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B E MER TIEKKHERSE S (HM-EO) 5 AR 4 4 DU B S ARTT T T8 8, 34 ol 1
FtE . HM-EO TEAK 85 3 52 B PG A4 , W7 LA TS UG R, 0 00 A Wi 0 e R A A 0 30 8 2 0 R 10 pHI M
Vi I3 2 0 A LR 0 8 T O 4 ) SDS, T A I B B R K RO A IR 7, O TIT B W) R R AR AT O L K pH
B A FRENSE RHOEME TN KEWNHER, EXFEWKENK >Na” , AEFREY
SO >F >Cl” >Br >1 . #— 4% T HM-EO fI SDS 2 @M EVE ., SE 20 SDS B 5 HM-EO B RiR

SR EBEE, BT HM-EO XA AH 28 20 i 45 s 4 |

XA DUKHRK, IKBURELH, BEMEIER, RREkEk

KA REARBFRARFERA &Y
MERESERA, K 20FX, BH EH TR
EMM R SBaiE R T #— M E AN
SRBBEYE, BB 5 EECE, R a4
PR A B, N R -5 P e B R, B B TUK M R
GHF R —-HERBIHAE™ . Jonsson &1 H—
P K Bt B’ H 2 (hydrophobically modified
ethylene oxide polymer, {8 #% HM-EQ) Al E 5 A8 7,
X 3B KV R AR kR P R R P ) A
TR, KM EH BT AKHT RO EERD
kB FHEAEEER.

H¥ HM-EO BEEYH KA BRERKEAST
B UERRHRE, EHHERNAKTEYRE
80% LA, B AT A BK 2 O B A 48 4 XK 1 R
®AEHNTHAERANREYWREEYRREY/
EVEDKHRE. N THEATHXRERNG
AR R A 43 B AR L BT T X 26k R A
BRI EER . Thuresson Z P57 T HM-EO 4
FTRAN 25D HETHL, —BRELT ,REY
STEME S CEMRERMMEBE, F/T
ERRSEYENY R SR B, &30k
EYTFRYA N 55.8 kD #Y HM-EQ, RS L E A~
R (W pH 6 . EHEEE B TREME
T 785 P57 4 ) 3 1% B 5 T A [ e, 3 3 AR
HEAU IR AT A 5% B9 43 BT AT I

1 LR

1.1 ##

BARMRAZHEBREESY HM-EO B 5
Akzo Nobel 22 Fl (5 3L) , B 5> FR AN 55.8 kD,
LB RECN 1.34 5 HM-EO #4738 Y i M kb
B OMAGREEETK BEHE, RTHEMA
EBFKBAMEER 0K, O TREES.
TR BB (SDS) I B Fluka 247 (Ff1:) . ®
BRI AT E S
1.2 KBRS

RIA R pH {A 19 2 % 2% b % /& HM-EO,
BRI EN 5 v B3R —FBOEE, WA
& & BE MR, & R E HM-FO 3k B i SUK A B
K, EFRENS g HABRESHA, ETHS IR
B APGLEERIE HM-FO S & .

1.3 S#Fik

HM-EO & A 7 ¥ B il 5 , ¥ g Ak 2 1 i e
AR E A SRS, M EE 7K 1:
HEB)MBERRED —ERENE, ]E R
0.5 g, LA 5 mL % T HR2L G250 EaH  B@
30 min, 620 nm Zb W E R EMH, HIR ML B

HM-EO B3k & .

SDS [ & WL SCHk (3] .
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H 8, HM-EO ZE/K 7% ¥ P & T8 B WL 9 RS 0R
EEE AE>TFAGERERAS TFHEAESE
F&7, mE 1(b) B

Unassocialed surface active group

Fig.1 The chemical structure of HM-EQ and the network of charged micellar aggregates (% = 74,7 = 7
a) The chemical structure of HM-EQ; b)The network of charged micellar aggregates

2.2 pH % HM-EO/& WK H R EHITANE
1"

FABKZE P A HR pH, BLH HM-
EO/EmE T KMEAELR, & pE X RAHEHE
W . HM-EOQ/2 mhih XK M R G BT & M EL R Y &
E&GHEAY/ XY EIUKBRFE(NRZ K
R P ENENERATERKS . EARR
HMULEAS NEIRYEEN pHEMET
BENER B2 AL THRBSEEFT, AR
pH {H 5 HM-EQ/Z rh#h XUK M R AH E 2 4L
e pH {HFEAR , Pk 2 0 P AE X3 ( BIF [RT 38 BE
LT AR A 2 A A X ) B D A A AT AR
EEWT, i F pH EB I (pH > 11) ,HM-EO

FEFEHEFASE R HE pH ER P, HM-
EO 4y F v S R B B 5 7K B 28 AR IR I i AR, PG TR 2
RIRREH M BT EE &, REANHEER
K, HM-EO &+ FABEMM &, - FHEEE
K EEZHEFATAHENFTEER. BT AR
Al HM-EO {4 FTERE AR KRB A BERMK,
FE HM-EO/ENE RAEFRRBR T HES
.OMWE 2 R LUE W, 48 HM-EO /M T
1.0% , FAE HM-EO ¥EE7E 5% ~ 25% 2 |7, B
MRS B S, TR A IUKH RS,
BKESEMNRAREENTRIFEDRMELE.

2.3 EMERENABROER

BAREE R A o — F A | th B HM-EO
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Fig.2 Phase diagram of HM-EQ/buffer systems at different pH
The initial concentration of HM-EOQ was 2.5 wt% ; The conductivity of
barbiturate buffers at 25°C was 3 mS/cm.
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Fig.3  Effect of NaCl concentration on phase diagram of HM-EQ
aqueous two-phase systems

The initial concentration of HM-EO was 2.5 wt% .
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Fig.4 Effect of different cations on phase diagram of HM-EQ aqueous
two-phase systems

The initial concentration of HM-EQ was 2.5 wi% .

a) Chlorides; b)Bromides.
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Fig.5 Effect of different anions on phase diagram of HM-EQ aqueous
two-phase systems

The initial concentration of HM-EQ was 2.5 wt% .
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Fig.6 Phase behavior of HM-EOQ/SDS systems

The initial concemration of HM-EQ was 2.5 wt% . The pH and
conductivity at 25°C of barbiturate buffers were 9.0 and 3 mS/em,
respectively . The temperature was 20°C .

a) Phase diagram; b) Effect of 5DS on ATPS

—m— Ratio of top phase volume( ¥,) 1o bottom phase volume( V) ;
—O— Transmittance of bottom phase; —a— Conductivity of top

phase
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PHASE BEHAVIOR OF AQUEOUS TWO-PHASE SYSTEMS WITH ONE
PHASE-FORMING COMPOSITION OF CATIONIC HYDROPHOBICALLY
MODIFIED ETHYLENE OXIDE POLYMER

DENG Gang, YAO Shanjing, LIN Donggiang
{ Department of Chemical and Biochemical Engincering , Zhejiong University , Hongshou  310027)

Abstract A cationic hydrophobically modified ethylene oxide polymer (HM-EQ) was used to form aqueous two-
phase system with only one phase-forming composition . It was found that the phase separation could be achieved
under room temperature. The phase behavior and charge properties of HM-EQ aqueous two-phase systems were
studied systematically . The amphiphilic property of HM-EO molecule resulted in the micellization and aggregation of
micelles in water. The micellar aggregates formed in the bottom phase could be charged, and the net-charge could be
adjusted by the pH and conductivity of bulk solution and adding sodium dodecyl sulfate (SDS) . The increase of pH
would improve the phase separation of HM-EO aqueous two-phase system. The effect of salts on the phase behavior
was observed . The influence of cations varied as K* > Na~ ,and that of anions as SO;” >F~ >Cl” >Br” >1" .In
addition , the interaction between HM-EOQ polymer and anion surfactant SDS was studied . The results indicated that
the addition of SDS caused the formation of mixed micellar aggregates of SDS and HM-EO which changed
significantly the charge property of HM-EQ aqueous two-phase systems .

Key words  Aqueous two-phase system, Hydrophobically modified ethylene oxide polymer, Electrostatic

interaction, Micellar aggregates



