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Superior Stable Vesicle Formation in Mixed Cationic and
Anionic Surfactant Systems

HAN, Feng FU, Hong-Lan HE, Xiao HUANG, Jian-Bin X
( State Key Laboratory for Structwal Chemistry of Unstable and Stable Species, College of Chemistry and Molecular Engineering,
Peking University, Beijing 100871)

Abstract The stability of vesicles in a 0. 01 mol/ 1, 2 *1 mixtures of anionic surfactant ( sodium dodecyl sulfate) and
cationic surfactant (dodecyl triethylanmonium bromide) was investigated. Vesicles in this system still exist after 5
months and keep the stability after salt (0. 15 mol/L NaBr) addition, variation of pH (2 ~ 12) and temperature ( from

80 Cto —22 0. The vesicle of sodium dodecyl sulfate and dodecyl triethylanmonium bromide also fomed in
100% ethanol solvent.
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Table 1 Appeamnce of SDS CoNEsBr (1X 10 2mdl/L) mixture at
1.2.2 g#c4 30 C
’ ALV Mixed ratio 1 Day 3 Month
DLS/SLS/ 5022F , 632.8 nm. 511 s S
1.2.3 &®@iK 7 311 TS TS
N G)) 21 TS TS
1°1 op P
y= % (1) 142 op p
r 1:3 opP P
135 04 (0)3
4 . 0 - 8 T TS— ( trarsparent); OP— (‘opalescenct); P—
 F ( precipitation)
(. anc)
( Yane) - (Y—lg o) 1 , SDS
. Gibbs . ,
, Gibbs ta, (5%, 3%, 2°1) 30 C
1 30°C ,1X10 2mol/L SD8 ‘C,NE;Br=2*
L. = (1/RT)dv/dln ¢ (2) 100 ~200 nm .
60 nm
Amin )
3 No )
A = 1/ ( TXN) (3)
Isrealachvili P (4) -
P = V/ayl, (4)
4 , o
s lc . , Ay
Amm , V lc (5) (6) 1 SDS/ C12NE3BI‘ (2 : 1)
( n )[12] ) Figure 1 Vesices in SDS/CioNE3Br (2°1)
V= 0.0274+0.0269 (nm’) (5 SDS
2 .
2 , SIS Ci2NE3Br 54,34
[.= 0.154+0.12651n (nm) (6) 21 ) 21
, 5
1.2.4 pH 454 - 205 ,
pH=2, 5.8, 9.2, 12 0. 01 mol/kg ./ 307120 nm
. NaOH ’
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2 SDY CiNE;Br (1X 102 mol/ L) 241

Table 2 Time stability of 1X 10~ 2 mol/ L SDS/ C12NE3Br mixture

Mixed ratio 1 Day 14 Day 21 Day 5 Month
571 + + =
311 + + -
211 + + + +
+ (Vesicle formed); — (No vesicle fomed)

3 SDS CNE;Br(2:1) NaBr 0 01 moV/ L

Figure 3  vesicles in SDS CpNE3Br (2 1) system (0. 01 mol/ L.

NaBr)
2.3 pH
2 5 SDS/ C pNEsBr ( 2°1) 0.01 mol/ L.
, 0. 01 mol/ kg
Figure2 Vesicles in SDS/CsNEsBr (211) ( after 5 months) pH : pH=2, 4.8, 7, 9.2, 12
4,5 pH=2, 12
2.2 (NaBr)
3 1X10 % mol/L SIB *C,NE;Br=2 ‘1, 3%1
NaBr . 3
,37% NaBr 0.10 mol/LL , 274
0. 15mol/LL . 3 NaBr
0. 01 mol/LL , 30 ~ 100 nm
3 SDY CpNE;Br NaBr
Table 3 Veside stability afier adding NaBr
Concentration of NaBr/
. 311 211
(molL._) 4 SDY C,NE;Br(2:1) pH=2
0.01 + + Fi S . -
gure 4 Vesicles in SDS Cp,NE;Br (2 *1) (pH=2)
0.02 + +
0.05 + + —
0.10 - +
0.15 +
0.20 -
+ ( Vesicle formed); — (No vesicle formed)
, 0.01 mol/L (3, Sps ¢
CoNEsBr
o
, 1. Q.
s . 0. 02 mol/L 300 nm
[10]
. 3% ; 5 SDS/ CpNEsBr (271)  pH= 12
24 1°%1

, Figure 5 Vesicles in SDS/ CpNEsBr (2 °1) (pH= 12)
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, pH 50 ~ 120 nm P 05~1 Lo,
, pH 0.60 ~0.65 ,
30nm 37 mm s 6
pH 4 pH  SD¥ Ci2NE3Br (2°1) P
Table 4 Suwface property and parameter P of SDS/CioNE3Br (2%1) in
different pH
aneX 10/ Yone/ L.X 10" Auw/
pH —1 —1 —2 2 P
g (mol“L ) (II].N°I‘I] ) (m0]°crn ) m
= 2 9.8 23.7 4.7 0.35 0.60
4.8 8.5 23.6 4.8 0.35 0.60
7 8.9 23.7 5.1 0.33 0.63
T g T —m 9.2 8.9 23.6 5.0 0.33 0.63
1 10 100 1000
Rh/nm 12 9.8 23.7 5.2 0.32 0.65
6 SDY CiNE3Br(2°1) (pH=2, 12) 2.4
Figure 6 Hydrod}jnamic radius distribution of surfctant aggregates in SDS T,,NE,Br (2 1) 60 C 80
SDY CNE;Br(2°1) (pH=2, 12) C, n 30 C.
; 4 °C —22 C
; 1h, 30 C
pH ) pH=9.2 ( Freeze-thaw cycle). 8 9 8o C
. =56 1 E oy T - ’
RCOO™ +H,0 ——RCOOH + OH 60~ 100 nm ’
R RCOOH
, pH [REN
R S5 CpNE;Br R
) pH
7 pH — (7
lg C) ? pH 2
Y-lg c pH
(anc) « anc (Veme) (L)
( Amin)
(P) 4.
8 8o C 30 C
63 1
60
55
50
w45
40
351
30 1
251
20 1
=33 -5.0 45 4.0 35 3.0 25 20-1.5
lge
7 pH V-lg ¢
Figure 7 7-lg ¢ cuwes in different pH
9 -2 T 30 C
4 , pH
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Figure 9 Vesicles in the system after being freezed
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mol/L. Triton X-100 Triton X-100
(00 (-2 :
30 C , . Triton X-100 (0.0l mol/L),
2.5 s Triton X-100
s s (3, Triton X-100
6% ~7% (1413 1996 ,
Kimizka ' 40%
L1997,
50% 5 Triton X-100
(- SDS  CppNEsBr 27 , Table 5 Vesicle stability afier adding Triton X-100
504, 100% .10 1X Concentration of Triton X 100/ (mol* L ) Vesicle
10" 2mol/L SDS “CioNF;Br=2*1 (100 %) 0.01 +
B m ~2(X) nm B 0.02 -
+ ( Vesicle formed); — (No vesicle formed)

10 SDY CiNE3Br(2°1)
Figure 10 Vesicles in the SDS/ Ci2NE3Br (2%1) ethanol solution

, (D)
(2) (24.3)
(78.5), Coulomb
F = 0,0,/ &’
( ’ le Q2 9 e0 , €
T )
B ao
i P ’ 17
, 100 %
2.6 (Triton X-100)
Triton X-100
’ N
Triton X-100 5 .
5 s 0.01 mol/L  Triton X-100,
11 0.01 mol/L  Triton X-100

0.01 mol/ LL

11 SDS/CioNEsBr (2°1) Triton X-
100
Figure 11 Vesicles in SDS/ C;oNEsBr (2 1) (0. 01 mol/ L Triton

X-100)

1X10 2mol/L  SDS *C,NE;Br=2 ‘1

i

pH
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