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Insoluble ferrocyanides of Cu, Co, Ni, Zn are highly selective sorbents for heavy alkali metal
ions, and therefore can be used to separate l37Cs from liquid radioactive wastes.1>2 The potassium-
nickel ferrocyanides with different compositions from K4Fe(CN)6 or Na4Fe(CN)6 and
Ni(N03)2.6 H20 were prepared: Sl-K2NiFe(CN)6, S2 - KNii,5Fe(CN)6 and S3 - Ni2Fe(CN)6. The
sol-gel method was used for the preparation of ferrocyanides embedded in silica-gel matrix and
spherical shape sorbents have been obtained with particles (diameter 0.2 -1 mm) suitable for
column operations.

The compositions of composite sorbent were determined by ICP-AAS (Kontron) from
samples dissolved in boiling concentrated sulphuric acid. The ratio ofFe : Ni for Si was 1:1.1, for
S2 1:1.46 and for S3 1:1.84. In the case of ferrocyanides in silica-gel Fe.Ni ratios were between
1:1.19 and 1:1.3 except the sample IX, the samples with a spherical shape of granules was the
ratio Fe:Ni 2.0:1 for SF1, 1.8:1 for SF2 and 1.5:1 for 5F3. The sorbents were analysed by
Mossbauer spectroscopy for the determination of the oxidation state of iron in ferrocyanides. Only
in the sample IX the presence of Fe III was found to have been caused by oxidation of Fe II
during the preparation of the sample.

The exchanger contains various active components for SF1- SF3 9.1- 27 %. The specific
surface area was 299 - 244 m2/g in case of prepared composite sorbent with 60% of active
component. Ion exchange properties were studied at room temperature by both batch and
dynamic methods. Capacity of the sorbents were calculated from sorption isotherms (VIIIA -
0.11 mmol/g, XI - 0.57 mmol/g, SF1-4 0.2-0.4 mmol/g). Caesium is fixed on mixed alkaline-
nickel ferrocyanide without structural change. The capacity of Cs retention never reached the
theoretic value corresponding to a total release of the monovalent ions of the solid.3

High distribution coefficients (KD~ 10* cm3/g) determined in batch experiments show that
these sorbents have a very high affinity for caesium ions, even in the presence of competing K*,
Na* and Ca2* ions. The sorbents have a good chemical stability in a wide pH-range (2-12). The
irradiation of sorbents VI and VII with high energy gamma-rays (60Co) of a total dose of 1.105Gy
causes no remarkable changes in the sorbent properties (KD, sorption capacity and kinetics,
mechanical stability).

Sorbents were also tested for 85Sr and 239Pu and the results earned out under dynamic and
batch experiments have shown that sorbents are not suitable for removal of these radionuclides.

Potassium nickel hexacyanoferrate incorporated in silica-gel matrix could compete with others
sorbents based on insoluble hexacyanoferrates, has the advantage of good radiation stability and
suitable granulometry. The sorbent was prepared on a pilot scale with a capacity about 1000 kg
per year with the prospect that it could be easily upgraded to an industrial scale.
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