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Study on Cationic Fluorocarbon Surfactants I. Growth and
Properties of Micelles in Aqueous Solution

DONG, Shu-Li LI, Xin XU, Gui-Ying*
(Key Laboratory of Colloid and Interface Chemistry, Ministry of Education, Shandong University, Jinan 250100)

Abstract The micellar properties such as critical micelle concentration (cmc), counterion binding, and the
micellar growth of cationic fluorocarbon surfactant, diethanolheptadecafluoro-2-undecanol methyl-
ammonium chloride (DEFUMACI), were studied by dynamic light scattering (DLS), transient electric
birefringence (TEB) and viscosity measurements. The micellar growth of DEFUMACI was induced by
increasing DEFUMACI concentration and adding inorganic salt (NaCl). The cmc of DEFUMACI is 3.8
mmolsL *. The results clearly showed that the spherical micelles were elongated to rod-like micelles by
addition of salt in a dilute DEFUMACI solution or increasing DEFUMACI concentration. The second
critical micelle concentration (cmc;;) was determined to be 0.2 molsL ~* by conductivity measurements. The
aggregation numbers of spherical and rod-like micelles were calculated to be 45 and 335, respectively.
Keywords cationic fluorocarbon surfactant; micelle; salt effect; dynamic light scattering; transient electric
birefringence
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Figure 1 Semi-logarithmic plots of surface tension y (a),
maximum fluorescence wavelength of PCA An (b) and
differential conductivity dx/dc (c) vs. DEFUMACI concentration

1000k =c( Ao~ + Aperomat) @
i) 24 c>cme

c—cmcC
1000x= C( ACI7 —+ ADEFUMA+ )+ T Anic +

(c—cme)(1—kg) 4o )

H Ay, 4 A Aic 2351 CI7, DEFUMA ™ A1

DEFUMA

VAR BT O MO (g )RR, 3T o =
C\pe Heme. BT cme I s 1 AR 36 0 BRTE,
ER PSR 0T K FTLA'S Dy

1
log Ks= E log Cric—109 Cperuma+ —kdog Cg- (7)

SO, 1
Hort, G ECHE IR . 75 cme B, %E l0g Cric=

0, Cogryma+ =0MC, Cq- =cme+ ¢, FRAK(7), #51:
log cmc= —kslogCq- —log K (8)

& 2 P EZ KR RG] ke=0.72, L5 Lt
A RN ke=0.74 HE A2, 117 HH 126 1A EE T LR A
Ks=21600.

2.3 ERBIMASIEMEREK
RIS S T DEFUMACE BRTE IR TR R AL



2054 %

R Vol. 64, 2006

0.01
z \QOQ
£ N
3 N
g m
S IE3 N,
i<l - o\
LI
T
1E-3 0.01 0.1
log eng*

B2 cmc 5 RETIKE(c, )RR, ome i F(0)H PCA
PNTT I E (m)

Figure 2 Logarithmic plot of cmc vs. tota free counterion
concentration ( ¢, ), cmc was determined via electric
conductivity (o) and PCA fluorescence method (m)
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Figure 3 Plots of viscosity n (A) and collective diffusion
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Lapp is calculated from D (@: prolate, Eq. 12 and O: rod-like, Eq. 13) and #
(A) inFigure3
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Figure5 Logarithmic plots of relative viscosity (#,) vs. volume
fraction of micelle ( ), the dotted line has a slope of 5.8
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Upper part shows the applied electric filed pulse, E=1 mVem 2
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