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Fig. 1 Effect of reaction temperature on the
performance of furoic acid
hydrogenation and methyl esterification
over Pd-Ni /y-Al, O, catalyst
Raction conditions: p =2.0 MPa, H, space velocity 3 300 h™,
n(H,) : n(a-furan acid) = 50, liquid( a-furan
acid and methol) space velocity 3.0 h’
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Table 1 Effect of reaction pressure on the performance
of furoic acid hydrogenation and methyl esterification

over Pd-Ni /y-Al, O, catalyst

Conversion of Selectivity Yield
p, MPa
furoic acid, % , % , %
1.0 90. 1 96. 1 86.6
1.5 94.6 96.0 90.9
2.0 83.5 90.5 75.6
3.0 43.7 82.3 36.0

Reaction conditions: t =150 °C, H, space velocity 3 300 h™,
n(H,): n(a-furan acid) =50,
liquid space velocity 3.0 h™'
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Table 2 Effect of space velocity of H, on the performance
of furoic acid hydrogenation and methyl esterification

over Pd-Ni /y-Al, O, catalyst

H, space velocity  Conversion of  Selectivity Yield
b furoic acid ,% , % , %

1500 83.3 93.1 77.6

3300 94.6 96.0 90.9

6600 90.5 97.1 87.9
13200 51.5 80.8 41.6

Reaction conditions; t =150 C, p = 1.5 MPa,
liquid space velocity 3 . Oh™
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Table 3 Effect of space velocity of feed on the performance
of furoic acid hydrogenation and methyl esterification

over Pd-Ni /v-Al, O, catalyst

Liquid space Conversion of  Selectivity Yield
velocity ,h"  furoic acid ,% . % . %
1.0 88.5 79.9 70.7
2.0 90.3 96.4 87.0
3.0 96.6 97.2 94.0
7.0 73.1 91.4 66.8

Reaction conditions; t =250 C, p =1.5 MPa,
H, space velocity 3300h™
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Table 4 Effect of feed flow on the performance of furoic acid

hydrogenation and methyl esterification
over Pd-Ni /v-Al, O, catalyst

Conversion of  Selectivity ~ Yield

Feed flow ,mL - h!

Furan acid solution ~ H, furoic acid, % , % , %o
1.25 1250 81.2 91.0 73.9

2.5 2500 90.4 93.5 84.5

5 5000 96.6 97.2 94.0

10 10000 78.4 90.5 71.0

Reaction conditions: t =250 C, p = 1.5 MPa,
n(H,) : n(a-furan acid) =50
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Table 5 Results of Pd-Ni/vy-Al, O;catalyst
stability of furoic acid hydrogenation

and methyl esterification

Reaction time Conversion of Selectivity Yield

, h furoic acid, % , % , %
10 96.3 96.9 93.3
70 96.3 97.1 93.5
140 96.6 97.2 94.0
210 96.1 97.0 93.2
280 96.4 97.1 93.6

Reaction conditions; t =250 C, p = 1.5 MPa,
H, space velocity 1 500 h™ |

liquid space velocity 3.0 h™",
n(H,) : n(a-furan acid) =50
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One-Step-Catalytic Preparation of
Methyl tetra-hydro-furan Formiate from Furoic Acid

LI Zhe-qi', JIANG Wen-feng’, WANG Hui-long
(1. Environmental and Chemical Engineering Institute, Dalian Jiaotong University
Dalian Liaoning 116023, China;
2. Chemical Engineering Institute, Dalian University of Technology, Dalian Liaoning 116023, China)

Abstract; The hydrogenation and methyl esterification of furoic acid over Pd-Ni/vy-Al, O, catalysts was investigated
in fixed bed micro-reactor under different conditions such as reaction temperature, pressure, H, space velocity,
space velocity of furoic acid and methol, ratio of H, and furoic acid and so on. The results obtained showed that the
conversion of furoic acid was up to 96. 6% , while the selectivity toward methyl tetra-hydro-furan formiate dramatic-
ally reached 97.2% , consequently, the yield of methyl tetra-hydro-furan formiate was 94. 0% . The stability test
showed that no sign of deactivation in furoic acid hydrogenation and methyl esterification observed over the period of
more than 280 hour. The catalyst and catalytic process with high activity and selectivity, high stability, facile sepa-
ration of catalyst from products, and mild process conditions would open interesting and perspectine route for hydro-
genation and methyl esterification of furoic acid both for research and applications.
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