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A Comparative Study on the Effect of THF and Oxidized Carbon Nanotubes

for Methane Hydrate Formation
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ABSTRACT: Methane hydrate is formed by physical binding between water molecules and
methane gas, which is captured in the cavities of water molecules under the specific temperature
and pressure. 1 m’ hydrate of pure methane can be decomposed to the methane gas of 172 m’
and water of 0.8 m’ at standard condition. Therefore, there are a lot of practical applications such
as separation processes, natural gas storage transportation and carbon dioxide sequestration. For
the industrial utilization of hydrate, it is very important to rapidly manufacture hydrate. So in this
study, hydrate formation was experimented by adding THF and oxidized carbon nanotubes in
distilled water, respectively. The results show that when the oxidized carbon nanofluids of 0.03
wt% was, the amount of gas consumed during the formation of methane hydrate was higher than
that in the THF aqueous solution. Also, the oxidized carbon nanofluids decreased the hydrate
formation time to a greater extent than the THF aqueous solution at the same subcooling tempera-
ture.

Key words: Methane hydrate(" g 3lo]=# o] E), Tetrahydrofuran(THF), Oxidized carbon
nanofluids (A3} gt Ay 3= -4)), Formation(A4)), Subcooling(v4 &)
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. Pressure sensor
® oD ? . Relief valve
10. pressure gauge

: - 2 11. Metering valve

- 12. Diaphragm valve
16 18 13. Solenoid valve
-: 14. Check valve

- 15. Vent line
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- ) |17 18. Water bath
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20. Computer

Fig. 1 Schematic diagram of experimental apparatus.
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Table 1 Properties of THF

Properties THF
Empirical formula CaHs0
Molecular weight(g) 7211

Purity (%) 99

density(g/mf) 0.884
Type liquid

Table 2 Properties of CM-95

Properties CM-95

Diameter(nm) 10~15

Length(um) 10~20
Purity (wt%) 95
Bulk Density(g/ em’) 0.1
Surface Area(m’/. g) 200

dolE S 91 THFS 2hs}
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(a) Oxidized CM-95
Fig. 1 SEM microphoto of carbon nanotubes.
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Fig. 5 Comparison of Phase equilibria points.
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