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ABSTRACT. The interaction of dichlorophenol isomers with the micellar system of TTAB (tetradecyltrimethylammonium bro-
mide) was studied by the UV/Vis spectrophotometric method. The solubilization constants (Ky) of dichlorophenol isomers into
the micellar system have been measured with the change of temperature and the various thermodynamic parameters have been
calculated and analyzed from these changes. The results show that the values of AG’s and AH’s are all negative within the
measured temperature range. The effects of additives (n-butanol and NaCl) on the solubilization of dichlorophenol isomers have
been also measured. There was a great change on the values of Ky and CMC simultaneously with these additives. From these changes
we can postulate the solubilization sites of each isomers in the micellar system of TTAB.
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Table 1. Variation of solubilization constant (Kj), critical micellar concentration (CMC), and absorbance value in a micellar state (4,,)
with the temperature for the solubilization of dichlorophenol isomers by the aqueous micellar system of TTAB

Temp. 2,3-dichlorophenol 2,4-dichlorophenol 2,6-dichlorophenol
(K) K,M"Y)  CMC(mM) 4, K,M") CMC(mM) 4, K,M")  CMC (mM) A
284 960 1.78 0.83 764 1.68 137 3263 1.00 0.82
291 760 1.91 0.83 683 1.82 1.33 2100 1.04 0.82
298 652 2.05 0.83 621 2.01 131 1451 1.12 0.86
305 569 2.21 0.82 576 2.25 1.30 1138 122 0.88
312 501 2.51 0.82 536 2.52 1.28 959 1.35 0.90
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Fig. 1. Plots of InK; vs temperature for the solubilization of di-
chlorophenol isomers by the aqueous micellar system of TTAB; (®)
2,3-dichlorophenol, (a) 2,4-dichlorophenol, and (m) 2,6-dichloro-
phenol.
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Table 2. Least square parameters of the equation (4) for the solu-
bilization of dichlorophenol isomers by the aqueous micellar system
of TTAB.

*

solute a2 b.1 c r Kf“i
(*10°'K") (K") Ky M)
2,3-dichlorophenol 3.50 -0.222 4299 3319 442
2,4-dichlorophenol 1.46 -0.100 23.15 341.0 473
2,6-dichlorophenol 9.71 -0.622 106.5 320.5 883
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Fig. 2. Plots of thermodynamic parameters vs temperature for the
solubilization of 2,4-dichlorophenol by the aqueous micellar system
of TTAB; (e) AG’,, (A) AH’,, and (m) AS’.

Table 3. Variation of thermodynamic parameters with the temperature for the solubilization of dichlorophenol isomers by the aqueous
micellar system of TTAB. The units of 4G5, 4H’s, and AS’, are respectively kcal/mol, kcal/mol, and cal/mol K.

Temp. 2,3-dichlorophenol 2,4-dichlorophenol 2,6-dichlorophenol
X AG’s AH’ A8 4G’ AH’ 48 4G’ AH’ A8
284 -6.14 -3.78 8.11 -6.01 -2.67 11.8 -6.83 -11.4 -16.0
291 -6.16 -3.15 10.4 -6.10 -2.46 12.5 -6.75 -9.65 -9.99
298 -6.22 -2.44 12.7 -6.19 -2.21 133 -6.69 -7.73 -3.48
305 -6.28 -1.65 15.2 -6.29 -1.94 14.2 -6.70 -5.58 3.67
312 -6.34 -0.77 17.9 -6.39 -1.64 15.2 -6.75 -3.21 11.3
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Fig. 3. Plots of AH’svs A’ for the solubilization of dichlorophenol
isomers by the aqueous micellar system of TTAB; (@) 2,3-dichloro-
phenol, (A) 2,4-dichlorophenol, and (m) 2,6-dichlorophenol.
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Table 4. Least square parameters of equation (5), isostructural
temperature, and root mean square deviation (RMSD) for the
solubilization of dichlorophenol isomers by the aqueous micellar
system of TTAB.

solute a b isostructural  RMSD

(K) (kcal/mol) temperature (°C) (%)

2,3-dichlorophenol 309.27 -6.33 36.3 2.75
2,4-dichlorophenol 299.11 -6.20 26.1 0.46
2,6-dichlorophenol 298.86  -6.64 259 3.80

Table 5. Variation of solubilization constant (Kj), critical micellar concentration (CMC), and absorbance value in a micellar state (4,,)
with the concentration of NaCl for the solubilization of dichlorophenol isomers by the micellar system of TTAB at 298K.

2,3-dichlorophenol

2,4-dichlorophenol

2,6-dichlorophenol

[NaCl] (M) - 5 g
K, (M) CMC(mM) A, K M) CMCmM) A, KMY) CMCmM) 4,
0 652 2.05 0.83 631 2.01 1.31 1381 1.12 0.86
0.1 1163 0.36 0.96 1153 0.29 1.30 2042 0.40 1.12
0.2 1643 0.26 0.97 1586 0.22 1.27 1697 0.17 1.55
0.3 2203 0.21 0.98 1717 0.18 1.26 1405 0.10 1.56
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Fig. 4. Plots of AG’, vs the concentration of NaCl for the solubiliza-
tion of dichlorophenol isomers by the micellar system of TTAB in
aqueous solution of NaCl at 298K (e) 2,3-dichlorophenol, (a)
2,4-dichlorophenol, and (m) 2,6-dichlorophenol.
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Fig. 5. Plots of AG’; vs the concentration of n-butanol for the solu-
bilization of dichlorophenol isomers by the micellar system of TTAB
in aqueous solution of n-butanol at 298K; (e) 2,3-dichlorophenol,
(A) 2,4-dichlorophenol, and (m) 2,6-dichlorophenol.

Table 6. Variation of solubilization constant (Kj), critical micellar concentration (CMC), and absorbance value in a micellar state (4,,)
with the concentration of n-butanol for the solubilization of dichlorophenol isomers by the micellar system of TTAB at 298K.

[BuOH] 2,3-dichlorophenol 2,4-dichlorophenol 2,6-dichlorophenol
M) K,M") CMC(mM) 4, K,M") CMC(mM) A4, K,M") CMC(mM) 4,
0 652 2.05 0.83 631 2.01 1.31 1381 1.12 0.86
0.1 641 1.28 0.94 538 1.67 1.28 1379 0.74 1.02
0.2 629 0.89 0.95 478 1.40 1.27 1491 0.53 1.08
0.3 606 0.64 0.95 438 1.18 1.25 2231 0.42 1.09
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