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The Removal Characteristics of Caesium Ion by
Chemical/Ultrafiltration Combination Process
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Abstract— The objective of this investigation is to establish the rejection characteristics of caesium
from radioactive liquid waste by chemical/ultrafiltration process. An extensive experimental investigation
was conducted with inactive caesium ions, utilizing ultrafiltration stirred cell and potassium copper ferroc-
yanide as a adsorbent. The effects of experimental parameters such as solution pH, the concentration
of caesium and Cs/K,Cus(Fe(CN)g), molar ratio on rejections were examined. The rejection dependence
of caesium was found to be a function of pH and the feed molar ratio of caesium to potassium copper
ferrocyanide. The dependence of binding behavior of caesium on KyCuy(Fe(CN)y). particles was explained
in terms of a Langmuir adsorption isotherm. The maximun adsorption capacity was 1.72 mM/mM K.,Cuy(Fe

(CN)g)2.
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Fig. 1. Schematic of chemical/UF process.
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Fig. 2. Ultrafiltration experimental apparatus.
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Table 1. Analysis of K* and Cu** concentration varia-
tion in solution on volume ratio of potassium ferrocya-
nide and cupric chloride.

Solution: 0.01 M KiFe(CN),,

0.01M CuCl,
volume ratio solution concentration (mM)
KiFe(CN)s  CuCl, K* Cu™™
1 3 751 3.76
1 2 9.95 1.77
1 15 12.21 0.01
1 1 16.83 0.01
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e permeation results.

Initial Feed Conc. (mM) Permeate Conc. (mM) Rejection
KCuFC Cs* Cs” K~ Cu™ " retease % of Cs*
10 1.01 0.01 1.03 0.01 99.0
10 2.00 0.02 2.01 0.01 99.0
5 0.50 ! 0.005 1.02 - 99.0
5 1.50 | 0.02 151 98.7
2 4.00 0.72 3.30 0.02 82.0
2 3.04 0.278 2.79 0.02 90.9
2 2.02 0.120 1.94 0.01 94.1
1 2.00 0.35 1.66 0.01 82.5
1 1.52 0.138 1.38 - 90.8
1 1.01 0.05 0.96 - 95.0
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