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Fig.6 Reactivity of HASover Coi1Mo1 Ko.05-12 %(4.2 %
Co/ MWCNT) catalyst fed with COz-containing
syngas V (Hz)/V (CO)/V (CO2)/V (N2) =60/ 30/
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Tab.1 Comparison of reactivity of HASover the Coi Mo: Ko.os~12 %(4. 2 %Co/ CNT) catalyst vs. that of MWCN T-containing and
MWCN T-free counterparts
(C%)

(K) (CO%) (CO%) ¢ s-alc. Tota HC C; o-alc. Main alc.
Co1Mo1 Ko.05~12 %(4.2 %Co/  COz-containing 593 34.5 22.5 77.9 22.1 76.3  15.5(Cs)
MWCNT) COrfree™” 563 21.1 11.4 85.0 14.6 80.7 17.4(Cy)
Co1Mo: Ko.05-12 %MWCN T COx-free ™" 563 18.1 8.7 85.0 14.2 82.6 33.4(Cs)
Co1 Moy Ko.os™! CO-free”” 563 13.0 8.9 82.5 16.3 81.6 34.8(Cs)

:5.0 MPa, *V(H2)/V(CO)/V(CO2)/V (N2) =60/30/5/5,GHSV =10 000 mL/ (h- @) ;
**V (H2)/V(CO)/V (N2) =60/30/10,GHSV =8 000 mL/ (h- @) .
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Tab.2 Comparisonof STY of HAS over the Co1 Mo Ko.os~12 %(4. 2 %Co/ CNT) catalyst vs. that of MWCN T-containing and

MWCN T-free counterparts

(mg/ (h- g))
(K) Ci o-dlc.  Totd HC C; g-dlc. Maindc.
C01Mo0s Ko 05-12 %(4. 2 %Co/ MWCNT)  CO,-containing * 593 655.2 161.9 628.3  126.0(Cs)
COxfree”™” 563 331.1 88.2 294.3 65.2(Cr)
Co1 Mo Ko.05-12 %M WCN T4 COx-free”” 563 285.9 42.9 269.0 105. 3(Cs)
Co: Mo Ko, g5 CO-free”” 563 196.7 35.0 191.3 78.9(Cs)

:5.0 MPa, *V (H2)/V(CO)/V(CO2)/V(N2) =60/30/5/5,GHSV =10 000 mL/ (h- @) ;
**V (Hz2)/Vv(CO)/V (N2) =60/30/10,GHSV =8 000 mL/ (h- @) .
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Co-decorated MWCNTsasa Promoter of Co-Mo- K Catalyst for
Synthesis of Higher Alcoholsfrom Syngas

WU Xiao-man,GUO Yanryan L | Hui L IN Guo-dong,ZHANG Hongbin~
(Department of Chemistry ,College of Chemistry and Chemical Engineering,

State Key Laboratory of Physical Chemistry for Solid Surfaces,Xiamen University ,Xiamen 361005 ,China)

Abstract : Using chemical reductiondeposition method ,a type of metallic cobalt-decorated multi-walled carbon nanotubes ,noted as
y %(mass percentage) Co/ MWCN T ,was prepared. Using the y %Co/ MWCN T as promoter ,a type of promoted Co-Mo- K oxidebased
catalysts,noted as CoiMo; K- x % (y %Co/ MWCNT) ,for higher alcohol synthess (HAS) was developed. It was experimentally
shown that the Co-decorated MWCN T promoted cata yst displayed high activity for CO hydrogenation-converson and excellent selec-
tivity for formation of C; ¢-alcohols. Over a Co1 Mo1 Ko.05-12 %(4. 2 %Co/ MWCNT) catalyst ,under the two types of reaction condi-
tions,i.e. ,5.0 MPa,563 K,V (Hz)/V (CO)/V (N2) =60/30/10,GHSV =8 000 mL/ (h- @) and 5.0 MPa,593 K,V (Hz2)/V (CO)/V
(CO2)/V(N2) =60/30/5/5,GHSV =10 000 mL/ (h - g) ,the observed STY of C; ¢-alcohols reached 294 and 628 mg/ (h - g) ,re-
spectively ;these were 1. 05 and 2. 33 times that (269 mg/ (h- g)) of the sole MWCN T promoted counterpart ,respectively ,under its
optimized reaction condition. The mass % of C, ¢-alcohols reached 89 % and 96 % in the obtained two sorts of oxygenated products,
with C7 and Cs alcohol as the main alcohol product ,repectively ,a good prospect for such oxygenated products to be used as gasoline
additives. The results of the present work indicated that the Co-decorated MWCN Ts could serve as an excellent promoter of the Co-
Mo K catalyst for HASfrom syngas ,and that the modification of Co to MWCN Tsin combination of addition of a proper amount of
CO: into the feed syngas played an important role in promoting the enhancement of activity of CO hydrogenation-conversion and the
improvement of the selectivity of higher acohol synthess.

Key words: Co-decorated multi-walled carbon nanotubes; CoiMo; Ki- x % (y %Co/ MWCNT) catalyst ; CO hydrogenation ; higher
alcohol synthess



