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Effect of mineral type on the formation of natural gas hydrate
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Abstract: The formation of natural gas hydrates in sediments is constrained by various factors, among which the physical and chemical
properties of the sediments should not be overlooked. Based on the mineral composition of sediments in the South China Sea, the formation of
natural gas hydrate was simulated experimentally by using four different minerals, olivine, carbonate, feldspar, and quartz. Results show that at
low water saturation, the stronger hydrophilicity of the mineral, the longer the hydrate nucleation time; while at high water saturation, the effect
of mineral hydrophilicity is weakened, the hydrate nucleation time is similar among the four minerals. The hydrate growth rate of olivine is the
fastest, while quartz is the slowest. Additionally, the hydrate in all four minerals showed the characteristic of growing from sediment to the
upper gas-phase space, which resulted in a trend of rapid growth followed by slow growth and then rapid growth of hydrates. The final hydrate
saturation of the four minerals under same moisture content conditions was similar, ranging 12.52%~34.32%. The experimental results provide
a reference for geological exploration and site selection for hydrate mining.

Key words: natural gas hydrates; minerals; hydrophilicity; initial moisture content; nucleation
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Fig.l1 The experimental setup for hydrate formation simulation
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Table 1 Measurements of four minerals
B TR KA VEE
B E/(g/em®) 2.81240.002 2.793+0.003 2.651+0.001 2.644+0.003
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Table 2 Experimental conditions and results for hydrate formation in minerals

W& K% Py /g FETRAF/mL IRE AN /% B A IK AN E /Y%
25 691.325 47.1 12.84 0.00
40 692.771 75.3 22.60 443
MAT 55 698.551 105.2 29.78 9.02
70 698.551 133.9 30.08 46.08
85 698.551 162.6 33.54 58.33
25 695.948 47.5 12.95 0.00
40 715.069 83.8 21.85 5.46
[VdivEN 55 700.172 112.9 30.44 11.97
70 700.172 141.6 31.21 45.16
85 700.172 172.0 33.07 57.86
25 699.250 47.0 12.25 0.00
40 699.061 82.8 21.93 6.34
KH 55 700.707 114.2 30.46 14.21
70 700.707 145.3 31.72 44 .83
85 700.707 176.5 33.61 58.22
25 703.411 48.9 13.86 0.00
40 690.693 82.0 22.18 6.52
A 55 706.789 1154 30.96 14.97
70 706.789 146.8 32.04 44.67
85 706.789 178.3 34,32 58.76
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Fig.3 Comparison of nucleation time of hydrates in four minerals

at different moisture contents
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a:Hydrate in olivine, b: hydrate in carbonate, c: hydrate in feldspar,

d: hydrate in quartz.
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