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Abstract: Self-diffusion coefficients of colloidal asspeiation structures in the aqueous
solutions of  anionic ammonium  dodecyl sulfate (ADS) and cationic
octadecyltrimethylammonium  chloride (OTAC)  suifactants were measured by
pulsed-gradient spin echo NMR. The results were interpreted on the basis of the
ADS/OTAC/water phase diagram. Crossing the phase boundaries, significant changes in
self diffusion coefficients were observed and well correlated to the phase diagram. For the
micelles their apparent radii were obtained from Stokes-Einstein equation. Their values
were 15 for the ADS micelles and 54 A for the OTAC micelles, respectively. For vesicles
which were formed spontaneously at different relative amounts of the surfactants and total
surfactant concentrations, the radius was measured as 50 to 200 nm. This result is in fair
agreement with those by TEM and light scattering.

Keywords © Pulsed gradient spin echo (PGSE) NMR, self-diffusion coefficient, mixed
micelle, ammonium dodecyl sulfate, octadecyltrimethylammonium chloride.
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Fig. 1. The pulsed gradient spin-echo pulse
sequence. 90° and 180° are the two radio
frequency pulses. Two field gradient
pulses of magnitude g, duration &, and
separation 4 are applied before and after
the 180° refocusing pulse. The second half
of the spin echo is Fourier transformed,
and the relative intensities of the resolved
absorption peaks are measured.
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Fig. 2. In(l/I) vs. g of ADS 1 mM

D, O solution at 25 T (slope=-34.367
and correlation coefficient=0.9987).
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Fig. 3. Structure formula and NMR spectra
for the aqueous solutions of (a) 10
mM ADS and (b) 1 mM OTAC.
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Pulsed (Field) Gradient Spin Echo (PGSE) NMRel /8 ADS/OTAC E3 #&deids) #2ov d34Y A7l 44 A+ 7

Table 1. D, Values with Total Concentration for Pure ADS, OTAC, and Théir Mixtures at
Different «.
a Ct Dﬁexﬁ( % 1011 mZ/S)
3.995 ppm 3.1 ppm 1.213 ppm 0.836 ppm
0 0.20 6.628
1.00 4.034
0.50 11.00
1.00 9.426
01 1.25 8.870
‘ 2.50 5,753
5.00 4.502
10.0 3.469
0.50 -
1.00 17.54
1.25 18.42
03 250 9.869
5.00 7.179
10.0 -
0.50 23.11
1.00 21.02
1.25 22.03
05 250 36.10
5.00 -
10.0 -
0.50 -
1.00 22.73
1.25 35.37
0.7 2.50 30.86
5.00 -
10.0 34.46
0.50 30.09
1.00 33.22
1.25 35.06
09 250 3267
5.00 33.78
10.0 17.33
1 1.00 42.37
10.0 15.08
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3, 05 mM2 pldo]l FAsE FRelER
ghtol & S3, 1914 25 mM 7AAE wjad
FHTEA FEE dHolng dAEA &
Fog Fgasnrt o olFdde e YA
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