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ABSTRACT

A study is carried out on the extraction of Sb(V) chloride by the or-

ganic solvents benzene, toluene, xylene, nitrobenzene, cyclohexane, chloro-

form, and carbontetrachloride from H2SO4 solutions. Extraction with

aromatic hydrocarbons is much higher than with the aliphatic ones; the

first being II-acceptor (II-acid) ligands. The results of the distribution of

Sb(V) between these solvents and filter paper are also reported. Adsorption

on the filter from nitrobenzene is very low, perhaps due to additional

bonding with the nitro-group. The percent desorption of Sb(V) from the

filter paper by 1M HC1, 1M HNO3 and 0.5M H2SO4 is 94, 87 and 93 per-

cent, respectively.

INTRODUCTION

A procedure was described (*) for the separation of thorium-234

(UX1) from uranyl nitrate by dissolving the latter in diethylether and plac-

ing the solution in a beaker contanining a filter paper at its bottom; UX1

was almost completely adsorbed on the filter paper and could be eluted

therefrom by a dilute acid solution. This idea can be generalized to involve

other isotopes and solvents. In the present work, a study is conducted on

the distribution of the radioisotopes of antimony ( l ^ S b an(j 124$^ j n t n e

* To whom correspondance should be addressed



pentavalent state between the organic solvents (benzene, toluene, xylene,
nitrobenzene, cyclohexane, chloroform and carbon tetrachloride) and filter
papers.

EXPERIMENTAL

Reagents and Methods

Antimony solutions. A mixture of antimony-122 and antimony-124 was

obtained by irradiating metallic antimony of high purity in the Egyptian

Research Reactor I at Inshas for 48 hr. Approximately 50 mg of irradiated

antimony were dissolved by heating with a mixture of concentrated sulphur-

ic acid and nitric acid (1+1) till dissolution of antimony was complete. The

solution was then heated till fuming and then cooled and diluted with 6M

hydrochloric acid. All acids and reagents used were analytical grade rea-

gents. Whatmann 41 filter paper was used.

Extraction of Sb(V) by Various Solvents

The effect of sulphuric acid concentration on the extraction of Sb(V) by

the various solvents from 0.15M HCl was determined by carrying out a ser-

ies of experiments in stoppered glass tubes. Two ml of the aqueous phase to

which 50 JLII of the tracer solution has been added, were mixed at room

temperature with an equal volume of the given solvent for one hour. The

layers were then separated by centrifugation. The distribution ratio E was

evaluated as the ratio of the specific activity in the organic phase to that in

the aqueous phase. On the basis of the data obtained from the above ex-

periments (Fig.l), antimony(V) was extracted by 45 ml of each solvent

from an equal volume of its solution in 10.8M sulphuric acid in a 150 ml

pear-shaped separatory funnel.
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Fig.l. Variation of the distribution ratio of radioantimony(V) chloride

with sulphuric acid concentration for extraction with the solvents:

B=benzene, T=toluene, X=o-xylene, NB=nitrobenzene,

C=cyclohexane, CCl4=carbon tetrachloride and CHCI3 (chloroform).
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Adsorption on Filter Paper

Two equal portions (10-ml each) of the loaded solvent from the last

extraction were transfered to two similar 50-ml glass beakers, one of them

having at its bottom a filter paper with the same diameter of the beaker.

Each beaker was then covered with a watch glass and 1-ml portion was

taken by a pipette into a test tube at various periods of time, counted for its

radioactivity and returned back to the respective beaker. To study the

desorption of antimony from the filter paper, the organic solvent above the

paper was removed, 10 ml of 1M HCI, 1M HNO3 or 0.5M H2SO4 were

transfered to the beaker and 1 ml portion was taken at various periods of

time, counted and returned back to the beaker. Each adsorption or desorp-

tion experiment was performed in duplicate.

RESULTS AND DISCUSSION

In Fig.l are shown results on the effect of sulphuric acid concentration

on the extraction of Sb(V) by the various solvents at a constant initial

hydrochloric acid concentration of 0.15M. It is clear that extraction of

Sb(V) with aromatic hydrocarbons is much higher than with the aliphatic

ones. This cleary indicates that the mechanism of extraction'2' ) involves

coordination between the Sb(V) ion and the II-acceptor (II-acid) ligands to

form so called II complexes v ) . In such complexes both donation and back-

acceptance by the solvent are accomplished by use of solvent II orbitals. In

these complexes the antimony atom lies out of the molecular plane of the

solvent (ligand). Zeiss et alA^) have reported on the properties of similar

benzenoid-metal complexes and on the methods of their preparation. For

Sb(V), extraction, at strong sulphuric acid molarities, takes place in the

order nitrobenzene >xylene>toluene>benzene >CHCl3 -CC14 -cyclohexane.
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The extraction level here is somewhat higher than from its level previ-
ously found w), evidently due to the higher chloride concentration used
here (0.15M instead of 0.025M in the previous work).

Adsorption of Sb(V) on the Filter Paper from Various Solvents

The adsorption of Sb(V) on the filter paper was investigated under the
same conditions. The results for the 3 aromatic hydrocarbons are shown
in Fig. 2. In all cases the adsorption of Sb(V) on the filter paper is high.
The overall rate of adsorption is highest from benzene and lowest from
xylene; toluene occupies an intermediate position between benzene and
xylene. This implies that the level of holding Sb(V) by the aromatic
hydrocarbons increases in the order benzene < toluene <xylene. The
results on the adsorption of Sb(V) on the filter paper from nitrobenzene
and cyclohexane are presented in Fig.3 and Fig.4, respectively. These re-
sults show that the adsorption of Sb(V) on the filter paper from the satu-
rated hydrocarbon is similar in trend to that from the three aromatic
hydrocarbons. The difference between the aromatic and saturated hydro-
carbons is large only for the adsorption of Sb(V) on the walls of the glass
of the beaker; while adsorption on these walls is negligible for the aromat-
ic hydrocarbons, it is appreciable for cyclohexane. In the latter case the
contribution of adsorption on the filter paper is only little. On the other
hand, adsorption on the filter paper from nitrobenzene is very low except
after the elapse* of one day (Fig.3). This might imply additional bonding
between Sb(V) and the nitro-group of nitrobenzene.

The results on the adsorption of Sb(V) by the filter paper from
chloroform and carbon tetrachloride are shown in Fig.5. From these re-
sults one can notice high adsorption on the filter paper compared to a ad-
sorption on the glass. In case of carbon tetrachloride the experiment was
not continued beyond 90 minutes due to the dissolution of the filter paper
itself in the solvent after this time.
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Fig.2. Effect of contact time on the depletion of radioantimony(V) activity

in aromatic hydrocarbons in absence(o) and presence (®) of filter

paper.
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Fig.3. Effect of contact time on the depletion of radioantimony(V) activity

in nitrobenzene in absence and presence of filter paper.
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Fig.4. Effect of contact time on the depletion of radioantimony(V) activity

in cyclohexane in absence and presence of filter j5aper.
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Fig.5. Effect of contact time on the depletion of radioantimony(V) activity

in CHCI3 and CCI4 in absence(o) and presence (®) of filter paper.
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Fig.6. Effect of contact time on the desorption of radioantimony(V) from

filter papers in 1M HNO3, 0.5M H2SO4 and 1M HCl.

107



In general adsorption on the filter paper material (cellulose) can be

explained as bonding to the oxygen of cellulose.

Desorption of Sb(V) from the filter paper.

The results for desorption of Sb(V) from the filter paper by 1M HC1,

1M HNO3 and 0.5M H2SO4 are shown in Fig. 6. The counting rate of the

filter papers before immersion in the three acid solutions were 84841,

116283 and 129437 counts/100 sec, respectively. After 27 hours immer-

sion, the activity of the three filter papers, removed from the respective

beakers was 5506, 14608 and 9522 counts/100 sec, respectively. The per-

cent removal of Sb(V) is thus about 94, 87 and 93 for the three acid

solutions, respectively.
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