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Production of Hydrocarbons from Natural Gas

Oxygen free process overcomes carbon loss and catalyst instability in current

Methyl Bromide conversion systems

Process

Increased demand for natural gas has spurred intensive research
activities focusing on methods to overcome existing technical hurdles
associated with methane conversion processes for natural gas.

High selectivity towards higher hydrocarbons, carbon loss during ca-
talyst regeneration and catalyst instability due to deactiviation are ma-
jor challenges blocking efficient conversion processes for natural
gas.

Researchers at ETH Zurich developed an alternative system over-
coming many of these problems using a high pressure, low tempera-
ture conversion of methyl bromide over a low-cost Lewis catalyst, alu-
minum bromide (Figure 1). A two step process control shifts be-
tween propane/butane production from methyl bromide to reactor re-
generation. The by-product, coke, can be fully integrated into the
product stream by hydrogenation in the same reactors, without
changes in the catalyst or temperature window. This integrated ap-
proach provides a valuable medium-scale alternative to existing oxy-
gen-based activation processes.
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Figure 1: Comparison of this process to two similar processes ( [1]: Patent
WO2005104689, 2005 [2]: |. M. Lorkovic et al.,A novel integrated process for the func-
tionalization of methane and ethane: bromine as mediator, Catalysis Today, 2004,
98, 317.)
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Competitive Advantages

« Less Corrosion

« No carbon loss by oxidation—carbon de-
posits are reused and converted into
methane and higher hydrocarbons

« Long-term catalyst stability:not prone to
deactivation or sintering

« Continuous process—no intermediary
cleaning required

« Feasibility demonstrated on a 1 mol scale
in a large laboratory setup

« Low Temperature (< 190°C)

Applications:
« Production of C,-Cs Alkanes:

Ethane, Butane, Propane, Pentane

Additional Information:
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Further Development:

Industrial partner to advance process to
pilot scale.
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