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Effect of CH4 Gas Injection Method on CH4 Hydrate Formation
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Abstract: In order to study the effects of CH4 gas injection method on the morphologies, structures and gas contents of
methane hydrate, a hydrate formation experiment was performed in a high pressure reactor. Results showed that small
amount of CH4 hydrate was produced when gas injected from the top of the reactor, while large amount of hydrate was
produced when gas bubbled from the bottom. There are few CHs molecules in large cages of structure I hydrate when
performed by the top-injection method, and the ratio of CH4 molecules in large and small cages was ideally 3:1 when the

CHjs hydrate was prepared by bottom-bubble method.
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Fig. 1 Pictures of the reactor captured at the 1st, 3rd, 6th and 9th day, respectively
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Fig. 2 Pictures of the reactor captured at the 1st, 3rd, 6th and 9th day, respectively
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Table 1 The pressure decrement in one day in experiment 1 and
experiment 2

Pressure drop / MPa
Time / d
experiment 1 experiment 2
1 1.51 1.48
2 1.32 0.82
3 1.02 0.63
4 0.90 0.46
5 0.85 0.20
6 0.66 0.13
7 0.42 0.08
8 0.27 0.1
9 0.11 0.07
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Fig. 3 The plot of pressure decrement every day in experiment
1 and experiment 2

S 1 FNSEE 2 WUKAIE RS R Z G, 4
FHRLS ETER I AE B CHy /KSR, . FTAR45
BEITFE 4 15 b, MEPTR, Frgtikh e 1
FISCEE 2 Frfs CHs KEWIFESL 1 FIFESY 2 #BYE
2905 cm™' Kb ISR, FE 2915 em™! Ab H AR
XA H AT . 2905 em ! A H B A R 1 0 ) R T
I RUKAWIHRETHI CHy 20 T C—H Higadk
Bl 1M 2915 em ™ 4b B A AL TSI ) JE T 1 AUK G
P /INEF ) CH 7311 C—H iRl K,
SCHG 1 MISEES 2 AR KA PIRE SRR T CH4 K
AW (B, IWEFA AR, BAKEYIRER T
2905 cm™' AbEIEFT 2915 om ! Kb HUAE SR A —
FERY, RESE 1ALl 3.1 0 1, TRES 2 i Ml
251, XAEERUEHEES | PAEEZH CHy T
fEET 1 ADKAMIRRE T, WA 2 P L
() CHa 5 FAFTET/NETH . bal A, S256 1
A CHy K EYIH A B2 FAE T KRB RET
W, T RS K S YIRS

Hydrate sample 1

2905

Intensity

2915

2800 2850 2900 2950 3000
Wavenumber / cm™'

K4 528 1 BTk PIAeh BB S g

Fig.4 The Raman spectra of the hydrate sample from experiment 1
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Fig.5 The Raman spectra of the hydrate sample from experiment 2
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Fig. 6 The comparison Raman spectra of the hydrate samples
from experiment 1 and experiment 2
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