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Table 1 Contents of trace elements in some black shales from some places of the world
E WM g R AT % B Mecca Quarry #iIX" g
) TRAEE FIEN-35  ENEE PHEN—12  GhEH FHEN=5
As 80~2330 602. 50 — 19~38 29. 60 13
Sc 5. 24~58. 64 15.55 3.25~10. 50 5. 80 210~~3880 2102 13
Cd 0.037~11.09 1. 35 0, 309~8. 46 2. 60 25~150 82 0.3
Cr 61.83~1193.4 200. 63 119~1163 558. 80 280~610 532 90
Co 0.607~53.61 21.05 1.34~9. 38 1. 20 - — 190
Pb 11.7~184. 1 52.79 14.8~54.8 37. 80 - - 20
Se 140~3140 915 - - 67~251 174. 80 0.6
Sn 2.37~24.26 9.63 0.64~3.04 1. 60 - — 6.0
Sr 12.59~406.2 123. 62 215~3669 715.6 70~400 152 300
Tl 0. 345~5. 306 1. 84 0.095~3.23 1.10 — - 1.0
Cu 22.13~306.7 155. 70 53.6~1038 237. 80 - - 15
Zn 1.67~867.6 150.11 60. 9~553 281. 70 1300~5300 2970 95
U 1.47~97. 38 35.23 21.10~194. 90 61. 90 25~165 93. 60 3.7
Th 1.27~54. 65 15.97 1.34~8.25 4. 00 6.50~10.10 7.80 12
\% 72.86~12329.6 1780. 55 290~12207 2595.70 210~ 3880 2102 130
Mo 0. 84~176. 60 38.02 1.10~78.90 30. 80 40~2500 93& 2.6
Mn 11. 80~~5991. 80 608. 86 — - 100~360 238 850
Ni 2.96~316. 10 89. 34 38.80~303 93.10 270~530 382 68
Sh 3.69~850. 40 137,23 1.11~9.79 7.70 7.80~~68. 80 36.32 1.5
Ba 197. 60 ~42448 8362. 43 378~26448 3509 165 ~-900 333 580
P 62.46~2612.4 752. 43 — - — —
REE 108. 06 ~786. 15 287.22 93.45~703. 25 284. 38 - —
S(%) 0.037~10. 006 2.1 - - - -
Cha ¢ %) 1.80~13. 40 7. 31 — — 6.4~39.3 23. 95 —

G E A g/t Ol T ERHERE T N BRI ATIA A R LR ICP-MS 47, HOEERT 820, o As Se S K 17 D iem Y

XRF s} #r 4%
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MR, HE BRATE SV E A
T REHAL. AR 2T DBATE
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BHE S FE. aEYWFHE;3)Fe . Mg.Ca.K . Na
FlhhFES 58 aFEMEE. N BEOIEBA
A AR S5 L E P SO, X E LT

B T HU, TR B AR — AR R S IR L pH
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Table 2 Chemical compositions of the Lower Cambrian black shales and the purplish red soils in Hunan

sl 4 LR e e BB+
EhEE P N=14 EiLEH T N=17 B FRIH N=11

SiO; 37.29~75.99 61. 40 53. 58~ 83. 02 67. 38 65.33~77.27 71. 47
Ti0, 0.09~0,55 0.26 0.50~0.88 0. 463 0.50~1.,09 0.74
AL O, 3.76~15,27 7.76 7.57~21.99 12.53 8. 8~16.91 13.20
Fey Oy L 64~9.51 4,54 2.29~8.31 4. 3.98~6.83 5.19
Mgt 0.10~7. 45 1.79 0.60~2. 61 1.35 0.53~1.58 1.07
Cat) 0.18~10. 17 2.65 0.03~7.78 2.75 0.33~0. 97 0. 64
K.0 0.73~41,56 2.05 1.38~3. 30 2.17 1.00~2.03 1.64
Nay O 0.03~1.78 0. 40 0.07~1, 31 0. 62 0.12~0.59 0.35
POy, 0. 08~4. 14 0. 90 0. 01~0, 208 0.08 0.04~0. 14 0.11

K, 0/Na: 0 5.13 3.50 4. 69
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Q) EBREY HEK I RFFIT R B S EEK

%/ B 51E 1 VTR 5 B8 B B AR

THERIYMBETEERK — SERTRS,
TR AL TR E R e R a2z E”
AR HEK . EEY T 2002457 A 10 HE
W E ARV T I KL B Sk b L3 B 2 B e, T
HUEATHRAHETE R ", Hs
PLFe’t (Fe'™ [SOi \Cl Cu*' %3 03 HafH
YRR Zn As.Cd.Pb.Sb %7 | pH {§— K 3
~BIS=T o S i ) 2 Arb xof B 4 B e L A AR
K EBEBOTAN R EFEHIFERITEZ —.
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T AL RS 00 4 TR 1 B o0 2 %o 9 5 5% ) B
40 3% [ AT L 43 52 0 3 (X9 42 S T S G M K W i
BHE Cu.PbZnUEFELBETE"  MRALTM
BRI B TUS KALRT S MR L AT KB . As,
CoMo Ni. Th.U.Zn ¥ E & B EH NIRRT
PMIEREE ., EEPAR _BRASHBATUA N4
K HEAKD Pb.Cd Mn,Se . U.Zn % ELBTE
HERTEEE T HERAEFRED . &
WP TEREBEATUENLid RS+ CoNiZn Cd,
Sn FHEEBITEMNINABRE L ERME RN
K3, BEUETERHANLEBRHER.FSBEA
SRR SR, B AL B AL R A TA KL
FEFELBRTERLMNEGIEAX . BEE=R4
EXTEREEXAARR), WKFEHE. 1 ke
o G R AL AT B CouNi Zn, Cd.Sn B &k %
4 18.2 g.259.2 g.826.9 g.10.5 g.2.18 ¥, 7
RRASEFEERTEBRLHWER T 9T UA.
R—M+HEEMESRBIYRE, NI ESEEN.
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Table 3 Content and release perent of some heavy metals in black shale weathering profiles distributed in Hunan, China

W b ] JBK HH 90 1R BT i i
J&\ y ~ - n B T
’ AR (0 BHEROD HHEO0T B A SR ™ B
Co 30.51 59. 75 32.37 79. 54 29. 49 67. 81
Ni 316.1 82.09 52. 64 28. 37 168. 1 84,67
7n 867. 4 95. 31 69. 21 58. 67 397.2 82.51
d 11.09 94. 62 0. 151 87.57 3,214 85. 93
Sn 6.545 33. 26 24.26 19. 33 10. 406 21, 80
W EERIUE S RE G PBEE) M bR #8338 = 1CP-MS 5447
ZIBKEIE.

4 w5 E#®
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The Resource Functions and Environment Effects of Black Shales

PENG Bo', WU Fu-cheng' . XIAO Meilian’ . XIE Shu-rong'. LU Huanzhe., DAI Ya’nan'’

1. Coullege of Resource und Environment Sciences. Hunan Normal Unmiversity . Changsha 110081, Chinu;

2. Xwangva 3™ Hospital » Central-Sourth University . Changsha 410013+ China

Abstract. The concentrations of trace elements, P and S of the black shales distributed 1n some important arcas in Hunan. China

were analyzed by ICP-MS in this study. Based on the chemical characteristics. weathering mechanism. and trace clement enrich-

ment of the Dlack shales. the resource functions and environmental impacts were elucidated. This study indicates that the black

shales could be the hosts of many sorts of mineral resources including some large or superlarge polymetallic ore deposits, or could

be treated as compound fertilizer for improving sotl quality mainly due 1o their chemical composition and weathering properties.

However, the release of carhon dioxide. the acidic drainage. and the dissolution of heavy metals caused by the weathering of the

black shales could cause heavy environmental impacts. Therefore, both the resource functions and environment impacts should be

taken into account in the process of exploiting for mineral resources in black shales, and producing chemical fertilizer from black

shales. This 1s for the purpose of developing the resources in black shales under the precondition of preventing environmental im-

pact.

Key words: Dlack shale; weathering; resource [unction; environmental cffect



