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WFE1.

Table 1 Molecular weight and polydispersity of PS prepared by ATRP

PS M. M, MM,
1 2000 3200 1.21
2 20000 14000 1.42
3 40000 31000 1.30
4 100000 167000 1.68
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1.3 MRUBRNKFYE

HF £ 3 Y (PCS 3£ E Brookhaven) . BI-

Q000AT #H % #% . BI-200SM % & it (£ H Coherent

e

a

H,0

Mgww -

AR BOEEE K 514.5 nm, B 900, Ml R
EAR(25.0:0.1)C.H 1ol FRKERHFRA
Millipore BEER At MEBIRR A R B St h, H#
AahBAHMNMBRRMHAENFHEEAK D
W HERS R R [27].

5 HL 88 (EM 400ST, BN 88 H= 80 kv, ff 2=
Philips 22 &) ) . B — 1% 1B SR 0 0K 178 726 oK 9 &k 119 4 Y

EERTRAEL S EENBETRERE
*

LA .

2 HREIT®R

FEAIRAEEARY BRI
WFRE - BN RAEEFREEN TIE LR
E.HTHE(a) R PS-5-PAA £EK B AN K BER
MR, ABETKY S BREBEREE—E.ERT
KB PAA i BLE) B RAE T IR IR BE SR T (b)Y 2H
BHHRY PS M9 PS-b-PAA B KRB B R
MR, M THEY PSS PSinERREAHRAIMNE
W, —HEREXRE XHHEEEST FHEMHME
PSERRMREERIBETPHEERERRAE
FOEBRRTHEAMER. X3 REEVIERE
MR EBERE R R A —FEF PS
B E S RY PS METE— &, HILINA KLY
BYHNESBES A TRUBNRRORTHERE
MR .

Ju mpwr: PS-b-PAA block copolymer, M : PS:
S P PAA block; W ¢ PS block

Scheme 1 Schematic illustration of the micelkization of PS-&-PAA and PS-5-PAA/PS in water

a) PS-4-PAA; b) PS-0-PAA/PS
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FHEHAHAREARYEEMN 30 nm(HE 1a) X
F 60, H A NREMBEL G HHEY PSS
PSHRER S FRILR 2:1(H 1) 8, FHRE& S ¥
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Fig. 1 Distribution of hydrodynamic dismeter of PS-4-PAA/PS with
different molecular weight of PS

) PS-B-PAA( cpgppan = 6.0% 107* giml,, M, 0 = 7000, Wpg
Wops =1:1); b~e) PS-b-PAA/PS, M, ps: M, sps = 1:2(b);2:1
(e)s 441 (d); 15: 1(e)

WA EAJLEER F -ERBBEY PSH
DMF A8 A K F (PSIRE S PS-b-PAA/PS (K R
P Ik EARED R, A BEE RN AAENE
B4 PS-b-PAA/PS R R P BB PS5 PSR
AFRWAT 4:1 8 PS-b-PAAIPS RIS K hy &
Ok ER MAEHRY PSS PSHESFEIL
wAE S FREMSEILR. aaFLRE
MEBAEWIER T AR FHEE, XHALH
PLER(IHH AT PSS THESRYEN
FHAKTHEREDSWNREHEND, SEX
BPSAEEE GBS MmEVHERERE
BEPSREFHZHEYPS 5 PSBHEESE N
MERT —HBERERYOBEHARPEERHR
TEKARYARF(RER2).

SRS EARARRE L F & PS B PS-5-PAA/PS
R WS 0 DLS R, o] LUE /& 7E PS-5-PAA/
PSERTPSRASETERMERLRE, FHE
ATEERR T ;8PS o FRMB K, BERTIH
ABEYPSHPSHESFRELNTF 410,18
B RAYRIPEREHR 5 PS My TR KM, KB FH
BOERTERR e Bl 5654550 TF
B PS Y PS-6-PAA/PS JM o] LUE T B 35 T
BAMEMR T A RN FERH.

S (Wt PS-H.PAA block copolymer
M 2 PS

Scheme 2 Aggregates of home-PS chains with the surface decorated
by the PS-4-PAA block copolymers

B2 % ARE PS(M, s = 32000 &1 PS-b-
PAA/PS TE/KIE R ik H¥ AR EA
i MWHAATH, WEY S S S BRENERL
MoXEms 4, EMFHREIEELEM 30 mm
BHAWMAE 95 om XEW K TARREFTHBEYUH Y
BRAVERERTH—IEEMERGHIE.
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Fig. 2 Average hydrodynamic diameter of PS-b5-PAA/PS with

different content of PS in the micelles

Cpsapan =6 % 107" g/mb, M, p = 3200

3 d AR PS(M, . = 3200) BB PS-b-
PAA/PS TE KPR ENREHNEHERTAE.
PS-b-PAA 7E7K T B A4 B e SR (B 3a),E 3
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Fig. 3 Distribution of hydrodynamic diameter of P3-b-PAA and P5-
5-PAA/PS with different content of PS in water

a)PS-b-PAA{ cpsspan = 6% 10°% g/mL); b~ f) PS-5-PAA/PS
Wes: Wops =1:3(b); 1:2(e); 1:1(d) 5 2:1(e) ;4:1(f);PS: M,
= 3200

HaE 2 Mgk, — 2R T BB T

BP HUBRY PSS PSBREEHAEBSFER
BRERBROE;PSHEBEARMERERRE S
S RERSIBAE, BB SRS DR S ERR
NERAEEK, AAEB— 2B Es, K HER
WHIR T AR ;B PS & B3m, KERREZ
HET SRR B M, BRRRT A . BE,
PSHEBRRE PSS TFEHEAZP L FTERS,
HEWRY PS AR S MERRZE T, B
BT PS-b-PAA BB PS BREFMNBE N TY . B
HEIZR WERY PSSR AE—FSREN, A
THE T LA B A Ay BOCEE B R 9 4%, PS-5-PAA/PS
B ESEERE;FEELTAY PSHEE,PS-
b-PAA/PS BEHEFTLIBBAARR TSR
2.2 BHEBER(TEM)URER

B4 RHEY PS FEASFEH PS-5-PAA/PS
HAREENBHEERE A TEM B ATUE
BHEN MEBEERY PS-0-PAALEKTBHUER
FHEHRZE 0 m ELGHERIZRR(E 42), W&
BB PS(M, s =3200) IR RBER TR
PR (E 4b, o) HHEY PS SHBHREY
PS-b-PAAT PSRRI ER LG 2: 1(H 4b) K
Z4 1R (E4e) BERTHROBZM A, AR
TARRE— , X5FHERBHN XL REL—
B, E B B IR A 5] 4 BUZE B R RO BR T B TR F ik
BERYCOENREYREENMKEFHE. ol
W, —EEBNHBY PSS PSBEBEHN
I I R R A, - AR B R TR PS &
BEEMmE A FEREMNE ISR E
HEBRRHRE N ER MEFREUENE
FEBR, SMERT/MTaAEABSHUEER.

Fig. 4 TEM images of PS-5-PAA/PS with different content of PS { M, ps = 3200)
Wes: Wyps =0(a); 2:1(b); 4:1(c)
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FrFR EYEEMI TFENIBEY PST
UE5inBtEY PS-b-PAA KT H A 1B
B4 PS Ml BX 3L B4 PS-b-PAA B9 PS Hx EX 3EIH)
R B R B PS-6-PAA/PS AT EEK T HAEE
BB BE R Sl PS-b-PAA IRE R ~FE i k.
WY HEHWSBEMS FEAT LU HEH A PS-

b-PAA/PS BRI R ~T: M EY PS HirBEHE
Y PS-b-PAA B PSHRERAF FREN 1:2~4:1
Bf , PS-b-PAA/PS BEAR B R ~F i 60 nm 3 SN F] 120
nm(DIS ¥ ); HHWEY PS 5 PS-5-PAA 1Y PS
HREMERILFE 1:1~4:1 B, PS-b-PAA/PS B R
A i 60 nm 3 A0 F] 95 nm(DLS 38 ) .
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THE SELF-ASSEMBLY OF POLYSTYRENE-5-POLY(ACRYLIC ACID)/
POLYSTYRENE IN WATER

ZHAQ Chenjing, AN Yingli, YIN Fenfang, ZHANG Wangging, SHI Lingi
{ State Key Laboratory of Functional Polymer Materials for Adsorption and Separation , Institute of Polymer Chemistry , Nankei University , Tianjin  300071)

Abstract
poly{acrylic acid) (PS-5-PAA) in water was studied by dynamic laser light scattering and transmission electron

The effect of polystyrene ( PS) homopolymer on the diameter of micelles self-assembled by polystyrene- &-

microscopy . The results show that polystyrene can take part in the self-assembly of block copolymer PS-5-PAA in
water and forms part of the core of the resulting core-shell micelles due to the affinity between the PS homopolymer
and the PS block , because their structures are the same.The micelles are generally monodisperse when the content of
the PS homopolymer is in a given region, as well as its molecular weight . Besides, it is also found that the size of the
micelles can be controlled conveniently by adjusting the content and the molecular weight of the PS homopolymer.
The hydrodynamic diameter of the micellels increases from 60 nm to 95 nm as the weight ratio of the PS
homopolymer to the PS block is increased from 1/1 to 4/1, and increases from 60 nm to 120 nm as the molecular
weight ratio of the PS homopolymer to the PS block increases from 1/2 to 4/1.

Key words Block copolymer, Homopolymer, Polystyrene, Self-assembly, Micelles



