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Removal of dissolving ion with solid oxide in water
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Separation and purification of compound with precipitation have been largely depended upon
the nucleation, growth, coprecipitation and surface properties. There are many data relating to
separate heavy metals from solution with solid oxide in the chemical, industrial and en-
vironmental fields. However, the large quantities of data in the literature are counterbalanced by
conflicting ohservations and conclusions since most information of them has been qualitatively in
nature and mainly relates to solubility and precipitate morphology. In order to shed light on
mechanism of precipitation and adsorption, semi-empirical method was adopted in multi-
component systems. As a step to clarify the surface adsorption of metal ions first and/or second
arder adsorption were analyzed on the various surface which consist of ion-exchange resin, glass,
silicate and polar crystal of silver halide as a function of pH, ionic strength, temperature and
concentration of metal ions. A quantity of adsorption of metal ions on these surface obeyed
Freundlich type equation and depended on surface charge. For the system of hydrous iron(lIl) and
aluminum(IIl) oxides we proposed a new model; 1} adsorption of cation on solid oxide surface is
responsible for the formation of fon pair with OH™ anion, 2) adsorption of all ions follows
Freundlich’s adsorption isotherm, 3) ions having same charge adsorb competitively from solution.
The parameters of isothermal adsorption in the next equation were determined for divalent metal
ions such as Cd**, Cu** and Mn*".

(M)ag = eyl By OB [M]"II[C;]™
B,-OH: hydrous metal oxide, M: adsorbing metal, C: other cations, Noncrystal precipitation was
obtained by pH programmed precipitation {dpH/dt=const) which was confirmed by X-ray
analysis. The adsorption of Cu®* on this precipitate was endothermic reaction with 30-40 k]
mol™', This result indicates that precipitate prepared by the programmed metheod is pure as
compared with that by the urea method at high temperature,
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Table 1. Parameters in Eq. (A)
M { m n log K log &, log ks
Cu 0.80 1.32 158 3.40 2.63 1.54
Mn 0.80 1.35 1.72 3.07 2.36 1.37
Cd 0.76 1.24 1.66 3.13 2.25 1.78
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Fig. 5. Adsorption of Pb** {ThB) on AgBr.
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Table 2. Amount of Cu®* coprecipitated

Cu®**coprecipitated (mg/112 mg Fe®*)

Method
Final pH 3.8 Final pH 4.0
Urea method 1.12° 1.12% 1.3 1.28°
This method 0.65 0.68 0.72 0.90 0.96 1.00

*Cited from “Precipitation from Homogeneous Solution” (1959).

*Our data.
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