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G P Fg. 2 Diagram showing the position of source

I’ ( ) , pH and reservoir rocks within the experimental unit
2.00 500 R 94-E-19  94-E-20
NaAcHAc  EDTA 1.3 ’ NaCl-CaCl
1 . (G ,
1 Cu,Pb,Zn )
Table. 1 Concentrations of Cu, Pb, Zn in coexisting of oils and aqueous solution
o) o) (Ol /aq)

(mg) Cu Pb Zn pH Cu Pb 7Zn Cu Pb 7Zn
94-FE-15 200 200 200 200 2. 00 55 0 9.0 0. 028 0 0. 47
94-FE-16 200 500 500 500 2. 00 8 8 0 20 0. 018 0 0. 42
94-FE-17 200 200 200 200 5. 00 143 56 63 2. 509 0. 389 0. 460
94-FE-18 200 500 500 500 5. 00 350 135 148 2333 0. 370 0. 20
94-E-19 200 400 400 5. 00 10 10 0. 025 0. 25
94-E20 200 400 400 5. 00 6 40 0. 015 0. 111

* 94-E-15 94-E-18 s 217g/1; 94E-19 0. 100 mole Na Ac—HA¢; 94-£-20 Y% EDTA;
32
2 NaCl-CaCl
Table. 2 Solubilities of minerals in oilfield brine and NaCl-CaCL solution
( ) o’
(g /) pH (ml) 7n Pb

94y -1 219 7.31 10 81. 3 67.5

94y -2 219 7.31 10 81. 3 62. 5

94y-3 NaCl CaCh 219 7.31 10 531 45. 0

94-W-4 NaCl CaCh 219 7.31 10 53.8 45. 0

94-W-5 . 219 7.31 10 60. 9 53.7

94-W-6 . NaCl CaCh 219 7.31 10 55. 4 202

94-W-7 NaAc-HAc 0.1 mole 7.31 10 1. 62 12. 5




228 15
, 217 g/L, pH , ( )
7.30, NaCl-CaCl, 5% 1(NaCl* CaCl) G2 340~ 356C ,
pH , ( 80 M Pa, 3 km
60 ) s . 100h ,
2 . NaCl- CaCk
s Na-—
Cl- CaChk s NaAc— HAc (94- ( )
W-17) , NaAc - (51, , , Do
. s . 93-P-1
1.4 93—-1 s
3 ; 94-C3
, “ 7, 94-C4 ,
2 , .
3
Table. 3 Pyrolysis parameters of rocks used in the experiments
il S Tmax 0PI TPL TOC HI
1. 55 20. 11 430 0.07 0. 07 7. 10 507
22 S1 0. 00 44. 14 423 0.02 0. 00 12. 54 351
19 S3 0. 09 12. 83 437 0. 00 0. 00 4. 40 291
* 109. 68 248. 83 418 0.21 0. 21 49. 51 496
* Ro= 0.2% , 310 mg /g* Corg, I

4

Table. 4 Experimental results indicating the relationship between primary migration of oil and mobili zation and transport

of lead and zinc

(350C  80M Pa)
a A A
( )bee ( ) A(mg)d A(mg) (mg) *g/lg) *glg) *glg)
2 S
93-P-1 408 127. 4 514 Zn 90.3 7n 165. 4
Pl , Zn* : : - :
Smg( )
30g
93-C-1 5g 400 46. 5 86. 9 7 161.3 Zn 94.9
5¢
19  S3
93-¢2 30 Sg 40, 36 513 212 7w 180.5 74 429.7 7 19.8
Sg
30
. S ) Zii 587.5
953 Se 40gs 1.7 46. 4 1542 Zu 769.2 0.6 Zi 44,3
)
3.5¢g Zn 22.5
95-C4 56 40z 17. 2 224, 6 1753 I 523 Zn 70.3 Fe
5g
a 93-P1  93-C-1 L9303 93-C4 b. , Fe

3146 ,7n 1. 04 , Ph 0. 54% ,

3

4N
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(4 , , 4
Pb, Zn s 2.2
7n 52~ 769(r glg), Zn 70~ Sverjensky[lﬂ
5871 2, 7Zn20~ 44}1-?%; s K /Na ,
2 1)
K ’ > Cu, Pb, Zn. Hg, Au
(Speciation)
s 0. 17 mol /L Girodano and Drum—
51 mond™® s 0. 100 mole ()
) , P, Zn*
5 9
6 [10]0
s Pb Zn ’
1.5 14 . - (5% 1) ; ¢ 2
s 2 NaCl-Ca Ck
, Ag 4.6 8.0 10°,Ph » PH
8.0- 13.K 10°,7Zn 188 11K 10°¢ ; NaCl-CaCl
103~ 130< 10°°, . ; , 2 94w , NaAc—
, HAc(0. 1 mole,pH= 7.31)
> , NaAc-HAc
) , 2.3 Cu,Pb,7Zn
- «C ) - (1, 1 ,
5 (<X 1079)
Table. 5 Concentrations of metal elements in various oils over the world
Jones
Cu 0.32 0. 89 2. 50 5.5 0. 105 0. 170 11. 7
Hg 0. 05 0.40 0.5 29. 6
Ni 9. 38 74. 1 7.96 18 3 13. 5 55.0 46.6 155 40. 2 105 105
Pb 0. 89 1. 57 21
A% 13. 6 177 25.5 54. 6 1. 01 1. 3 64.5 248 147 433 1580
Zn 0. 46 5.92 0.81 255 1. 54 21. 0 0.90 160

Manning and Gize, 199319

6 K 10 9
Table. 6 Average concentrations of metal elements in crude oils of different strata and time in the Tarim Basin
Cr Ba v Ph Zn
T 4 5102 46. 52 3.12 32 67 43,32
C 15 77. 75 44. 64 36. 20 32. 65 138. 86
S 129. 0 71. 80 32.05 5L 15 425. 20
0 117. 1 49. 19 32.83 39. 05 243. 66
30 369. 48 465. 43 108. 07 238. 97 640. 00

, 1992 / . 1992
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The Experimental Studies on the Role of Organic Matter
in Formation of Strata-bound Pb-Zn Deposit

. 1 . 1 . . 2
Lu Jialan Zhuang Hanping and Liu Wenjun
I( Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, China Guangzhou 5106400)
2(Chengdu Institute of Technology, China Chengdu 610059)

Abstract

The role of organic matter in the formation of strata-bound Pb—7Zn deposits was discussed widely.
The experimental studies in this paper included three aspects as follows

1. The partition coefficients of Pb" and Zn® between coexisting liquid oil and aqueous phase were
determined in aqueous solutions with various p Hand composition. The results suggested that Cu, Pb, and
Zn ahow a strong tendency to enrich liquid oil in alkaline aqueous solution, and that in acid condition
these elements were still enriched in aqueous solution phase.

2. The solubilities of sphalerite and galena in oilfield brine and CaCk NaCl solution, which had the
same salinities as the brine, were determined, respectively. Furthermore, the competitive abilities of metal
elements between organic and inorganic com positions in oilfield brine were discussed.

3. Based on the hypothesis of double source rocks, the relationship between formation and primary
migration of oil and mobilization of lead and zinc were studies experimentally. The results showed that
the concentration of Znin chloroform extracts was up to 52-769 ¢ /¢ and that higher concentrations of
metal elements were obtained in migrated oil.

Therefore, it was reasonably suggested that liquid oil is an important carrier of metal elements and
important composition of ore~forming fluid at appropriate maturity limit of oil evolution.

Key Words Partition coefficient organic complexing double source oreforming fluid



