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ABSTRACT

The paper discusses the adsorption ability of precipitated barium sulphate and dolomite for the ferri/ferrous impurities found in
commercial grade sodium sulphide. Due to the presence of iron impurities, later chemical is not suitable for the manufacture of
pharmaceutical grade chemicals and dyes chemicals. Author had carried out experiments for the usage of both the adsorbents
(separately) in different proportions in aqueous solution of crude sodium sulphide. Results are quite promising and can be
reasonably valuable for barium industries.
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INTRODUCTION

Sodium sulphide, a commercially important compound is a major by-product of barium industries. It is broadly used in tanneries,
dyestuff, textile industries, pharmaceutical grade chemicals etc. The is most extensive use is in the deplilation of hides for leather
before tanning, wood pulp processing, desulfuration of rayon and cellophane, elastomers, lubrication, and organic compounds [1-7].
Presence of iron impurities even in traces adversely affects its cost and applications especially in manufacture of pharmaceutical
grade chemicals and dyes. Thus to improve the cost and quality of crude sodium sulphide by reducing the iron impurities, author
tried several adsorbents.

Present investigations are restricted to confer the adsorbability of precipitated barium sulphate and dolomite for the removal of iron
contents from crude sodium sulphide. Experimental work was carried out by using precipitated barium sulphate and dolomite as
adsorbents. It was found that they acted as fairly strong adsorbents.

Selection of adsorbents

Precipitated barium sulphate had been chosen purposefully since it is readily available as a by-product of barium ore processing. It
also possess large specific surface area which plays an important part in the adsorption process [1,2,5,8-9].

Literature seems to be silent about usage of dolomite as an adsorbent for the removal of iron contents from commercial sodium
sulphide. Author had selected it as a trial keeping in mind the tendency of phosphate materials to absorb iron contents on account of
formation of insoluble layers of iron phosphates over them through the residual valencies of crystal faces. Dolomite, a double
carbonate mineral of CaMg(CQ3), is a potential inexpensive and readily available adsorbent with a structure of alternative layers of
calcite and magnesite [10]. Many studies showed that dolomite have the potential to act as an adsorbent [11-16].

Results obtained from experimental investigations prove that precipitated barium sulphate and powdered dolomite both acted as
strong adsorbents. Both the adsorbents even in less quantity (as small as 1%) are sufficient to reduce iron contents from 1.50 mg to
0.10 mg which amounts to a very smooth and convenient removal of iron to the extent of 0.005% or even less from the iron
contaminated solution of sodium sulphide.

MATERIALS AND METHODS

Experiments were conducted to investigate the adsorbability of precipitated barium sulphate and dolomite for iron contents present in
commercial crude sodium sulphide and materials used for study were procured from the following sources.
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Sodium sulphide (crude commercial product)

The supernatant solution obtained after soda ash treatment of barium sulphide extract contained sodium sulphide as the main by-
product. This supernatant solution on evaporation gave flakes of crude sodium sulphide, which is usually contaminated with iron
contents. The crude sodium sulphide was prepared by the author in the lab by carbothermal reduction of barite.

Potassium thiocyanate solution
20 g of AR Potassium thiocyanate was dissolved in 100 ml of distilled water.

Potassium permanganate solution
2 g of Potassium permanganate AR was dissolved in 50 ml of distilled water and volume was made up to 1 L.

HCI (4N)
36 ml of pure conc. HCI was added into 50 ml of distilled water and volume was made up to 100 ml.

Preparation of sample solutions

5 g of sodium sulphide (iron contaminated) was dissolved in 100 ml of distilled water. In each solution different amounts of
precipitated barium sulphate and dolomite (1, 5, 10, 15 and 20% by weight of sodium sulphide) were added separately. The solutions
were warmed slightly (up to 30-40°C) on low heat with vigorous shaking for 15 min and filtered. In the filterers 25 ml of conc. AR
HCI was added. To expel the excess of acid, the solutions were evaporated nearly too dry state. The residues obtained were diluted
with water. To oxidise the iron to the ferric state, a dilute solution of potassium permanganate was added in the above solution till it
became slightly pink in appearance. The volume of the solutions was made up to 250 ml with double distilled water. From these
solutions, estimation of iron was done as per the standard procedures [17-21].

To find out the percentage of iron contents in treated sodium sulphide, known amount of 50 ml sample solution was placed in a
Nesseler cylinder. To the above solution 5 ml of potassium thiocyanate solution and 2-4 ml of 4 N-HCI were added. In another
Nesseler tube containing 50 ml of double distilled water, all the above reagents were added and the standard iron solution was run
from the burette till the colors matched. Calculations were made according to the available Indian Standards [17-21].

RESULTS AND DISCUSSION

Comparative adsorbability of iron contents by precipitated barium sulphate and dolomite as an adsorbent in varying amounts is
shown in Figure 1.

Effect of adsorbent dosage

The amount of precipitated barium sulphate and dolomite (separately) were varied from 0.0 g to 1.00 g in several samples of sodium
sulphide solution. Each solution contained 5 g of sodium sulphide.

= 100 93.4 90 93.4 92 93.493.493.493.4 93.493.4
)
(V-
© 80
(N
L o
4 g_ 60
—_—
Sg 4
£ 8 20
g . 00
=
1 2 3 4 5 6

m %removal of iron using precipitated BaSO4
m %removal of iron using powdered dolomite

Figure 1: Comparative percentage removal of lron by using precipitated barium sulphate and powdered dolomite as an adsorbent

Precipitated barium sulphate as an adsorbent

As expected, results with precipitated barium sulphate were quite favorable. This might be due to the formation of oppositely
charged colloidal systems by iron and precipitated barium sulphate in the solution. After stirring these solutions, a gelatinous co-
precipitate is coagulated which is easily filterable and therefore can be removed by filtration. It is important to note that according to
the above proposed mechanism, elimination of iron contents should be improved further by increasing the surface area of
precipitated barium sulphate and efficiency of filtration.
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Powdered dolomite as an adsorbent

Adsorption of iron contents from crude sodium sulphide using dolomite as an adsorbent can be explained on the basis that in finely
divided state dolomite provides a large surface area which leaves a large number of residual free valencies. Iron contents interact
with the surface through these residual valencies to form an almost insoluble layer of iron phosphates over dolomite [22-24]. Thus a
sort of chemisorption takes place and a remarkable decrease in the levels of iron is expected.

CONCLUSION

Precipitated barium sulphate and powdered dolomite are good adsorbents for removal of iron from crude sodium sulphide even in
very minute amounts. Main advantage is that dolomite is a low cost and readily available mineral whereas precipitated barium
sulphate is a major by-product of the barium industry itself. By using only 1% (by weight, of sodium sulphide) of both i.e.,
precipitated barium sulphate and powdered dolomite, the amount of iron reduces from 1.50 mg to 0.10 mg in crude sodium sulphide.
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