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# 2 CH-22  ERBSRRESF
Table 2 Analytic Data of In-Place Oil Sampled from Well-Ch-22
with Step-Down Pressures

E 71 . S &k B K VIV
1% 10°Pa c, C, Cs ic, nC, ic, nC, co, N,
120.8 78.7 9.5 5.0 | 0.5 1.3 | 0.2 0.4 1.0 3.3
100 78.2 | 10.1 5.2 | 0.6 1.5 | 0.3 0.4 1.0 2.7
76.7 75.7 | 12.0 6.3 | 0.6 1.9 | 0.4 0.5 0.9 1.7
52.0 71.7 | 14.1 7.9 | 0.8 2.1 0.4 0.6 0.9 1.2
36.8 64.4 | 18.0 10.6 | 1.0 3.0 | 0.5 0.7 1.0 0.4
24.0 52.6 | 22.4 | 15.3 | 1.5 4.7 | 0.8 1.2 1.0 —
14.0 36.7 | 26.4 | 22.6 | 2.5 6.6 | 1.3 1.8 1.0 -
7.2 2.3 | 17.0 | 38.0 | 7.1 21,0 | 4.9 6.4 0.7 —

# 2R CH-22 HHE—-NEEHEREBEES, P BRBRE. £ W, WEREPRER
WS AEAR, B2 BETL, R SRERNTEASENIREXRRB KRS E A
14 X 10°Pa B}, C,>C,>Cy3 HUEHNHA7.2 X 10°Pa B}, C,<C, < Cio XNMERHE
=1 E%LE—HW. | .

RIRFILUEHMERERLE R SR ARE T BN TR HE 371, H
HEEREESRBERRRAEIMERBRBETLXAR; RESBRE (<250Cc @5
BIFLRRA, BIIZEHERAEAN — 0.058, XF2IMAEMNEXRRBCER, Eihitf
BREE N E R RE A MRABRES FRE. XMERLS Yolande Califert™ fyJE
BRLETR —8: FEESRSE (230°c, 300 X 10°Pa 72 /NE)&HTF, BERK
FFERBLPE. Hik, # 1 hEHREERE RN, BiESHRREEYS & BNE, FEER
HEABENEFSL.MEHTEILKS, PREBMETNERERS, RBHZ TR
TR EMBNBE SR EL, R 1PN E SEIRNITRAELETREBRECEREL
AHEHENER)EERERNMIZN, TR RSEMBEATRROESR, SEAI LI,
BMESPRRAERNEHZEREFRREN.
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%3 RbaFBERESHMR. AKREL
Table 3 Depths of the Oil-Producing Hori and Properties
and Composition of the Crude Oil

% & , c 2 R e BE | meR
Eigreg | S i
(m) | Caren (%) (%) (%) (%) . ()
1338 Cus 0.59 10.7 62.3 12.4 13.5 1.1
1390 Cas 0,48 18.7 61.4 8.1 9.0 2.8
1500 Cy 0.80 28,5 37.2 10.7 21.9 1.7
1816 Ca 0.66 8.2 70.4 10.4 9.8 1.2
1819 Cy 0.68 34.3 46.9 8.5 7.0 3.5
2005 C, 0.46 21.2 46.0 11.7 15.2 5.8
2036 Cre 0.38 10.7 63.4 6.9 17.8 1.3
2064 o 0.43 13.3 65.5 8.0 8.4 4.7
2254 Car 0.47 1.4 72.0 9.2 6.4 1.0
2308 o 0.59 35.9 50.5 7.6 4.8 1.3
2432 Cis 0.72 12.2 67.8 7.3 4.7 57
2481 Cus 0.69 20.1 55.7 8.9 11.2 4.0
2705 | @, 0.44 15.8 9.9 6.5 5.3 1.9
2859 | Ca 0.63 19.5 04.6 6.6 6.0 3.3
3047 Cus 0.35 16.6 67.4 4.7 10.5 0.8
3062 Can 0.68 16.9 62.8 8.1 8.8 3.5
3102 Cas 0.76
HEAEK 0.319 —~0.058 0.349 ~0.681 —0.396 0.128

WESENARBBESKIRE, RARIITE L, ZEMFREKR, BEEDKD,
C,;> C;, HERMRK, X 0.2%, “EHMKRERITAS, KT 1% ATRLINAG, XMSET
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TS B T IR L ER AR, ERRMBAE D5 B SRR, M b M e S R
BRAEEBREEFRBSEFRBHRNE S Hit, ZRHPHERSERRE RESE
WAMEERS. HAK, BT HKRT fift TS /RE TR, TTEE R s BRI i 42 AR
RE B REFRBEEN.

3. BRABBPIE BN AR

ATHESEBRPERBROARE LB S 2BRGTR. T EREFRENR
JEE AL , BUE FEEAE B A SR B, AR 0 4 Fiko

4. fExX 1%

SN AR EE BERTE e 60 AR NEO DT 5, RIStk 3 4 32 64 B s
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#4 BREBRPEHEGEARY (W/W)
Table 4 Composition .of Fatty Acids in the Fermentation Liquor for
Methene Generation

e B 1/2R%
[ REg FTE | ETR | B | ERE& | TRRE | +
2% ETREE
SE% 63.6 18 4.2 9.8 2.8 | 1.4 14 2.8

* {32 D. L. Klass %@
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MU E N E: ETERSRTREBREA/RE, BHRARUE, BEREEGO—FHBE, R
bis REBEE =fMRiadk, 2-FETEBRSERBRRE, WERET K, 3-BETRIESE
BRRRET o XFBHRER, RINAERR LA DI H R, mELEXF L EE XX R
HIE B BIRT Bt e, R Al R R4

a. ETEB+RTEBR=Ak:

CH;-CH,;+CH,-COOH—C;H; + CO,
CH;-CH-COOH ——>C;H; + CO.)
CH;

b 2-BETE (1/2 RRB)+FEREBE=ET k.

CH, - CH;+ CH+COOH —>nC,H,, + CO,

CH
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B1 (RWESSRARSEHER BENBERSHR
Fig. 1 Left: Distribution of composition of oil-soluble gaseous' hydrocarbons. Right:
Distribution of composition of fatty acids in the fermentation liquor.

iso~butyric acid
1. CH, COOH  2.CH,-CH,>COOH 3.{
n-butyric acid

n-pentenoic acid
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C-3-HETER (1/2 RRB)=FT kk:
CH;-CH+CH,;-COOH~—>CH;-CH-CH; + CO,
éH; C-Hz

(2) HARIRO H R EE L Bl 4%

& ERHN, PP RRBRTE BT BRI IE 2, R XERMB H—1k, REBERINEHEEN
BoeE. 5% 1% S-80 MESERNBENRENESSESIEE, KA CHEN
SAHHETAE N WA 1 iR EEAWBESERARD R, HENIRIBRARS
%o

(3) EHMEXARE

ARELEITHEAE, & 1P S-80 MBRSARETHRUERL), 5% 4 hAVfE
PiEs iR N AU RE P B E A Ak (G fitth) PRAEE, HAMMEXABERE, N
0.9935, AL, XFRAKE ZHHXRE Y, g BRAREUEZERS.

=. o’
1. RERHER AR ¥ B O D 4R
CEE IR TE B 52 » B RE A3 7% M R o] DAVE 3R 43 47
CH;+COOH(1)—>CH,(g) + CO,(g)

AH?. — 487.0(— 116.4) — 74.8(— 17.89) — 393.5(— 94.05)

s°. 159.8(38.2) 186.2(44.5) 213.6(51.06)

AGY: — 392.5 (—93.8) — 50.8(— 12.14) — 394.4(— 94.26)

RIBFL, R AH B4 — 18.66kJ + mol™ (— 4.461kecal - mol™), AS{E34 240.0
J -+ deg™ - mol™ (8} 57.36Cal - deg™ - mol™), AG {& 34 — 52.7kJ - mol™ (& — 12.6
kcal - mol™)o EH LTI ML, CERIEIR SURL , ZER SIEARBIRTL T, I H53. B s
K89 R R o

R#E CRC HM, REHNARBEEEGS FERERBHRRARN, EEHEEN
{f AG® #4J—41.84k] - mol™, H7E&EMHTRAS (L AE 5142 (33.5—50.2k] - mol™) FE P,

2. fE BrER BB AR B B HIBR (LR Y 4R

ReWiERr o m ER MR ERGERTRS P, XRAFAMN. M, KERMPAZK
BRI BIR B EL,

K. A. Kvenvolden ZEFFIEHT: HRIVRNEPIEREHRERERS NTERR
Ry AWERRERBIERBRBRIERM, BT BRRMmE R BB — M E
Bekeo BRI BL, ERITRY T B EURIBREOBRNSE, BT REEN EME, IRIER
BEIRIE Bk, b 2% B/ D — D EREG IESe s, M B0 T ME i BRRRR U B A Mo R bbiEE, IE
Bek AT IR S B 1% Mo

A, EENBRNE . FUEEALSERBRA BRSEAD, EREFEE—N5F
LARFNFTE: EBTHmAHEEGT AR LR, MMM HF NN ER
AP, EREFTHRUHERRBEGRMEGEEM, BA, &G PHYIEVIERE BB
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%, RAREEMR, Rfu&HTARORD, it ERTR W EE EE A/ 3E (SR
ER oy AR ELE) BB/ I, S BRU/NT . ELELS R K. XERAREFL AT,

REBHHIRCZARER R, EE ANERERNEE, ERe TRty Skl
BERERE B ER K. Hit, 2R ABEREHER, BREL ERES—/NHREH
EFEM B AR — R ERTME Ro RV, A XRIE IR RH AN, 5 AP ARTE
IR IBRERTIEREERBRARFE,

ME® ERE, WENER, SBUEIRNOBARRS KR BEBREWPE S Fo ME

BRETE R E, IR N A BB, EEY RN R YEE, RERTE L, 182
BURENLED. ME, TREAPEEEENBRBRELS . BREMARENEREBE
. BEBERNRR A, EKWWE&EIE#ETW%&%&%%O XD
ETHRBRNTESAR. .
. EZING: ERESENIBTEIRS TR, bﬂlﬁmqlﬁ“ﬁ“{ﬁﬂtﬁ@féﬁg;@?&
FRH B I 5T X XK E A IR DR IR R LL B/ he R L, ATHESK
BB SR EEFOR B 78 4 flL, OB R B I E 21 M. Hik, BERK B A HER
RIS BRI B R L, REERE KK ET. RIE LRR ISR EWER K
5 A, DR IR TR AT B H AR SE R o

%5 RALBAREREERE —HERMEBARBA (£.H.F) RENEXERE
R BAE . BHER S BRI, M mg/l WBESIERE, A BRI RMM, 5Pk
SRS, ERERD, ERER/ FIREE/ N AR ERA 6, thEE 2 /NeTEg 2.44
PEARE] 7 /NERY 2.00, FEEEIRE] 15 /NREY 1.205 H (EEIRER+ 1/2 RIRER)/1/2 RIREE
AR e MXFLENEARE, ZERIRREROSUE. EETR/RT RELLS £
£, BREBERAIBEAT 15 /A, XA B RIS R, RARGTE THESKRA
B R SRR, H b, NXALRFTR AT I, R iR B AR TE iR B R RSB B
B A TS K B E R Bo

6 BEATHBAR K. _EABNBR ERERMRERAENEXANE. MFE6

%5 BUEBEPRBREARELSRBEIE, RBBAXR(AM: me/)

Table 5 Changes of the Composition of Pentanocic Acids in the Fermentation
Liquor for Methene Generation and Their Relations to the Fermentation Ti.
me and Portion (unit: mg/l)

a ® (mg/D (mg/1)
e “E SIREE 1/ 2 Bk
e ) -~ F i E T h b F h ot F & ‘ L
2 157 110 133 49 45,1 | 55 3.2 2.4 2.4 7.4 4.8 5.8
99.3 | 94.1 { 123 41 47 43.3 1 2.4 2.0 2.8 5.8 5.0 6.7
15 40.2 | 54.2 61 50 45 =t 0.8 1.2 2.6 3.4

KRN REBE 36—39°C, RIN%E, ¢ = 6.2cm,
R PEREBR B
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) #6 B KRB LFEITLIEE
Table 6 Comparison between the Isotope Data of Methene Gas
and Natural Gas

—_—— cH, co, co, co, oy
83C%0 8BC%0 530%0 CH,

X (PDB) (PDB) (PDB) /v viv)

2 —53.48 13,47 —4.88 0.56 <0.001

5 —~54.69 —~10.45 —4.85 0.70 <0.001

7 —53.95 ~8.51 —4.79 0.87 <0.001

9 —53.33 ~7.85 ~4.63 1.14 <0.001

13 ~52.93 —~7.50 —4.69 1.19 <0.001
15 —52.75 ~8.20 —~4.88 1.22 <0.001
17 —52.13 —8.12 —4.89 1.17 <0.,001
19 —48.01 —6.77 —4.51 0.93 <0.001

THERE —30.5 —5.14

=] WL, R EERTE] 19 KUV, ER DB RSB SER  BFEMRTRE I GHESE
R EENERE. Hit, Ah<HIHE R, K;E}\I(E”—’\.Eﬂ_ﬁbi%k%liﬁ, R AE XA
W B 25 ARG Y 55— P B R B A WL FE RN o

M., & &

WRAPABERSKARERSE, TERZWERRE. EHERTEIRRE
WA R RS mME R Z G, R ERER R, A SSRRRERBA BMESEER
BRASHRESK, XRSENER, SESKEBRTEREIRIBRE —E LR
Rz, BERBIER . HREMERARY 09935, A& BREMBEToHEE
fE DR AR T R 25 Y “ R AR BN X AN R 5k B T SR R, R B ERAI  o

REREHREBEARTRYELREGNEBRINEE/D, URIEREFHBRILEE B
HER AL AL, N, NIRRT B A B E At , REEARIFTZ BRI TERBAR
R “ AR, RIRTELE & BB DB BLAR L D — ARk B I BUE Sl i
R, HA,E R ERL”, EHBRERBINERED , SE R THEESEEN. F
LR BREEHRRD, FREERBIFELD. (AR, KB, RTINS 2R
Mo Hh, FEXMRTIRSEH T, B SRHEMN 7B 4 R 2 H9 IR AR W] SE R # 23 R I
R o

&4 FHe R ER , BB T 2K PIOE B ERK . TURYAN BI T RMIAR /N, HBUR KR
WBE EBRAKNRFF T T

PHEST R, BB KM BHEEEME AG® 4 41.87—50.2k] - mol™, T4
PR T BRI E

B i, T8 A R 2 SRR B AR SRR = E M R Lo AT EXFNEMIR L, AE B
BT AT TN TR EASHOEMLER . BIBASEKERYD, BHBRFAENE
feash GBS e E A KBS, L R AR L LB & BRORFE , 7T LUK,



2B

AEE: WAMBESKKE 373

WA REESENEDNERR, REBSKEIGETORERNEWMER BB
BSEREYo

117
f21
3]

4]
5]

2 F X &

Seifert, W. K., 1974, Carboxylic Acid. in Petroleum and Sediments. Fortschritted. Chem. org. Naturst. 32,
pp. 2—3. pp. 38—39.

Yolande Califert, 1968, Evolution experimentale d’huiles brutes et de fractions d’huiles brutes sous Iinf-
luence de la temperature de la pression et de minéraiix. Advances in org. Geochem.

Bryant, M. P, 1979, &H &= RE—BRFEORIE, HS, 1980, HHE, HEHERAHRGERS
o pp. 30—36,

Kvenvolden, K. A., 1969, Geochemical Exploration, “United States. Patents” .3, 480, 396, 11.

Kvenvolden, K. A., 1965, Eridence for ‘transformation of normal fatty acid in sediments. Advance in organic
geochemistry. 1966 ed.




374 b R L Eicd 1986 £E

ON THE ORIGIN OF HYDROCARBON GASES

He Zhigao

(Central Laberatory of Peiroleum Geology, Minisiry of Geology and Mineral Resources)

Abstract

The compositional variation of oil-soluble gaseous hydrocarbons in high-pressure in-place
oil from more than 40 oil wells in the Northern Jiangsu oil field, China, was studied. Samples
in which the effects of the factors of pressure and biodegradation had been got rid of were cho-
sen as the representatives that could really reflect the original composition of hydrocarbon gases.
Such samples were compared compositionally with their corresponding hydrocarbons formed by
dccarboxylation of volatile low molecular fatty acids. Thus highly correlative regularities were
found to exist between them. The numerical values of both are graphically expressed. The two
curves on the diagram are very similar. These two sets of values have a simple correlation coef-
ficient of 0.9935, which presents their genetic relation.

Based on the study of the formation of gaseous hydrocarbons from decarboxylation of vola-
tile fatty acids, the following regularities of the isomers are revealed:

(1) n-butyric acid +isobutyric acid = propane;

(2) 1/2 isopentanoic acid (2-methyl-butyric acid) +n-pentanoic acid =n-butane;

(3) 1/2 1sopentanoic acid (3-methyl-butyric acid) =isobutane.

The thermodynamics of decarboxylation was analysed and the enthalpy change AH, ent-
ropy change As and Gibbs free energy change AG in the following reaction were calculated:

CH,COOH(1)—CH,(g) + COs:(g).

Thus the author considers that the reaction for the formation of hydrocarbons due to the de-
carboxylation of fatty acids is an exothermic one with increased entropy and decreased free en-
ergy as well as a spontaneous one. According to the CRC rule, the resultant Gibbs free energy
change AG is approximately —41.84 KJ/mol, which is well within the range of the energy levels
of biophysiological changes.

According to the changes in odd-carbon preference in n-alkanes of petroleum and sedi-
ments and the anaalysis of fatty acids and amino acids, it is considered that hydrocarbon gases
do not originate from pyrolysis or thermal degradation but from decarboxylation of organisms.
But this biological reaction is not ordinary biochemical reaction in the artificial fermentation
for generating methene gas. On the basis of the change tendency of the fatty acid content in
the fermentation liquor for methene generation and the change tendency of the carbon isotopes
in methane and carbon dioxide in the methane gas, it can be judged that the biochemical reac-
tion for forming hydrocarbon gases is a special biological one occurring after the fermentation.
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