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Abstract: To address the spatial limitation issue for natural gas decarbonization on offshore platforms, the
“membrane separation+cryogenic distillation” coupling process is proposed based on the actual production of a certain
Dongfang gas field.Physical simulation experiments are conducted to systematically explore the impacts of various factors
on decarbonization performance.Results indicate that under identical feed gas concentration and pressure conditions , both
“Coupled Process 17 and “Coupled Process Il ” need to operate at low temperature to achieve high-purity product gas
with a CO, volume fraction exceeding 95% , along with high recovery rate. An increase in liquefaction temperature can
enhance the volume fraction and flow rate of CO, in the overhead gas but decreases the recovery rate of CO, in the bottom
product when pressure ,feed gas flow rate,and CO, volume fraction in feed gas remain constant.The overhead temperature
affects significantly the volume fraction of CO, in the overhead gas but has small impact on the bottom gas when
liquefaction pressure, liquefaction temperature, feed gas flow rate, and CO, volume fraction in feed gas remain fixed.
Conversely , the bottom temperature affects substantially CO, volume fractions in both the overhead and bottom gases.It is
found through energy consumption analysis that lowering the liquefaction temperature will lead to an increase of

liquefaction energy consumption.Increasing liquefaction pressure causes energy consumption to decrease initially and rise
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then.Changes in overhead temperature have small impact on liquefaction energy consumption.Enhancing the CO, content

in the permeate gas via membrane separation allows for more efficient production of high-purity product gas in the

cryogenic distillation stage while reducing energy consumption, demonstrating significant application potential.

Key words: offshore platform; natural gas decarbonization; membrane separation; low temperature fractionation
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