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Table 1 Comparison of concentrations of trace Elements in crude oils
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Sc 0.004 — 0.004 0.399 0.005 0.043 0.004 — 0.005 0.002 0.004 0.008 0.003 —
v 1.235 1.016 3.642 1279 1495 11.67 0.574 16.85 0.655 0.170 0026 82 75 031
Cr 0912 0.153 1.864 6.773 2.115 1.858 0.820 1.490 0.570 1.593 1.337 0.002 0.60 0.003
Mn 0332 — 0932 0.674 1.105 5807 0.333 0.485 3.210 4.23¢ 1.120 0.80 120 0.07
Fe 20.57 6.106 53.93 32.09 67.02 85.09 9.429 5293 13.53 2944 56.83 49 689 6.59
Co 0.622 0.937 2.605 6.722 3.215 0.664 0.809 — 0.140 0.361 0.078 0.03 13.5 0.28
Ni 27.61 8.636 10.55 62.84 107.1 63.64 25.56 58.90 25.35 17.78 6.100 49.1 98.4 8.16

Zn 1.883 — 7.640 11.71 62.75 5689 — — — — — 629 978 047
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Fig.1 Logarithmic distributions of abundance ratios of transition elements in some crude oils
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Table 2 Concentrations (ppm) of Trace Transition Elements in Crude Oils and Extracted Organic Ma-

terials from Jianghan Oil Fields*
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T26C T26—10E T26—8AE T26—8BE T26—15E
Sc 0.01 0.01 0.01 — —
v 1.03 1.52 3.95 4.78 2.73
Cr 1.62 6.18 2.33 3.55 2.92
Mn 0.57 — — 1.23 0.14
Fe 64.5 88.7 27.7 94.7 343
Co 0.23 4.64 4.82 295 1.69
Ni 43.0 98.8 83.1 91.1 ‘ 952
Zn 5.03 23.5 43.2 — 16.0
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Table 3 Concentration of (ppm) trace transition elements in asphaltenes from Jianghan Oil Field
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T26CA- T26—10As T26-8AAs T26—-8BAs T26—15As
‘m— - 0.02 0.04 ().0; 0.02 - 0.05
\Y 3.22 3.65 4.72 6.97 543
Cr 17.4 236 3.39 14.7 221
Mn 7.41 4.33 2.30 1.77 1.08
e 423 95.3 173 T 2l
Co 0.78 13.0 4.74 4 51 491
Ni 411 243 1.2 151 9.1
Zv 304 99.5 59.4 16.0 142

F* 4 L T26 HRAFBVIMBYIRE R (Ne)P i B AN R T EFEE (ppm)

Tablc 4 Concentration (ppm) of trace transition elements in non—hydrocarbons from Jianghan Oil Field
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Tables  Concentrations (ppm) of trace transition elements in crude oils, extracted organic materials,

asphaltenes, aromatic. and non—hydrocarbons from Jianghan Oil Fieid

% K Aoy
=4 Charac—
Sc \% . Cr Mn Fe Co Ni Zn teristics
Bail 0.19 0.09 8.89 2.57 435 13.8 151 13.8  Crude Oil
Bai2 0.60 0.10 8.21 5.37 167 19.5 160 195 E.
Y4 0.18 0.22 9.61 4.31 328 4.20 433 243  Crude Oil
Y32 0.06 0.15 6.62 — 207 2.96 108 231 Crude Oil
BailAs 0.03 1.26 0.49 1.48 59.8 0.37 11.3 995 As
Ba2As 0.25 5.79 23.1 419 — 106 49.2 84.7 As
Y4As 0.06 0.86 22.8 i.71 138 12.1 402 7.2 As
Y32As 0.56 1.37 39.4 8.79 1580 16.1 496 176 As
BailAr — 012 426 2.09 602 1.06 16.1 204  Ar
Bai2Ar — 0.09 3.5% 5.0 483 0.17 15.1 332 Ar.
Y4Ar 0.01 0.02 8.00 2.96 134 0.21 44.6 739  Ar.
Y32Ar 0.38 1.13 5.92 1.49 369 8.56 228 225 Ar
BailNc — 0.58 36.9 1.72 563 189 88.3 85.1 Nec.
Bai2Nc¢ — 0.11 1.64 2.36 21.9 0.30 159 434 Nec
Y4Nc — 0.80 29.0 9.01 198 0.85 64.8 21.6 Nc
NASC 14.9 130 124.5 500 44000 257 58.0 95.0 Shales

B WY As: WHEE Ar: 5 Ne: 3E82 NASC: QERWE (N



AR

=

Ph

B2 Y4mREMEEA
Fig.2 GC spectrum of saturated hydrocarbon in Y4 Sample

3
100 04 115

SO

129

to

7 171
Loy 4#5 ﬁ 140 455 | s s 219 a0 a5y 272 299
- 1 I B L : i s L

k-

150

- y i
200 250 W00

B3 Plm/zI15 R S ALmRY
Fig.3 MS spectrum of tetrahydrothiophene (m/ z= 115)

LA

T



14 THES: LI E R4S A VEY P ERNE TR ARG MR FEE L 115

XA ERNEESHEIEEERIFOBLME, REWGE C,—C EBERE C22—
C28, ABENKEMBAFLE, Pr/Ph<l (H2). EHRHLHVIEGE S, UM/ZH
85. 123, 191. 217 0 218 A EMMIFMEEYHREL S Ho4MEL. FELWER T U
m/z191 AEE, STFEN 42 HMEELE. EINNER GC-MS BIugi R, kA%
MU S B REMREREYRRFLETIHE (B3).

RSB TN MERNMEED RIS BENEAT PAECEN P FEAER. Mgk
SEE, W1 (Bail), #& 2 (Bai2) Y4F Y2 OAMRERPHTETEFEELME V/ NI
Co/Ni. Mn/Ni. Zn/Ni. fl Fe/Ni M $ oA~ THE 4. BER, XLEFFRD
RIXT A A 4 A, ST BUE—#R/NT 0, Zn/ Ni f1 Fe / Ni XEEA K —L&,

N——

—4 i i i s
Sc/ Ni . V/Ni Cr/Ni Fe/ Ni Co / Ni Zn/ Ni

TE4 B 2. Y4 Y32 PUANRE S P — i I 56 R HL I AR A
Fig.4 Logarithmic distribution of some abundance ratios of transition elements
' inBai 1, Bai 2, Y4and Y32

logY

Y4
Bail

Bai2

§
t
(¥}
N

—34

i ek I A i

ér Mn Fe Co Ni ’ Zn
Y—HGSPILEFEES NASCPIREREZRHE
5 H4AMTECRERERREOTAIMRY P H--LEHANEIA -

Fig.5 Logarithmic distribution of abundances of some transition elements in crude oil or extracted or-

<t

Sc

ganic materials from Jianghan normalized to NASC



s TR I 1§

M ED Y (NASC) WICEFEE, XE S FREIEEH &, BERARNH 04
Sh, ool VDG E 4 RSP EICE Sc. Vo Cr. Mn., Fe. Co. Ni Al Zn 1+l
B AL, AR AT BB B T ITE T AR PR AR+ M

el FIRZE R, BTLUAKH MM TR X AT T IR L, X R AL
M oo EE A e FIEEES . MR, X HE- ’H‘{”LE’Jz?ﬁt MATEETR
a7

B P ER YR ENEF N LR ZMETHREFEEF TENIIEL P T80

SAE RGP E R B IR B A HLHER AL A R R E o e RE R KRR T

O

(T 989 0 2 gy 2

& X X
CHIRL i9Rg, I ERIL . S3-ST00
CrD TR @REREK. JALBL, 1983, EEEEA UL, S HBAIMH . 9859356,
ToobE B, FRUNAL 1987, TDLRREH. S5
bR 1986, HEERAESF. 138146

4, 137-1461(.

Taiby. R H. 1982, The Nature of Mctal in the Petroleum. The Role ol Trace Metal Elements in Petrofcui. an
Atrbor. Science.p.37-838.
o Giotacet. Lo P oetal.. 1989, Geochim. Cosmochim. Acta, V.48, N.I12. p.2d6Y~ 1482,
{7 Hiwhon g.and R.H.Filby, 1984, AAPG V.68, p.838—840
- Jacobs b S and R H. Filby, 1983. Literature Report in the Symposium on Advances in Separation Techni e
Purs, 1933 po1S- 2
~¢ 0 Shann KO R and R.H. Fidbyetal,, 1970, J Radioanal. chem. V.6, p.413 422

i Shzhand ROH. bilby etal 19700 1 Radioanal. Chem. V.6. p.4i3~422

ST Soathuek S, H. 1951, Inorgamie  Constituents of Crude oil. ph. D Theests. Mass dns o
Tech.Cambndge Mass.p.7-10
120 Yei, T F 1982, The Role of Trace Metals in Petroleum. Ann Arbor. Science p 1 =31

Vel R P badew, 1983, Teonotns Hedmn u Fasa No. 10 C 49-51



I THES: LI E RS A UhRY b BR MR R R AR EE L 117

Characteristics and Petroleum Geochemical Significance of
Trace Transition Elements in Crude Oils and Organic Materials
Extracted from Jianghan Qil Field

Ding Zuguo Chai Zhifang Ma Jianguo
(Institute of High Energy Physics, Chinese Academy of Sciences, Beijing)

Fu Jiamo Sheng 'Guoying
Peng Pingan Ling Qing

(Institute of Geochemistry, Chinese Academy of Sciences)

Abstract

With the method of neutron activation analysis(NAA), the concentrations of trace transition elements:
Sc, V, Cr, Mn, Fe, Co, Ni, and Zn in crude oils and organic materials extracted from source rocks from the
Jianghan oil field have been determined. The concentrations of these elements in the separated fractions:
asphaltene, non—hydrocarbon and aromatic hydrocarbon have been also studied. The comparison of the
concentrations of trace transition =lements in different fractions and the correlations among all the elements
have been studied and discussed in detail.

To research the relationship among the sources of crude oils and source rocks, the biomarkers have been
determined from several sampies of crude oils and source rocks, and the results show that these samples are of
the same source. Meanwhile, the concentrations of trace transition elements in the same samples have also
been determined. The logarithmic distributions normalized to the ratios of concentrations and the concentra-
tions normalized to the related values of elemental concentrations in the North American Shale Composites
have been studied. The results show that the patterns of the logarithmic distributiofhs among the crude oils or
source rocks, which are of same source, are very similaf, and so are among the correlated fractions of these
samples. Therefore, it is proposed that these patterns are useful in the correlation among crude oils and
source rocks, and it may be better to use these patterns in the correlation than to directly use the concentra-

tions or rations of some trace elements.



