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Fig. 1 Percentage adsorption of Cr as functions of initial Cr concentration (a) and pH (¢), and total amount of adsorbed Cr as

a function of initial amount of Cr in hydroxy Fe-montmorillonite system
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Fig.2 Percentage adsorption of Cr in hydroxy-Fe-montmorillonite system as functions of ionic strength ( a), temperature ( b)

and adsorption time (c¢)
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Adsorption of Chromate in System Hydroxy-Fe-montmorillonite

LIAO Li-bing"?, Donald G. Fraser’
(1. School of Material Science and Engineering, China University of Geosciences, Beijing 100083, Chi-
na; 2. Department of Earth Sciences, Oxford University, Parks Road, Oxford OX1 3PR, UK)

Abstract: Chromate ions have high affinity for soluble hydroxy-Fe species and for Fe-oxyhydroxide pre-
cipitates. The hydrolysis of Fe( II) and the growth of initially precipitated Fe( II) phases is, in turn, strong-
ly affected by montmorillonite. In this paper, the adsorption of Cr( V) in the system hy droxy-Fe-montmoril-
lonite was studied. Four series of batch experiments were conducted by mixing montmorillonite, hydroxy-Fe
and chromate in the following order: (1) Montmorillonite+hydroxy-Fe before addition of chromate; (2) Hy-
droxy-Fe+chromate before addition of montmorillonite; (3) Montmorillonite + chromate before addition of
hydroxy-Fe; (4) Hydroxy-Fe 1 chromate. For each series, the effects of pH, ionic strength, temperature,
initial Cr concentration and adsorption duration on the overall uptake of Crin the system hydroxy-Fe-montmo-
rillonite were studied. Results show that the uptake of Crincreases with the increase in ionic strength and de-
creases with the increases in temperature, initial Cr concentration and adsorption duration. Optimum pH val-
ues exist for Series 2, 3 and 4, but not for Series 1. These effects occur, to different extents, in the four series.
On all experimental conditions, the hydroxy-Fe-montmorillonite system displayed very strong affinity for Cr
with Series 3 containing the highest Cr adsorption capacity and Series 1 the lowest. The authors attribute this
to the difference in mixing order adopted, resulting in more hydroxy-Fe (the main adsorbent for Cr) being ad-
sorbed onto montmorillonite for Series 1 before the hydroxy-Fe is able to adsorb Cr, that is the case for Series
2 and 3. Discussions and ex planations have been given to these experimental phenomena.
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