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Abstract

Ternary metal oxides are known for providing thermal stability, avoiding sintering
and enhancement of active sites for CuO/ZnO catalyst use for CO, hydrogenation to
methanol. In this study CuO/ZnO/Al,O, and CuO/ZnO/CeQ, catalyst were
synthesized by Co-precipitation and c?waracterized by various characterization
techniques XRD,BET,SEM,TEM and H,-TPR. From the characterization results, it Is
demonstrated that Cu-ZnO/CeQ, has high surface area, better dispersion and well-
structured morphology. Variable oxidation states of CeO, might be responsible for
these unique physiochemical properties of respective catalyst. Performance
evaluation of this catalyst showed remarkable increment in methanol selectivity than
Cu/ZnO/Al, O, which is incoherence with structure of the catalyst.

Introduction

* India continued to increase its CO, emissions to 2.47 billion tonnes in 2017, which
was 5.1% more than in 2016.

* India has agreed to reduce its CO, emissions to 25% from levels in 2005 by 2030
(COP 21 Paris agreement)
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Materials and Methods

Catalyst Synthesis Procedure
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! ey Whereas Aurichalcite if formed for Cat A, CuO of size
- area(m*/g) (cm/g) (Scherrer Equation) 20 nm, and 15 nm are formed for Cat A
Cu0/ZnO/Al,0, 25.7 0.0076 9.8

(Cat A)

ly.
f Cat B Is higher Compared to Cat A

(Cat B) might be due to varible Oxidation states for Ce.
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Catalyst Performance Evaluation
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» Average CuO size form TEM images Is 16 nm and
respectively.

 Cat B Is reducible at low temperature, signify that
CeO, and CuO.

 Activity Evaluation of catalyst was done at 30 bar
220-280 and WHSV 3000 mL/gcat ht in a fixed bec
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a synergetic effect between

pressure, temperature range
reactor.

« At 220 °C methanol selectivity was 95% comparec
due to better dispersion of CuO crystals in presence

salts and Precipitant(INa,CO;) Drying at 100 °C over night
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Conclusions _ _ o
. LR JMalachite phase Is known to have the maximum activity for CO/CO,
’ & & hydrogenation TSR0 =
-— "~'-&- 4 CeO, promoted catalyst prevents the active sites In the catalyst structure to
collapse

J O Side reactions forming higher alcohols and hydrocarbons with increasing
temperature resulted in decreased methanol selectivity
Industrial Significance

dConversion of carbon oxides into value added chemicals helps In mitigation of =

green house gases In atmosphere
1 Development of fossil fuel utilization and zero carbon emission technologies
dCarbon oxides valorization technologies helps in reduced depletion of fossil fuels
for Industrial processes
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