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Sudy o Highly Active Cu-based Catalyst Promoted by Nicke- modified
Multi- walled Carbon Nanotubesfor Methana Synthesis

SHEN, Bing-Shun WU , Xiao-Man ZHANG, |—bng-Bin* LIN, Quo-Dong DONG, Xin
(Ingtitute  Chemistry & Chemical Enginering, State Key Laboratory d Physical Chemistry of Sdlid Surfaces,
Xiamen University, Xiamen 361005)

Abgract By usng chemical reduction-depostion method , a nickel-nodified multi-walled carbon nanotube meterid |
gymiolized as y %Ni/ MWCONT , was prepared. The Hy TFD measurement showed that the nodification of metalic
nickd to the MWONT could sgnificantly enhance its capability of disociatively adorbing hydrogen. With the y %Ni/
MWONT as pronoter , highly active y % Ni/ MWONT-pronoted Cu- ZnO-AlO3 catayss, symbolized as CusZnsAl -
x % (y %Ni/ MWONT) , were prepared by co-precipitation method. It was experimentaly found that appropriate
incorporation of a minor anount of the y %Ni/ MWONT into the CusZnzAl; could dgnificantly enhance the catdys
activity for methanol synthess. Under the reaction conditions of 2.0 MPa, V(H,) V(QD) V(QD) V(N,) =
62 30 53, GHS/ =2700 nL (STP) - h™*- (great.) **, the observed QO-converson over the CugZnsAl-12.5 %
(8 %Ni/ MWONT) catalyst reached 34 %, with the correponding metharol-STY at 442 mg- h™ *- (great.) ~ 1, which
was about 38 % and 17 % higher than those over the CusZnzAl; and CusZnzAl-12. 5 %MWONT catalyds as oontrad
regectively , a the regective optimal operation tenperature, 513 K and 503 K. Characterization of the catadys
reveded that the pre-reduced CusZnsAl-12.5 % (8 %Ni/ MWONT) sysem could reversbly adsorb a condderably
greater anount of hydrogen under atnogpheric pressure a tenperatures ranging from room temmperature to 573 K.
This unique feature would be bendicid to generating microenvironments with relaively high dationary-date
concentration of active hydroger-adgpecieson surface of the functioning catalys , thus being favorable to increasng the
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rate of the QO hydrogenation reactions.
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Figure 1 Reactivity o the metharol synthed s over the catdyds
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Table 1l Reactivity of hydrogenation of GO/ QO; to metharol over severd catdyds
STYCH3OH/
Cadyd snple SSA/ [t (great.) 1] Resaction temperature/ K QO converson/ %
[mg-h"* (great.) "'
503 26.4 311.0
Cus ZpAl1-0 %CNT 50.1
513 29.7 320.0
503 30.5 378.6
CugZnsAl-12. 5 %CNT 63.1

' 513 35.6 364.5
CusZnsAl-12.5 % 0.3 503 25.7 354.0
(5 9%Ni/ ONT) ) 513 30.8 379.0
453 8.03 107.4
CusZrngAl-12.5 % N_— 493 34.8 442.3
(8 %6Ni/ ONT) ' 503 36.0 394.0
513 36.9 357.7
CusZneAl-12.5 % - 503 24.3 320.3
(16 %Ni/ ONT) ' 513 30.8 330.7

3 Reaction conditions: 2.0 MPa,, feed-gas conrposition V(H,) V(Q0) V(00 V(Ny) =62 30 5 3, GHSY =2700 L (STP) - h™ % (great.) ~ 2.
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Figure 2 Reactivity of the metharol synthess over the catdyds
(a) CusZnAl12.5% (8 %aNi/ MWCNT) ; (b) CugZnaAl-12. 5 %MWONT;
(c) CugZnzAl;. Reaction conditions: 2.0 MPa, V(H,) V(Q0) V(Q0D,)
V(Np) =62 30 5 3, GHSV =2700 L. (STP) - h™ % (great.) ~*
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(a) CugZnzAlT12.5% (5 %Ni/ MWONT) ; (b) CusZnsAl-12.5 % (8 %Ni/

MWONT) ; (c) CusZnsAlr12.5% (16% Ni/ MWONT) .
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