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= Ethylene is a very important product for the petrochemical industry
— high impact process and large market share

= The primary raw material for the C,H, production are Naphtha and Ethane
(especially in Middle East and US)
— interest in feedstock cost reduction and diversification

* From an environmentally point of view, naphtha steam cracking results in 2-3
oo/t e — reduce the environmental impact

DEVELOPMENT OF GLOBAL ETHYLENE CAPACITY BY REGION Fig. 2a
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NAPHTHA STEAM CRACKING
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2CH,+0, > C,H, +2H,0
Main reactions

2CH, + 0, » C,H,+2H,0
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CO + H,0 & CO,+H,
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CH, conversion

= The CH,/O, ratio strongly influences the selectivity towards C,H,/C,H,

= Very exothermic reactions
* Low pressure and low temperature favor the C, yield
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SELECTIVE SEPARATION OF OCM PRODUCTS & Corciwio

Objective: separate a gas mixture containing H,,CH,,CH,and CH,
Strategy: Combination of different mechanisms to separate this mixture
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Influence of carbonization temperature
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CH, has the lowest kinetic diameter, and thus shows the highest permeations among the three
The double bond of C,H, leads to higher surface diffusions compared to C,H,

C,H,/C,H, separation is a real possibility by increasing the functional groups in the membrane
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 The bottleneck of many industrial processes comes from the separation of
the products, where membranes can play an important role.

« CMSC membranes show a combined gas separation mechanism based on
selective adsorption diffusion and molecular sieving: Membrane tailoring.

« C,H;and H, can be separated, however CH, and C,H, is a real challenge that
membrane technology has to solve.

Future work

* Investigate the effect of gas mixtures in the selectivity towards the
separation of C,H, over CH,

e Addition of metals to increase the adsorption of olefins over CH,

« Design an innovative separation train system based on a combination of
membranes and distillation columns
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