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Abstract—The synthesis of butyl oxalate by carbonylation of butyl nitrite was studied usingv heteroécneous
catalysts such as 5wi% pd/C, Pt/C,Ru/C and Rh/C. Selection of the catalysts was based on the strength of
formed metal-oxygen bond which would determine probable product characteristics. Based on the experimental
results. reaction mechanisms were proposed and effect of various experimental conditions on the conversion and
selectivity was investigated.
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Fig.1. Experimental apparatus.
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Table 1. Effect of metal catalysts on the con-
version and selectivity.

Selectivity (%)
Catalyst | Conversion
(%) DBO DBC DBO DBA+BA+
' +DBC BF+BuOH

Pd/C |65.0 84.4 4.8 89.2 10.8
Pt/C |45.3 8.8 9.4 8.2 41.8
Rh/C |38.9 26. 4 L3 2n7 72.3
Ru/C |56.3 3.7 0.8 14.5 85.5

DBO : dibutyl oxalate, DBC : dibutyl carbonate,
DBA : dibutyl acetal, BA : butyl aldehyde,
BF ! butyl formate, BuOH : butyl alcohol.
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Fig. 2. The conversion and selectivity as a func-

tion of reaction temperature.
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Table 2. Effect of catalyst/reactant ratio on
the conversion and selectivity.

Selectivity ( %)

DBO DBC Others

Amount Conversion
Pd/C(g) Pd/C/BuONO (%)
0.5 2.5%107° 39.1
2 Lox10™" 58.6
5 2.5x107* 64.7
20 1.0x10" 89.2
% 2.5X10"" 94,5

91.6
87.7
84.5
80.3
74.6

3.1
4.3
4.7
6.6
7.8

5.3
8.0
10.8
13.1
17.6

BuONO : butyl nitrite,
Others : DBA+BA-+BF-+BuOH

Table 3. Effect of reactant composition on the

conversion and selectivity

BuONOQO %) Conversion Selectivity (%)
BuONO+BuOH (%) DBO DBC Others
95 65.2 84.6 4.7 10.7
80 63.6 83.9 5.0 1.1
60 78.3 82.9 5.5 116
40 718 81.4 6.2 12.4
20 76.5 79.4 6.8 13.8
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Table 4. Effects of experimental variables on the conversion and selectivity.

Experimental Range (1) Conversion (%) Selectivity (%)
variables DBO DBC BA BF DBA
Temperature 20~60 T t t ~ ~ ~ ~
60~120C t i t t t t
Pressure 200~1200 psig t t ! i ~ t
Catalyst L 4
Reactant 10 10 f ¢ f ! f
BuONO
BuOHLBuONO 20~100 % % t 4 t ] i
Time 1~45hr 1 + ! t t
RPM 500~ 1500 ~ § ¥ ~ ~ o~
t . increase l ! decrease $ . no effect ~ . nearly no effect
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