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[ Sonics & Materials 1500 BRI & 4
2W(EE), SRR 20kHz, BT 600w. P EHF
BE(CMC, " NEEEFTHIARBRLA =) T
BNy 2.18x10°, P ERMAE1.02. —FWHEHY
BREARTHERKBER(MA 0.05% %4 _8)5
HisE M 2.5.10.15.20.30.50 # 60min, 13 DI
BREARRH d-CMC.
1.2 FEESFREOZTEROER

RAMSEHEREHR CMC 5EHFH KA
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Table 1 Structure parameter of polymer surfactant prepared

ARz EOy
(wit% )
A 9 71 159
B 10 16.9 381

System Sample M.x10"* [ 3)(mL/g}

CMC-AR;EQy

1.3 SHAEE

R B ESEM-2020( Philips 24 7 EAE B
BEXMNFRNSATERBERNS TEAERPH
REEAFCTHELE FRAMERKERTH
B EREREFBEFRE. RASTKS FEHAE,
HEMEE S FERAERANNTFRNERER

.

N -

% H BROOKFIELD TCS500 ( MODEL DV-
) RE S MG B v B E S MR 7E 0 — 200s ' BT ] &
TeeRBRE, F 18* B T.

AW = T % 1 i B Kruss-Kiost #F 1\
REK AR EME (25C ).

S F#E Kruss SITE04 BER 79 7k U ¥
EMEHOB A FREBEENKEBES KRR
(p=0.87) M R E K F1 , 5 HE 3000rpm, W iR IE
45C. FEky y a TRHE:

y = 2.18899 x 10 °don®f ' (xo/v0)
P do AMWER, 7 BHEE, f 1 (2o /v W
REERTI.

RS TR B HFA PL-GPC-210 X
(HE)ME, i N PL aquagel-OH 60 15,PL
aquagel-OH 50 15 B PL aquagel-OH 40 15 (300 X
7.5mm) . ¥ EEF F 0.2mol/L NaNO;,0.01mol/L
NaH,PO,(pH=7), #iL 3 1.0mL/min, 3 & ¥
25T, AHER 200pL.
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Fig. 1 Molecular weight of CMC versus time of ultrasonic

irradiation
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Fig. 2 Elution curves in GPC of 0.1% CMCand 0.01% A
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Fig. 3 CMC based polymeric surfactant
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Fig. 4 ESEM of 0.5% A (x5000)

Fig. 5 ESEM of 0.5% B ( x1150)
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EER3.3,BH10.7, BREM 5 FR A FHE
XK.

Table 2 GPC results of 0.1% A and B

Sample M, x107°% M.x107* M./M, N*

A 2.32 1.19 1.95 33
B 21.02 5.64 3.73 10.7

* Average number of macromolecules in one micell
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HEER T S EN R ER(RLEQ), # L
EHERABRN T - RERFEAZIARAERE
KRAFEHEREAE(ARREG) MR A KT FRE
WA 6 Fin. AZET BL, MEMRE KRN
WEHM, BEREHK AN 3ImN/m. I RY A
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Fig. 6 Surface tenision isotherms of surfactant Rj;EOQ, and

macromonomer AR, EOp
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Fig. 7 Surface tension isotherms of copolymer A and B

RERYEEMN L, HKBRSKKERN
REHNEAHETRE(ES), BAHBHERR
R B X

FIFAK 0. 5% EEMA FREEHEN
R,EQy,CMC Rt B9 A B KB WM % /R W ¥*
HhESTFR ABPER/FEEKITSES FR
mENAEEE HAERENS TR, EEYB
5 FREX1.69%10°, MARARFHR(R)
mEdE. RE,ASBHE/REKRINERFAR
K ARMANFHAEEETFT B, SHESTH



?

* i# 2001 4§

6 B 7
10
L aA
:-é\ _\ » B
=z |
=
= | N\
=
| \
1 1 1 1

10
¢ (WI%)

0.0 05 1.5 2.0

Fig. 8 Interfacial tension versus concentration of copolymer

Aand B

Table 3  Properties of 0. 5% Ry; EQy, CMC, A and B aqueocus

sclutions

R,EQp CMC A B

Surface tension
(mN/m) 307

IFT (mN/m)

64.5 30.0 30.4

1.72 2.65

0.96 -

M, 672 21.8x107% 7.1x10°* 16.9x10°*
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Fig. 9 Viscosity of A and B at different concentrations
(25C)
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Fig. 16 Effect of shear rate cn viscosity of CMC and
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Fig. 11 Effect of shear rate on viscosity of 0.5% A and B
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INFLUENCE OF BLOCK STRUCTURE ON CONFORMATION AND PROPERTIES
OF CARBOXYMETHLY CELLULQSE SERIES OF POLYMERIC SURFACTANTS

CAO Ya, LI Huilin, XU Xi
{ The State Key Laboratory of Polymer Materials Engineering ,
Polymer Research Institute of Sichuan University , Chengdre  610065)

Abstract A novel family of polymeric surfactants based on carboxymethyl cellulose (CMC) was
synthesized through ultrasonic irradiation. The experimental results show that the polymeric surfactants
produced are block copolymers having low surface and interfacial tension, comparable to those of low
molecular weight surfactants. The high molecular weight of the polymeric surfactants has only limited
infulence on surface and interfacial activity. The excellent properties displayed by the polymeric surfactants
result from the special blocky structure obtained during ultrasonic irradiation. CMC blecks contribute to the
high viscosity and the surface active macromonomer blocks contribute to the high surface activity.

Key words Polymeric surfactant, Block structure, Carboxymethyl cellulose



