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Process design of removing hydrogen

sulfide from coke oven gas by MDEA
Abstract

With the development of coking industry, coke oven gas, a by-product of coking
industry, has become a large tonnage of energy and an important chemical resource in
China. Hydrogen sulfide (H,S) in undesulfurized coke oven gas will not only cause
serious environmental pollution, but also lead to deactivation of catalysts, corrosion of
equipment and deterioration of process conditions, which greatly reducing the quality
and stability of products, and increasing the economic cost of maintenance and
replacement of equipment. Therefore, removing H,S from coke oven gas is of great
significance for improving the quality of coke oven gas, reducing equipment
corrosion, reducing environmental pollution and improving the quality of recycled
products.Aiming at this problem, this paper used Aspen Hysys process simulation
software to simulate and optimize the process of removing H,S from coke oven gas in
a compound alkanolamine absorption process with methyldiethanolamine (MDEA) as
the main component of the absorbent.

Firstly, the desulfurization process system was built, which was on the Aspen
Hysys software according to the existing desulfurization process flow chart. Then, the
factors affecting the removal rate of H,S in the process were discussed. The influence
rules of the temperature of the raw material, operating pressure of the absorption
tower and the number of absorption tower plates on H,S removal were summarized,
and the optimal parameters were obtained to optimize the process.

After the optimization, amine blends with different combinations and ratios were
listed as the experimental schemes. The H,S removal rate, economic benefit and
energy consumption of these schemes were analyzed and evaluated, and the
advantages and disadvantages of different plans were compared.

The simulation results showed that when the MDEA aqueous solutions was used
as the absorbent, the economic cost was the lowest, but the removal efficiency was
low, and it was not recommended. The H,S removal efficiency of MDEA +
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piperazine (PZ) aqueous solutions was the highest and the energy consumption
of that was low .However, due to the high unit price of PZ, the cost of this scheme is
also high. MDEA+ sulfolane aqueous solution with great removal efficiency could
meet the requirements. Besides, the unit price of sulfolane is lower than that of PZ, so

the economic cost of this scheme is lower.
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