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Abstract: Shale gas development in areas with deficient water resources should focus on water-conservative or water-free fracturing
technologies besides production. In this paper, first, CO, foam fracturing was compared with slickwater fracturing and other water-con-
servative or water-free fracturing technologies in terms of their technical characteristics and advantages. It is indicated that CO, foam
fracturing is advantageous in that much less water is consumed; that its stimulated reservoir volume (SRV) can be as good as that of
slickwater fracturing if its displacement rate and volume are increased; and that it presents lower requirements for equipment reformation,
less difficulty in mixed injection and operations, and lower safety risks compared with other water-conservative or water-free fracturing
technologies. Second, the physical properties of CO, foam fracturing fluid were analyzed. It is shown that CO, in the reservoir conditions
is at a supercritical state due to the complexity of CO, phase change, and it, together with water-based fracturing fluid, forms CO, foam.
Third, the equipment and technologies for CO, foam fracturing were reviewed. In view of equipment, staged technology, operational pro-
cedure and security insurance, liquefied CO, pumping process is added, so the special properties of CO, should be considered and corre-
sponding security precautions should be taken. Finally, the application of CO, foam fracturing in Ohio and Lewis of the USA, Monteny of
Canada, and Yanchang of China was investigated, and remarkable stimulation results were obtained. The study results provide a new idea
and method for fracturing stimulation of shale gas in the Sichuan Basin, as well as important technical reserves and supplement for shale
gas development in water shortage areas.

Keywords: Shale gas; CO, foam fracturing; Physical properties; Fracturing equipment; Staged technology; Operational procedure; Field
application
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