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ABSTRACT

The chemical compositions of natural gases and isotopic compositions of hydrocarbon
gases were analyzed to characterize the properties of the gases which were found in
the exploratory wells from offshore Korea, as well as those dissolved in the ground
water onshore in the Pohang area.

Natural gases from the offshore area mainly consisted of hydrocarbon gases (97.98~
100%). The gases were composed of methane (90~96%) and minor amounts of heavier
components up to Cs.. Hydrocarbon gases extracted from the groundwater in the
Pohang area consisted of methane (27~376420 ppm) and ethane (19~127 ppm). The
total amount of hydrocarbon gases was related to the lithology and geological factors
surrounding the reservoir. The quantity of the hydrocarbon gases tended to increase in
the Tertiary reservoirs and in the reservoirs where the Tertiary formations were thickly
distn'buted.

According to the methane contents, composition of hydrocarbon gases, and stable
isotope data, gases from offshore wells are identified as thermogenic in origin, generated
during catagenesis stage of the oil window. On the otherhand, based on the methane
content (>99.9%) and isotopic composition (4J Bci -73.1~-43.22%), it is interpretated
that the gases from the Pohang area are predominantly composed of biogenic origins,
which were generated by the methanogenic bacterial processes under low temperatures

and anoxic conditions.
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A Zhegb 2AEHAG S 2 T A 7t AREY
EAL Ze Aoz 48 A1 (FFAFALTAL 1998) £ 49 Jtae F84 7t
2 PYZ BAYY st & F ok (o]FF, 1998). EFeAM #HE 84 Thx
= 83l4a stATE A Solgde RAo® dRBME F84 JAE 19609 HEE

e e R XY el F84 hed 4R, ¥ 2 2EE 9
JTH (FZAFALFAL, 1989, 1994; FAE 9, 1996). EF HZol= T3 Yool BE
S waEa sleae) B4E 0 A48 waE AT 99 v 9o (J9F 9,

A= BaEA shed) B4 ARE FPRm Q¥ dElAdE 4R 2 FF FALL
BAE F7h2 AAstel FU R % 23 A9 had /19 @ S4E B nR o
%ok,

2. 4714 7= 2 BEY M=

gt Jh2E A vt E 2 7]ddd ot ER/std 24 BE71Y (biogenic,
bacterial) @ & 7] ¥ (thermogenic) 7}22 F8 & 4 A9 (Faber et al, 1992). o] & 7}
29 WAL EF {713 2T BAZ ded BE 7Y vhae AdHeE w2
Zo A gk A4 e gote] oA ©3saL Tl AP HE Aol (Fig. 11 o
1998, modified after Tissot and Welte, 1984) & 719 72+ {7180 A
AdsteE #AgdA ARAelY HFe] ZAF (cracking)dl A BddTE Aol
A2 FEIY (Tissot and Welte, 1984).

AE71 7tas g A4 dHgelrt dF|AE A7) AA /UlES RiElste
d#el HAdA FAEE AdHE 22 A4 w7lYEFE 2E (microbial
fermentation, CHsCOOH — CHy + COs FE olAlH|o]E) 2 o]atzletir o] 39 (4H +
CO; — CH;y + 2H:0)2. 8 =ZA 7% & F Atk (Rice, 1992). o] HAGolA HH 2 ol=
78S BAYLE 38y o (°C BoE YC, DeuteriumX the H) we|go}o]
oz AAdHE "e JtE2E ZHE Zo] Wk (Hunt, 1996). &, &2 AE 7|4 71297
e FAQ vty ol wetd A ALY w7l GER e A2 o]iksierae] &
Aol 3 AE7Y 729 A, &2 YL v ¥ (-55~-110%) FT4E B
< WA (8D = -150~-250%) =&l g 7pxe) AfdE dihv ¥udy =1
(=40~-70%) TT4aE ¥t (6D = -250~-400%; Fig. 2; Rice, 1992).
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Fig. 1. Generation of biogenic and thermal hydrocarbon gases as a function of burial
of source rock (modified after Tissot and Welte, 1984).
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Fig. 2. Relative abundance and isotopic composition of methane in gases from the
Pohang offshore area.
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Q2 719 Axe §180 A HEH Afu taE AA4GE FHN 44
E 7t22 2571 75-150T o o2& AHoA AF9 FutHAY AZAoZHE 7
A AAEE 7M2E e ole ity o g {85 ulE Zolrt 4 HRulE
gl Aol Avie W FP02 HAHE FUEL AF € HAdAoE, FR JtAE
2 ($A 7t C-Cyp B3HY (Tissot and Welte, 1984). o] A w7t Fo) osir AA
He dg vtae AE7Y 7}*011 A FAL 5HYLE dUdes go] 28319
F942 AR s8C o A | YEldt o]R olfedM AE 71dFH & 71 vk~
€ 9 dand o8 FEE F ok FEAAIE @A 28 EE (Ro = 1.3~
20) olu] AAE HFu Fol A& AZAAA gL 318 (C-C)9 AP dMo] F=
A A HEAM AHY BELE FAER M2 AL 373 sodt RN 2
A Hojd AR stz Ao "C-BC o BC-BC o] slojd o] ®7 wWE
of thEE §9C gtol WA yehdth old A4 wWEo Hf B MfeA AHE o
g sh2=e) §BC 3o 4~25% AE A vebdtt (Sackett, 1978).
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3.8 & 24
= EHE‘:’ 6-1 F7T HF MNFFT (AT, :6'—, 3 #2, C& #3)9 A4 Al (DST)
T A F 409 AAZFEE AH AT (Ad= 30883120 m, BE= 1359-1370 m, C
3 #2 = 2427~2470 m, C3 #3 = 2376~2394 m). £ AF9| ZALeole Aty T &
g}/w\ 7tz e 2 AR E2994 EML molsy] YA £ A 10 29 A

FToA AFE QARG AEFETS A1E FNA #7F7] (separator) A%

_l

7bol T 2 ARE ¥4 ’3}7] Al e FAANA=AL (Hewlet Packerd)e] HP
5890 I 714 ZE2wtE 2R ZE A3ttt &3t 7t AES Edshr] A8 &
A& 23 (Plot fused silica column)g AF&3Y (Zo]: 50 m, WZA: 032 mm, =
FA: 05 pm). B8Fa 729 F4 Al VA ZEReEORE Y FRIF £EE 1207,
HE7] 258 200C2 3A AFHL 289 2% 21L& IOOCOH/\’] 5 ofF =231 150T

ulm

=)
Al gut A= 1% FHF (99, 9995%)% ol &kt e txe B4 SUA =
AL Y3l e FAAAZALY 6890 714 ZZvelEaH =, Y7 WE (Finnigan Ma
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Abe] 714 AE2vtEadlE (GC Combustion III), Delta plus7F 9238 S Y4% A58
7] (IRMS)E o] &3t} 7129 28 & fsid= A4 (Molecular seive 5A) Z Y
S (PLOT Fused Silica type, Z29°];25 m, 7,053 mm, Z&F7;50 ¢m) o]-&3 ).

TFE T EF BAS L2 m2uA T ATL0dAM o Fo ok

RXE-EN N

41 A~ FF 2 AR
Y YEE 6137 NFT w 278 A Shak gEsa JBo] FEL oF
AA BT (Table 1. o|2A @sh5s 7x 42

39 Ay FE7tA] Zdste dide CEY Ald FA A 7} Bholl
A, 4 R 2 B FAL AEAAEZ (Ce) EFTH. CE2 DST #2 2 #39] 72
AEE Wi FAEIA 22 SA LA "3’“5101 FALEE olF ARE FIA IAAH
oS & F U (Table 1). A" 7129 F g@3ted AEF degy FHuE 49
HH 096 olstE 4 7l2e §A4S L]'E]"’uq 472 9 72 100 m® Hel o
A2 = & 9+ AE (gas liquid vapor)o]l 1.3 [ o] ETHO Q= 5L 7hA
2 g /7t 97% okl ZhAolth (Tissot and Welte, 1984).

Z3 AGoA A AEFFEEHRE FE2H £ 729 &2e 270 mlddA 50.1
ml/l 74A 9 B9 E BT FEE JtA& T 98ra JhARE g deke] HEHA

o % @84 she $2E 27 pomelA 376547 ppm A AEHA LR dwte] F 7
4 A4Eolth (Table 2). B85 7hxel $5& t5d % Fu obdst ool gt
Aoz Bth Z olod §EY 2 FAW ZYA dEFAA AAY AsFAd 2%
# BEHEAE FEE 5Fl AU AFFY AREAN FEF Gara bzl
ulsl Fol v Mol A3 BrzY AsFeld FEB @A stro FFL ve
gabolM moh AuHez e oz uUBut F vSSs shae) FHe urde
P4 el % NFF FHel Adt wAol YolA Al HASe TAt FA;, A4
ogtzel F WIW AY AFFAA @aFa stxe FFo| e FFL mAY

T3 A Ashsol BTAE & BI5EL 7 dwe) FHuE BAD ARdN 2E
99% ol AYH VA shaz WHAY (Fig 2. AT~

Yol A2 ¢22 ¢ JdE AE (gas liquid vapor)o] 1.3 [ 0|3} E£&Eo] Q& e&d4
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Table 1. Composition and Origin of the Hydrocarbon gases in the Ulleung Basin.

A% B& Cs, #2 Ce, #3
Methane 89.83 95.97 90.39 90.81
Ethane 5.82 3.80 4.14 4.1
Propane 2.79 0.05 1.95 1.93
Iso-Butane 0.77 0.07 0.43 0.42
n- Butane 0.79 - 0.48 0.48
Iso-pentane - - 0.18 0.16
n-Pentane - - 0.11 0.08
Hexanes - - 0.17 0.11
Hexanes plus - - 0.13 0.02
Total HC Gas 100 99.62 97.98 98.11
2 C1/Cn 0.90 0.96 0.92 0.93
CO» - 0.38 1.75 1.64
Nitrogen - - 0.27 0.25
Methane 2 NC -38.8 -42.7 -32.37 -36.39
D -121.6 -2254 - -

Ethane 8 C -28.57 - -26.92 -28.92
Propane | §C -28.19 - -24.54 -26.89
Depth (m) 3088-3120 1359-1370 2427-2470 2376-2394
Origin Thermogenic Thermogenic Thermogenic Thermogenic
Stage of Cat.agenesis Cat‘agenesis Cat'agenesis Catggenesis
evolution (Oil & Kerogen|(Oil & Kerogen |(Oil & Kerogen |(Oil & Kerogen

Cracking) Cracking) Cracking) Cracking)

Table 2. Chemical analysis of water dissolved natural gases in the Pohang

area.
. Total Chemical composition
Sa;}nple D(ept)h Geologic extracted gas| CHs | CoHe | C1/ | 8 *C1 Remarks
e age (n¢/¢ water)| (ppm) |(ppm)|=Cn| (%)
W1 600 |Cretaceous(?) 40.0 35,173 19 {99.95| n.a. ANadx 59
W2 420 | Miocene (?) 34.0 34.800 0 100 |{-66.73| =3 xa=x
W3 280 Miocene 33.0 5400 0 100 |-65.61 e A4
W4 | 200> Miocene 35.4 328.175] 54 199.98 - Z2931 g4+
W5 700 |Cretaceous(?) 27.0 8600 | n.a. - 1-59.73 Aol
W6 120 Eocene(?) 29.4 27 n.a. ~ - Al &3
W7 660 |Cretaceous(?) 33.0 79583 | 20 199.97|-43.22 ATz
W8 170 Miocene 50.1 376,420 127 199.97|-60.36 o} =9l
W9 200 Miocene 39.0 114,767 19 199.98{-73.10| |Id% F&H A
W10 260 | Miocene(?) 30.0 330.800{ n.a. - |-52.32 Azt
n.a. - not analysed

— 45—




FTH A A%
A6zt =R =3 (1999

|'>

7F2~2 (Hunt, 1996) 97% o]ol dwigk 722 o] fojd 7tA2 Aojdd. AA 7t
AE 714 7tzolAY 52 g4 A4 @A F wWEAUA L (metagenesis) 373
AN F2 AP @3t5ik steolt 23 AHe A3 A2 HAFY €4 A
gAE 13 ¢ 9 (01 F 9 1997; Kim, 1990) AI37]1Fel 2 £Xsts FE4 7t
F2 AL, Fakx BAdA Wg A4 e ol ZEe] osiA A" AEVY
A ES- Sk

rlr

¢

rr

12 7429 719 2 AR % @A

HE2 6-1 279 g AFFe AY TN AAR Dalss e s9e ¥
A7) dalA e Ba W sa0) $A94 B AW A T2 A% 44 Aol
N gy Aze adge oan ot 448 Ac= #AHUG (Table 1, Fig
2). AEFAN BAE 2o B E4S AHRY BEH CFI £ 43 7L 7}
AR Awe] g Ba E994 ol AT QWAL wol=d WY A T @
S92 vE g2 YEdE 28 ¢ 4 A old Axe B, c—q st AT
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],
gt FHEs &8 ZAEd o A 5o 6}1*-1 & 4 el FF E’AM é%%% =
ol7] M= Bk LT 7Y w3 2 54 Foto) dig A7Vt a7En g3a
7ol AR B4 FALAL HE o] &AM 7t d A& UAE Vhed B 23 A
TECEF #2, #3 © EF HF A4 dAldA 848 Aoln
A9 7t2rt CF 7h2Rt AlY AE7t ZedE 8781 €8 d5EE ¥ 3=
vel ol (James, 1983).

g A9 44 e vt
of wetx ozt dr}. AsFE FET HFFY AR7
(67°C1) gkol ®olr &% F4e dede Aoz Rol HHZe Hsy AEdAE
Ao 4719 Jhxe AAE dTgE RS UEdg. §, Az
7b FHEr Al 29 7] Ao A" wE tash EFsol 7] HEd §°C ghol
o4 =4 Jeigd 2oz siMdn g @714 72 e #ga
Fg ujd Ar2 92X gged oln Axe XY A {7189 € As @AV A
T NG A DAl 27 sidEe & A7 dAE (]9 F 9 1997,
Kim, 1990).
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