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STUDY ON ADSORPTION OF PHOSPHATE AND AMMONIUM IONS
ON ICE CRYSTALS
by
Teruyoshi ANDO, Yoji TAGUCHI and Kiyomichi AOYAMA

(Abstract)

Due to falling snow along the coast of the Japan Sea, relatively larger amount of ions such
as chloride, sodium, magnesium ions are adsorbed on the snow, if compared with the other ions,
i.e,, sulfate, nitrate ions. The similar adsorption phenomena can be observed for ice crystal in
water containing several ions. In this study, adsorption of phosphate and ammonium ions on
ice crystals was examined experimentally by keeping spherical ice crystals in the solution pre-
pared with phosphate and ammonium salts, they were chosen as pollutant substances occurring
the eutrophication of lake water.

At adsorption of the ions on ice crystals, it was able to discriminate a comparatively large
selectivity between phosphate and ammonium ions. This phenomena was a physical adsorption
with the influence of hydrogen bonds on the ice surface. This adsorption was a Langmuir-
adsorption type. Adsorption capacity was existed at the range of 0.2-0.6C, and the adsorption
amount at about 0.2 min was found to be larger than that observed after 0.2 min.

It should be noted that temperature plays an important role to deal with ice crystals func-
tioning as usual adsorbents. Besides, recovery of the ions was comparatively easier than usual
adsorbents because dissolution-water on early stage of ice crystals that adsorbed the ions
had higher concentration of the ions than the dissolution-water on later stage. It is expected
that adsorption of phosphate and ammonium ions on ice crystals plays an important role for

the purity of water pollution in ponds, lakes, swamps, and so on.
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Solution : temperature : 0~0.5T
volume : 500 mé

Stirring rate : 250 rpm

Diameter of ice crystals: 1.6 cm

Ice crystals
|

1. Agitation vessel

2. Motor and paddle blade

3. Temperature control unit
with a circulating pump

4. Constant temperature bath

5. Cool-pipe

Methanol Solution
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Fig.1 Experimental apparatus for adsorption.
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Fig. 2 Change of adosorption amount of
phosphate and ammonium ions on
ice crystal.
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Table 1 Maximum and equilibrium

adsorption amounts of
phosphate and ammonium
1ons on rough ices.

Maximum Equilibrium
Solution adsorption adsorption
amount amount

mixed solution NH4+ 0.0387

3.
FO4 PO43" 0.1582  0.0607
solution
NH *
4 NHy,* 00900 00658
solution
PO43 00479 0.0284
PO 3 Nm,t

0.0339

unit= [mg / g - ice crystal)
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