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ABSTRACT: Treatment of waste water and waste gases is very important in the modern industrialization. Various
methods (biological, chemical and physical) are available for removal of solute gases from waste gas streams.
Hydrogen sulphide is one of the major pollutants in the off gases from many industries. It has very irritating odour,
corrosive nature and is hazardous to human health. The present review aims at summarizing various methods for
hydrogen sulphide removal. It was observed that the method for removal depends on the source of the pollutant, its
concentration and economical aspects.
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I. INTRODUCTION

Treatment of waste streams from the chemical plants is major challenge to the technological advancements. While it is
necessary to increase the yield of the product, the treatment of the waste streams in efficient way has also become very
crucial problem. The organic matter and inorganic pollutants in the liquid streams can be treated by techniques like
membrane separation, activated sludge processes and adsorption (1, 2, 3, 4). In case of gaseous pollutants, adsorption,
oxidation, chemical treatments, biofiltration, membrane technology etc. can be used for treatment. The pollutants in the
waste gas stream includes hydrogen sulphide, carbon dioxide, carbon monoxide, sulphur dioxide, other hydrocarbon
gases etc. The present review aim at summarizing the research on these methods for removal of hydrogen sulphide and
discussion on factors affecting the removal efficiency.

Il. RESEARCH ON HYDROGEN SULPHIDE REMOVAL

An aqueous metal sulphate absorbent was used for hydrogen sulphide (H,S) removal by Maat et.al [5]. They also
carried out experimental study on regeneration of copper sulphide to copper oxide. Premkumar and Krishnamohan used
biofilters for removal of H,S from the waste gas stream [6]. They used compost and wood chips as filter bed material.
They studied the effect of inlet air- H,S vapour flow rate, inlet concentration, empty bed residence time, bed height and
ratio of compost to wood chips on removal efficiency .The maximum removal efficiency was observed to be 99
percent.Wu et.al used selective catalytic oxidation for removal of H,S[7]..They used laboratory-made activated carbon
(ORNLB) along with commercial carbons. This carbon showed 100 percent selectivity during the test. Duranceau et.al.
proposed new techniques for removal of H,S [8]. They evaluated several alternative technologies at the desktop, bench,
and pilot scales. They discussed techniques such as chlorination, aeration, packed tower aeration for H,S removal. If
chlorination alone is used, high iron content is a concern. In case of aeration excessive dissolved oxygen can cause
corrosion. Moreover aeration has disadvantages like insufficient removal and turbidity formation. Low cost of the
operation is the advantage. Oxidation by low cost oxidants like ozone, chlorine, hydrogen peroxide, potassium
permanganate etc is also used. The processes by using this method are controllable and easy. Turbidity formation,
safety in case of high dosage requirement, cost ineffectiveness for small amount of sulphide removal are few drawback
of this method. Membrane filtration, biofiltration and ion exchange are effective bust costlier alternatives.
Electrochemical membrane separation method was used for the removal of Hydrogen Sulphide from a fuel gas stream
by Burke et.al [9]. According to them at higher H2S inlet concentrations or at higher operating temperatures, gaseous
diffusion may become the limiting process. The diffusion rate can be increased by reducing membrane thickness or
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increasing its porosity, according to these investigations.. Effect of pore structure and surface chemistry on H,S
adsorption was studied by Feng et.al.[10].It was observed that the adsorbed and retained amount of H,S increased with
the factors such as surface area, pore volume, average pore size. Also desorbed amount decreased with the increase in
serial number. Chenar et. al. carried out investigation on removal of hydrogen sulphide from methane by using
commercial polyphenylene oxide and Cardo-type polyimide hollow fibre membranes [11]. They observed that the
permeability of both components of the mixture increased with increasing temperature whereas the selectivity’s
remained constant. Clinoptilolite was used in a fixed bed adsorber by Yasyerli et.al. for removal of hydrogen sulphide
[12]. Fixed-bed system at different temperatures between 100 and 600°C at atmospheric pressure was used in the
investigation. About 0.03 g S/g clinoptilolite was removed at 600° C. They also observed that the breakthrough curves
from model prediction and experimental results were in agreement. A review was done on used of biological methods
for H,S removal by Syed et.al. [13]. According to them the preferred treatment method for removal depends on the
source of the gas. For H,S in biogas the anaerobic methods are suitable. Removal of H,S from wastewater treatment
plant off-gases can be done by biofiltration. Packed high specific surface area bed scrubber was used by Mousse et.al.
[14]. They obtained removal efficiency of 97.5 percent during their investigation. They observed that the pH of the
scrubbing liquid plays a vital role in H,S removal by scrubbers .It was found that the removal efficiency of more than
99 % can be reached at high pH of at least 10. The results indicated that the change in the liquid flow rate had direct
effect on the scrubber performance. With increase in the recycle liquid flow rate up to 4-5 I/min, the efficiency
increased from 55 to 99 percent. Further increase in the flow rate doesn’t have any effect on the removal efficiency.
They concluded that, to achieve this high performance in the scrubber it is necessary to maintain minimum liquid flow
rate and pH 5 L /min and 10, respectively.

Roshani et. al. carried out studies on performance evaluation of biofiltration in the removal of hydrogen sulphide from
flue gas [15].According to them, biofiltration is a low-cost and highly effective air pollution control technology and an
environmentally amicable method. They evaluated the parameters like elimination capacity, removal efficiency; effects
of sulphate accumulation, gas retention time, pressure drop, bed water content and pH. They obtained the removal
efficiency of 98 percent. Vago et.al. studied removal of hydrogen sulphide from natural gas, a motor vehicle fuel [16].
Elkanzi carried out simulation of the process of biological removal of hydrogen sulphide from gas[17].1t was observed
that the biological process is safe, simple, and is cost competitive with respect to the Shell Claus Off-gas Treating
(SCOT) process. Iron-chelate based process was used for oxidative absorption of hydrogen sulphide by Deshmukh
et.al.[18]. The reaction appeared first order in Ferric chelate. They also studied effect of antioxidant using sodium
thiosulphate. Gholami et.al investigated reactive absorption of hydrogen sulphide in aqueous ferric sulphate
solution[19].According to them, A distinct advantage of the process is that the reaction of H,S is so rapid and complete
that there remains no danger of discharging toxic waste gas. Results showed that high temperature and low pressure
were suitable for the process. At higher of Fe,(SQ,)s, the adsorption rate decreased. They also observed that at low
Fe,(SO,); concentration the absorption rate of H,S increased with increasing the Fe,(SO,); concentration. Mahdavian
carried out simulation of CO, and H,S removal process[20]. They used methanol in hollow fibres membrane gas
absorber (HFMGA) for the purpose. They used a computational mass transfer (CMT) model for simulation. They
observed that , even at low absorbent rate, the adsorption was complete at pressures above 10 atm. While at pressures
at 1 atm, this value is about 30%.Abdehagh used a biotrickling filter(BTF)employing thiobacillus thioparus
immobilized on polyurethane foam for hydrogen sulphide removal[21].They studied the effect of the parameters like
Empty Bed Residence Times (EBRT) and initial H,S concentration on the removal. They observed that with liquid
recirculation rate (LRR), the H,S removal increased up to certain value and then remained constant. Also decrease in
EBRT results in more homogeneous removal of the pollutant in BTF. Amine absorption was used for removal of H,S
by Huertas et.al.[22].The removal efficiency of 98 percent was obtained by them. When amine was regenerated the
removal efficiency reduced to 95 percent.

I11. CONCLUSION

Hydrogen sulphide removal was reported by various researchers by methods like adsorption, biofiltration, membrane
separation, chemical oxidation etc. The selection of the method depends on the source of pollutant and the
concentration. It was important to maintain the operating parameters at optimum level for effective removal of
hydrogen sulphide. By using adsorption, 99 percent removal was obtained. Amine absorption removed 98 percent of
the hydrogen sulphide. Removal efficiency of 97.5 was obtained by packed high specific surface area bed scrubber
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