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Abstract : The ion exchangers supported on silica gel containing primary, secondary, or
tertiary amine groups show a behaviour that is weakly acidic, while the quaternary salts are
strongly acidic. These properties change according to the hydrophilicities of the modifier
functional groups. Ammonium salt derivatives supported on silica gel were prepared from
silica modified with 3-Aminopropyltriethoxysiliane and N-3-(Trimethoxysilyl)propylehtylene
diamine. The preparation and the ion exchange properties of two systems were discussed.
Two systems have different hydrophilicities and contain ammonium chloride derivatives of
3-amminopropyltriethoxysilane and N-3-(triehtoxysilyl)propyl ethylene diamine supported on
silica gel, SA'Cl" and SE'/Cl, respectively. The high affinity to perchlorate ion presented by
the SA'/Cl through the equilibrium studies of ion exchange led us to its application as an
ion selective electrode for the perchlorate ion. The determination of the perchlorate ion in the
presence of other anions and in complexes is very difficult. Few analytical methods are
available and most of them are indirect. Both materials showed potential use as an ion
exchanger; they are thermically stable, achieve equilibrium rapidly in the presence of suitable
exchanger ions, and are easily recovered.

Keywords : quaternary salts, hydrophilicities, ion exchange, dffinity coefficient, counterion,
selectivity.
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1. Reaction for obtaining the quaternary ammonium salts

supported on silica gel, SA”/Cl” and SE'/CI .
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Thale 2. Infrared Absorption Wavenumbers(cm-1) of the Unmodified and Functionalized

Silica Gels.
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Table 3. n* and K” Values for Some Anions (X ), Determined from Equation [3]

Anion exchanger

SA'/CI SE'/Cl”
Competing anion 5 ,3

X K x 10° (mol L-1) n K x 107 (mol L-1) n
F 7.6 0.58 8.0 0.92
Br 0.70 0.46 0.61 0.90

1 1.1 0.47 2.0 0.95
N3 1.3 0.49 1.0 0.84
NO3 2.1 0.49 2.7 0.91
SCN 2.8 0.56 3.8 0.81
ClOs 5.0 0.75 4.2 1.0

a

’K = equilibrium constant of Eq. [1].
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