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Abstract: As a by-product in the oil refining process, heavy oil including petroleum coke
and pitch have a high content of carbon and low content of ash, and are rich in
‘benzene rings’ or aromatic domains, such that preparation of high quality carbon
materials from them is possible. Here I report our recent work on the preparation of
porous carbon, carbon quantum dots (CQDs), and graphene materials, from heavy oil.
The obtained porous carbon can act as a solid acid catalyst for biomass conversion, the
as-made CQDs show good possibilities for detecting Cu2+ in water and also for
photocatalysis, and the graphene materials exhibit superior electrochemical performance
for ORR, supercapacitors, and LIBs. In order to improve the poor electron transfer inside
CQDs, various strategies including Cu-N or Cu-Zn doping and different acid oxidation
were invented. The modified CQDs show superior catalysis of 1,4-DHP. Our work offer
simple pathways to produce high quality carbon materials from heavy oil.
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