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Status quo and future trends of green and clean energy technology
toward “dual carbon” goal
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Abstract Energy is an important foundation for national economy and social development, and it is necessary to run the
concept of greening and cleaning throughout the whole process of energy production to achieve sustainable development. In the
process of building a diversified clean energy supply system, it is an effective measure to improve the quality of energy supply
through developing “low-carbon, zero-carbon and carbon-negative” technologies. The “low-carbon” goal is to reduce carbon
emissions at source, focusing on the energy-intensive fossil energy industry; the “zero carbon” technology mainly targets the
effective utilization of renewable energy such as hydrogen energy and biomass energy, achieving a complete replacement of
traditional energy; and the “carbon negative” technology connotation is the capture and conversion of carbon dioxide, aiming
at achieving a cliff-like decline in carbon emissions. Therefore, in view of the current situation of intertwined development of
conventional and new energies, this paper overviews the following three aspects: lowering of energy consumption, reduction
of pollution emissions and in-depth development and utilization of resources. As for the “zero carbon” and “carbon negative”
technologies, this paper mainly overviews from the aspects of catalysis science and technology, aiming to provide guidelines
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for the construction of a “zero-carbon future city”.

Keywords low-carbon technologies; zero-carbon energy; CO, capture and utilization
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Fig. 1 Routes to achieve the “dual carbon” goal: low carbon,

zero carbon and negative carbon technologies
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Fig. 2 Reactivity of various organic sulfur compounds in hydrodesulfurization versus their content in FCC naphtha
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Fig. 3 Economic assessment of different residue processing
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Route I:

Basic catalytic process
Transesterification

Route II:

Acidic catalytic process
Esterification
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B 6 &AM Co/Fe,0:—CaO BETHM Ih AL L 7 LA K Rz Bx 1

Fig. 6 Reaction path of waste cooking oil over Co/Fe,0;—CaO acid-base bi-functional catalyst!
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Table 2 Possible processes for CO, reduction semi-reactions
resulting from C, products and corresponding standard redox
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SR PR /V (vs. SHE)
CO, + e — CO,™ -1.900
CO, + 2H" + 2¢-— CO + H,0 -0.530
CO,+ 2H,0 + 2¢-— CO + 20H" -1.347
CO, + 2H" + 2¢-— HCOOH -0.610
COy+ H,0 +2¢"— HCOO™ + OH" -1.491
CO, +4H" + 4¢-— HCHO + H,0 —0.480
CO, +3H,0 +4e-— HCHO +40H-  —1.311
CO, + 6H" + 6e— CH;0H + H,0 -0.380
CO, + 5H,0 + 6e"— CH;0H + 60H-  —1.225
CO, + 8H" + 8¢ — CH, + 2H,0 -0.240
CO, + 6H,0 + 8¢ — CH, + 8OH" -1.072
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