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Figure 1 (Color online) Targeted conversion of ethanol to value-
added chemicals.
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Figure 2 (Color online) Difficulty analysis in carbonylation of O-H
bond in ethanol toward ester synthesis.
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Figure 3 (Color online) Dissociative energy of chemical bond in
ethanol.
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Figure 4 (Color online) The long-term catalytic performance of Cu/
AC in oxidative carbonylation of methanol [7].
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Figure 5 (Color online) Photo-thermal cooperation for ethanol
carbonylation with CO, on Cu,0O-SrTiCuO;_, [25].
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Figure 6 (Color online) Difficulty analysis in activation of a-C-H
bond in ethanol toward a-hydroxyethylation synthesis.
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Figure 8 (Color online) Specific activation of a-C—H bond in ethanol
via hydrogen-bond protection strategy [48].
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Figure 10 (Color online) Cu'-Cu’ cooperative catalyzed ethanol
dehydrogenation to acetaldehyde [65].
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C,4, alcohols.
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Figure 12 (Color online) Ag-solid acid-base synergistical catalyzed
ethanol coupling to C,. alcohols [123,124].
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Abstract: Bioethanol is an important platform molecule derived from biomass, with a global annual production of
about 90 million tons. Ethanol is the most representative and the smallest oxygen-containing compound molecule due to
its abundant type of chemical bonds that provide a diverse reaction path for its conversion to value-added chemicals,
which has attracted extensive attention in recent years. In this paper, the progress in catalysts for the preparation of
value-added chemicals via specific activation of O—H bond, a-C—H bond and the simultaneous activation of O—H bond/
a-C—H bond in ethanol are summarized. Also, the ethanol catalytic conversion in the aspects of catalyst rational design,
catalytic mechanism and future industrial scale-up is prospected.
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