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An Experimental Study on the Gas Productivity from
Gas Hydrate

Seoungsoo Park, Jeongmin Han, Okbae Kwon, Changhoon Shin, Jeonghwan Lee

In this study, an experimental apparatus has been designed and set up to analyze the dissociating phenomena of hydrate in
porous rock. Experiments with the depressurization scheme have been carried out to investigate the dissociation characteristics of
methane hydrates and the productivities of dissociated gas and water. From the experiments, it has been provided a determination of
volume of gas produced and the progress of the dissociation front, as a function of time when hydrate is depressurized. Also, it has been
investigated the flowing behavior of the dissociated gas and water in porous rock and the efficiency of the production

Dissociation(3]2]), Gas Hydrate(7}23}0] =F0]E), Depressurization(#%}), Productivity(RAH), Porous Rock(THd H4)

¥ SIETIASAL S
BE-mail : sspark@kogas.rekr HTel : (031)400-7550 MFax : (031)416-7231

L MZE o HHol 2ra slasolcio]e HEdelS 95 Al
9] @s g Pz0l0], olo} Baysio] FhAgAl AL
FrsjolEdo|el 1 upgeo] Hrsla AAAHeR B cfslolA slo|=dlo| B tigt 724l Exlet slo|=g
250 9t Ao JeiH A4AYS AT AL oE ARZIA Helska s So 1 A7} =1
02 WD SIck oA ZSfelolel Wi A O & @i ol G €59 It usfol
Aol} 483} 7150 Aol s ke Az | dlo|=e) sl LAY Bo] hl S s
o] 44 D AT} SA AR So] ANET gle B Sl s Sl sfolseole el
1}, gro & A)4:40l dirfuto] B sk Aol ZRAA 7129 8582 ol 7|do] @E ofejg
A7 Tpaslolsalo|ed] Bt Qe A AALOR o] upole alwbdom 7l 94 W 2] YW, d4EY
OVIE glon] B8] u& AU, A 2ol wagll o ¥, WA 2 Sol 9tk
2 ol o HATo|A e o] 2ol T 9}, e 7 e, 1tz 2t sol=eo|=e] F4 @ delo] o]

2006. 9 Vol.2, No.3 | 37



A, A e Al F22700A, g HIHE ol &Sk
Ho A, Alz]ore] wlaokskMessoyakha) 7+ oA] 7}
Aslo|Ego|ES offj o] A{TEA (free gas)d] 34E St
A750 YYASE o7|AA A oR slo|EHo|ERE
el s 7tAE BARE Zo] Qlrk, o]e} Zo] S 7hA
sto|Ego| ESY} sHEO EJA S Alelo] & #E &2 50|
A 71 s, o] HEEAt B 3= WY T
AAAN 7iisto|EFo|EQ] djg]E FXlsk= WHORA 2
RIS EA Al 7RAABATRRY] oF30%4 =Y HjEj7 kA o
= 9 lou, A sfefsert A ok A EdAEd

o] A 4= Qlthu oA A o1q.

79 18 A4 TR AR St
H

AR FARFORAL ARFY DYEAL THY

Pressur fite axial p

38 | AxHAollLX]

NEE sus 3167449 sLotE e} Al o] A EHE Tk
U= YEHAFICE o|Fo] Fom A it 2EE 2
T UEF PTAIASE RTDAIA ZEZ} QI o] Qlrt, o
sto|Eglo]E A A dfjz] A Hote] AelE AAztew
stof, Zhehol oJgt sto| =0l E 3]4= Al AAF 271S

6} gloJH & o] §Eth, A Hjglop ARRFe R FE2
31%,E3tE = 329mdo|al, Flote] Zolel AAL 30 4em,
3.8lcmeolt}, AFTAL 4% 99.95%9] HEIAS Al
W sob2 §AEm, SR Azl ol f-dHT

mln

Y

|

r l

e

3. 2¥Z4 Y ud

3.1 FAAE

sfoledlole B4 AR erdel dBlEde dva)
Sfafo] ABEI, FAAY THE ke Bk A A,

Fok= Folgt Yo £, oF 9.65MPa®] overburdenit
9.93MPa®] ek oJRetel s 7ttt ejal AygLs
Eous AASH| Slste] Al2EE AFgor gher) 23k
712 SRet WEtAE S2AA, HEkAE 2719
7HA| oA 5 Flote] 7ItekaL, otE T E slo|Ed|o|E
AL o) AR Lw=7tA] WAA 1T FATA oA oF

& H[g7kAL ste|=glo| E AL ol 2E uff ZhaETt,
‘i'_}fﬂi, sto|Edo|EZ} sl of ¢l 7RIt 1Y 2=
BN S AR =5 gEn 2= A UrEP“H‘:} o] 1

oA FAH 27| slo|=Ho]EQ Ao R <l
6. 27Mpaoﬂxi 4. 75MPa2 43| ase @S & 5 9
, PO =01 E FAA YWH-2&71 0.2K 7ok HaEA

FATATE B o, theASA Y B ollA] 79 &
&S F7HIA Hrp B Y sho|=go|EE FAA7
3L 5ok Ao AA U3 EEE L] el 2 Aol 29
annealing ¥}74o] 21| Qlet, A e o] H7EA sto] =g

O|E= v 28l 7|7kl A%l 7] stol| ofsf P4} silE
HRE Sl 94 AT B 4= 9lou & 0|23} annealing

B2 A A0S Hhgshe Qn) e A4 aL Qi




7IAGI0|E20[E A

b3 L] PRESSURE 286

Start of formation A  TEMPERATURE

64 — .‘J'—. o
umesrnstanatrtinny
4 .
'l
.
.

282 5

o
|

s
ry
Y

.
.l
.
o
“ * End of formation
g .
" e :

"
““un
48 — hiags gy H%em
T
.

s
1 Temperature increase: 0.2 K m“““‘..
44 T T T T T T T 274

0 40 80 120 160
TIME (min)

PRESSURE (Mpa)
w w
o =
MR T
L3
e
T
TEMPERA TURE (K

278

PRESSURE
- -®-- COREIN
- - m- - PORT #2
28 'y - -%- - PORT #3
11w - - - - PORT #4
~—#- - CORE OUT

PRESSURE (MPa)
~
=
|
-
=
e
r

20— u 'wg

TIME (min)

Fig. 2 l0|=H|0|E SMP-T ZM

3.2 3fFAE

slopfjilof| stolEHo|EE FAAIZ & FUFet fE5-9
WB7E B%E 270 closed systemoA] IUHFRE7E %
of sto]go|ES] Yt W2 gro s §f2]uE
it o]F f2H2 WEE dH slo|Eo|E sfjz|atgo]
AZELE A Ao 5291 274 16KOIA 4% %o
ZF LEO| QF 9] HEpr} ¢l wi7hA] sfe] e f- Aokt

1Y 32 §&50 9ES 2.07TMPaE A5t s AdS
FYE o, FopfRS] dEATS UEbd 1ol 19 3
of ‘JrEP/}%O] Sjgjapyo] AJRER; fEEe] ool A4

rll

2 Hep P AT 01315 TETY SRl ek 72
ol F4E slol=do|ERTY sjelE 7l JFRE
2oz}, FHSA719 YAI7F Fojef ] FropglAl el
A 23] dead volume W] fAI7F =714 0.2 WEH ol oY
o] 333t 5 o] Ui 7k gl sl ZHAR Qe thA| B
He I i2e] A0 FAE, 2E 33 A vt AE
= Hehlu o] oM Aol UERdH. 3hd ARl
AdS 2] gt vt st fde & 5 e
H, ol frEiold TAE oY Ayt 4 2ERR oty
7] tizolt}. sf2jahgo] ALeliA A St ARt 2
He Aot LESQ e Y frAlske AEiolA
HAGE o] 75E HehlE. o2 782 shol=dlo|E

7k sfElE wf Ziakn Fo o go] TAE] 7hAzsi

Fig. 3 sli2I3&e| 2BHS

HJ3) Bt} of e F7he] ke b AbETHEL %
2510} 7hs 0] 2 ofuba] ShAle, sto|=dlol 7t A
shelgel ahebd b ESEt §58 4 Gl YA
EU Ukt S 0R 934 £02 §557] fzd U
EHHS Bafolch, g Toh Qe Bahert e A
2YolE BT §ET Bl gl ZAHow 1t
BLA) SR AJATS] sk BARS Lrehiic

o|Ego|E7} Sof TRl A *éﬂoi, sfzlAlzte]
9o FAE 7AARAREES 74 woktt T8 Run

A%} 75 sfjgjalgto] whE AAkgo] A7) wiTo] A W

: $ 2.07MPa& &7¢1gs @53tk sho|=

[o]E E27) tiizel 3.3w71A] B2 i}, slol=go|E
7t si=lE o, Eﬂr 7kl wet st EES B
%tk Run C9) 7 B2 o] 2 2IMParkA] Wolf=d),
2] 7228 AFo] Run B9 HISsh, dfllwl Al7ES 48t
T} Z42e] 9 7hA BARES Blaste] 19 4] YERAS
o, 28 59 Run CYf 7k2A4RE0] 7MY 2 A2 8el

2006. 9 Vol.2, No.3 | 39



0.10

0.08 —

006 —

004 —

PRODUCTION RATE (L/min)

002 —

0.00 =
RUNA RUNB RUNC

2) sl deolA, AYFk FEF ol Ak ARE =,

3) 471 éﬂifﬁ, 7V\°}°l‘:i‘ﬂ°l‘5 AFSIA 7145

A, 7HAfrE B sl AY7IE] meh el
H, 7152 T83 84R TEofof dtke A& A
3

References

Fig. 4 7IAMAS H|R

g 4= glom o]= Eetdo] BPYH 7pMeSE, dig
7} whe ) Y] Ak e A Uehdths A8 ojuldi,

~
1]

E

2 2
4 2 ofele] o 71 A8 Felm, 2ol
T Y BY A0S S ol 43S B @

_"
A2 aofsu vt ek

40 | AxHAollL x|

(1) Kvenvolden, K. A., and Lorenson, T.D., 2001, The
Global Occurrence of Natural Gas Hydrates. In:
Natural Gas Hydrates, Occurrence, Distribution, and
Detection, 3-18.

(2) Makogon, Y.F., 1997, Hydrate of Hydrocarbons,
PenWell Books, Tulsa, Oklahoma.

(3) Lee, J. H., Baek, Y. S., Sung, W. M., 2005, The
Kinetics on Hydrate Formation in Pipilines, Energy
Sources, 27, 9, 875-885.

(4) Matsumoto, R,, Okuda, Y., Aoki, Y., 1994, Methane
Hydrate: Natural Gas as Enormous Resources for 21st
Centry, Tokyo Mikkei Science Publishers, 253.

(6) Hammerschmidt, E.G., 1934, Formation of Gas
Hydrates in Natural Gas Transmission Lines, Ind. Eng.
Chem., 26, 8, 851-855b.




THABHOISEI0IE AN 240 Bt AlE o7

7t AT A
(E-mail : sspark@kogas.re kr)

re
0
ra

72T A
(E-mail : jmhan@kogas.or.kr)

SH7kAFAL AT
(E-mail : kwon@kogas.re.kr)

FH7kAFAL A
(E-mail : jhwan@kogas,re.kr)

=
0%t
ol

SH7kAFAL AT
(E-mail : chshin@kogas.re.kr)

2006. 9 Vol.2, No.3 | 41





