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Calculation of methane hydrate solubility in marine environment
and its condraints on gas hydrate occurrence

U Zheng'® ,CHEN Duo-Fu'?
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2 Guangzhou Center for Gas Hydrate Research , Chinese Academy o Sciences , Guangzhou 510640 , China
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Abgract Beddes gopropriate temperature and pressure , sUficient gas supply is necessary for gas hydrate
crygalization within gas hydrate gable zone (GHSZ) of marine environment. In this artide we congruct the
caculdion of methane lubilities in the equilibrium sygem o hydrate-water-free gas ,hydrate-water ,and water-
free gas. The phase diagram of methane solubility versus depth is figured out ,by which four phase fidds of
methane occurrence , namdly free gas fidd , disolved gas fidd , hydrate-water field and hydrate-weter-free gas
fiedd. The contents of hydrate and free gas a dtes 1249,1250,997 are conputed. At ste 1249 and 1250,
hydrate content is10% 61 % (13.5 72.4mbd) and0.7% 1.9% (35 106.5 mbg) in sediment pores,

(KZCX2- YWF108 , KZCX3-S\-224) (40572071)
(G aCX-04-03)
, ,1980 ,
* ,Emal: cf @jg.ac.cn
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repectively. The layer of free gas immediatdy below the base of GHSZ & these two dtesis about 22 m thick

and itsfree gas content is about 4 % in sediment pores. At dte 997 ,there is o hydrate in the sediment above

146. 9 mbd ,hydrate occurs from 202. 4 to 433.3 mbd occupying aout 5% 7 % o porodty. The free gas

layer is about 80 m thick below the hydrate layer ,and concentration of methane free gasisabout 0.2% 28 %

in the pore.

Keywords Methane hydrate sydem , Methane olubility , Methane phase , GHSZ cdculation , Hydrate and free
gas concertraion , Hydrate Ridge , Blake Ridge
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Table 1 The thickness o HSZ calculated by methane solubility and parameters
H/m To/()  o/(mkm?b SR Dew/(mbd) D/ (mbd) Dx/(mbs)
ODP1249 778 4.31 54 3.6 115 125 115
ODP1250 792 3.99 58 3.6 114 124 114.5
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2
Table 2 In-situ methane concentration deter mined by PC$** and predicted
contents of methane hydrate or free gas in sediment pore
(mb) (mv) (%)
1249
1249F 4P 13.5 14.5 4027.2 5033.9 61
1249C 6P 33.5 4.5 524.0 2278.4 18
1249F 14P 7.4 T2.4 215.7 217.9 10
1250
1250D-5P 3B 3B 189.5 206.0 1.9
1250G-9P 172 112.4 124.9 0.6
1250D- 13P 103.5 106.5 146.2 153.9 0.7
1250F 4P 19 120 244.9 278.3 4"
1250D-18P 135.2 136.2 65.7 70.7 0
997
997A-18P 146.9 30 0
997A-25P 202. 4 410 5
997A-49P 3%4.9 580 6
997A-55P 433.3 660 7
997B-10P 462.2 1890 24(13"
997B-15P 501.8 540 28"
997B-21P 549.9 200 0.2"
.24(137) 24
24(137) 13 = (PCS ) x /R,
= (PCS . ) x x mol-L° %,
2.4L-ml 1R .o 164, 8.314x10° PaL- K 'l 1, K
1249 997 634,
20 m. ,
4.2 (ODP164 997 ) 202.4 433.3 mbd 997A-25P 997A-
ODP164 49P  997A-55P PCS
(71
: 997 5% 7%.
' 997B-10P(462. 2 mbd) PCS
. 186 450 m 1890 MM, 24 9%(
4% ’ e 2) . 997B-15P 501.8 m,
' ,PCS (540 mv1)
PCS 99 %
7@ gg7 (X, !
i ( 2, 28%( 2).
476 mbs (1) 997B-21P (549.9 m)
BSR (464 + 8 mbe) ,ODP97
2 997 146.9 m 80 m
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