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Technical and economic comparison between dry coal
powder gasification and water-coal slurry gasification

Chao Wang
National Energy Group Xinjiang Hami Energy and Chemical Co., Ltd., Hami, XinJiang, 21408, China

Abstract

This paper systematically compares the techno-economic performance of two mainstream coal gasification technologies—Dry Coal
Powder Gasification (DCPG) and Water-Coal Slurry Gasification (WCSG)—using the Texaco WCSG process and the Aerospace
Furnace Powder Gasification (AFPG) process as representative examples. The analysis evaluates their process principles, technical
characteristics, operational performance, investment costs, operating expenses, environmental impacts, and overall competitiveness.
The study reveals distinct advantages and limitations in each technology regarding feedstock adaptability, gasification efficiency,
plant scale, capital intensity, and operational flexibility. The Texaco WCSG process demonstrates operational stability, broad coal
adaptability, and lower equipment wear, making it suitable for projects with significant feedstock quality fluctuations. Conversely, the
AFPG process excels in gasification efficiency, cold gas utilization efficiency, plant scale, and operational flexibility, proving more
appropriate for large-scale, high-efficiency, and flexible production requirements.
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