F1M
2001 4E 2 H

I N

ACTA POLYMERICA SINICA

No.1
Feb., 2001

SEBEEAHEREZH/BREZHERRESTURK"
3 I TAHE KBE KX# AR ¥¥47

(HERSEESANLEEHAER HEE  610041)

£ % KFETT

(FART X2 AEOSEERBELRTHEERATBELRE TE)

W OE BZ-MENHOERFTAREPESZRAEBBREAZRAS TRHE REELIM/ KN R
il B Z RS TR Z B 05 MR R R B2 0.5~ 1. 5um, B2 5 BT R 40 B 5 5%
RAVHR. MERARRBE RS HNEMERETTHRE.

£MA FEFELY, B, BRLEALTHRE, HHES

i — Br it o] AR, B & BB Y (Amphiphilic
polymer)ﬁ‘]@f??ﬁ@lﬁﬁf‘*“ﬁﬁ’fﬁﬁﬁ&g@
B EEFREAEADARMAR, AERGYHK
(Amphiphilic polymer microspheres)} 3| & A 1 9
FFEXE. -BEAERSYRORSARURZERN
BKBEAFHEIMRNER KERNEKR D
FEM—HUENBNERSERKERL. B
M ARRSOMREN—FFENIEE ST
HECrERATERENGR . EES,
B FREA AT E D S S

REZH/RECEFWFEREADHREAM
HAR BHPERSDNR BRZE/EREL
BMERAE X BRRERNEREAFFHERARY
MK, R RRERNL AW ERFN R
FHMAARBORNGEE. Hil . BEZB/RE
LEBERAYMRARKERRAFE L, K
SRERENBLNBEZBTRYR . REHE
NaH 2 NaOH 89 F T it A YL B FE T BRI
FHELEHZHEY B TERNAEHHER
R, %REZBIH T 7T 1000 B, EALAE
fEARE A KME MEIRITARALHRE
95 TR 1000 DL EBCRE N A CRAAS
FrgEA BALELEMELZE RS THRE
(rFRR2000)MFHER—-FRNBETH
BREEA0.5~1.5um ZH R ES B Ay —
HHERSYHE. BREd S EBERAER
A FRERACRIBE H A& R

1 XBRESS

1.1 XEEREH
XZHB(EE>98%,LEBEATT , 4
AEMEERBLEERN REFEKEPER.
RZ_EES TR 2000, HAEERANT #HOD
% SHUER[SIHTRK . PIE A (THF) X 4
brof, BEEREASRAL U FEHBMERRNA,
THF & BHANERTRREFRER, WK
M3 B ¥ THF 74 B8 T K THF. AIBN 35047
i, FwERAm e B RRE EKLW
HERKH A SRR T, A Al R Z MR e A
(PVP) 4+ F & 44,000(BDH). + —H EHMR#H
(SDS) B4 (P aBARAGLL) ). NaH B
HB55% ~65% (Fluka). ¥ EPAEEZHENE
i 90%,& 10% 8 FHIE(ACROS). —_RH RN
A iiel, MBI LT Bk, B
pAb R8T .
1.2 BEZHASFHRE(V-PEOINEA
AXRHEZ _BBRNEFPEEIBRNA
BEEZBAITFHRES 5. RL_MER
£ 60mL F7K THF &, 1A 1.96gNaH , 3= #8 X
AT, EHHMIFR TR 6h, BEMA
4.66mL 3 EBER LM GRS Y 16h. ¥ K N1
Py A S 100mL Z Bk, i BEEI A EL P, 4
HryEmE A eh, Bk EAEY, B A
LBEERAZERSTFRETE DX, T8 BZ
FHRUBHERELHERTTRE.

¥ 1999-12-01 ¥ #4,2000 0215 B FHER LI RKEEFETHE; » SREKFEA

62



15 FUHHBRAHGRELE/RELBFERSYROR 63

1.3 FERSWMERN S &

1 MRS BB E, ANER LR, &
FeBb B TFREZLBADPFHREPTH—
EAWNERAEH AL NEEEARNRELSE X
ATERERSEBPRYTEEM, HIOW
ERAVMMRAEBN R BBk AEER.

W 36 2. 3g 8GR PVP,0.72g 2 BB
SDS R4 #4r i 90ml. 2. BEA 10mL #& {8 KM A
AEERAR REEARSFEAEN 250mL =
AT, ABE 70T, @ HS 30min BRE, EWHH
TMAXZE BELBKNY THEMT RN
ABN, EH RN BEE N2C, RHEFEHN
200rpm, B FF RN EFT 12h. EHE R F A B O
B I Lt sl 4L

HO AN G - cHeHsCHha

NaH
WH > + L. 2equiv

THF

NnO\WNa

Ohorrongr

CONINO

n=45
Fig. 1 Scheme of synthesis of amphiphilic microspheres
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Fig. 2 1R spectra of V-PEO

C
b d f
cﬁ;=cn~©>—cnz-[-ocfhcﬂﬂ;on

Fig. 3 'H-NMR spectrum of V-PEG
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Fig. 4 IR spectra of PEG, PS and amphiphilic microspheres
PS was prepared by dispersion polymerization under the following
conditions: [ Styrene] = 16.8wt% ; [PVP] = 2.0wt%;{SDS] =
0.6wWt% 5 Veort/ Vue =9:1;[AIBN] =0.2wt%

Fig. 5 SEM photograph of amphiphilic microspheres
[Styrene] = 15.8wt% ; [ V-PEO] = 1.0wt% ; [ PVP] = 2.0wt%;
[SDS]=0.6wt% ;: Veou/ Ve =9 1;[AIBN] =0.2wt%

w
=
T

[
<
T

Percent (%)

p—
(=]
T

<

L5

&
L

09
Size of microspheres (pum)

Fig. 6 Histogram of size distribution of amphiphilic microspheres
[Styrene] = 15.8wt% ;[ V-PEO] = 1.0w1%; [FVP] =2.0wt%;
(SDS]=0.6wt% ; Veon/ Ve =9:1; [AIBN] =0.2wt%
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Fig. 7 Effect of styrene concentration on the size and size
distribution of amphiphilic microspheres

{V-PEO]=1.0wt%; [PVP] = 2,0wt% ;[SDS] = 0.6wt%;
Vioe/ Voue = 9: 13 AIBN] = 0. 2wt %
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Fig. 8 Effect of V-PEO concentration on the size and size
distribution of amphiphilic microspheres

[Styrene ] = 15.8wt%; [ PVP] = 2.0wi%; [SDS] =
0.6Wwi%; Veon’ Veue =91 1:[AIBN] =0.2wt%

A Size of microspheres; I Dispersion coefficient
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Fig. 9 Effect of solvent on the size and size distribution of
amphiphilic microspheres

[Styrene] = 15.8wr%; [ V-PEO] = 1.0wt%; [PVP] =
2.0wt% :[SDS]1=0.6wt% ;[ AIBN] =0.2wt%

A Size of microspheres; I Dispersion coefficient
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SYNTHESIS OF POLYSTYRENE/POLY(ETHYLENE OXIDE) AMPHIPHILIC
MICROSPHERES BY DISPERSION COPOLYMERIZATION

LI Wei, DING Xiaobin, LIN Xiaogin, ZHANG Wenchuan, DENG Jingen, PENG Yuxing
( Chengdu Institute of Organic Chemistry , Chinese Academy of Sciences , Chengdu 610041}
LI Pei, CHAN Albert 5. C.
{ Open Laboratory of Chirotechnology and Department of Applied Biology and Chemical Technology .
The Hong Kong Polytechnic University , Hong Kong )

Abstract Poly{ethylene oxide) macromonomer was prepared by the reaction of poly(ethylene glycol)and
vinyl benzyl chloride with the help of NaH. Through dispersion copolymerization of poly{ethylene oxide)
macromonomer and styrene carried out in the media of ethanol/water, amphiphilic microspheres ranging
from 0.5~ 1.5um were prepared. The resulted amphiphilic microspheres were characterized by scanning
electron microscope, IR ete, and the formation of copolymer was confirmed by IR spectra of amphiphilic
microspheres and solubility of amphiphilic microspheres in the media of benzene. The factors which affected
the diameter and diameter distribution of microspheres, including concentration of monomer, concentration
of dispersant and composition of the media of reaction, were systematically investigated.

Key words Amphiphilic polymer, Microspheres, PEQ macromonomer, Dispersion polymerization



