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Fracturing Damage of Coal Bed Methane Caused by Surfactants
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Abstract The coal expansibility, wettability, adsorption, surface tension, damage, adsorption and desorption experiments of cationic
surfactant, nonionic surfactant and anionic surfactant were performed to investigate the effect of surfactants on hydraulic fracturing in
coal bed methane (CBM) reservoir. The expansion height, contact angle, adsorption forms and absorbance, the surface tension and
permeability of coal samples before and after damage, adsorption and desorption of different surfactants and compounded systems
were compared and analyzed to identify the optimal system. The investigation shows that the surfactants and water have little effect on
coal expansibility. The cationic surfactant increases the coal sample’ s hydrophobicity, the nonionic surfactant maintains the coal
wettability, and the anionic surfactant increases the coal hydrophilia. The nonionic surfactant enlarges coal porosity and accelerates
coal gas desorption. The GM is dot adsorption, OP is tile adsorption, and 1831 is conjoined structure adsorption. The GMOP-4
compounded system with low surface tension significantly decreases the GM adsorption volume and accelerates coal gas desorption. The
GMOP-4 compounded system realizes the low—cost and high—performance application of cationic surfactants in CBM hydraulic fracturing.

Keywords CBM; hydraulic fracturing; surfactant; coal sample damage experiment
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Table 1 Experimental result of coal expansibility
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Fig.1 Contact angle variation between different

fluids and coal sample
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Fig. 2 Fluid adsorption capacities under different fluid
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Table 3 Surface tension of different fluid systems

FI K S/ (mN-m™)

I AL B AT ALBR S
HK 68 60
GMOP-4(a) 28 34
GMOP-4(b) 28 29
0P-15(a) 32 32
0P-15(b) 32 32
GM(a) 28 38
GM(b) 28 28

E: Bk R E 544 (2)400 mg/L, (b)1000 mg/L.
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Table 4 Fluid damage experiment on coal samples

Gy P WA B 5345 (0.5% ) YiERT K/107 pm? YR K107 pm? E=
1 GMOP-4 0.2172 0.1863 14.22
2 1831 0.1514 0.1182 21.93
3 oP-15 1.6744 1.3551 19.07
4 GM 0.4237 0.3863 8.83
5 K 0.2354 0.1910 18.86
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Fig. 4 Fluid damage experiment on coal samples
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