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Experimental study on effect of liquid nitrogen on rock failure during
cryogenic nitrogen fracturing
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Abstract: For the purpose of investigating the effect of cryogenic nitrogen on rock breaking, two kinds of sandstone samples
were selected to test in laboratory. Through analyzing the change in pore volume and pore structure by nuclear magnetic reso-
nance technique, the failure types of anhydrous and water saturated rock samples were studied. The results show that shrinkage
deformation occurs and pore volume decreases in anhydrous rock samples under liquid nitrogen thermal shock. And the pore
volume of red sandstone and white sandstone decrease by 8.63% and 4.78 respectively. The water-saturated samples are bro-
ken by liquid nitrogen freezing, during which obvious cracks appear. While the freezing effect will damage the weak cement be-
tween rock minerals. When the damaged zone connects with each other, obvious cracks will be formed in the rock matrix.
Key words: cryogenic liquid nitrogen; fracturing; thermal shock; freezing; rock failure; pore structure; nuclear magnetic
resonance ( NMR)
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