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FERN. BA_STRABNHZEEE S . H
HERE R EEER. _HAEYR 2-
(ZEHBEA)-2- 15 BE(ECPDB) ¥ St (24 i i 10
TG R, WFE N 49%; '"HNMR (300 MHz,
cDCl,, &), (TMS), 1.24 (t, 3H, CH,CH,), 1.76
(s, 6H, 2CH,), 4.17 (q, 2H, OCH,CH,), 7.35
(dd, 2H, m-ArH), 7.52 (dd, 1H, p-ArH), 7.95
(d, 2H, o-ArH). WA EF BEHREHERSE
LK PS-SC(S)Ph e XM [ 23] FTRMI TG LB
B H =4 Sam 1, =% K 50% ; M, (GPC) = 3550,
PDI = 1.04. Sam 2, P # K 50%; M, (CPC) =
11700, PDI=1.03.
1.2 HEERZTEHOARKNF

PS-SC(S)Ph (Sam 1,1.5 g,0.42 mmol) ,4VP
(3 g,25.6 mmol) 0.3 g DVB (B &4 50%,0.15 ¢,
1.5 mmol) Fil AIBN (10 mg) N AF| 20 mL & #
THEHEP MA6 L HERE ., BEWET 3
KeEH-HES-BRER A THE . AFHK
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HHLARLRERN . BE . REYBRMALE
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EFTRAKR BEENFELERNB.5%.
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PLCDCL, AEN, WHE BE#EEIAR, &
Bruker DMX300 @ &N RS YR .
FRALSE R R B, 7E Vector-22 ZESM LGN EBE
B4 YL 4 6 . A Philips CM30 3% 5t i5 85 1
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(a) (¢} Cross-linked micelles
s MCTA » Monomer (4VP)  + Cross-linking agent (DVB)
Fig. 1 Principle of one-pot synthesis of micelles via RAFT polymenzation in selective solvent

Table 1 The preparation conditions and results of PS-5C(5)Ph

T Time Covn M.’ M. rc

No. Sample MM,
(C) (h) (%) (gmol™!) (grmal')

1* Sam 1 110 8 50.4 3930 3550 1.04

2> Sam2 10 9 50 12980 11700 1.03

* Feed ratio: $:ECPDB: AIBN = 400:7: 1 {molar ratio) ; * Feed ratio: S:
ECPDE: AIBN = 2000: 10: 1{ molar ratio) ; ©
based on the gravimetric method; @ M, s { NMR) was calculated

Conversions were calculated

according to M, ps (NMR) = (21 3;_4.30/50; 55 ) x 104 + 268, where
132 -6.30 and [, g5 are integral values of the signals at § = 7.32 ~ 6.30
and 7.85, 104 and 268 are molecular weights of S and ECPDB; *
Measured on GPC
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Fig. 2 'H-NMR spectra of PS-SC(S)Ph
A) Sam 1, M, (NMR) = 3950; B) Sam 2, M,(NMR) = 12980;
Solvent: CDl,
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Fig. 3 'H-NMR spectra of the core cross-linked micelles
a) P(S4/4VPy); b) P(S,;/4VP;, ) ; Solvent: CDCly

2.3 ELBOARNTFOEN

Sam 10 1 Sam 20 £ THF 1 3) 75 fO#R 5 e S
ARG R (R 2 B ) RA, PR T F R
K HEZ(R,)AH R 16.4 1 22.0 nm. B EE
¥,/ 5351245 0.08 A 0.09, 15 °H BT 13 A9 P8 Fh 44
KB TFHR MBS FIRELRE (/4R
B AL (E 4 RiEE)IEH TR 7K
& .83F PS f1 PVP A% F THF &, H {3 RE M %
AR HHREHREF, HA TR TREENE.
Sam 10 #1 Sam 20 B9(R,)/(R,) LT HI 2 1.29 f
1.2, FH—BEMR, KEBEMZR 0.774,
X AN T RTINS, WA e
BfE THE BB P REREN . TRIEXNERK
AN, RIIEASTRHE T Sam 10 EHDRPH
KA, (RONR)HFERF 0.64.7E 45C, F O i
EPSHERA, A MVPHFAREN, BRTH
AFCEPHBRE AFLEERNEE.(R)O)H®
AE 11.2 nm. #75 Zimm EIM Y Sam 10 K EIYEE
IRIEE R 1.80 x 10°g- mol ™', T Sam 20 K7 2.97 x 10°
gemol ™' AT AT LA o X P AN B B 0 7 B B K
533l 226 7 193.

Table 2 Characterization dala of the core cross-linked micelles from PS/
P4VP measured by both dynamic and static light scattering

M, {Ry> .
No. YRR Tt NG
(g'molfl) {nm) (g;f(:m3
Sam 10 1.80x 10° 16.4 1.29 0.162 0.08 22
Sam 20 2.97x10° 22.0 1.22 0.141 0.09 193

“ p was calculated according to: p= (M.IN,\)I(41L'(R|,)3!3);
b N, was calculated according to: Nog = Mo/ M., soge am = Mo/ (M ps

+ M pave)
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Fig. 4 (a) Hydrodynamic radius distributions of the micelles
with cross-linked cores in THF measured by DLLS

The inset shows that I'/g® is independent of the angle of
detection.

(b) Typical TEM of the core cross-linked micelles (Sam 10)

Sam 10 R F & TEM 0B 4(b) Brw . 6] LIS &
HEIREBREAAFFCNBENRANT BT
B4 424 %)% 78 1 62 nm. TEM JREE 45 F
EXTETHF BERTHEABPHEBHER
2(R,) (32 nm) . JFL 5 7T 88 B %5 Mk 09 B SR 7 9 %
TEM # R B, B R TH&RER. XFTLLE
HETHEHREWESHME S RIEX. A3
B TRV, T AR RSER OB
B.AKN32m, MAZEE FEEHMTHAR
(61 nm) , UL AT FOA AL BRR FRARMHEW,
EBRELR ERTHANRRSH.

£ E PR ¥ THF #,PS-C(S)Ph F7E F ,4VP
M DVB #:17 RAFT ik BRIE B R N, HER &R
BHER YR EPHP(4VP-0o-DVB) R
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Fig. 5 AFM images and section analysis of micelles from Sam 10

KB mRER RS TRE ERXHKE PRI, BHK BOL R R AR A ALK
PRBER S-S HXRARERNREERT, —EA4dBPRERGBRRNEERSERETLR
BETHFROZKERER. ZFENRSRE  %X30%, TEERF T H 4% 270 0 12 5E R 3
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FACILE ONE-POT SYNTHESIS OF NANO SIZED CORE CROSS-LINKED MICELLES
VIA RAFT POLYMERIZATION IN SELECTIVE SOLVENT

ZHENG Genhua, PAN Caiyuan
{ Department of Polymer Science and Engineering , University of Science & Technology of China , Hefei 230026)

Abstract Crew-cut micelles with polystyrene (PS) as shell and cross-linked poly (4-vinyl pyridine)-co-(divinyl
benzene ) [ P(4VP-¢o-DVB) ] as core have been successively prepared by reversible addition fragmentation transfer
( RAFT) polymerization of 4VP and DVB with macro transfer agent, dithiobenzoate-terminated PS, PS-C(S)Ph in
selective solvent . The linear macro RAFT agent PS-SC(S)Ph was prepared by RAFT polymerization of S5 using 2-
( ethoxycarbonyl)-2-propyl dithiobenzoate ( ECPDB)} and AIBN as RAFT agent and initiatior . The advantages of this
method are the block copolymerization, micellization and crosslinking reactions occur in one pot, and higher
concentration of the micelles up to 30% can be obtained. The stable nano-sized micelles with functional cores were
characterized by dynamic and static laser light scattering { DLLS, SLLS) , transmission electron micrograph (TEM ) ,
atomic force microscopy (AFM) and NMR etc .

Key words Micelles, RAFT polymerization, Self-assembly, 4-Vinylpyridine, Macro RAFT agent



