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Research and energy saving optimization of decarbonization for exhaust

gas from hydrogen production by twin towers renewable model
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Abstract: In order to reduce the energy consumption in the regeneration of solution for the exhaust gas
decarbonization unit in a 7 000 kmol + h™" hydrogen production facility of Sinopec Corp., the Ratebased method, a
distillation simulation technology based on transfer phenomenon rate, is used to simulate the absorption tower and
desorption tower.On this foundation, the twin towers regeneration Benfield decarburization process is put forward. Research
shows that as for the tower unit in Benfield decarbonization process,in the premise of ensuring the effects of absorption
and regeneration as well as no tower flooding,the efficiency of tower operation can be improved by selecting appropriate
number of theoretical plates, packing height and tower diameter; the energy consumption of decarburization can be
reduced through choosing suitable process operating parameters.On the basis of the process simulation, the energy saving
optimization scheme is developed. The energy consumption of the whole decarburization process can be cut down by
adding both condensed backwater and supplement water into the cold lean solution as the cooling medium for high
temperature lean solution. After the optimization of energy saving technology, the purification degree of gas is increased,
and both the energy consumption of regeneration and the total condensation capacity of the whole process are reduced.
Among them,the amount of carbon dioxide regenerated increases by 2. 48% , translating into that the content of carbon
dioxide in purified gas is equivalent to 56. 96% of that in the purified gas by the process without optimization of energy
saving.The heat needed by regeneration drops 2. 63% , and condensation capacity for removal of carbon dioxide in the
whole decarburization process decreases by 2. 20%.
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