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The dissolution of phyllosilicates is one of thédameutralizing processes that occurs in soilsiand
particularly important under extreme acidic soihdbions. lllite is a common clay mineral in many
soils of Australia, including areas where inlantiaulfate soils exist. The determination of
dissolution rates of minerals provides an estinshtleir acid neutralizing capacity in soil. Thigdy
reports the first attempt to determine the dissmtutates of illite in saline-acid sulfate solutsonnder

laboratory conditions.

Dissolution experiments were conducted using SiNilillite at a solution pH ranging from 1 to 3
and temperature of 25°C. The clay fraction (< 2 pas separated by sedimentation procedure and
then saturated with sodium prior to conductingaigson experiments. X-ray diffraction analyses of
the clay fraction showed the presence of minor artgoaf kaolinite and quartz. Transmission
electron microscopic characterisation of the iliganple prior to dissolution showed particle

aggregates, with individual particles in 200-500sine range; the BET surface area was #g.m

Dissolution experiments were conducted in stirtedifthrough reactors. Input solutions at a specifi
pH were prepared by adding AR-gradsSiy to E-pure water, and ionic strength (M) of theusiohs
was maintained at 0.01 and 0.25 using solutiodsRsgrade NaCl. Output solutions were collected
every 24 hours, the pH measured and the solutialysed for a range of metals; Al and Si using
colorimetric methods, potassium concentrations wetermined by atomic absorption spectrometer
(AAS, Varian Spectra 220 FS); Fe and Mg were deteschusing inductively coupled plasma atomic
emission spectroscopy. Aqueous ion activities wateulated using Visual MINTEQ. The saturation
state of the output solutions was determined im$enf Gibbs free energy of reactiafG,, from the

ion activities of Si, Al, K, Fe and Mg at the stgaadate. The estimated log{¢alue for the illite
dissolution reaction was 10.51 and this was uséldrtalculation of saturation state of the steady
state solution with respect to dissolving illitergde. The dissolution rate of illite was calcutafeom

steady state concentrations of Si and Al.

The experiments took between 1800 and 2300 houesatih the steady state. The experiments
conducted at the lowest pH took minimum time tahethe steady state (1800 h at pH 1) while the
experiments conducted at the highest pH took maxirione to attain the steady state (2300 h at pH

3). However, no significant effect of ionic strémgvas observed on the time required to attain the
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steady. The dissolution rate of mineral was vast find non-stoichiometric at the onset of each
experiment, which decreased afterwards until regrtiie steady state. The release rate of elements
was very fast during the initial 100 hours of tixperiment with a favoured Al over Si release. i t
steady state, the release rate of these elemerdsiestoichiometric in low ionic strength input
solutions, however, the experiments conductedgit iainic strength showed a preferential release of

Al over Si.

Similar illite dissolution rates were observed atihbionic strengths showing no significant effect o
the ionic strength on dissolution rate. The lagsdiution rates at high ionic strength calculatedf
the steady state Si concentrations were -12.752118hd -13.42 mol ins™ at input solution pH of 1,
2 and 3, respectively. The log Si dissolutiongarethe low ionic strength input solutions were -
12.84, -13.17 and -13.40 mols" at pH 1, 2 and 3, respectively. The dissolutate of illite
increased with an increasing acidity of the inmltison, a trend typically observed for phyllosdie

dissolution in the acidic pH region.

Preferential release of K, Fe and Mg over Si wasepled over the studied pH range and at both ionic
strengths. The steady state output solutions wedersaturated with respect to illite in all
experiments however, the system showed saturaiibrr@spect to secondary iron minerals especially
akaganéite at pH 2 and 3 which is consistent \highpresence of akaganéite in natural inland acid
sulfate environments.

The results from this study suggest that illitesdises at similar rates in saline and non—salidic
environments, however, the stoichiometry of dissofuchanges with higher Al release rates in the
saline acid sulfate environments, and a stoichiometlease of Al and Si in the non—saline acidic
environments. A rapid release of Al from the diston of illite under saline acidic sulfate condits
may have an adverse effect on the surrounding @mvient and should be considered in the

management of saline acid sulfate soils.
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