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Thermodynamics of the Interaction between Crystal Violet and
Aerosol OT in Aerosol OT/Isooctane/\Water Microemulsion
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Abstract The absorbance measurements of CV (4,4',4"-tris(dimethylamino)triphenylmethyl chloride or
crystal violet) in W/O microemulsions with surfactant sodium bis(2-ethylhexyl)sulfosuccinate (Aerosol OT,
AQT) at various temperatures have been carried out by the UV-Vis spectrophotometer. An association
model has been used to analyze the experimental data to obtain the association constant of CV and AOT at
various temperatures. It was estimated that about up to 73% CV was associated by AOT, which resulted in a
significant reduction of the effective concentration of CV and retarded the reaction of alkaline fading of CV
in the microemulsion. The vaues of thermodynamics functions of association AG,, AHm and A;S;, have ad'so
been calculated from the association constants at various temperatures.
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TIK 0w=10 w=15 w=20 w=25
298  —13616 —11289 —9502.8 —7848. 3
300 —13804 —11608 —9931.6 —8142.4
303 —13954 —11725 —10166 —8546. 5
308  —14446 —12441 —10727 —9094. 6
310  —14646 —12549 —11092 —9485.5
313 —15268 —12894 —11170 —10082
318  —15556 —13526 — 12287 —10922
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Table2 Values of association constant (K¢), Gibbs free energy
(A/Gp), enthalpy (AHy,) and entropy (A,S,) for association of CV
and AOT in AOT/isooctane/water microemulsions

Tk Kol AGy AHnl AS/
(Lemol ™ (kdemol )  (kJmol ) (Jemol LK %)
298 0.18+0.02 4.2+03 3542 105+8
300 0.20+0.03 4.0+04
303 0.25+0.03 35+03
308 0.27+0.03 33%03
310 0.32+0.03 29402
313 035+0.02 27401
318 047+0.02 20+01
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Table 3 Association ratios (Ncyaor/Ney) of CV in AOT/iso-
octane/water microemulisons

TIK w=10 w=15 w=20 w=25
298 0.50 0.40 0.34 0.29
300 0.53 0.43 0.36 0.31
303 0.58 0.48 041 0.36
308 0.60 0.50 0.43 0.38
310 0.64 054 0.47 0.42
313 0.66 0.56 0.49 0.44
318 0.73 0.64 0.57 0.52
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