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Abstract: The pulsed ficld gradient NMR method has been used to determine sclf-diffusion coefficients in ternary N-alkyl-N, N-dimethylamine
oxide/hydrocarbon/D-O system. For n=12, 14, 16 and n’ =8, 10, 12, 14, 16, in the miccllar phase, diffusion is chicfly governed by the hydrodynamic
transport of micelles, supplemented by an exchange of solubilized hydrocarbon upon micellar collisions. This investgation is performed by variations
in both the surfactant alkyl chain length and in the size of the hydrocarbon molecules. In cubic phases, the solvent still exhibits values of the
diffusion cocfficients which arc typical for motion in a continuous water phase, with the microemulsion droplets acting as obstacle. Mobilities of the
surfactant in the gel state were low and have been determined only for the surfactant(Ci»DMAO) with the shortest alkyl chain length. Exchange of
hydrocarbon between micellar entities in the gel was found to be occured by a hopping process, the associated rate decreased with alkyl chain
length of the surfactant.
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Table 1. Composition of Samples Investigated (in wt %)

Sample Hydrocarbon
indentifi- | Surfactant(%) | Hydrocarbon(%) |DyO(%)! /Surfactant
cation molar ratio

Variation of Surfactant Chain Length

M-12-6 |CiDMAO 250| CgH 50 | 700 055
M-14-6 [CuDMAO 21.3| CgHo 87 | 700 127
M-16-6 [CiDMAO 17.3| CgH 127 | 700 249
G-12-6 |CoDMAO 355| CHi 75 | 570 057
G-14-6 | C,DMAO 300| CeHp 13 57.0 133
G-166 | CDMAO 245| GCeH 185 | 570 257

Variation of Hydrocarbon Chain Length

M-14-6 | CDMAO 2151 oy, g5 | 100 121
M-14-8 |CiiDMAO 223 | n-CgHig 77 | 700 078
M-14-10 | CuDMAO 246 | n-CyH» 54 700 0.40

M-14-12 | CuDMAO 251 | n-CpoHx 49 70.0 0.29
M-14-14 | CuDMAO 267 | n-CiiHzs 33 70.0 0.16

G-14-6 |CL,DMAO 301| CeH 129 | 570 131
G-14-8 | C,DMAO 323 [n-CaHis 107 | 570 075
G-14-10 | c,,DMAO 348 | nCuHn 82 570 054
G-14-12 | ¢, pMAO 350 | 0Cells 8| 570 035
G-14-14 | ¢,,pMAQ 370 | n"Cubln 6 570 021
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Figure 1. Section of the ternary phase diagram of C14DMAQ/
hydrocarbon/water system.

@: cyclohexane; B n-octane; A n-decane; < n-dodecane; O:
n-teradecane.
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Table 2. Measured Self-Diffusion Coefficients

Sample | Dx-cis/10™" m’s™ | Dew/10™ m’s™ | Dpo/107° m’s™!
M-12-6 1.85+0.71 1461027 7941015
M-14-6 218+0.35 155+0.34 868+0.42
M-16-6 127038 1.26£0.27 951%0.25
M-14-8° 2.72%245 1.3410.90 -
M-14-10 3.49£0.70 1.950.22 9.07+0.09
M-14-12 284+1.36 155058 815£031
M-14-14 1841045 141%0.45 772030
G-12-6 0.14%0.03 6091086
G-14-6 0.18%0.06 6.3010.10
G-16-6 0.1320.04 7761036
G-14-8 6.050.24
G-14-10 6.1810.59
G-14-12 5561047
G-14-14 5131062

a Indicated error interval corresponds to 95% confidence limits
b No SDC for D20 obtained; see text
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Figure 2. Influence of surfactant chain length n on self-diffusion
coefficient of the solvent, D,O, in ternary C.DMAO/CsHi/D:0
system. (O micellar phase; @: gel phase
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Figure 3. Influence of number of atoms, n of the hydrocarbon
solubilizate, on the self-diffusion coefficient of the solvent (n=
6~14). O: micellar phase; @: gel phase
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Figure 4. Variation of micellar self-diffusion coefficient with
number of carbon atoms, n of the solubilizated hydrocarbon.
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Figure 5. Influence of surfactant chain length n on self-diffusion
coefficient. (a) of the micellar aggregates in the L; phase; (b) of
the hydrocarbon molecules in the gel phase.
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Figure 6. Influence of diffusion time 4 on apparent diffusion
coefficient in a CrsDMAO/CsHi/D:0 sample.
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Table 3. Dependence of Self-Diffusion Coefficients on the
Diffusion Time in the Gel System of Ci.DMAQ/CsHi/D-0
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