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Absgtract Two-dimensional (2D) correlation spectroscopy is a powerful method to study the intermolecular interactions between
different molecules functional groups. In the present paper, variable concentrations were selected to construct 2D synchronous
spectrum for studying the weak intermolecular interactions in solutions. Mathematical analyss performed on 2D synchronous
spectra using variable concentration as an external perturbation shows that the' Orthogonal Sample Design Scheme” is necessary
for diminating the interfering cross peaks in 2D synchronous spectra. The authors prepared four mixed- sl utes solutions whose
concentration series satidy the® Orthogonal Sample Design Scheme” for each chemical system and the consequent 2D synchro-
nous spectrum was calculated from the corresponding four 1D spectra. Thus, by 1D & 2D FTIR spectra together with solid
grinding reaction, the intermolecular interactionsin two chemical systems (Sodium 2- A minobenzoate/ NdCls in agueous sol ution ,
and 2-ethylhexyl phosphonic acid mono 2-ethylhexyl ester (PC88A)/ Naphthenic Acid (NA) in heptane solution) were studied,
where the intermolecular interactions only induce subtle spectral variationsin conventional 1D spectra. First, the cross peaks be-
tween f —f transition bandsof Nd®* ion at 521, 574, 741, 795 and 865 nm andTt —H transition band of Sodium 2- A minobenzoate
at 308 nmin 2D synchronous spectrum confirm the coordination interaction between Sodium 2- Aminobenzoate and Nd®** . Solid
grinding reaction between Sodium 2- Aminobenzoate and NdClz and FTIR spectra of the product indicate that the vibration bands
of amino, carboxyl groupsfrom sodium 2-aminobenzoate show consderable changes. Based on the spectral result above, a con-
clusion is drawn that Nd®* can coordinate with Sodium 2- Aminobenzoate by amino and carboxyl groups. Second , the cross peaks
between POH stretching band of PC88A at 983 cm™ ! and COOH stretching band of NA at 1 710 cm™ ' in 2D spectra confirm the
interaction between PC88A and NA. Subtraction spectrum demonstrates that when PC88A is mixed with NA in heptane solu-
tion, and P—=O stretching band of PC88A shiftsfrom 1 199 to 1161 cm™*, and POH stretching band shifts from 983 to 965
cm . Based on the spectral result above, a conclusion was made that PC88A and NA can interact with each other by forming
new assemblies with POH and COOH groups.
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