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Mixed alcohols synthesis from CO hydrogenation over potassium-promoted
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Abstract The modification effects of K,CO, on 3 -Mo,C catalysts for mixed alcohols synthesis from CO hydro-
genation were studied. Un — prompted 8 -Mo, C produced mainly hydrocarbons of C,-C, under the reaction condi-
tions of 573 K 8.0 MPa H,/CO=1.0 GHSV =2000h"". Addition of K,CO, to -Mo,C resulted in remark-
able selectivity shift from hydrocarbons to alcohols. Moreover the promoter of potassium enhanced the ability of
chain propagation of 8 -Mo,C with the higher selectivity of C,, alcohols. The investigations of the loadings of
K,CO; in 8 -Mo,C revealed that the maximum of alcohol yield obtained at K/Mo molar ratio =0.2. On K/ 8
-Mo, C catalysts the distribution of hydrocarbons obeyed the traditional linear Anderson — Schultz — Flory equa-
tion while the distribution of alcohols gave a unique linear Anderson-Schultz-Flory with remarkable deviation of
methanol. Thus potassium promoter exerted a prominent function on the whole chain propagation to produce al-
cohols especially for the stage of methanol to ethanol.
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Table 1 BET surface area of K/ 8 -Mo,C catalysts CcO 58. 60%
K post-doping C, ~ C,
K/Mo 3.73mol% K B -Mo, C
0 0.1 0.2 0.3 0.5 96.27 mol%
Ay /m* g™ 23.8 5.6 3.5 2.0 1.8
47.40 mol% 3.73 mol%
2.2 CO 52. 60 mol%
2.2.1 B-Mo,C K/B-Mo,C 0.12¢/ ml: h™'
B -Mo,C K/ B-Mo,C CO C,, OH
2 B-Mo,C K/ B -Mo,C CO
Table 2 Performance of CO hydrogenation over 8 -Mo,C and K/ 8 -Mo,C catalysts
Co STY Selectivity s /% " Alcohols distribution /%
Catalyst
con. x /% ¢/ ml h™' ROH HC C, C, (ON C, Cs,
B -Mo,C 58.60 0.01 3.73  96.27 2.63 0.66 0.33 0.10 0.01
K/ 8 -Mo, C* 23.20 0.12 52.60 47.40 18.82 22.03  8.22 3.09 0.44
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Figure 2 Relationship between CO conversion and
selectivity and time on stream over K/ 8 -Mo,C
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Figure 4 A-S-F plots of alcohols and hydrocarbons over 8 -Mo, C and K/ 8 -Mo,C catalysts
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