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INTRODUCTION ITC DATA

Isothermal titration calorimetry was used to investigate the interactions between pos-
itively and negatively charged linear surfactants. The Gibbs free energies, enthalpies, en-
tropies, and heat capacities of interaction were dissected into hydrophobic and ionic contri-
butions for alkylamine interaction with alkyl sulfates and alkane sulfonates (Norvaisas et al
(2012), | Phys Chem B, 116, 2138).

The reaction between the fully dissolved negatively and positively charged detergents

can be divided into two stages:

¢ ion pair formation R,NHI + R,SO; +— R,NHj---R,SO;, where R, and R, are lin-
ear aliphatic chains of any length (R, + R, = m), and _ Molar ratio

e precipitation of electrically neutral and highly hydrophobic complex i 50 100 120
v(R,NHY ---R,S0; ) +— (R,NHI ---R,S057), | . Time (min)

FIGURE: Raw ITC data of decane sulfonate (0.33 mM in the cell)
BINDING CONSTANT AS A FUNCTION OF CONCENTRATION titration by dodecylammonium (5 mM in the syringe) at 25°C.

TABLE: The ITC curve fitting parameters of dodecylammonium binding to decane sulfonate.
HYDROPHOBIC-ELECTROSTATIC

C (mM) AHT* (kJ]/mol) NTit K/ Kmod (M1
0.66 -70.9 £ 3.7 1.01 £0.03 (3.5+0.4) x 10° 5.5 x 10°
0.33 -70.5 £ 5.2 0.98 +0.05 (1.9+0.4) x 10° 2.4 x 10°
0.17 -72.7 £ 159 0.99 £0.03 (1.140.3) x 10° 1.4 x 10° Hydrophobic  Electrostatic
J/mo: -67 +29 (0.33 mM)
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FIGURE: (a) Dodecylammonium binding to decane sulfonate at 25°C, (b) the observed binding con- _
stant K, dependence on decane sulfonate concentration in the cell. i
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fonate and alkylammonium at 25°C as a function of aliphatic chain length m. 30 40 60

T (°C)

mo KT MY Kt (M) RageG (k] /mol) AaggH (k]/mol) T'BaggS FIGURE: (a) Enthalpy dependence on temperature for decane

fit mod alk obs mod alk (k] /mol) sulfonate reaction with dodecylammonium, (b) enthalpies of
21 3.3 x 10° 6.4 x 10 -258 -275 -56.0 -374 974  -90.8 -11.6 phase transitions of alkanes containing various number of carbon
22 1.8x10° 2.7x10°  -30.0 -31.0 -59.6 -675 -1026 -96.0  -37.4 atoms.

23 2.6 x 10° 1.2 x 106 309 -346 -632 -819 -1078 -101.2 -51.0
24 1.3 x 10° 4.9 x 10° 349 -382 -66.8 -91.1 -113.0 -106.4 -56.3

PACKING MODEL
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FIGURE: Dodecylammonium binding to alkane sulfonate of varying aliphatic chain length.

LUSI
CONCLUSIONS FIGURE: Packing diagrams of dodecylamine complex with dode-

Association and aggregation reactions between long-chain aliphatic surfactants at tem- cyl sulfate: (a) crystalline lattice unit cell, (b) and (c) — orthogonal
peratures below the fusion temperature are enthalpy-driven and entropy-opposed. The enlarged views of the hydrogen bonding network with the dis-
dominating enthalpy contribution is primarily due to aliphatic chain packing. tances between ionic headgroups.
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