
Electronic Supplementary Information for

Bi-metallic Ni-Co catalyst supported on Mn-Al oxide for selective 

catalytic CO hydrogenation to higher alcohols

Lu Zhao, Xiaoliang Mu, Tianshuo Liu and Kegong Fang

State Key Laboratory of Coal Conversion, Institute of Coal Chemistry, Chinese Academy of Sciences, 

Taiyuan 030001, Shanxi, PR China.

Contents:

1 TEM images, HRTEM images, and particle size distributions for the various bi-

metallic Ni-Co catalysts.

2 Line scan profiles of Ni and Co population in the various bi-metallic Ni-Co 

catalysts.

3 XPS spectra of Mn 2p and Al 2p for the various bi-metallic Ni-Co catalysts.

4 XRD patterns of the Ni5-Co3 catalyst before and after reaction.

5 Catalytic performance with reaction time on stream (240 h) on the various bi-

metallic Ni-Co catalysts.

Electronic Supplementary Material (ESI) for Catalysis Science & Technology.
This journal is © The Royal Society of Chemistry 2018



1 TEM images, HRTEM images, and particle size distributions for the various bi-

metallic Ni-Co catalysts.

Fig. S1 TEM images, HRTEM images, and particle size distributions for the bi-metallic Ni-Co catalysts with various 

Ni/Co molar ratios: (a and b) Ni/Co = 2/6, (c and d) Ni/Co = 3/5, (e and f) Ni/Co = 4/4, and (g and h) Ni/Co = 6/2. 

The particle size distributions were based on 150 particles counted in various regions. 



2 Line scan profiles of Ni and Co population in the various bi-metallic Ni-Co 

catalysts.

Fig. S2 Line scan profiles of Ni and Co population in the bi-metallic Ni-Co catalysts with various Ni/Co molar ratios: 

(a and b) Ni/Co = 2/6, (c and d) Ni/Co = 3/5, (e and f) Ni/Co = 4/4, and (g and h) Ni/Co = 6/2. 



3 XPS spectra of Mn 2p and Al 2p for the various bi-metallic Ni-Co catalysts.

Fig. S3 XPS spectra of the bi-metallic Ni-Co catalysts with various Ni/Co molar ratios. (a) Mn 2p, (b) Al 2p



4 XRD patterns of the Ni5-Co3 catalyst before and after reaction.

Fig. S4 XRD patterns of the Ni5–Co3 catalyst before and after reaction.



5 Catalytic performance with reaction time on stream (240 h) on the various bi-

metallic Ni-Co catalysts.

  

  
Fig. S5 Catalytic performance with reaction time on stream (240 h) on the bi-metallic Ni-Co catalysts with various 

Ni/Co molar ratios: (a) Ni/Co = 2/6, (b) Ni/Co = 3/5, (c) Ni/Co = 4/4, and (d) Ni/Co = 6/2. The reaction was carried 

out at T = 260 oC, P = 5 MPa, GHSV = 5000 h-1, and H2/CO = 2.


