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Abstract

The conversion of ethanol to higher alcohols was investigated over Layered Double Hydroxides
catalysts (cLDHSs) in a continuous fixed-bed reactor at 380°C and atmospheric pressure. The cLDHs
with various Mg/Al molar ratio (1:1, 2:1, 3:1, and 6:1) was synthesized by co-precipitation technique.
It was found that the prepared cLDHs catalysts can produce C4 alcohols via Guerbet reaction and
ethylene in parallel by dehydration. It is important to tune and balance the number and strength of
acid and basic sites, to obtain high selectivity of desired products in the Guerbet reaction. Among
the synthesized catalysts, cLDHs with Mg/Al ratio = 3:1 (cLDHs(3)) gave the highest yield of C4
alcohols and was selected for using as a base catalyst in this study. Zn-cLDHs and Cu-cLDHs
synthesized by co-precipation technique, showed a remarkably higher activity compared with the
parent cLDH(3). They can promote formation of acetaldehyde, an important intermediate for aldol
condensation. In addition, the Cu-Zn impregnated cLDHs (Cu-Zn/cLDHs) showed higher activity for

ethanol dehydrogenation and aldol condensation, as compared to cLDHs(3). However, this catalyst



is not readily active for hydrogenation (hydrogen transfer) of the carbonyl compounds to produce
higher alcohols. Incorporation of Ru into cLDHs by adsorption (Ru/cLDHs) could promote aldol

condensation and hydrogenation of carbonyl compounds to higher alcohols (C4 alcohols).

Keywords : ethanol, higher alcohols, Guerbet reaction, aldol condensation, layered double

hydroxides (LDHs)

UNAAED
a o dqﬁ/L YV o =3 aaa dl 1 ¥ 1
nwipldviinsdnsdfaonindasuamueaidunaanazadluanalnglaslddais
Uinseuawasauiialansenlod (Layered Double Hydroxides (cLDHs)) luiadfnsaluuuiuafis 0
gD 380 avALTAIToALAZANAULTIIIMA FA98 ldvin1IRaaTzRdTIl JATo e e
autialaasenlod Naasndinlua Mg:Al 6199 laud 1:1 2:1 3:1 waz 6:1 aranafan1Ianaznas
1 1 [ 1 aaa 6 o a {d‘ a v a [ ]
370 waznudnassl isenawesaudalaasenladanedonld suisanianaanagas Ca Hw
aaa a 1 aaa a ?; ﬁ a s 1 aaa

U381 Guerbet uaztafiawd il iizennsvaain SvsuiannuidunsauaziuapaiaaLiyjisend

o o 1 a a/ ¢a A &” A = =1 [ % 1 aaa A [ 1 Aaaa 6 o a
anuEndenianmriniiadu WallSoufeunuaasslfisondueg aussljisenaweiaudsle
asan|wandannan Mg/Al = 3:1 (cLDHs(3)) IWidafifudnaniavainaanagad C4 giign Ao
dussljisonidsgnidenldidudaiad jasordugmluawmiddot @39 jism zn-cLDHs uaz Cu-
cLDHs flavnssiteziaiamaiianisanaznaniivuaasliduisanuiashlunsfedfizen
WoSpufisunudisad Jisen cLDH(3) Budwu landussljisintiidszdniawluninszguli
A o A & v o f€do v o o Aaa ' A Aa ']
Minaziaviadlad asdndudndaydmivd jisonsaiouiuiieniauaanazasluanalvgdaly
UBNIINUULAD N1ILATUNAILIIUJATEY Cu-Zn/cLDHs @18 TBNLWINLUTU SIFINITOLN Y
Uszninwlunisssdfisenniesa lalastanassonuweauszd jisonisaruuiwlaSoufisy
NUALIILURATEN cLDH(3) (Tuew agslsfiony (;1/’3Li\‘}ﬂﬁﬁ%m“ﬁﬁ@ﬁvﬁlﬂEi’]&l’]iﬂﬂiz&ﬁhﬂ’]ﬂﬁ@ﬂﬁﬁ%ﬂ’l
s lalasan (UfAson1sdislanlalasian) vasarsdznauarivefiamaiiaiwuoanagas
luanalwgle lumaassnudin @39 JA%en Ru/cLDHs Ala3ananiinisgady sannaiuayy
nmafiadAsensaruuiuuaznistalenlalasauienfauaanaadluianalng (C4 alcohols) ld

AWAN : Lanuan uaangasluanalng  UATen Guerbet UjfTeinsmivuiu iwaiauidala

avanloa



