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‘The removal of H,S from biogas or industrial gases is a great concern in
environmental téchnology because H,S is extremely hazardous to human health and corrosion
besides its strong unpleasant smell. H,S is produced during the anaerobic treatment of wastewater
and during effluent in some industries such as petrochemical and natural gas refineries. Chemical
oxidation process is an alternative method that can be easily operated and considered as a cheap
process. Potassium permanganate (KMnO,) is considered as a cheap oxidant and has been applied
for H,S removal. Unfortunately, the kinetics data of H,S oxidation by KMnO, are not available in
the literature. This research focused on H,S removal by chemical oxidation which can be divided
into three parts. The first part deals with the reaction kinetics for the oxidation of H,S by KMnO,
in batch experiments. The direct permanganate oxidation of H,S solution was investigated at
various initial H,S and KMnO, concentration, pH and temperature. The H,S concentration time
profile was measured for each run. Analysis of the kinetics data was performed by using an initial
rate method. The results showed that the oxidation of H,S by permanganate was of 2.02 order
overall breaking down to 1.1 and 0.92 with respect H,S and KMnO,, respectively. Additionally,
the reaction rate including the influence of reactant concentratiori, temperature and pH on reaction
is proposed as given below.
= Fu.s0 =(3.68 x 10 ® exp {——” 4;?’"237 D * (]-6.40 x 10 4% ((cxp (pt Y™ ))_|+ 0.62 )C,',’is (o) %

Kinetics information on the oxidative reaction of permanganate with H,S is warranted for
the optimization of H,S removal system design and the modeling of HZS treatment process.

The second part of this research focused on H,S removal from gas stream by an
absorption and an oxidation reaction with potassium permanganate (KMnO,) in packed column.
The effects of the concentration H,S (x,) the concentration of KMnO, (x,) and the liquid to gas
ratio (L/G ratio) (x,) on the H,S removal efficiency have been investigated. The technique of
RSM was applied to design the experimental condition. The results indicate that the effects of
these parameters on H,S removal efficiency ranking in decreasing priorities are H,S

concentration, KMnO, concentration, and the L/G ratio, respectively.
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The empirical equation model that related the H,S removal efﬁéiency to the operating
parameters was proposed as shown below.

Y =73.36-0.013x, +0.019x, +1.858x; +4.426x 10’6x,x2 +0.00091x,x; —0.0016x,x;,

This model can be used to predict the H,S removal efficiency at any interest L/G ratio
and H,S and KMnO, concentration. The ranges of the optimum conditions for H,S removal were
determined from the model using RSM technique. The application of the optimum condition for
H,S removal from an actual biogas confirms the potential of H,S removal by using KMnO, and
packed column.

The third part of this research investigated the actual application of KMnO, solution for
biogas cleaning at pig farm. The study indicated that the suitable mean for H,S removal from
biogas by KMnO, solution is to impregnate 7% KMnO, solution into activated carbon made from
coconut shell. The results showed that 1 m bed of activated carbon impregnated with 7% KMnO,
solution can used to clean biogas that utilize for cooking purpose up to 1 month and can apply as
heating source to warm the pig baby in the farm up to 8 month. Moreover, the spent activated
carbon can be re-impregnate and used for more than 5 times. This makes the process
economically possible. The operation costs of biogas cleaning using 1 m. packed column were
350-500 and 35-40 B/year/treating unit for cooking purpose and for warming the pig baby in the

farm, respectively.





