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Research on Design and Industrial Application of Carbon Dioxide
Waterless Fracturing and Oil Displacement Technology
System Based on CCUS Technology

Qi Xianye,Yao Kong,Yuan Xiaomeng,Guo Yunjin,Wang Ke

(College of Intelligent Manufacturing, Lanzhou Resources & Environment

Voc—Tech University,, Lanzhou Gansu 730123)

[Abstract] As an important technical means for carbon reduction, Carbon Capture, Utilization, and Storage (CCUS)
achieves the dual goals of efficient oil and gas development and carbon sequestration by capturing industrial
CO, emissions and utilizing them in oil and gas extraction.In the waterless CO, fracturing technology, liquid
CO, replaces traditional water—based fracturing fluids,which are injected into the formation at high pressure
to create fractures,establish flow channels for hydrocarbons,and increase crude oil production.In contrast, CO,
flooding improves oil recovery by reducing crude oil viscosity and increasing reservoir elasticity.This study
provides a detailed design of equipment configuration,operating parameters,and implementation processes for
waterless CO, fracturing and oil displacement technologies.Furthermore,it establishes an integrated technological
framework for CCUS in the oil and gas industry,covering the entire process from CO, capture,treatment,
transportation, and sequestration to utilization.Field applications at a shale oil platform in Northeast China and
an oilfield in Xinjiang demonstrate that waterless CO, fracturing increases crude oil production by more than
1.5times compared to before operations,with effective CO, sequestration accounting for 65% of the injected
volume.Similarly, CO, flooding achieves a recovery rate of 28% ,double that of waterflooding,and approximately
85% of the injected CO, is effectively stored.These technologies enhance oil and gas recovery and significant-
ly reduce carbon emissions,exhibiting promising prospects for industrial application.

[Keywords] CCUS technology ; carbon dioxide waterless fracturing; CO, flooding; enhance oil recovery ; carbon

sequestration ; industrial application
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