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Transformation of CO, to methanol is one of the useful reactions to produce valuable
chemicals from CO,. We prepared new mixed metal ceria incorporating Cu and the group 13
metals (Ga and In, respectively) and evaluated their catalytic CO, hydrogenation performances.
The mixed metal ceria, denoted as Cu,M,CeO, (M = Ru, Ga, In) was prepared by hydrothermal
synthesis, and their structures were characterized by XRD, ICP-OES, BET, and XAFS. The CO»
hydrogenation activity of the prepared CuM,;CeO, was investigated: methane (CH4) was
identified as a main product when Cuo17R1004CeO, was used, while Ga-incorporated
Cuo.17Gag.01CeO, showed improved CH3OH selectivity. Cuo.17Ino.0sCeO, incorporated with In
showed high CH3;OH selectivity (99%).
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ALY CuMyCeO. (M =Ga, In) |E, Ce(NO:s);-6H,0, Cu(NOs)-3H,0, In(NOs);-3H,0
/Ga(NOs); nH20 (n=7~9) Z kL LT, KEAGBIEEZ AW TR L, ICP-OES 12XV |
K4 JBFL OB 2 R E L 7=, FHL L 72 Cuo.17Gao.01CeOs, Cuo17Ing.0sCeO. @ XRD 7> 5 1%,
CeOx ICHEI L=/ imiiiiE 2 A 325 Z &, LU Cu, Ga, In OELWIXERmIZ & SH L T
HZEEMERR LTz, 13 IREBOIRIMNRZMHERT S0, Hlggd LT Cu & Ru &
CeOx IZH AL LT ALY Cup.17Ru00aCeO. HFRHL L 7=,

L L7z CuMyCeO: D CO, /KFAUSSTEM: 2 5F M L 72 (&gt Cu: 0.028 mmol,
CO: 1 MPa, Hy: 3 MPa, Ar: 0.1 MPa, 473 K, 16 h, Cu/Ar/CO/H>=1/10/100/300) ,
Cuo17Rug04CeO. Z FHWZE 13, A X > (CHy) DEARM E L THE LIV (CHy I3R!
9.7% : Table 1, Entry 1), —J5. Ga % A\ 7= Cug.17Gag01CeO. Tix., CH;O0H 23 EA W) &

L Tt &7z (CH:OH
I%: 0.34%, CH;OH #f8  Table 1. Results for CO, Reduction with H,

T4: 68% : Table 1, Entry 2), Entry Sample Yield [%]

7= Cua.ilnssCeO: TH, [ I CuorRuoesCeO,  0.022 9.7 N.D
ZMFT CHOH OEHIE T ' .

N blcm kL& 2 Cuq.17Gao01CeO, 0.34 0.002 0.15
(CH;OH [ 3 @ 0.848%, 3 Cug 17109 05CeO, 0.89 0.00l  N.D.
CH;OH 3 R {: 99% : Reaction conditions: Cu: 0.028 mmol, CO;: 1.0 MPa, Hz: 3.0 MPa, Ar
Table 1, Entry 3), (internal standard): 0.1 MPa, 473 K, 16 h,

Cu/Ar/CO2/H>,=1/10/100/300, N.D.: Not detected.
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