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Preparation of metal ion-exchanged porous carbon nitride and elucidation of its
characteristic properties
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Layered carbon nitride, which is synthesized by calcining melamine, has a

structure in which melem polymer chains are two-dimensionally linked by hydrogen bonding, but has a
drawback of a very small specific surface area of 8.2 m2/g as a solid catalyst. Therefore, in order
to develop a new type of highly porous carbon nitride material, the authors first treated the
layered carbon nitride in concentrated sulfuric acid, followed by successive treatments with
alkaline water and then alcohol. The new carbon nitride had a much larger specific surface area of
180 m2/g and was named as '‘nanoporous carbon nitride (nano-C3N4)".

This nano-C3N4 was not soluble in water, and its solid base catalytic ability was evaluated by 1)
the nitroaldol reactions of nitromethane and aldehydes in pure H20, and 2) the deuteration reaction
of nitromethane in D20.
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BET / m?g? DH /cmigt
LiOH 156 0.51
NaOH 171 0.47
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Solid base catalyst

Yield of 1 (%)

Yield of 2 (%)

Yield of 3 (%)

nano-CsN4 83 0 3
Calcined hydrotalcite 71 0 7
A pKa=10
1.5 mmol CH3;NO, 1mL DO 20 mg  nano-
CsN4 60 20 >95%
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