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Table 1  The characterization of PMMA- g- PEO amphiphilic graft
(CM C) [4]_ (1H- copolymers
NM R) (TEM) PEO PMMA-g PEO PMMA-gPEO PMMA- g PEO
smle g i, i, i, i,
(bLY
M-6 1020 6980 12640 1.81
(PMMA- o PEO)
M-9 3915 8470 19220 2.26
1.3
1.3.1 (*HNMR)
1 PMAM- g PEO Cbds; D,O
, 32 JNM-FX 90Q
1.1 ( PEO) ,
PEO [8] ,
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1.3.2 (TEM)
PMMA- g PEO
, JEM-100SX
1.3.3 Brookhaven
B -9000 ,
, 514nm, Contin
1.3.4
, 0. 3mm
0.04g/ mL  0.0025¢/ mL ,
0. 04g/ mL ,
Nglc
Ng/ c = (t2- t)/ (t1 X ¢
2 g
;C (g/mL) ;nglc
(mL/g).
2
2.1 (*HNMR)
1 (a (b) (¢ PMMA- g- PEO
M-6 CDdl; D,O
, PMMA- g PEO
T
- CH; —C

i i

—C—OCH; ,—C - 0O—CH,—CH, ¥} ,

'HNMR 0 =3.60 —OCH;
d =3.63 —OCH,CH, —

, 6=0.8 1 —CHg S =19

PMMA- g- PEO M-6 , CDdj; D,0

8.9/7.9=1.13;13/0.4 =
10.9/11.1=0.98.
CDd; 'H-NMR ,

32.50

DO )

Fg. 1 ‘HNMR ectraof PPMA- g- PEO copolymer
in (a) CDA;,(b) GDs,and (c) D,O

PMMA- g PEO , ,
, CDd3
(o]
cbds
(
). CDd3 PMMA- g PEO
, PMMA- ¢PEO  CDCl;
. D,O ,
D,0O, D.O )
D,O PMMA- g PEO ,
PMMA
, PEO
(32.50) CDd3
1.13, ,
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, 0.98<1.13,
?H3 , PEO ,

+—CH, —C : !

—~ OCH,CH, - , PEO :
PMMA- g- PEO PEO '

?H3 PMMA- g PEO "
NMR :
: — CH,—C—
PMMA- g PEO CDCl; '
S b c

Fg. 2 Moddsof amphiphilic graft copolymer PMMA- g PEO
(a) A gretched corformation in CDCls

(b) A reversed-micelein GDg

(c) A micdlein D,O

o : Ethlene oxide unit; - :MMA unit
2.2 (TEM)
[10] ,
PMMA- g PEO
, TEM
, 3 PPMA- g PEO
M-6
TEM .
3 ,PMMA- g PEO
, . ( 38
) 0. 002g/ mL (
3b) ,
PMMA- g
PEO ’ ’ Fig. 3 TEM photographs of the reversed-
’ micdles prepared from PMMA- g PEO
PMMA- g PEO (sample M-6) with dfferent concentration
) , Ll ution
4 PM MA- o PEO TEM Solvent :toluene; Magnifying object 2 x 10

a) 2x10 *g/mL; b) 2x10 g mL
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- o ,PMMA- g- PEO
< ‘ ° ( Rn 4
g1 0 n .
: s 5nm) , ( Ry 100
v o e 120nm) . 5
- " " o -
. ° 1 L
- 6
Fg. 4 TEM photogrgph of the micdles y , )
prepared from PMMA- g-PEO (sample M-6) ,
aqueous Dl ution (magnifying object 2 x 10*) 25
PMMA-g-PEO9
4 , 20k c=13x102(g/mL)
a 50 (°C)
) L5 o 45(°C)
~Lor 35 (°C)
) PPMA o : 25 (°C)
., PEO ™10
2.3 05
(DL Y
[11] , ’ 0.0 - TS
g(l) @) g(Z) @) Ry(nm)
[12] .
) ' (1) 5 Fg. 6  Temperature dependence of the hydrodynamic
g- @) = A[l + bl g7 (1) |J (1) radius digribution of PMMA- g-PEO (sanple M-9) in
A ,b , tol uene
S 2.4
g @) =exp(- ’D) (2) 5
q=@UN) =sn@/2) (3 ! PMMA- g PE
D )\ ’e n 3)/ C
Stokes Eingtein (4) PMMA- g PEO
(Rn).
D = KT/61N Ry (4) ' [13]
R © K '
" ’ ’ PMMA- g- PEO
N ;T
5 6 PMMA- g PEO
1.5 L}
PMMA-g-PEO9
a 20x10%(g/mL) ,PMMA- g PEO
| o 13x10%(g/mL) o, 30
_1OT o 67x10%(g/ml) § d
& : _
< %”20— b
0.5 z & o
1
& 1of
00,66 o 102 10° 09 001 002 003 004
Ry (nm) Concentration (g/mL)

Fg. 5 Concentration dependence of the hydrodynamic
radius distribution of PMMA- g PEO (sample M-9) in

toluene

Fg. 7 Thengl c versus concentration for PMMA- g

PEO grat copolymer
Sample: M-9; Solvent :toluene; T =20
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, PMMA ,
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, b .b , , d
[13]
PEO ,
,  PMMA
Kodama!™®!
’ ’ r] SJ/ c
, PMMA- g PEO
[14]
b ¢ : :
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STUDY ON SOL UTION PROPERTIES OF AMPHIPHIL IC GRAFT
COPOLYMER PMMA- g PEO

XU Zushun, YI Changfeng, CHEN G Shiyuan
( College of Chemistry and Materials, Hubei University, Wuhan 430062)

FEN GLinxian
( Department of Polymer Science and Engineering, Zhegjiang University, Hangzhou 310027)

WU Chi
( Department of Chemistry, The Chinese University of Hongkong, Hongkong)

Abgtract  The micdlization of amphiphilic graft copolymer PMMA- g PEO in sective lvents has been
examined by means of NMR, TEM ,DL S and viscometry. It has been found that the amphiphilic graft
copolymer has a strong surfactant activity ;in chloroform ,the copolymer is disolved in a stretched polymer
conformation; however , the graft copolymer forms a reversed-micdle in sdective solvent toluene and a
micelle in water. Micelle formation of PMMA- g- PEO in slective lvents is strongly dependent on
concentration ,temperature ,polymer structure etc. . Moreover ,it has been found that the reversedmicelles
are of a pherical structure in shape ,the diameter of the reversed-micelles is increased with increasng the
concentration of amphiphilic graft copolymer PMMA- g- PEO in sdective slvent toluene,the hydrophilic
graft chains PEO can form a dense coil through hydrophilic interactions, with the hydrophobic backbone
facing outwardsforming a hydrophobic shell.

Key words Amphiphilic copolymer , Solution of polymer , Graft copolymer , Macromonomer , Property
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