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Abstract:
High Level Nuclear Waste is an acidic liquid formed from the reprocessing of nuclear fuels. The metals
dissolved in the liquid waste consist of approximately 99 wt% stable metals. Cesium-137 and
strontium-90 make up the majority of radioactive isotopes in the waste. Thus, it would greatly reduce
the cost of permanent storage of the waste if the cesium-137 and strontium-90 could be selectively
removed from the mixture.

Separation of metal salts by passive transport through alcohol-supported liquid membranes was
investigated. A batch membrane test cell was constructed by placing a liquid membrane between two
glass elbows held together with an aluminum flange. On one side, the feed side, the liquid consisted of
several dissolved metals in distilled deionized water; on the other side, the strip side, was pure distilled
deionized water. Samples were taken from the strip and feed solutions at recorded times and analyzed
for metal ion concentrations by ion chromatography. The concentration versus time data provided for
the determination of ion permeabilities. Varied experimental parameters include alcohol type, soak
time of membrane in liquid, stirring speed, anion type, and run times.

Metal nitrates permeated through octanol membranes in the same order as experimentally determined
diffusion coefficients in dilute aqueous solution: Cesium nitrate > sodium nitrate > (calcium nitrate ≈
strontium nitrate) > aluminum nitrate. Cesium nitrate permeability is 1.8 times greater than sodium
nitrate, 2.6 times greater than calcium nitrate, and 3.9 times greater than aluminum nitrate. Similar
results are observed when 2,3 -dimethyl-4-heptanol and 1-heptanol are used as the membrane liquid.

Metal sulfates also permeated through octanol membranes in the same order as their diffusion
coefficients in dilute aqueous solution. Cesium permeability is 1.3 times greater than sodium, and 2.4
times greater than calcium for the metal sulfates.

Experimental passive transport permeabilities of strontium were determined to be more than seven
times greater than that reported for facilitated transport of strontium under similar conditions.
Facilitated transport, however, exhibits more selectivity than passive transport.

A program written in QBASIC is presented in an attempt to extend permeabilities determined in a
batch test cell to user-defined continuous separation processes. 
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