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Heteroatoms-codoped carbon alloy catalysts for base-catalyzed reaction
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This study focused on boron- and nitrogen-codoped carbon alloy (BCN) as a
solid base catalyst. The base catalytic activity of the BCN catalyst prepared under various
heat-treatment conditions was evaluated by the Knoevenagel reaction of benzaldehyde with ethyl
cyanoacetate. The activity enhanced with increasing the amounts of boron and nitrogen atoms in BCN.
The investigation of the relation between the structure and the activity of the BCN catalysts
revealed that presence of B-N-C site contributed to enhancing the catalytic activity.
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Scheme 1 Knoevenagel reaction of benzaldehyde with ethyl cyanoacetate to produce ethyl cyanocinnamate.
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Table 1 Surface atomic composition and ECC yield of the prepared samples.

Atomic concentration (% i
Entry Sample %) B/C N/C ECCOyIEId
B C N 0 (%)
1 1.0-600-BCN 22.9 44.4 20.5 12.2 0.516 0.462 79
2 1.0-800-BCN 26.7 39.4 21.3 12.6 0.678 0.541 82
3 1.0-1000-BCN 24.8 41.9 22.7 10.5 0.592 0.542 74
4 0.5-600-BCN 20.0 495 18.7 11.8 0.404 0.378 76
5 0.5-800-BCN 28.9 38.8 22.1 10.2 0.745 0.570 77
6 0.5-1000-BCN 26.4 42.6 20.6 104 0.620 0.484 67
7 0.1-600-BCN 19.0 52.4 19.0 9.7 0.363 0.363 23
8 0.1-800-BCN 19.2 52.7 18.3 9.9 0.364 0.347 25
9 0.1-1000-BCN 17.0 58.1 14.7 10.2 0.293 0.253 19
10  600-NC - 79.5 119 8.7 - 0.150 5
11  h-BN 46.4 - 50.7 29 - - 6
12 MgO - - - - - - 81
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Fig. 1 Effects of (a) BCls concentration and (b) heat-treatment temperature on ECC yield.
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Fig. 2 Distribution of nitrogen species of the BCN samples prepared

(a) at different heat-treatment temperatures and (b) with different BCl; concentrations.
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Fig. 3 Relationships between ECC yield and (a) N-I and (b) N-II ratios.
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