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B, AR N R SR A R LA IR &
BLRAS . FEESENR B & B kS, EARMRTR
MBHHE K, HAEERPIUKERAFHEA TS
M5k, BEWEMHHEER. EXTETEMAKE,
ETESESSRT IR . XERHFIET B
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Table 1  Phase separation region of 1: 1 catanionic surfactants/

short chain fatty alcohol / water systems (30 C)

System Short chain Phase separation region
fatty alcohol (Vatcoro/ Viow)
SDS-CsNM:Br-H:0 Ethanol 0.10~0.21
n-propanol 0.07~0.14
n-butanol = 0.05
SDS-C1.NM:Br-H:0 n-propanol 0.15~0.21

%2 1:1SDS-CsNM:Br/ Mg/ K R PRI G
FRL ML
Table 2  Phase volume ratio and microstructure of 1: 1 SDS-
CsNM;Br/short chain fatty alcohol / water systems (30 C)

Alcohol  Vacohot/ Vil Vpper phase/ Vol Microstructure

0.10 0.11 vesicle (lower phase)”

0.18 0.25 vesicle (lower phase)*
Ethanol

0.21 0.30 vesicle (lower phase)*

0.24 Single phase Vesicle

0.07 0.16 vesicle (lower phase) "

0.13 0.27 vesicle (lower phase)”
n-propanol

0.14 0.48 vesicle (lower phase) "

0.16 Single phase Vesicle

0. 05 0.13 vesicle (lower phase)*

0.08 0.07 vesicle (lower phase)”
n-butanol

0.14 0.10 vesicle (lower phase)*

0.20 0.21 vesicle (lower phase)”

*No obvious vesicle found in the top phase

BUKBE R, HBXUKAER BT B i3 B
X AT RE AR B mUK AR K, 5 REEER ST
] AR AR MR, N AR FREE R A
A P e B A AR K, PTG AR I £ S SR T I 15
OFERS UGS AR, BB IEEMT R
AR R RUKAR . B S B R A B R,
B ITEEAE VA BN B 3 . R TENE MR TR
1R RIS R B B IR 5S , T B — AR
46, %t SDS-CsNM;sBr- 1E B /7K Fl SDS-
CuNM;Br/ IE A B/ /K iA R AT & i, SDS-Ci:2NM;Br/
EREE/KEREATUKMT®ERENSER
K, AHTEEIRRE, EARGRRE/N . XATRRENESE

%3 1:1SDS-C..NM:Br/ERE /K& R REHEERL
MBMER

Table 3  Phase volume ratio and microstructure of 1: 1 SDS-
C1:NM:Br/ n-propanol / water system (30 C)
Vomonwor/ Vus  Vomgr soue Vi Microstl'll(l)c::;e I()EE;):; phase/
0.15~0.18 0.14~0.10 Liquid crystal/none
0.19 0.10 Liquid crystal/ vesicle
0.21 0.13 Vesicle (lower phase)*
0.26 Single phase Vesicle

* No obvious vesicle found in the top phase
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Fig. 1

Refrangibilities of systems at different fatty alcohol concentration(30 °C)

a)SDS-CsNM;Br-ethanol / water; b) SDS-CsNM;Br- n-propanol / water; ¢ ) SDS-CsNM;Br- n-butyl alcohol / water;

d)SDS-C1:NM;Br- n-propanol / water.

1 —top phase, 2 ~ bottom phase, 3 — ideal mixtures
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£ 4 BEEX SDS-C:NM:Br/RERhEE /KK RIEITHH
LA
Temperature effect on phase behaviors of SDS-
CsNM;Br /fatty alcohol / water systems

Table 4

/T
Fatty alcohol  Vacohor/ Viow
20 25 30 35 40
0. 06 3" 3 3 3 3
0.10~0.16 2 2 2 2 2
Ethanol
0.17 ~0.22 2 2 2 1 1
0.24 1 1 1 1 1
0.05 3 3 3 3 3
0.07~0.10 2 2 2 2 2
n-propanol  0.11~0.12 2 2 2 2 1
0.13~0.14 2 2 2 1 1
0.16 1 1 1 1 1
0.05 2 2 2 2 2
n-butanol 0.06 3 3 3 2 2

0.07~0.20 2 2 2 2 2

*The digit represents the number of phases

HOREE 3] IE 11 B8 T 7% 17 1 PR R T3 1 40 /N7 wui
SDS-C1:NM:Br/ IE T BE{& & 1 SDS-C..NM:Br/ IE
B/ KB RBPA PIRA RN R LRER
FRRH).

A Israelachvili JLAa[ L0 [HEF| S48 P = V./
(aol) (A Vo ABES THKESOER, a0l
FEASFREEBRER, L IFES FHRAKER
BE) 150, M IS A F HEF i B 2 AR R
Bl PFEO.S~1MEEN, RRSEHRER. MR
SRS FHE R R BER, PRT 1L, KRS
BRULTE . HEA HLER AR IE R B FRE
R WA BN DIERBRIAA, BRI TERE T
BAEEEHE NIRRT RTTERER; 2)1E
R EE Y N AL RS FREEER RRER
g . ARTEIRAT 248t MV I s BN IR
AL RN E BB A VLB RINEIA, 2 E
B FREEEN S FRINESCT K, ERE
T 15 M0 43 T HEZ) B, AT SR 0 B 8 0 AL 44
R B e P R B 5 40 T8 R AL B T8 B
AR . 2B IEREEMIE T BER /B
Tm/NF R FK 0K LB IEFR B IE T B
B4y Bk 78.5.24.3.20. 1,17, 8).

B2 1:1SDS-CNM:Br/EREER FHEPHBERK

Fig.2 Electron microscopic image for the bottom

phase of the 1: 1 SDS-CsNM:Br /propanol/
water ( Com =0. 10 mol * dm %, Viropanot/ Viota =
0.10) systems

a)negative staining technique; b)freeze-fracture technique

¥ SDS-CeNM;Br/ /K& R 50 CTHA 1 h
B, AR BRI AL MR MR R,
HENERIE KEBRAE(LE 3). XRHHE
R TE $ 88 2R T35 P 2 rh ULUE ) BV S AL Y
AR, M AR R R P A e B
FRE RO . B R o R TR A AR E AR
R, #BEZEY 15 K, SDS-CsNM;Br- /KA R 3
WOWE LR, R Z BRI R RUTIERES , TS 8805

| RERA &R R TR R B BN R E, AT N

BAATRE (6 AW B AL .

3 & it
F ARG SRR BN AR (R S BE R R
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Fig.3 Electron microscopic image of vesicle
formation after sonicating the 1: 1 SDS-
CsNM:Br/H:0 ( oot =0. 10 mol-dm3)
system

observed by negative staining technique

The Influences of Environment Factor on Phase Behavior of
Mixed Catanionic Surfactant Systems*

Tang Shi-Hua Huang Jian-Bin Wang Chuan-Zhong
( College of Chemistry and molecular Engineering, Peking University, Beijing  100871)

Abstract  Short chain fatty alcohol (ethanol, n-propanol, n-butanol) was added into the 1: 1 mixed systems of
cationic and anionic surfactants (sodium dodecyl sulfate-octyltrimythylammonium bromide, sodium dodecyl sul-
fate-dodecyltrimythylammonium bromide ) . The precipitation of this kind of catanionic surfactants will be dis-
solved, and an aqueous two-phase will be formed after the addition of short-chained fatty alcohol. The surfactant
concentration is bigger in the upper phase, and smaller in the lower phase respectively. The results of TEM and
birefringence observation showed that vesicle and liquid crystal spontaneously formed in the lower and upper
phase, respectively. The volume ratio of the aqueous two-phase would increase with the decrease of carbon chain
of alcohol, and decrease with the increase of temperature. Sonication also promotes the transition from precipitation

to vesicle, which is similar to the effect of addition of short chain fatty alcohols.

Keywords:  Catanionic surfactant,  Short chain fatty alcohol, Aqueous surfactant two-phase,  Vesicle,
Phase behavior
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