh
UE 4 LTEETHE 3 YK BRI 0.5 h, SR HAs BT
1.25 Zl4k

FHJTE AT 50R 5% HF 0= A S =
274k P(DVB-co-AA )/SiO/PDVB {3k 2 h J5 , 12
TR PR D2, 2 LIS pH=7. YEIR)E IOfER
A A JEAR R R T R e
1.3 RfE

W 3B VTR AR S 43 BUTE C i v B — TR 2 77 TR
T8 T D S 5 A B -, LS T R B S T
B LSRR . 78 i T AR B R rp il AN /D
T 100 MR A WHER AR AR, R T X MR kR 2
Ko3 A :

k k

U=D,/D, D,= D nDi/ X, n;
i=1 i=1

k k
D, = z niDiA/ z niDi3
i=1 i=1



PN S N AN

532 %

KD, WIS ; D, A EIPRIAL ; D A fERRE
25U RN (U<1.05 S BAHLD).

2 BRSITE

2.1 P(DVB-co-AA)#EkKS SiO, fiik

FRNBRUTUE T A T2 — 167 158 17 A 851 6 I 5
R T, 25 Fh B AS [ D) B S T 1 2R A Wik
L 38 S 3 AR T i B B B8, AR SO I i A iR
T A RIRHE R R G WMok P(DVB-co-AA), Hif
SR R 1(a) s, B 1(h)J2& fil s ik
FE ) 2 M5 1 Stober 5B £ 119 Si0, Bk 132 i L
IR

(b) SiO, fEk

B 1 P(DVB-co-AA)#EkFa SiO, Ik TEM E

Fig.1 TEM images about P( DVB-co-AA )polymer
microspheres and SiO, microspheres
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Tab.1 Particle size distribution and dispersion degree

ek D, /nm D, /nm u
P(DVB-co-AA) 1112 1162 1.045
Sio, 153 161 1.049
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Fig.2 TEM images of P(DVB-co-AA )/SiO, core-corona
microspheres
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Fig. 3 TEM images of hybrid microspheres and porous
microspheres
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