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alcohols are favorable due to their higher energy density and design is obtainedg gy y
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design is obtained.
ease of use in today's internal combustion engines. However, 
the poor yield of higher alcohols in chemical reactions requiresthe poor yield of higher alcohols in chemical reactions requires 
efficient catalysts for these applications [1]efficient catalysts for these applications [1]. Experimental detailsExperimental details

Requirements for catalysts FEI Titan environmental transmissionRequirements for catalysts FEI Titan environmental transmission 
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In this way catalysts can be studied in
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the TEM in an environment thatthe TEM in an environment that 
approaches realistic conditions [2 3]approaches realistic conditions [2, 3].
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After catalytic testing, K promoted Co MoS2 was investigated to 
id tif t t l h EXAFS t ( t h )2 hours identify structural changes. EXAFS measurements (not shown) y g ( )
indicated increased Co-Co coordination TEM images confirmedindicated increased Co-Co coordination. TEM images confirmed 
Co crystal formation.
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Co crystal formation.

600K

High vacuum, RT H2 (1.2 mbar), 600KHigh vacuum, RT H2 (1.2 mbar), 600K

EDX measurement
 The sample initially comprised 200 nm to 2 µm agglomerates

EDX measurement
 The sample initially comprised 200 nm to 2 µm agglomerates.

30 300 nm crystals formed during in situ reduction 30–300 nm crystals formed during in situ reduction.y g

 EELS investigation of these crystals shows both Cu and Sn.EELS investigation of these crystals shows both Cu and Sn.

 A catalyst examined after ex situ An ETEM reduction experiment on an as-cast catalyst of the same A catalyst examined after ex situ An ETEM reduction experiment on an as cast catalyst of the same 
material also suggests the formation of Co crystalstesting in a chemical reactor material also suggests the formation of Co crystals.testing in a chemical reactor
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 Sintering is proposed as the primary Sintering is proposed as the primary
600Kreason for catalytic deactivation. 600Kreason for catalytic deactivation.

Catalyst after usage inCatalyst after usage in 
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