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1.1 BH
2B (S): LEEHALL] A 10% NaOH

Bk, TREBEXRSE; I HAAFERK(BPO): L
B E PR B ESS ;A RRE(Am):
FmfbEEnag KHEAR; _ZHEX
(DVB): 46X 45% , LB AT  BEAE
HH B2 A R KM (PVP): K90, M =360,
000,BASF 2 & ; B ¥4 (Co ) : 2 99.5% , KX
K.

1.2 TR St/Am LMK T &

KRN PVP.Am B FZ®B/KAED, BE
BMBPO.DVBETHEZAER R LEHRRN
HZRBBERT 250mL XABFEH HLRES
BAABEMNSERF EAN, AERTHH
30min. REABE 70C, AHR M. ERH R MR
ERN B, BE24h RRERE, BRLHE
ZR,8EYRET 250mL RE=/MHH}.

BASRESHEBNEA 10mL BF 40mL B
LED,FMA 25SmL ZBE//K(ERH ) 20:1)
BABARS, EREF LS ELUR 15min,
HE N 8000 ¥/min. FELTERBE, BMA
3ISmL B/ KREBAER BFRAEL, MKE
E=R REHEEIRR —CRENZHIH
WAFH.

1.3 TEREK L CBI5IA

WM—EBHMRTBE P XRRELR
W . BB 15mg Ceolf T 20mL H i, s o E B Bl
BRELE,BMAST 100mg ZHMER(ERN
BE ImL HEFBR EZRBTHEAFE T
PR ERERGHLFE.CURE 15min, ¥
H¥ 8000 ¥/min. EE LBEEB,. WA 35ml &
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BEX BREL,DHEF =R, ASHEEKY
AMEZED ERPIRAE.
1.4 Wil BEHAHE

f# Al Coulter LS230 HEMMNBREE ; HKHE
Zd S-520 SEM M if, it ¥ FTIR # A R A
Magna-550 LMY, LI KBr E iy #ll#F; T, MR 7
Setaram DSC-92 ¥ 2% L # 47, AR #E FE X 10C/
min; X EFEROMNBEA GDT-I R AXBTN
R ERKEE S TRHESTEMRRFRL),

Wi FES RXKR[14,15].
2 ER511i8

2.1 HEAERBRESHEMN

ESBESPIARENEANARNES
AFEEXEEMNER AMRMNEZEAIANZ
B/KEEES BB, ERANURESHE
WAL A EENARENN, GRERE
BORENE, MRONEBED.

Table 1 Effect of medium polarity on morphology of particie®

Sample code E+OH/H,0(g/g) D(um)* Remark
Al 8273 1.90 Severe coagulum
A2 80/5 1.87 Coagulum
A3 75.10 1.06 Well dispersed, conte-shaped
Ad 70/15 0.90 Well dispersed , cone-shaped

* In all above reactions,St:13.35g; DVB:0.15g; Am:1.5g;BPO:0.6g; PVP:0.6g;
b Equivalent spherical volume average diameter measured by Coulter LS230
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i "g-r TRCR - ol

(% 5000)

THERAREGHHEROE D, R BEE XK
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Fig. 1 Effect of medium polarity and reaction time on morphology of particle
a) A3; b) Ad; c) A4 at 8h of reaction; d) A4 at 24h of reaction
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Table 2 Effect of Am fraction in monomer feed

Remark

Odd shape
Odd shape
Almost sphere

Sphere with slight
coagulation

Sample St/Am(g/g)  D(pm)®
Bl 7.972.0 1.22
B2 8.9/1.0 D.88
B3 9.44.5 0.79

B4 9.7/0.2 0.86

* In all above reactions, EtOH: 74g; DVB: 0. 1g; H,O: 16g; BPO: 0.
6g; PVP:0.6g;

b Equivalent spherical volume aversge diameter measured by Coulter
L8230

43pm

(d) (x7000)

(e} (X 7000)

Fig. 2 Effect of Am fraction in monomer mixture
a) Bl; b) B2; ¢) B3; d) B4

d1% 2 TR, B & Am #8934 (B1-B3), 8%
BRORGTEN XRATEAS PAMBEL B4
PHBRERE, EARTRERETE BRGEK
A4, TR R B4 BN A, TREM T
BTHE USSR LHREHK. B4, HE An
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TR RURER T, E3— 5 BE An i, X4
B Xt ¥ FI 38 4 PAm 1 b BY 8 2 0 69 £E
X, Am BA/N, HBEHE TR, FE 8.

2.3 WIRE CoThMkL R

B B SCRR B R A Coo BT LA H1 BB 10 9% B 2
ERBANAG TR, BERELS CoMWREN
ROERE. B TEB CoERMBEEARMNE
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ColB THEXPELEREXEG BHM, LEREX
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EEEESREN—B.
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x4 R T 1A BB 0 B A~ T RO IR 3, L 1600cm ™ EFH
BN, TR 1690cm ™ b i B K L W B Am B
RS R AR (B2-B4), X RH, RSP
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Table 3 T, s of particles before and after grafting of fullerene®

B1 B B B4
Tu{C)

g 1067 1064 1042 1036

Fig. 3  SEM photograph of T s e 126 111s

fullerenated B3 { X 5000) After fullerenation

AT(T)

(Tor 1) 7.0 5.1 8.4 7.8
HREEREASBEERBER. Co Bk, et

* Reaction was carried out at room temperature for one week
3400cm " ' 3 55 , 3515cm ™ At 2 3 3440em 1 Y
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(b)
Fig. 4 FTIR spectra of (a) unfullerenated particles {b) fullerenated particles
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MEFAR, CoMBRMEREHEARN TEREEPME CoR SR ERE, B LR
T, BHHEAABEHBHORE, ATHIEH Cuollt ZBXRESHBWRLE GO BRWERHE. HRT

s AR L. ERMBRREIIA CoRNTERE Co IR,
26 FCMBRMRMEWMMAWMRHKE FUERBATT A CHRGYMRMELERE
SiEsEL & PR LR (L, RERSH L Co R

HFRAELRAGNEHN, ERUEAYLE BTRRECGHIR) . FRAR4
ERMNE CHWBRCHMELATREMEE. &

Table 4 Photoconductivity of fullerenated crosslinked microspheres*

Sample Vo(v) Rg(V) Elfz(LUX'S) 114(8) Rd(V/S) AV %
B-C* 765 132 125 1.25 34.8 43.6
B10¢ 1007 226 319 3.19 16.8 22.8

* I=100Lux, 4 = 570nm; interface layer (IFL) thickness: 1. 0um;charge generation layer (CGL) thickness:1. Opm:‘cha.rge transportation layer
(CTL) is a-naphthalic hydrazone (o-NP) with thickness of 25pm.

b Fullerenated crosslinked sample B2

® Compered with B2, B1(} was first synthesized via free radical soluticn copelymerization of St/Am with the same Am molar fraction in monomer
feed as B2, then fullerenated with the same conditons.

BP V, BAEBRBA, Ve ARRBA,R, £ AR, BA Cpla St/Am TR AL B
MEEER AV AIRERE BTN, 11, E .7 HFHERFHEE, X8 1.25, ZHEUEES
R ELERAE KP EERTHE OB EEF XTEREAT CoHlRAE
AVRHHEBRKE lsec GRHUBBEF L, TAXRKE XEARPEE, & CoMABASUBTUER
REBEXEAKAD, ERRBERFEMBOFR¥ STHAYARE FNTRSEARFHEN. 5 T4
B 2, AT RE, AU EEE V, —¥6 SREBRNEURT CHIR, RETRETH
FrAsEE, KW e, "TEEXASERRE T ARLESESERAKRT.

EW%%;W*EE)’&E E1ﬂ%)‘(j‘3 E1/2 =]
b B I NP EBENEE, £, e BN EXASHEONRTBETHLIXERATH

MR ] E, RN Lux-s, R REEE FIITEREEAR . KOEERRERAFAENKY
KHBRENBEESN. XEHEREE ERRRBM.
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STUDIES ON PREPARATION AND FULLERENATION OF CROSSLINKED
STYRENE AND ACRYLAMIDE COPOLYMERIC PARTICLES

TAO Zhenghong, YANG Wuli, WANG Changchun, PENG Chunjie, FU Shoukuan
{ Department of Macromolecular Science , the Key Laboratory of Molecular
Engineering of Polymers , Fudan University , Shanghai 200433}

Abstract St/Am crosslinked copolymeric particles were prepared by dispersion copolymerization using
DVB (45% of purity) as crosslinking agent. The effects of the styrene/acrylamide ratio, ethanol /water ratio
on the particle size were studied. It was found that initial solubility parameter (medium polarity) of the
system was the key factor to influence the particle size and system stability. The comonomer Am also played
an important role on the particle size and system stability. The Am fraction in monomer feed and the
polarity of medium have dramatic effects on the particle morphology. During the polymerization, the
crosslinked PS fragments and the PAm fragments in the particles were immiscible and phase separation
occurred. As a result, the spherical particles turned heteromorphic and the particles became odd. Through the
reaction of amide groups with fullerenes {Cg,) , fullerenes (Cgq) were successfully incorporated onto polymer
particles. FTIR and DSC experiments further support the above results. Photoconductivity experiment
indicated that fullerenated crosslinked copolymeric particles have good photoconductivity due to the
incorporation of Cgy onto the polymer particles.

Key words Crosslinked styrene/acrylamide copolymeric particles, Dispersion copolymerization,

Fullerenation, Photoconductivity



