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Experimental study on influencing factors for hydrate
dissociation in a hot brine injection process

LI Shu-xia"*, LI Jie', XU Xin-hua', LI Xiao-sen®

(1. School of Petroleum Engineering in China University of Petroleum, Qingdao 266580, China;
2. Key Laboratory of Renewable Energy and Gas Hydrate, Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract; The formation and dissociation of natural gas hydrate (NGH) was studied using a specially designed one-dimension-
al experimental set-up to simulate the hydrate bearing sediment below the seabed. NGH was formed in a sandpack model (with
a diameter of 8 cm and lengh of 80 cm) , and then hot brine was injected into the sandpack to dissociate the gas hydrate. The
important factors that influencing the energy efficiency for hydrate dissociation were investigated, including the temperature of
the injected hot brine, the saturation and initial temperature of hydrate formed, and the injection time and rate of the hot brine.
The energy efficiency was defined as the ratio of the heat of the methane gas released to the injection heat. The experimental re-
sults show that, the order from big to small of factors that influencing the energy efficiency for hydrate dissociation is tempera-
ture of the injected hot brine, the saturation, initial temperature, the injection time and rate of the hot brine. The higher hy-
drate saturation and initial temperature, the higher energy efficiency, while the higher the hot-brine temperature, the lower the
energy efficiency. The temperature, injection time and injection rate of hot-brine can be optimized in order to achieve a high
thermal efficiency in the process of the hydrate dissociation. Under the experimental conditions, a maximum energy efficiency of
6.74 is achieved during the dissociation of hydrate formed at 5 °C with a saturation of 48% , when hot-brine of 40 °C is injected
at a rate of 12 ml./min for 350 min.
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Fig.1 Sketch map of experimental system

simulating NGH exploitation
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Table 1 Parameters in orthogonal experiment

KFE A%  B/C  €/C D/min E/(mL - min™!)

1 12 -1 40 150 9
2 24 1 60 250 12
3 36 3 80 350 15
4 48 5 100 450 18
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Table 2 Basic data and sensitivity factors

analysis in orthogonal experiment

’j‘(i A%  B/C C/C D/min E;fﬂ“f})' gii
1 12 -1 40 150 9 2.84
2 12 1 60 250 12 1.58
3 12 3 80 350 15 0.72
4 12 5 100 450 18 0.37
5 24 -1 60 350 18 1.72
6 24 1 40 450 15 3.35
7 24 3 100 150 12 1.41
8 24 5 80 250 9 1.67
9 36 -1 80 450 12 2.09
10 36 1 100 350 9 2.53
11 36 3 40 250 18 5.40
12 36 5 60 150 15 4.06
13 48 -1 100 250 15 2.47
14 48 1 80 150 18 3.05
15 48 3 60 450 9 3.74
16 48 5 40 350 12 6.74
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Fig.2 Variation of energy efficiency with various factors
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