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Tab.1 Reactivity of CO hydrogenation to CHsOH over the(4.3 %Co/ CN T)-promoted Cu,; Zr; catayst and the related

reference systems

cub- | (C%) / /
I (m*- g *) /(CO:z%) 1 (CO2%) CHsOH HC 10°°(s’) (mg- h'*- gt
Cu1Zri-10 %(4.3%Co/ CNT)?  23.47 7.30 1.25 92.0 8.0 2.89 176
Clr Zr1-10 %CN T 23.48 6.04 2.51 97.5 2.5 2.40 155
Cu Zr? 23.04 5.83 2.77 99.1 0.9 2.36 152
CO; 1 (C%)
I % CH. C2Hs CsHs CaHuo
4.3 %Co/ CNT? 8.40 88.4 10.0 0.7 0.9
1) :5.0 MPa,513 K,V (H2)/V(CO2)/V (N2) =69/ 23/8,GHSV =8 000 mL/ (h- g) ;
2) :2.0 MPa 513 K,V (Hz)/V(CO2)/V (N2) =69/ 23/8 ,GHSV =3 000 mL/ (h- g).
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Tab.2 XPS binding energy and relative content of the Cu spe-
cies with different valence states at the surface of the

tested catalysts

E» of Cu2ps2/ eV / mol %
cu Cu* cuw Cu*
Cu1Zr1-10 % 932.7 931.6 55.5 44.5
(4.3%Co/ CNT)
CurZri-10%CN T 932.7 931.6 50.8 49.2
CuiZr 932.7 931.6 47.3 52.7
3 H2 TPD

Tab.3 Relative arexrintensity of H.- TPD peaks | and Il for
the pre-reduced catalysts

Peak | Peak 11
Cu1 Zr1-10 %(4. 3 %Co/ CNT) 196 100
CurZri-10%CN T 171 81
CuiZry 126 61
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CO:2 Hydrogenation to Methanol over CuZrO: Catalyst
Promoted by Co-decorated CNTs

L1 Hui ,MA Churrhui L IN Guo-dong,ZHAN G Hongbin"
(Department of Chemistry ,College of Chemistry and Chemical Engineering,
State Key Laboratory of Physical Chemistry of Solid Surfaces,
National Engineering L aboratory for Green Chemical Productions of Alcohols,Ethers and Esters,
Xiamen Universty ,Xiamen 361005 ,China)

Abstract : with the homemade Co-decorated multiwalled carbon nanotubes (y %Co/ CNT) as pronmoter ,a type of y%Co/ CN T-
promoted co-precipitated Cu-ZrO: catalysts,Cui Zrj- x %(y %Co/ CNT) ,were developed. Over a Cui Zr1-10 %(4. 3 %Co/ CN T) catalyst
under reaction conditions of 5.0 MPa,513 K,V (Hz2)/V (CO2)/V (N2) =69/ 23/8 and GHSV =8 000 mL/ (h - g) ,the observed turn-
over frequency (TOF) of CO, hydrogenation reached 2.89 x 10" % s *. Thisvalue was 1.22 and 1. 20 times that (2.36 x10 * s** and
2.40x10°* s ') of the CN T-free substrate Cui Zr1 and the simple CN T-promoted counterpart Cu: Zri-10 %CN T ,respectively ,under
the same reaction conditions. The selectivity of methanol in the CO. hydrogenation products reached 92 % ,with corresponding STY
reaching 176 mg-CHsOH/ (h- g.) . Characterization of the catalysts revealed that the hydrogen adsorption capacity of the Co-deco-
rated CN T-promoted Cui Zr:-based catalyst was considerably higher than that of the CN T-free substrate or the smple CN T-promoted
counterpart. This would be favorable to generating a surface micro-environment with a high concentration of H-adspecieson the func-
tioning catalyst ,thusincreasng the rate of surface CO: hydrogenation reactions.

Key wor ds: Co-decorated MWCN T-based composite materials; Cui Zrj- x %(y %Co/ CNTs) catalysts;CO. hydrogenation; metha-

nol synthesis



