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BRI 72k St 20 g, AIBN 0.8 g, HPC 1.8 g,
DVB 0.2g, EOH 50 mL, EGME 50 mL, & 5K i &
70C.
1.3 FRIE
1.3.1 HEREME REMBETHERE
Rk e RE, BR—E N R, @i E
BaWENME .
1.3.2 FHREBRRESHHNE B—ERM
RN, AZ.BEW B, 7 SA-CP3 BB .C ULRE R
Eahilt¥Me NESREs AT
B(DOHESBEB(PONFER U BARXWT

D, = Zn:d,-ln; D, = Z"]d:/Zdi
PDI = D_/D,
A, BRITERTHHE .4 ERFiHTH
HfE.

1.3.3 RFHENHE HRERLAXWF
N, = 68/(xD’p)

Kb, S AESMEESR(%), D ANTFHFEN
B(um),p HEBELEYHEE (g/en’ ), HEHN 1.05,
N, R r e P RR T H(10°/g) .
1.3.4 BREHHME s SE G
(wt% )T, G B, BEHERE.

G. = 6,/(C, x M,) x 100%
G, B BRERYER, ., AIRFTTENA
R M RBkRELE.

2 #R 5%

2.1 RHRBEESBIENERER

2.1.1 BERAEREMTVFHREERTHAEW
X1ABHANKKESRE FRE, NEH/H (P
BREGBEHNER BRI TLUREY BEEH
hZEEEMET, EHRRE/D, PDIATRE,
REGZENESEY 6. EM X IRASBEEH
b, Z MR, ESYNERER
BETRERBER FABNEEEX MK
SHHBTER HEBEANPZIESEN LA, RuE
FFH G MK KM EZEHTHRAEE
FEMARMESYENRPHOBERETE, &

BEAR 2 I T 24 R #E 1R 37 b 4 BOEE A [l P T &
LR RS, Ry

Table 1 The effect of the ratio of EOH/EGME on particles’ D,, PDI
and G,

V(EOH) : V(EGME) D, (pm} PDI G {w%)
20:80 7.25 1.12 0
30: 70 7.29 1.07 0
40:60 6.83 1.06 0
50:50 6.89 1.02 0
60:40 6.25 1.02 0.75
70:30 36.00 1.03 3.22
80:20 5.59 1.02 6.01

St:20 g, AIBN:0.6 g, HPC:1.6 g, DVB:0.2¢g, T=70C

2.1.2 BEEKEXMEERSH . BEANER

H2RAFSHEET, BREVUR TR
BEESNAHER. HF2 TH, A AKE Y
oMk R THENN XROTFREGR
RN R N TR RRRTHERKNE
Wim WA RPEERERAVERTENES
MERK, BNRENEERA, #R AR TR
MEEHMACETRNOBAK L RBAKEKE
EAmMA, ML RES RS, A FRE
TALA K, FREAR =Y a R F 8 B0 . PDI ARE
B ERD, 2B EE/NE EABE . XRERN
REPEEEOH—F LF KRNBEERERK,
Bl B BRI E2 A A A R, A A B R . R T
HE K A 20% ~ 30% I8 B R B K, B4 B
Y.
Table 2
PDI and N,

[St](Vol%) D, (pm)

The effect of monomer concentration on particles’ diameter,

PDI N (10" %1g)

10 6.37
20 6.89
30 7.21 1.05 8.3006
40 9.87 1.11 5.111

AIBN:0.6 g, HPC:1.6 g, DVB:0.2 g; T = 70°C; V(EOH) : V(EGME)
=50:50

1.07
1.02

3.1078
4.7644

2.1.3 AIBN X F ¥R Ra4AHEW %3
AR AIBN HET . BAYN THFHNE N
BRI oL . A% 3 B LAE N, B[ AIBN] ¥4
moRAEEK EAHEEE, FH POIAEMK X
B F(AIBNI ¥, - -4 TAKENAH
R EBEIBANHRERKBRARESY, BN
BHBEERAR FREEK B mMENRRA
BN EBER T EA(RE) A BEERGY
By p¥am AmERIEME 5 - 7m,
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Table 3 The effect of initiator concentration on particles’ diameter, PDI

and N,
EAIBN ] { wt% 51} D, {pm) PDI N (107 *7g)
3 6.34 1.02 6.8575
4 6.38 1.02 7.5580
5 6.45 1.09 9.5823
6 9.56 1.10 3.5034

S1:20 g . HPC:1.8 g, DVB: 0.2 g; 7 = 70°C; V(EOH) : V(EGME) =
50:50

2.1.4 DVBXMEHRERIFHTHMER x4
FHEAR DVB HE T, ESYN FHHEHN
BERESHHER . AR4TLIF Y, HE DVB
B ESA, PR, oA TR HYKRE
T 1.5%f ,DVB IR In, B2 KA B
R TR . ER FREME,DVB XHKERS
FEMMTRERAERGIBREN BT —
KM, fril DVB A B —ERE R,
FETARK . BEIDVBIMM M, EHERZHFATE
MR T RASERYE M, KRNBSHEHEYT
e EARESHAER, FH POIEBEKY XE
MY DVB HBERER . EREREFEMATHR.
THEHAHS LESEN FRERARMNIRE .

Table 4 The effect of crosslinker concentration on particles’ diameter,
PDI and N,

[DVBl{wt%) B, (pm) PDI N (10" /g)
0.5 6.16 1.02 10.9633
1.0 6.57 1.04 9.2892
1.5 12.01 1.07 1.5336
2.0 6.02 1.10 13.2739

St:20 g. AIBN:0.8 g, HPC: 1.8 g; T = 70°C; V(EOH) : V(EGME) =
50:50
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Fig. 1 Conversion-time curves with different volume of St

a) 10 wt%: b) 20 wi% ; ¢) 30 wt% ; d}40 wt%
AIBN:0.6 g HPC: 1.6 g, DVB:0.2 g; V(EOH) : V(EGME)
=50:50; T =70C

2.2.2 DVBHIEmR AE 2 LUE S, A E
FADVB AERME R, BEaEREX, HAIRRNM
EHN DVB MMA , EREABMPE S H
KRB/, X—A TEER
MRS EZBRN, RAELY #FIC B RO
Fehk FESHEEASHTA LK IHRESHE
ERMREMHIERE, RSHEETRE, BF Ashing
BR,SEEHI -8B, RARNBEHKE
ERNEERZERY MEEDVB AR 1%.
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Fig.2 Conversion-time curves with different volume of DVB
al SwiFoi;h) 1.0 wi%: ¢) 1.5 wt%;d) 2.0 m%

St:20 g; AIBN: 0.8 g; HPC: 1.8 g; T = 70C; V(EOH}:
V(EGME) = 50:50

2.2.3 BN R E R M3AMARBET
St a)phek A 3 TLAE W B R BE A
b, BT A BN, 2 5 B B 4K 3R b B N E
moBERNAHEST, RN EEEGET TR HE
ROCTRE—ENRBE, BB THEEZHER
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Fig. 3 Conversion-time curves with different temperature
a) 60°C;h) 70C ;c) 80C

St:20 g, HPC:1.8 g, DVB:0.2 g, AIBN:0.8 g; V(EOH):
V(EGME) = 50:50

2.2.4 AIBBNHWEMR H 4 EAREGI R P KRE
T EL @4 TTLUER BE
[AIBN]#) EF, B4 R 3 E I, £ — E & A
Sk % 3% fm X 2 H 9 [ AIBN] 938 o, 8 [ Bt
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Fig. 4 Conversion-time curves with different mount of AIBN
a) 3 wi% ;b) 4 wt%ic) 5 wt% ;d) 6 vi%

S1:20 g; HPC: 1.8 g; DVB: 0.2 g; T = 70°C; V (EOH) :
V{EGME) = 50:50
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Table5 The effect of post-addition beginning time on the particles”
diameter and PDJ

Beginning time(h)} * 0 0.75 1 2
b, (um) 9.80 8.4 7.04 6.24
PDI 1.05 1.11 1.12 1.15
" Adding time:5 h

Basic recipe: St:20 g, AIBN:1 g, HPC:1.8 g, soivent {50:5¢)70 mL
Post-adding recipe: DVB:0.3 g;solvent (50:50)30 mL

Table 6 The effect of post-addition velocity on the particles’ diameter
and PDI

Time (h)~ 3 4 5 6
D, (pm) 9.40 8.31 7.04 6.38
PDI 1.13 1.12 1.12 1.08
* Beginning time: 1 h :

Basic recipe:St:20 g, AIBN:1 g, HPC: 1.8 g, solvent (50:50) 80 mL
Post-adding recipe:DVB 0.3 g:solvent (50:50) 30 mL

Fig. 5 TEM photographs of the microspheres in the post-
addition method { x 1000)

St:20 g, AIBN: 1 g, HPC: 1.8 g, solvem {50:50) 80 mL;
70C;24 h

h%& 6 7 LUE th , FUHE W 0 B AR, B 5
500 e PR B (] 6 5 b, e A2 B0 4 A A B B
MY AREMNAHER, XEH THMERR
B.RFAEZREDBS SN ERS, MAR
SPRBHEYS, ZBRNHR BT ARG
e (81 , A8 ] 6 98 i, 9 o 3K SR A R A O
X PTBER B L0 32 B B FO R R O
K, PDIEMEE , BT LA 4% J5 5 n A2 B 5] i 3% 30
FARLES , TLURBRANRE.

BHMEERTHBREGERERNER, X
ABRK YR FREMEA HPZHER BEM
W BE IR TOAE/D  BEEK F1 R ORI B 69
BmwE k. HRARAEF N7, TLRE
BN ESH, RN RER N LA S.



418 BRRES KB/ _CRERELR/Z_BARRP A EARSERLRE T AMHBR 539

REFERENCES

1 Zhu Shixiong( 2t # ), Du Jinhuan(#£ 437 ) , Jin Xigao( 4 # ¥ ), Chen Liusheng(B5 B84 ) . Acta Polymerica sinica { 85 2+ T2 48 ), 1998, (1) :
118 - 123
2 Ugelstad J, Mork P C,Schmid R. Polym Int,1993,30: 157 ~ 168
3 Ma Jianbiso{ 345 ), Li Chenxi( 3 B M ) . Function Polymer Material (T #E & 7 F # ¥ ) . Beijing( 4t 77 ) : Chemical Industry Press ({2 Lok it}
) ,2000.136 ~ 141
Ober C K.Makromol Chem Macromol Symp, 1990, 35/36:87 ~ 100
Zhang Kai{ ##L) , Lei Yi{ B 8) . Wang Yuguang( T F36) . Jiang Luxia( {LB5 8 ) . Acta Polymerica sinica (8 % T %18 ) ,2002, (3):341 ~ 344
Awan M A, Dimonie V L, El-Aasser M 5.] Polym Sci, Part A :Polym Chem, 1996,34(13) : 2633 ~ 2650
Laurence I G, Richard A J,Steven P A . Macromolecules, 1998,31(9) : 2883 ~ 2891
Tseng C M, El-Aasser M $, Vanderhoff ] W.J Polym Sci, Part A:Polym Chem Ed, 1986, 24:2995 ~ 3007
Cao Tongyu( W [/ & } , Dai Bing( M ), Dai Junyan(MEE#E) , Wang Yanjun( E#8F) , Yuan Caideng (¥ A %) . Acta Polymerica Sinica( & 4 7
¥1R),1997,(2):158 ~ 165
10 Zhang Hongtao (KBt ) , Huang Jinda( ® 5B ) , Jiang Bingbing({T 52 £ ), Li Xiaoqin{&E /3 ) . Chinese Joumal of Applied Chemistry ( 5 Ff b
%),2001,18(9) :722 ~ 730
11 Zhang Hongtao{ 3k #t 5 ) , Jiang Bingbing( T £ £ ), Huang Jinxia{ ¥ #p #% ) . Polymer Materials Science and Engineering( M3 THH B ¥ 5T
#),2002,18(4):57 ~ 61

LIRS R - L. I -

DISPERSION COPOLYMERIZATION OF STYRENE/DIVINYLBENZENE
IN THE MIXTURE OF ETHANOL AND ETHLENE
GLYCOL MONOMETHYL ETHER

HUANG Jinxia, XU Junhong, SUN Rong, ZHANG Hongtao
( The Hubei Province Key Laboratory of Polymer Materials , Hubei University, Wuhan 430062)

Abstract Dispersion copolymerization of styrene (5$t) and divinylbenzene (DVB) was camried out in mixture
solvents composed of ethanol (EOH) and ethylene glycol monomethyl ether (EGME) using hydrexypropylcellulose
{HPC) as a steric stabilizer. Monodispersed crosslinked polystyrene microspheres were prepared in an average
diameter range of 6 ~ 10 um. The effects of the amount of styrene, divinylbenzene, initiator AIBN and ratio of EQH/
EGME on the average size and size distribution of microspheres, and on the variation of particle number and
polymerization rate were studied . With increasing styrene and initiator AIBN ,the polymerization rate and the particle
size increase, but the size distribution broadens, at the same time the particle number first increases, and then
decreases. The particle size increases, and the size distribution becomes narrow with increasing the ratio of EOH/
EGME.The concentration of stabilizer has no obvious effect on the polymerization rate and size distribution of
patticles,, but the average size of particles decreases and the particle number increases with increasing the stabilizer
concentration . The effects of the post-addition method on the average size of particles and size distribution were also
discussed .

Key words Monodispersed cross-linking polystyrene microsphers, Particle size, Polymerization rate,
Polydispersity, Polymerization stability, Post-addition methed



