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Characteristics and genetic types of contnental oil shales n China
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Abstract China is rich in oil shale resource with he oil shale being dan inated by the contnental
deposition O il shale ismamnly deposited n theM ese-Cenozoic tines and it hasbhck gray-daik gray, gray-
ish brow=bwown colors In most cases the color of rich oil shale is daker than that of poor oil shale The
m ineral can positions of 0il shale m ainly nclde quartz feldspar and clay m nerals and the content of
kaolinite n clay m nerals is relatwely high. The quality of oil shale n China are generally good and the oil
shak resource, whose oil yield ismore han Fo, makes up 67. 64% of thewhole oil shale resource The
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content of ash isusually beween 53. 2 and 84. 39%, so oil shale belongs to high-ash oil shale The ca
bric valies of oil shale in each area are different Them nimun cabric value is4. 19M J/kg and themax+
mum cabric value is34. 60M J/kg Even n the sane areg the cabric values of oil shale n different for
matons are different As far as associated elaments are concemed, oil shale is rich n a lot of rare-earth
and trace elanents whichmakes oil shale having great canprehenswe utilizatbn potential Fran the pes
spective of organic genesis continental oil shale n China can be divided nto sapropelic hunosapropelic
and saprohunolic oil shale A s for sed mentary envioomentofoil shale it can be dwied nto depression-
al lacustring rifi lacustrne and fault Imnic oil shale A ccoding to the characteristics ofw aters where oil
shak was deposited, it can be divided nio fresh water and brack ish water oil shale Generally n cont+
nental oil shale n Chinga lmnic oil shak usually coexsitsw ith coa] and ismostly humosapropelic and sa-
prohumolic oil shale while lacustrne oil shale usually exsits abne or as the top layer of coalm easure and
is mostly sapropelic and hum osapropelic oil shale

Key words contnental oil shale occurrence features physical property m heral canpositbn
geochan istry, genetic types
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1
Table 1 Characterstics of oil shale of m an oil shak m nes n China
0~ 0~ 60 ~ 0~ 0~ 0~
/m 1000 750 1000 1000 300 6~ 258 0~500 0~250 O0~722 30~ 357 1000 0~ 590
/m 12 49 6 6 50 12 7 14 22 53 19 53
/km? 32 35 75 16 12 1174 48 35 37 31 11 2
Mo 8. 59 5 86 13. 82 6 85 6 04 4. 85 6 20 6.53 6 47 4. 87 5.55 7. 00
Mo 24. 80 12 00 18. 49 912 14 37 12. 10 700 9.25 13 00 — 17. 72 14. 92
Po ®. 37 76 10 58. 45 84 35 76 39 82.55 79 04 74.05 74 20 70. 74 69. 87 71. 35
M ke 1 9. 99 475 11. 66 759 9 65 4.19 — — 6 90 5. 68 6. 93 7. 85
s R S 9 16
57%,
; , ( , 1986 , 1999),
( 2) 2 2 9
> H /C 0.95~ 1.48
15. &b, 13. %%, , 0/C 0. 06~ 0.21
s 56. 1% (&) 128~ 681 .
, (Io) 4~ 117 (3)
s 55% 6%, Ro
N O 41% ~ O 6(%, Tmax
29, . A% 423~ 46C (3, :
2 2 2- 5
( )
2.4
. . 1989) N Mo
: CH O N ( . 2004)
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Tablk 2 X-ray analys & results of oil shalk ofmam oil shale mines n China
Plo
YYY- 3 57 — 3 4 — 64 33 2 1 36 — — — — —
YYY- 4 3 — 2 6 — 41 38 4 3 45 — 4 - - —
YYY- 6 2 57 — — 59 14 1 1 16 22 — 3 — —
YYY- 7 2 — 12 1 — 25 50 7 13 70 3 — 1 — 1
YYY- 8 6 — 4 5 — 15 51 19 15 & — — - = —
YYY- 12 13 — 8 8§ — 29 55 7 6 68 — 3 - = —
YYY- 13 19 — 3 8 — 30 54 — — 54 — 6 — — —
YYY- 14 46 — 3 9 — 58 31 5 2 38 — — 4 — —
YYY- 15 45 — 3 2 - 60 32 2 1 35 — — 5 — —
YYY- 16 4“4 — 5 2 - 61 28 4 3 35 — — 4 — —
YYY- 17 K — 3 10 — 51 35 5 4 4“4 — 3 2 — —
YYY- 34 3 — 8 24— 35 46 10 9 & — — - = —
YYY- 37 37 — 9 — 46 53 — — 53 — — - = 1
YYY- 39 5 — 5 23 — 33 37 7 11 5 8 — 4 — —
YYY- 42 4 — 3 14 — 58 35 — 35 — 7 - = —
YYY- 48 20 — 2 5 — 27 46 5 5 5 — 17 - — —
YYY- 49 2 — 15 5 — 22 38 3 3 4“4 13 7 — 14 —
YYY- 51 5 — 7 9 — 21 56 14 9 7 — — — — —
YYY- 55 13 — — 33 9 55 30 3 2 35 — 0 - — —
YYY- 57 15 — — 23 8 46 38 4 3 45 — 9 — — —
) 139 9 6.8 158 561
)* 30 50 5.1 550 1.7
)* 24 56 6.0 620 —
)i 46 17 11. 3 260 2.9
Waler 1982
3
Tabk 3 Organic geochemical chamcteristics of oil shale ofmam oil shalem nes in China
IH In
(S,/ (557 \
R, N (S,+5) 1, : : B D HIC 0/C
1% /c /mg* g~ (S,/%) /mg* & ! /mg* g~ !
0. 46 7. 481 436 37. %9 41.02 488. 04 4. 07 471 AL 1014 0013 1T
0.46  27.450 423 72. 40 28.22 257. 05 9. 11 21.89 II, 095 021 II,
0.50  19. 660 444 117. 2 144.71 588. 86 11. 0 49.40 1 .33 0.8 I
33. 305 443 230. 21 135.75 680. 71 5. 01 57.37 1 1.47 0.10 1
0.48  17.9%0 437 105. 97 96. 50 542. 71 5.6 48.97 1 I, 1.35 0.00 II,
0.49 11.720 443 67. 73 63.55 563. 91 8. 87 47.97 1 .33 0.0 1
19. 430 446 120 00 143.05 603. 71 4.2 51.26 1 .48 0.06 I
0.41 38 (20 439 208. 21 12.78 535. 32 41. 87 45.45 11, 1.28 0.4 1T,
0.51 15. 80 428 82. 15 40.39 493. 39 2.2 42.94 141, 1.32 017 1T,
0.51 24460 429 128. 25 46.24 500. 94 10. 83 43.52 1A, 1.34 0.15 1,
0.56  29. 20 429 153. 28 91.31 49%. 08 543 42661 -, 1.3 013 I,
0.58  24.340 433 129. 31 97.38 512. 08 5.2 44,101 L 131 o2 I,
0.51 2540 432 71. 26 12.07 25. 54 21. 2% 23.29 1, 105 02 1,
0.51 18.910 435 24.73 14.19 128. 29 9. 04 10.85 I, 125 o015 1,
0. 59 9. 251 439 43. 30 3.94 462. 54 117. 28 38.85 1 I, 1.24 0.16 1T,
0.60  20.265 442 109. 75 29.68 527. 26 17. 76 44.95 1 -, 1.41 0.13 1,
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Table 4 Rare-earth elem ent characterstics of oil shale i typical oil shale mines 2 10°°
JHDY-1 HDY-2 YYY6 YYY7 YYY39 YYY40 YYY 104 YYY105 YYY108 NASC"
La 10. 800 2. 870 16. 30 14. 00 15. 60 37. 42 28. 05 10. 04 36. 30 32.00
Ce 27. 300 7. 730 46. 20 40. 50 3. 70 101. 34 61. 08 22. 69 82. 29 73.00
Pr 2. 850 0. 940 3. 67 4. 50 4. 13 12. 39 8. 76 3. 20 11. 21 7.90
Nd 10. 100 3. 430 10. 30 13. 80 12. 30 48. 00 32.43 11. 99 42. 30 3.30
Sm 2. 700 0.910 2.29 2. 89 3.00 12. 59 7. 08 2. 67 8. 99 5.70
Eu 5. 110 5. 080 9. 34 4. 64 5. 11 2. 81 1. 72 0. 76 2. 06 1.24
Dy 4. 580 1. 810 5. 98 6. 56 6. 05 859 4. 65 3.99 5. 45 5.80
Ho 0. 300 0. 150 0. 39 0. 40 0. 34 1. 71 0. 96 0. 55 1. 11 1.04
Er 1. 990 1. 020 2.70 3.05 2. 67 3. 96 2.21 1. 45 2.55 3.40
Tm 0. 125 0. 087 0. 11 0. 18 0. 22 0. 66 0. 38 0. 27 0. 42 0.50
Yb 0. 762 0. 52 0. 90 1. 19 1. 43 4. 47 2. 44 1. 96 2. 81 3.10
Lu 0. 200 0. 137 0. 07 0. 22 0. 23 0. 61 0. 33 0. 27 0. 38 0.48
Y 4. 190 1. 800 6. 46 10. 30 10. 60 46. 72 20. 32 13. 13 23. 28
g Haskin  Haskin 1966
5
Tabk 5 Trace elan ent chamcteristics of oil shale n typicaloil shal m nes 107°¢
HDY-1 JHDY-2 YYY40 YYY 104 YYY 105 YYY 108 @ @
Nb 30 50 25.30 27. 90 11 75 12. 52 1119 11. 70 11.79 13. 00 11. 00
Zr 97 30 43.30 70. 30 236 72 195. 23 308 66 223. 96 241. 14 165. 00 160. 00
Hf 5.35 2.09 3.72 6 98 5. 18 765 6. 93 6. 69 4. 50 2. 80
Rb 46 60 3.11 24. 86 57 86 88. 88 60 91 70. 39 69.51 90. 00 140. 00
Cs 5.23 1.59 3. 41 955 6. 22 712 6. 90 7.45 1. 26 5. 00
Co 16 00 15.40 15. 70 — — — — — 25. 00 19. 00
Ni 25 30 41.30 33. 30 — — — — — 75. 00 95. 00
Zn 164. 00 203.00 183. 50 — — — — — 70. 00 80. 00
Pb — 15.30 7. 65 — — — — — 12. 50 20. 00
T1 0.45 0.55 0. 50 2.37 0.6 0.77 0. 54 1.07 — —
Bi — 0.91 0. 45 — — - - - 0. 17 0. 01
h 0.01 0.04 0. 02 0.08 0. 06 0.08 0. 07 0.07 - -
Mo 1.33 2.36 1. 85 — — - — — 1. 50 2. 00
\ 2.79 3.14 2.97 — — — — — 0. 16 2. 00
Sh 5.38 6.09 5. 74 — — — — — 0. 20 2. 00
\Y 43 40 44.50 43. 95 — — — — — 135. 00 130. 00
Sr 80 50 97. 80 89. 15 250. 00 140. 00 180. 00 340. 00 227.50 75. 00 300. 00
Ba 472. 00 265.00 368. 50 — — — — — 425. 00 580. 00
Cr 89 20 68.00 78. 60 — — — — — 100. 00 100. 00
; @ . 1997, @ . 2003
( 4 Bi W
5) , La Ce Pr Nd
Sm Pm , Nd Sm Eu
, La Ce Pr Nd Sm Eu Dy s
, Zr Hf Cs Sr
(NASC) Sb Nb., Cs Zn
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Fi. 1 Relaton between oil yeld and organic catbon content of oil shale mn mamn oil shak m nes n Chna



A—Epatet; O—HAEFTW; A—BEITEXEN O—UTHEM I —ARGTRE
A—BRTEEHE);  o—T KREXS;  *—HEKEL; Y—HE=TH; O—HHKRE;
I—RBRETER; T—ERREETER; [ RERERTREE; T —/AERETHER
2 PEEEMTEST XHMITEFVRERER S

Fig. 2 Distribution of organic matter types of oil shale of main oil shale mines in China
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Se/B 0.6 Fi. 3 Trace element ratbs of Fushun and H ud ian basins
5 r/ba . 6~
0.8 (3 )
V/(V+ N 0.50 , V/(V+Nj _ 3 _
0. 45~ 0.60 , Hution (1987 1988 1991)
V/(V+Ni 0.45 (
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Table 6 G enetic types of contnental oil shale n China
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