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Adsorption of Zn* lons on Fe(lll)-hydroxide
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Abstract

The extent of Zn*" ion adsorption on Fe(lll)-hydroxide prepared by hydrolyzing Fe
(NO;); was measured as a function of the solution pH(5--7) and the amount of the
hydroxide. Acid--base titrations of the hydroxide were also carried out, and its surface
area was measured by the BET method. It was found that the concentration of the
adsorbed Zn* ions is proportional to the concentrations of Zn® ions in solution and
Fe(lIl)-hydroxide, but is inversely proportional to the second power of the hydrogen
ion concentration :

[Zn* ] =K [Zn*] [FeD)]/[H"]?
This behavior is explained by considering the adsorption reaction to be

Zn* +2—FeOH=— (Fe0).Zn..+2 H-,
where —FeOH is the site at which the Zn®" ion can adsorb. The —FeOH type site
was found to prevail over the —FeOH; and —FeO" type sites in the pH region
investigated, and the concentration of —FeQOH sites was much higher than that of
the adsorbed Zn*" ions.
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Fig. 1 Changes in [Zn%;] with time
[Zn*"], =1 mg/l, [Fe™ =100 mg/], x=0.1, 257
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Fig. 2 Changes in [Zn%;] with [Zn®'],
[Fel] =100 mg/Lu=0.1, 25T
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Fig. 3 Effect of pH on [Zn%;,]/ [Zn*"]
[(Zn*]c=1 mg/1, [Fem =100 mg/l, x=0.1, 257
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Fig. 4 Effect of [Fe®] on [Zni ]/ [Zn*]
[Zn*"],=1 mg/l, pH 6.0, x=0.1, 25C
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m DfEES- 2 bitfc pHIZE W T—ETH D05 KB TH 0, Wi Zn BEIERTP O KRR
B In BT IGIT 5 2 L b % K o pH K AF 2 405 fodiz Fig. 1 2 5 [Zndd /[ Zn* 14 &t
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GEME (6.0) 1CEE L CRBELEBEE A BN 5 &, log [Zndi]/[Zn*] & log [Fe"] & mBI4k
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Fig. 5 Titration curves for solutions with and without Fel
hydroxide
] -—— [Fell] =100mg/1 2. [Fel =0,
200mli, x«=0.1, 25°C, 10ml of a 0.00521mol/I
NaOH solution was added before titration
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Fig. 6 Concentrations of surface groups and Zn*", at various pHs
[Fe®] =100 mg/l, [Zn* ]y=1 mg/], £=0.1, 25T
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