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Gaseous Aliphatic Hydrocarbons (C, ~C;) in the
Sedimentary Rocks

By
Hiroshi YoneTANI & Takashi HIRUKAWA

Abstract

This paper deals with the geochemical study of natural gas in the sedimentary rocks.

The gas samples were abstracted from the cutting and drilling core which were obtained
on occasion of the stratigraphic drilling at Kasukabe, Saitama Prefecture, and these gas samples
were analysed by Gas Chromatograph. A summary of the results is shown below:

1) To abstract the gases from the cutting and drilling core, the carrier gas method was used.
According to the above technique, the total amount of abstracted gases is mainly affected by
heating temperature and time.

2) The estimated gas components (sensitivity; 10 -4 mlifkg) are H, and gaseous aliphatic
hydrocarbons (C; ~C;). It is assumed that the greater part of H, and olefine hydrocarbons
which are detected at the shallower zone may be generated from the organic matter in
sediments by the thermal decomposition caused by drilling and heating.

3) The total amount of the aliphatic hydrocarbons varies from a minimum of 0.08 to a ma-
ximum of 53.80 ml/kg, and the observed values of gas-water ratios are far less than the theo-
retical ones. As a rule, the total amount of aliphatic hydrocarbons increases vertically toward
the deeper zone, and sandstones and tuffaceous rocks contain large amounts of gas than the
other rocks.

4) The relation between the carbon number of aliphatic hydrocarbon components and the
quantity of them has been examined from the data. The preferred order of abundance is
C;>Cy,>Cy>C,>C;, and the order is noticed on the samples of about 90%,, and especially
CH, (C,) is abundant.

5) Generally speaking, the distributional figures of each hydrocarbon component have the
characteristics corresponding to the penetrated formations, and the shape of these figures
resembles each other. Especially, this fact is stressed in the case of CH,.

6) Itis presumed that relatively much amount of hydrocarbons in the Tokigawa and Fukuda
formations were supplied from the different two mother rocks, respectively, by the mechanism
of migration and accumulation.

7) The values of CH,/[total aliphatic hydrocarbons (C,~ C;)] ratio are ranging from 2 to 550.
It is considered that the observed values are lower than the real ones, because the diffusive
velocity of CH, into the atmosphere during the abstract of gas from samples is larger than

those of the other hydrocarbons. The above values have a tendency to decrease toward the
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deeper zone (the older sediments), and concurrently, this fact means that the chemical

composition of gas in the deeper zone resembles that of oil horizons.
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HEACEFER T s BREHERIEATZEY 2 (C~GC) kB £

F.D. (1950) m# &z X % &, n-Butane 5 X (8 i-Butane
DISCIz BT B EEBHR T, WS OERERIZEH
Zh 0.4:0.6 T3 (i-Pentane 33 X (X n-Pentane G
i, 0.6:0.05),
, (1963) 2 Sacmanen, A.N. (1954) %,
%n%nf%wxkivﬁﬂoﬁmmﬁﬁwmowfﬁ
FELTRER, R LEAFOEERRY LT avnE
a&Fﬁonfwéo
T, SEEELMBBEIL 7z =7 B I OB HRON A

mm, Butane piEnsL, >1EAT 08
64% Th B, Eiz, PHREICEIT G MITIED BT
AEDVTHTY, BRI Z50%LLT OHE (o
BRICETFOER DB LITHB) D) Th 5, —
%, SR oy g, 273 ZOHERD H R T
387%, BHFTH OB 2 TIX80% DEFIN L 5 TH
%, THLIZEREHRDRY T, KAV AFORIEK
REMERICPERIRSRE LT B LTy 2y, 2
72, Wik 3 Zh b{bfoRs, Btk X UBE
BEEOERE B GA, T OBEORIFHTHEDM
%, 5%, TR 3B EROMEL bEEL
THRELATHER S R,

5.4 C; LIEDRILKE S HIZE

B O, BEELL LT, bW
DAMOEHRBIE L TICET S L, HET T ADOHAL
LINERBLT, C UEDRILAROEB T ELLE
{3, —FZOBEBTRBT 5 HLEBHNES FEOWMEE
BWL, RNT T 4 VRRIEKFE V7w 5T 4 VR
{LkE R LUFBFRRIKROMRETT L O 2R 5,
DEY, ZOBRBTHETIRRT A OMAE SRS &,
ZhicgEhd G L EoR{bkFERER, Ba0fF#E
TP LEHRT A RABRTADEPTREEETT.
WL, BRI, TRY 2 OMK L B L 0
%ﬁéﬁ%%@@lo@ﬁ&abr,cﬂ
& C, U\_ﬁ@ﬁ,ﬂﬁmﬁzxi DEFHAVTERT L
ThoT&, AU X5 EFHETE) SQures, R, M,
13, EHFIC B B RIH A0S 210/1~20]1,
—ﬁ%m%%?%%%ﬁxmovvca,ﬂ%@ﬁoﬁ
LLTERERRBIL TV B
FTTIEELO— KA (1968) 1, bAEOFT, B
HHEFEY (k- BB BV n;u%gﬁﬁmué
v%ﬁﬁk%%?éf%ﬁzwcu¢@ﬁmmﬁng
EZE L, 20RR, 2L oflT, BT iz
B4) WE - RBOBE

#5) Davis, J. B., (1967) : Petroleum Microbiology, Elsevier

Publishing Company %> O35 F3CER

Hrrcron, B

< LE )

“Ufolmfm,%Mﬁm%wafiw%w%kb
%“ﬁamﬁmzrmw’o‘)ouv imﬂafﬂwxrlg’o
BT L 5 EE B, coc Lk, HUERRL AR

L oMz, s ) HREBEEERD D L2 5,

FI2R, SEEELPBRILL, TR IUERR
BERTVIRALTAD EL, &

Co~Cs BRI AR A
BE HBRE{R) L R E R LI b O TH B, RN,
— AN IR ER DR 0> & B ORTEI R E i ) T o
ﬁ%ﬁm 550~ 2T (Bi& 55001E
X, FREES OEHT 20N X & et % Lk
VIRWETH 3, ChiFdRs it - THE R TR
FUMEEREPEBLTHL, ZhitEEhTh3 R
FHMT 5 ETOMIC, KKR~#ET 5 CH, 5%, G
PUEDRIEAZ IV DL I LZRBEALTV S0 LA
b d) WREWEEZ T ERA R 5. Z0F AR
TSR EEA» S, R, BE»bEMicbizoT
DT DHREF ORBHEER, b 3R
DERE, EEMIe (BERREAT) 53 Teabnt
LTEREI NS,

MR BT OFERS, Wb AEWERIC g YR
BL7erEaRRT 3R 0FEEL LT, FI3MRLZ L

5 e (BEL ORMAEDIR) s x ¢ i

5, R, FHELOHARRE L EEWTL TiTinbh
THITES) bic X 3 AMCEOEESMTH 5, RN
T X ok, BEILTH 2,000mb % v ORfHIES it
~EIER P O AV 1S, BB o0/ W E
BHRONDBLUSN, &kl LTikbE YV ERS B 772 7%
v, AHLERRIC LB Z 0BT, TORBRED
2, AR BT 2ERDOBM~DOER L HEA
OB E, HARO G g e HOBEE
fBE—RFIBELIZERNVE ST T B, ZOT LI
DWTEELE, 2EDLSICER D,
PHREFRRKBEOMETHIHBRTOEWF HE =%
HBlz > THB L, ZhizoWTOFERE ik BE ik
0.0208TH D, THiTH L, SEEMEN-EHE DI
EDOEHIRMAE130.0265, &bzl ) FAEOR
NBOREETIE, ZhE)OREN 0.017DETH
5, ZOWBHRTREBECEL METHSICH L,
VhYSEMOFEELTT IO THBEELONS, L
BT, ThLIZERFMNERTHDLEEBLLNDN
x*@ﬁgxgé%%%ggﬁﬁ,%%E@%ﬁxﬁﬁ
LFzaThsrd, 29 LTREETERSNZTAER X

6) HE=a—2, 1005, 128, (1962)

15—( 15 )




HEREFAR FE2% £ 15

ol { 10 190
. ® —t — — .
TASHE B B X
wrs | g ™
2 ¥ &~ 500
fz%;ww% @ ,‘;—*
= ' ’
. B
proNn| | B
REIIN| C | #
e I R T —_—
e |
tﬁﬂ?iﬁ%%w EE S
RS g | 4 §
BRAR || & —
DS
BB # 1500l \.
ARE
Frog 0| T | —

wEwERE| | [
B RS .
2000 ’ : .

bR B

p—

*

i

o2

ofE S

|
G-

"R B - 2500 |- /-/
zE || B N
B ;; -/
REkE
SRt s000]-

CH.
W oo REkRARPEEAT

o001 001 o/ I
" — — —
TasEE 0B BR| E
(M)
PEI ] g
‘/)H‘E T ﬁ; 5001 .
Y | ‘f
s &
B\
pEoyr || % AN
EESIL| C | o )
A E R - 7000
EREE .
s | & e
BRAEE | o .
RREE
waws ||+ T~
LI 500
arE | g1

HIRAES
BERSE

. °
BERKE ,,>

i

[EI T

2000 - M

o
Ee
juig
v
&
W |

[
=%
E
O 52
m
1

2500 _—

=
a3
| =

e 8 p=1]
™~

1

3000

#IsW A W b B

16—( 16 )




BREECEERTY 3 IERBHERILASE Y X (Ci~C;) CRE £« LB #)
P 10 190 1000 10000
. = T 1 T T T T T
IranE HE BR| &
()
PEIN S e =
PN R %ﬁw% . CL™ e
AW E P t NH+ o
B ¥ | ) ) 4
3

waoun|®| § 7 <

EEINN|C| # Tt

*ﬁ?ﬁm%@%;_ % ogo}- T/ ~

=3

UarEE 5 | % 3 \

BRREE g | 4 \M , —

BXEEE | | /J \\\\\

WS :
IR\ B ¥ o Y

3 — /500 - <

iy 0| B \ \

.E@@L_ / |

BEERE *\\\ Ya

ARAEE o ¢

Bewy B T \\\\\i7i /)

—2000 o’
m| %

HRAEN

PR T

#

Hy-a- \
<= + 2500 _—
|| B

L1 N \

EEREE £l °

3000~

#5145  drilling Core RB/AKP D Cl- Bkt NHy* D54 (mg/kl)

Wkt DE nix, HEOWEINEEOEIc - T
BRI T. 295 LeBEB L UEROEE, ITEaT
DF AP EINT, —RICIERMERY LA sh
5, HAELWEBEEY S HE 28T 2 5A1TE,
b¥rru<v 774w BBEERIT, 2%,
KWg, HFEOERICL LS5 L2 ADOSBWERBTA
bhd, ThBERELT, —RicRESHELT, 7
BARIZIHTRONECL OBERT 5,

PED LS nERBEHED S 2icizoT, VWE, &V
THZAIE T 3 RE T oeikRIb kR, LHBgEiE
LT, MEBCER LTS, IEAR, LEEE
YOI CHBEESEIREEEPOR->Tw207T, 4
REMLE DR RET I HE L TR0 FIck &
RERFITRRICESIZLELHBESH, LEL, bbb
Bz E, FOEES B CIRESRBLE VoL
BERES 2 LT, TR ERNTTAERLE 25
eHhdl, XVHCHESRBOFNKE REELTRT,

WBRORRTABRBE T2 LT ELLNDE
ECHY, BERRERTOBRMAERT A (WBPTER
LI ABRE ST BEIET, EFEINTHWDLEZ:

BA) OMREEEMS ik, HECHIFTIILLY
FEETHA 5, L L, Fx Mg L REICIRIET 5
KRHTAOKREFASPICT B2 L 2@BU T, HHERR
HADOEBHR EHET AN TEZLEbN S,
TITHE, T LD, BEEOPBRILEEIZK D
ckdhﬁﬁ%%@§ﬁ®%ﬁﬁﬁﬁq§fg<’ﬁ%
R 20 e T bR U (oo e a”
25, BEE»LEEWICT THEATSIL) BRT L
w2z B,

6. ¥ &

BEHX, TRETELLT, bHREHOFAEMLE
W3 3 OEEEY X i22ov»TC, 20ARPIEELTVS
EBIERRICAZE £BR L TE R, LirL, baED
E=RABEL AHTH, £< 0%A, CH, LSt 0Bk
& LTk GH B ERHE Wiz T E i,

SEIEE HIX, drilling itk > TELRZ TR IV
R OF AR EBRL T, Vb 3 AEEMY AR
20, AMRETAMERICBTT 5 FEMERE LS, »
BOKPL BRT B ENTERE,

17—(17)




EHEEHAR

D 2%V 7—-kI327RBICHEBTOT RO
AL, TAMBROMHMNEEROZBEEHD TH
%,

2) EEHOaTRBICEBIZEEA TS Hy Bk
VAV 7 4 VRIRIEAR ORI L, TEA R OBIES &
U drilling Oz, HERSEICE AT 2 HEY O
BCoRIICAER SR DTHBH, 2O LR
o, BWELLERBICIITT, #EAETCEELTVIE
BN, B IVEERE s TWBRZ LERRT 3,

7B, SEOBRTIE, VbW original 17 1
RRILAF T A OFERE (BRIZ) 122w TiE, HEwns
b slz,

3) HBEANTEZ 35 20%AE, BEIB X TEROR
REWRLT, FAGERERA V=X b0—E, HE
HERTRCMS Z LN TE,

4) ZHRET, bRETALRIFENEL IUOE=K
IRESME T A PRPR OH O WEEE N 2 Tk, B 3 LLEDE
IHRRCAZES 2 DFEEEZALNCT B LN TELD
ol L L, 4, a7BICEETOF 2 288 L
T, BEE3 LI EDEIFRRILATET 203, $< &
b, ESHABRET RAGERICEBEL T30 L #ET
BTERTER, )

) e o xur RS oftns, 5
&b, Thepablicik, BAERTEMERRESEN LT
wEWEHESRD, LirL, T35 LS e s
FRIZDV T, —fRICKRDOBICIIT 2H LR & v
SBRPOD, SOIBRFNENINEMETHS I,

6 —R o A VY WERRE
TUBECE>TBELTw 3805, T 2L &
b, SRS UlcfEsiss o h#ihEitE o M ic
X, TRRE LIORREBR, bW 3R EERICE
ELo3SiF T wzbnERENS,

(BRF374:5 B~7 HA%E)

B2k 1 %)

X #

wmE E (1962) : FRAHEFRGE (TR ~yHt
HWEEFLELT~, BWE=a2—2x, 100
£, 12
GeLrer, E.M. (1961): Die Untersuchung kleiner
Gehalte an Kohlen wasserstoffgasen in
Gesteinen, Zeit. Angew. Geolog., vol. 7, no.
12.
Hircron, B. (1963): Geochemical studies of Natural
gas, Part 1, Jour. Cand. Petrol. Techn., vol. 2,
no. 2, p. 60-76.
JurAnex, J. (1958): A contribution to the problem
of the origin of C;~C; hydrocarbons in
samples of soil air in gas survey work,
Gzech. Inst. Petrol. Res., Trans., 9: p.57-79.
FIHR= « RANEIR(1952) + RV A RIEH 0 =
7 —2Br, AE4EE, vol. 7, no. 4, p. 236~
241

H (1969) : FAH - REFE LURHIBY
ZHEOMR & £ OMWEHHELE, AlES
2, vol. 34, no. 1, p. 14-25

Rossint, F.D. (1950): Chemical Thermodynamic Prop-
erties of hydrocarbons, in the science of Petro-
leum, 5, part 1, p. 53-181, Oxford Univer-

sity Press, London.

[y

SacuaneN, AN. (1954): Hydrocarbons in Gasolines
Kerosenes gas oils and Lubricating oil, in the
chemistry of petroleum hydrocarbons, 1, p. 5-36,
Reinhold Publishing Corp., New York.

kB 42 (1963) : AKEEMEFRRN A OMERS, H
BEH A, vol. 14, no. 11, p. 56-72
KB (1968) : KIS TUEB O H AR,

ZEE H , vol. 18, no. 11, p. 13-39

18—( 18 )






