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Abstract: Under the dual-carbon strategy, coal—fired power plants confront increasing pressure to reduce CO
emissions while maintaining energy security. Coupling carbon capture (CC) with CO . hydrogenation to synthetic
fuels (e-Fuels) provides a promising pathway for the low—carbon transition of coal power. This review focuses on the
full-chain "CC to e—Fuels" system, covering carbon capture, hydrogen supply, syngas generation, fuel synthesis,
and process integration. Major units, including reverse water—gas shift, Fischer — Tropsch synthesis, methanol-
derived pathways, and direct CO> hydrogenation, are summarized. The analysis shows that the key challenge lies in
the coordinated matching of carbon capture, hydrogen supply, and downstream conversion, rather than the efficiency
of individual units alone. With appropriate technique, engineering, energy and economic boundaries, this pathway

has potential for large—scale demonstration and may become an important complement to coal power
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Table 3 Comparison of different water electrolysis technologies'
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Fig. 5 Mainstream syngas generation and conversion technologies within coal—fired power plant cc systems
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Fig. 6 Reaction mechanism of main syngas generation technologies (RWGS, DRM, MeOH)
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Fig. 7 Reaction mechanism of main syngas conversion technologies (FTS, MTJ/MTG, CO, direct hydrogenation)
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