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Adsorption processes seem to be effective for
the recovery of rare metals in the effluent from
mines, the removal of water pollutants, the
collection of useful resources in sea water, the
separation and purification of bioproducts etc,,
especially at low concentrations. In the practical
processes, however, excellent adsorbents from
both functional and economical standspoints are
essential. The liquid-phase adsorption with sili-
ca-containing mixed-oxides in amorphous state
is reviewed,
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Table 1 Effect of the complexing of silica and titania gels on the

surface properties.

Upteke of jion® Acid amount Specific
Cel®? mequiv. g~* mmol g™! surface area
1.1 Na K | pRag+4.0 | mig™?
Silica 0. 36 0.39 0.51 0 ‘ 432
Silica-titania 0.81 0.84 1,06 1.73 ‘ 264
Titania 0, 97 0.74 0.61 1. 19 ! 228

a) As-prepared.

b) Hydroxide soln of 0,01 meldm™3,
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Fig. 1 Distribution coefficients of alkali metal
ions on Hi-form silica-titania gel. Solution:
alkali metal chloride of 1%10-2 moldm=2, sup-
pressor: HCI,
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Fig. 2 Separation of cesium from sedium with
H+*-form silica-titania gel of mole ratic 3:1
heat-treated at 200°C. Column : 102mm X 7 mmg,
amount of gel: 2g, fow rate: 0.12 cm®min™l,
loadings of Na* and Cs*: 100#mol and 10
imol, respectively.
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Fig, 3 Effect of initial pH on the adsorption
of Cr (VI} on silica-titania gel. Volume of
soln: 25 cme?, concn of Cr (VI): 10 mgdm-3,
amount of gel 150: mg, shaking time: 24 hr,
temp.: 20°C, as-prepared, Na-
pretreated silica-titania gel,
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Fig. 4 Pore-size distributions of silica-titania

gels. Na-t: pretreatment with sodium hydro-
xide soln.
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Fig. 6 Effect of pH on the removal of Ph (1)
and Zn (II) with silica-titania gel. Volume of
plating bath of Pb {1} of 10mgdm-2; 50cm?,
amount of gel: 100mg, temp.: 25°C, shaking

time: 24 hr.
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Fig. 7 Adsorption percentage of uranium in
sea water and specific surface area as a func-
tion of the composition of silica-titania gel.
Volume of sea water: 10dm? amount of gel:
100 mg, temp.: 20°C, shaking time: 5d.
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Fig. 5 Adsorption isotherms of Cr (VI) on alkali pretreated silica-titania
gels. Ba-t: pretreatment with barium hydroxide soln.
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Table 2 Adsorption abilities of various inor-
ganic adsorbents for lithium in sea water.

BOd HRE

Adsorbent Adsorption®*/%
S0 2
AldOs 7
MgQO 2
Sn02 28
TiO: 8
Si0-ALO; 2
Si0e-MgO
Si02-5n02 1
Al:0s-MgO 40
8i02-Ti0:

AlaO3-Ti0s i

5i0:-A1:0:-MgO | 30

* Adsorption time 24 h.
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Fig. 8 Effect of the composition of alumina-
magnesia gel on the adsorption of lithium in
sea water. Volume of sea water: 100cm?,
amount of gel: 200 mg, temp.: 20°C, shaking
time: 24 hr.
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Fig. 9 Adsorption of C.l. Basic Blue 3 on
various silica-containing mixed-oxide gels. Vo-
lume of dye soln of 100mgdm=3: 50cm?,
amount of gel: 200mg, temp.: 20°C, shaking
time : 24 hr.
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