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Tab.1 Summary of the dehydrogenation activity of ethanol to acetaldehyde
75 AL MR/ C WHSV/h™! 43 JE /kPa A% ) % PEREE % kp/h™! 4k

1 Cu 320 4.3 7.6 90~145 ~99 0.125 SCHRL9]
2 Cu/N-C 260 2.4 5 80.0~74.4 ~93.7 0.009 4 SCHk[14]
3 Cu/C/SiO; 260 2.4 5 83.7~78.5 93.1~98.5 0.001 SCHR[15]

Cu/SiO: 220 0. 44 20. 5 ~50. 0 77.9 —
u/Si0: 7 SCik[13]

Cu/Al O 220 0.44 20.5 ~50. 0 54. 1 —
5 Cu/Al; O3 300 31.6 46 ~80 ~86 — SCHk[10]
6  PdZn/MgAIlO, 260 4.6 23 — 89~95 0.033 SCHKL7]
7 NiAu/SiOs 350 0.31 2 100 ~70 — kL8]
8 Cu/Beta 300 1 — ~85 ~83 0. 004 SCHk[16]
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Fig. 1 Interface effect
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Fig. 2 Effect of the surface structure of Cu on TOF!
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Fig. 4 Proposed n-butanol formation routes from ethanol

bk C—C BA B B S S8 B & T Y 2R X
Tt 5 B T RUBE 1 T8 0 1 o0 [ B S ik
B Bk T b R] o Y A, Bt B R R
Lewis FR-Bl X T GE H 0 A7 48 9 F2 3% 8% K A
[Ca,, (OHD, (PO, ,Ca-HAP] M4 48 5 & A 1k
Y (MgAlL O, ) J& % A 8B AF 58 1 & 5 (R
2) U A JE L AT Nk £ B B SR 2- T M
P Ui B, 4 v C B 2R B R Ak
AR T R B HE I AE U 7 4y AL 5 Ah BEA
WARGER Ze' .S VT SRR AL 2 A
WA B 2- T T S AELAS A T IO SR A T i
ag. Wk &R 5 RN E AN E A, W
Ni/AL O, | Cu-CeO,/AC™ | Pd @ UiO-66"""
BARBCEI T SR T B B bR B, A SO
YN IAZE T OB B A i Co o o B I U I 110 22
AHAEAL R R TR AN 38 T 2 T 19 Wl I X ) 9k
W A R AR TR, 4 D B U % L ML il
A IRAS , A K C—C fH I & 1 v o 1 ilk i 3 K 3)
J1%.
1.2.1

FRBER BARACH BREERE K AR TN



ITRE%E: CEELELHSES ALY &

%5 169
k2 UEBHRHATGHREHEEELSE
Tab.2 Summary of the activity of ethanol coupling to higher aliphatic alcohols
, ) i SRS R 3 %/ RN/
75 AL &/ C - A2/ % . ] —~ — b
B3] kPa (mmol g~ ' «h™ 1) iE T Co o B2
Ca-HAP 4k
) (Ca)/ (P)M]}\Gg) 325 AT AR 5.7 45.7 7.9 30. 4 63.9
n .a n = 1.
1 SCik[24]
Ca-HAP 4k
( (Ca)/ (P)' Loy 325 U 5.7 15.9 6.9 70.1 25.1
n a)/n = 1.
Ca-HAP
2 )/a<P) Loy T CUEME 164 20. 0 6.5 0 0 SCHkC31]
n a n = 1.
Ca-HAP
3 n(C )/aﬂ)) Len 325 S E A 5.7 17.1 2.6 63.2 24.5 CHk[32]
n a)/n = 1.
Sr-HAP
on(S )/r(P) L6 300 A IE AR 16. 1 ~7.6 — 81.2 12.7
nior n = 1.
4 SCHRL33]
Caio (VO,) s (OH),
Aot YR o300 REM 161 ~6.6 — 21.9 1.1
(n(Ca)/n(V)=1.73)
5 MgO 380 S E AR 5.8 7. 1.8 40. 0 - SCik[34]
6 Mgs Al O, 350 S E A 12 32.0 13.9 35.0 - SCHik[35]
7 4NiMg; Al O, 250 SEHF 45(3 MPa)  18.8 13.1 55.2 31.1 CHk[25]
8 Cu-CeO/AC 250 A 0.2(2 MPa)  45.6 — 42. 4 20.3 SCiik[29]
9 Pd@UiO-66 250 SIEA 0.2(2 MPa)  49.9 34.7 50. 1 — SCik[30]
10 Ni/Al, O3 330 WE A 10012 MPa)  41. 1 40. 2 45.6 12.6 CHk[36]
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Abstract: Ethanol is a widely available, biomass-derived platform molecule, which can be
catalytically converted to oxygen-containing value-added chemicals. It may open up an alternative
route to petroleum for bulk and fine chemicals production. A recent review of heterogeneous catalytic
conversion routes for oxygen-containing value-added chemicals (e. g. acetaldehyde, higher aliphatic
alcohols and aromatic aldehydes/alcohols) from ethanol as a renewable and alternative source is
presented. Currently, direct upgrading of ethanol to aromatic aldehydes/alcohols over metal-
hydroxyapatite is a perspective direction. Furthermore, the technical development of higher carbon
number products (n=>4) with oxygen-containing groups from ethanol would be the future research

emphasis in the coming years.

Key words: ethanol; catalytic conversion; acetaldehyde; higher aliphatic alcohols; aromatic

oxygenates



