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Tab.1 Effect of promoter on activity of catalysts for hydrogenolysis of methyl formate to methanol

MF MeOH
(%) (%) (mmol/h g catal. )
CuCr 73. 14 98.02 23.04
Cu-Cr-Mn 76. 15 99.55 24. 64
CuCr-MnNi(1Wt%) 94. 34 99.87 30.28
CuCr-MnNi(l.5Wt%) 44. 09 97.717 13.85
Cu-Cr-MnNi(2Wt%) 0 0 0
= 0.1 MPa; = 413 K; GHSV= 1800 mL/h. g catal. :HMF= 4/1 (mol/
mol)
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Fig. 1  Effect of T emperature on Activity for

Hydrogenolysis of Methyl Formate to
Methanol over the Cu-Cr-Mn—Ni cata—

lyst
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Fig. 2 Effect of Feed Composion on Adtivity for

Hydrogenolysis of Methyl Formate to
M ethanol over the Cu-Cr-Mn-Ni catalyst

Tab.2 Effect of pressure on activity of catalyst for hydrogenolysis of methyl formate to methanol

MF (%) MeOH (%) (mmol/h g catal.)

0.1 76.30 (95.50)° 99.00 97.11
0.2 79.78 99.02 101. 54
0.4 95.91 99.21 122. 33
0.6 96.45 (99.14) ¢ 99.99 123. 98
0.8 97.22 99.89 124. 85
1.0 98.66 (99.48)® 99.90 126. 71
1.2 99.30 (99.53)° 99.94 127. 58
2.0 (99. 747 )

= 413 K; GHSV= 7200mL/h g catal-

’

+

: Ho/ M F= 4/1 (mol/ mol)



- 385-

3
Tab.3 Effec of GHSV of feed gases on activity of catalyst for hydrogenolysis of methyl formate to
Methanol
(mL/h gecatal.) MF (%) MeOH (%) (mmol/h g catal.)
1 800 94.3 100 30.31
3600 82.8 100 53.23
4 800 78.6 100 67.37
5400 77.5 100 74.73
7200 76.3 100 98.01
= 413 K; = 0.1 MPa; : Ho/ MF= 4/ 1 (mol/mo))
2.3 CO
e , ., V% 2V% CO Cu-Cr, RanyCu, Cu/ SiO2
, Cu-Cr-Mn-Ni( Iwt%) , 4
4 Co
Tab.4 Effect of CO in feed gases on activity of catalyst for hydrogenolysis of methyl formate to
met hanol
o (v%) MF (%) MeOH (%) (mmol/h g catal.)
0 9. 34 97.35 29.5
4 94. 30 97.45 29.2
8.3 93. 10 97.54 29.2
13.1 93. 71 96.77 29.4
17.1 63. 65 96. 34 19.7
21.0 8.75 91.67 2.3
0« 51. 82 98.93 16.2
=413 K; = 0.1 MPa; GHSV = 1800 mL/h gcatal. : Ho MF= 4/ 1
(mol/mol)
a) , ( Ar) (0.5h) co ,
(610)
Cco co 0 13. 1%
MF 93% , ;GO 17.1% ,MF
; (0(0) 21% ,MF 8.75%. ,
Mn " "Ni Cu co 13. 1%,
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Study of Promoted Cu-based Catalysts for
Hydrogenolysis of Methylformate to Methanol

Li Haiyan Zhang Hongbin Lin Guodong Yang Yiquan Khirui Tsai
(Dept- of Chem. and State Key Lab- for Phy. Chem. of the Solid Surf . , Xiamen Univ. , Xi-
amen 361005)

Abstract A promoted Cu-based catalyst composed of 4components (Cu-Cr-Mn-
Ni) for Hydrogenolysis of Methyl Formate to M ethanol has been studied and developed. Un-
der reaction condition of 413 K, 0.1 MPa, H/MF= 4/1 (mol/mol), and GHSV= 1800 mL
(STP)/h g catal., the conversion of MF reached to 99. 8% and selectivity to CH30H up to
99.9% ; whereas under the same conditions, with the bi-components Cu-Cr catalyst, only
73.1% MF was converted. Furthermore, even in the case that CO content was increased to
13.1% in thefeedstream, the M F-eonversion and CH30 H-selectivity still kept as high as 95.
5% and 96.3%, respectively. The experimental results indicated that one of the important
reasons for loss of the activity of catalyst caused by CO seemed that CO would lead to Cu"
being deeply reduced to Cu’, and as a consequence, the active sites on the surface of the

functioning catalyst was going down.

Key WOrdS  Hydrogenolysis of methyl formate, Methanol, Promoted Cu-Cr
based cataly st



