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Abstract

Investigations on trihexyl(tetradecyl)phosphoniurhlodde as selective
carrier to remove zinc(ll) from HCI solution in Buliquid membrane system were
carried out. The use of trihexyl(tetradecyl)phosphin chloride as a selective
carrier of zinc(ll) in the membrane process is digantageous. Zinc(ll) and the
carrier form strong bounded ionic pair that makésczstripping very difficult. And
the obtained zinc(Il) concentration in the strippinphase is small, what
disqualifies the use of the system on a largerescal

1. INTRODUCTION

The undertaken investigation of ionic liquids aestve zinc ion
carriers in the extraction process proved to bg yeomising and even a
small addition of these compounds causes very tefeececovery of that
metal [1].

The extraction process in liquid-liquid system isneected with
necessity of in- between operations, e.g: scrubbinthe organic phase
before the stripping. It causes energetic outlgaagion and the possibility
of environment pollution.

The use of systems with liquid membranes (LMs) mrameffective
method than the classic extraction. LMs offer asjinkity of applying new
and more effective extractants. Moreover, usingpetied or emulsion
membranes the ratio between active substance eddSeery low.

The process course investigation at a supportedSir emulsion
(ELM) membrane is difficult, e.g: problem with apsik of stripping phase
in case of ELM [2]. It is the aim of the work toviestigate the application
of trihexyl(tetradecyl)phosphonium chloride (cldigsl as ionic liquid) for
removal of zinc(ll) from HCI solution in bulk ligdimembrane system.
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2. EXPERIMENTAL

An initial zinc(ll) solution with the following comosition: 5 g/dm
(0.077 M) Zn(ll), 1.8% (0.58 M) HCI, 5 M Cladjusted with NaCl), was
submitted to a membrane process. 0.2 M trihexydtieicyl)phosphonium
chloride solution in toluene was used as a membsahgion [3]. Fig.1
represents the structure of this compound. Solsitiminl M NaSQ, and
H,SO, were used as a stripping solution.
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Fig. 1. The structure of trihexyl(tetradecyl)phospium chloride.

Investigations were made in double Lewis cell pné=e:in Fig. 2. The
device is built of two cylinders connected withdg#. All three phases of
the system were stirred with minimal speed to adsturbances.
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Fig. 2. The scheme of double Lewis cell.

The process was carried out for 24 hours. Durirgpitocess samples
of feed and stripping phase (2 Ymvere collected every 30 minutes and
after that both phases were replenished with etgnvamount of initial
solutions. Zinc ions were indicated complexometiycaith EDTA in the
presence of eriochrom black T as an indicator.
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3.RESULTS

The achieved results are used to create a profighgof the change of
zinc(ll) concentration in individual phases of tlsgstem during the
membrane process (Figs. 3 and 4).
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Fig. 1. Concentration of zinc(Il) in bulk liquid nmbrane process when 1 M$0,
was used as a strip phase-(feed, A — membranes — strip).

concentration Zn(ll) [M]

0.09 -

0.08 +
2 007 \-\.
E 0.06
S Yo,
=~ 0.05
i) ‘N\“
g 0.04 -
£ 0.03
2 0.02
o /ll
° 001 -

Olw \ \

0 5 10 15 20 25
time [h]

Fig. 2. Concentration of zinc(ll) in bulk liquid nmdrane process when 1M
Na,SO, was used as a strip phase-feed, A — membranes — strip).

During first hours of the process there is a shibrgrease in zinc(ll)
ion concentration in the feed due to fast loadihthe organic phase. The
transport of zinc(ll) ions to the stripping solutidakes place after the
loading of the organic phase. After 10 hours nmificant change in zinc
concentration is observed. The most visitihanges take place during first
5-7 hours, when the biggest decrease in zinc(f)aoncentration in feed
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and the highest increase in the stripping phaseapuring the next 24
hours the system is slowly approaching to equilioristate. The stripping
does not depend on the stripping solution used,$8gor H,SQy).

The extraction process in bulk liquid membrane eystwith
trihexyl(tetradecyl)phosphonium chloride as a eartakes place quickly
and soon after a few hours equilibrium state iseaed. The mechanism of
zinc ion transport with the studied carrier is m@bly similar to base
extractants and can be descrimeth ion-exchange equation as fallows:

ZnCI42'(W) +2H' ) + 2[RRP[CI] () <
[(RsR'P"),][ZNCl# (o) + 2H () + 2Cl )

The stripping from the membrane to the strippinggghis slow and
limits the rate of the whole process. The concéiotmeof the zinc(ll) ions
in the stripping phase is constant and it does depend on the
concentration in the feed.

4. CONCLUSIONS

Resuming all achieved results we can state that ube of
trihexyl(tetradecyl)phosphonium chloride as a daleccarrier of zinc(ll)
in membrane process is disadvantageous. Zinc(ld) twe carrier form
strong bounded ionic pair that makes zinc strippiagy difficult. And the
obtained zinc(ll) concentration in the strippingaph is small, what
disqualifies the use of the system on a largeescal
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