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Effect of Waste Rock Eluviation on Water Environment

2 L2
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(1. Chinese Institute of Geological Envieonment Inspection, Bejing 100081, China;
2. School of Environmental Science and Engineering, Chang an University. Xi an 710054 Shaanxi, China)

Abstract In order to study the effect of waste rock piling on water environment the character of water quality
change after the waste rock is dipped into water is analyzed by eluviation experiment. The process mechanism
and factors of derivative environmental effect of waste rock is investigated. The dynamic change mechanisms of
SO7 . gross rigidity. micromental irons in acidic solution are discussed, which are usually neglected. It was
pointed out that waste rocks not only make the water acid but also make SO3™ and gross rigidity increase, and
waste rocke should be piled up reasonably, and the local geographical climatic and hydrographical conditions
must be considered when piling, which can insure the reduction of environmental pollution.
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4 s 93
s 10~19 (1~2mm).19 3.5kg,
~40 (0.42~1.00mm).40~60 (0.25~0.42 27 cm, , >
mm).60~100 (0.15~0.25mm)4 ) .
. - . . 30 mL /h, ,
, L. 5L .
1
Tab.1 Mineral Component of Rock wy /% ,
/mm ,
1~2 56.5 41 0.5 2 —
0.42~1 52.0 37 — — 11 ,
0.25~0.42 64.0 31 5 — 2.
s 2
. . ) s pH . pH 7.75,
. . 6 pH 7.75,6
1.2 .
10 cm, 35 cm, pH
2, , ,
’ 2 cm .
1 em . ) s FeS2
s s
. R 2FeS2 +702+2H20—>2FeS04 +2H2S04
. H* . pH
3 cm, s , , .
1 cm, .2 pH ) 2
1,2 10 ~ 19 40~60 s s
2
Tab.2 Experiment Result in Original Water O Amg- L-1)
/d
1 3 14 16 18 20 22 24 26 28 30
1 7.75 7.42 7.50 7.53 7.51 7.40 7.40 7.43 7.40 7.52 7.50 7.46
ot 2 7.75 7.89 7. 88 7.87 7.88 7.67 7.58 7. 64 7. 60 7.76 7.73 7. 66
1 63.46  50.77 44.42 50.77 63.46 63.46 63.46 44.42 44.42 4.42 38.08 44.42
Heos 2 63.46 152.31 120.58 133.27 114.23 114.23 114.23 120.58 114.23 120.58 114.23 120.58
. 1 22.95 77.05 60.65 44.26 44.26 44.26 47.57 49.18 55.74 47.54 50.82 47.54
G 2 22.95 245.91 19.31 139.34 90.16 90.16 122.95 114.75 106.55 106.55 100.00 90.16
\ g2‘ 1 4.97 — 3.98 4.97 1.99 2.98 2.98 1.99 2.98 7.95 5.97 5.97
2 4.97 9.94 9.97 — 9.94 9.94 — 9.94 14.91 7.95 3.98 7.95
1 77.77 192.38 167.82 130.98 118.70 122.8 130.98 130.98 151.45 151.45 151.45 143.26
CaCOs3 2 77.77 654.90 532.13 347.93 266.06 266.06 307.00 327.46 327.46 298.81 266.06 257.88
. 1 27.50 145.32 125.32 85.21 62.35 69.89 75.68 92.13 110.25 113.94 113.94 110.05
S0F 2 27.50 503.21 230.12 226.15 165.78 165.78 205.32 223.56 223.56 198.75 167.89 165.32

. 1. 1~2mm , 2. 0.25~0.42 mm
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H+
HCO3 SO0i”
HCOj . SO;~
: HCO3s ,
HCO3 1 ,
HCO3 H' HCO: . i
HCO3 s
(1) L] 3c b
CaCOs;+H —Ca +HCO5 6<pH<9
(2) b b
MgCa(CO3)2+2H —>Mg" + , ,
Ca” +2HCOs 6<<pH<_9
Mg2+ ’
. pH .
H" HCOs
Ccos3 . HCO3
’ 3
°2 Tab.3 Experiment Result in Distilled Water
2_SO4 s 1 /d
SO4 ) 9
5 10 15 20 25
’ ’ 7.44 7.8 7.26  7.30  7.20
H
’ P 7.50 7.4  7.40 7.32 71.25
o 05 QHCOT) / 58.25 52.5 48.00 49.03 45.10
S01- (mg- L-1) 134.54 128.65 124.96 110.98 108.15
SO PO ! ' o(Ca2") / 55.58 52.46 43.28 40.68 38.54
3 (mg- L-1) 130.21 86.87 84.38 84.25 83.12
(1) ' o(Mg2t)/ 11.23 8.5 — — —
S0 ’ (mg- L-1) 9.52 - - — -
! (2) g QS03-)/ 150.54 145.36 143.28 134.98 129.76
S (mg- L-1) 174.38 168.54 167.87 152.23 151.14
S e(cl-) / 5.75  5.60 - - _
(mg- L") 6.88  4.05 — — -
S ,
S0i, . 2
(3) Fe.Cu.Zn.Pb.Ca
. 2.1
.1 SOi” .

, SOi .
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. . . . . . - Cl—Ca ,pH=75~8 9 0 35g/L;
) ) HCO3 - SO4-Ca- Na SO4- Cl-Ca ,pH=
. . . 7.0~9. 2, 1.0g/L,
. , pH 3.
2% ~3%, 2.8%. ,
[3] b 40 b ’
’ 5 b
w1 J (1) pH 773
% 5. 58,
Yot mAEH
iF | kit ( . .
e A A)
®] e |
H" s
b— -1 & 5
1 Tab 5 Analytical Result of Water Sample
Fig.1 River Section Burried by Waste Quarry
4 pH 775 558 77.77 523 94
Tab.4 Analysis of Many Elements in Original Mine YIES- em-1) 173 972 |[e(K++Nat) 409 49 64
wi /%6 wy /% o(C0s2-) 000 Q00 127. 29 818 20
Mo 0.097 F 0.700 o(HCOF) 63 46 12 69 P(CO,) 458 16 02
Cu 0.039 TiO, 1.280 e(cl-) 432) 576 |[o(cCu) 0 0020 O 7422
T 7.630 Zr0 0. 020 0(S0%) 27. 50 589 30||€( Zn) 0 0274 2 1235
Fe 0.013 Be 0. 002 e( ca?™) 22 95 85 24 ||0(Pb) 0 00 0 0257
Ph 0.071 Sn 0.0014 (M) 497 7557 - - -
Zn 55. 620 As 0.010 : pHY mg /L
Si0, 11. 050 Co 0.015 (2) o ’
ALO; 2,99 Ni 0. 003 52- 05 mg/L 10. 41
. mg/L, pH=S5. 58 HCOs
M g0 3.040 Cr 0. 0074 N . )
CaCOs+H —Ca~ +HCOs (1)
Ca0 2.20 _ T
HCO; +H —H:C03—>H20+C02 (2)
2.2 HCO3 (1) ,
, (2) HCOs, 2 ,
) (2) , H2CO0;
. , CO2
SO4- HCOs ~Ca SO+~ Ca .pH=575 (3)
~& 5, 180 mg /L, 1.0g/L; NN ,
HCOs - SOs4 - Ca SO4 - s
HCO3,5Ca , S04 —Ca: Mg S04
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; ; :pH.S0%"
173 S /em ,
972 S /em, 56 ,
(4) SO~ 20 . S0Oi”
27.50 mg/L 589.30 3
mg /L, S04~
151 5 i (1)
SO%” . ; ;
(5) ’ 77. 77 ,
mg/L 523. 94 mg/L. (2)
H' . . ;
. . SOi” 1 000 mg /L,
(6) CO2 . CO-> .
4. 58 mg /L 16. 02 mg/L. (3) , ,
(7)  Fe 100 ,
SOi~ Fe, Ca® SO~ ,
Fe 0. 004 2 mg/L ,
07974 mg/L. ; ) ,
H’+ ’ s
Ca.Mg.Al.K.Na, (4) Mg
Mg ,
(8) . ,
SOs4- HCOs —Ca , [ |
. 0127 ¢/L,
i (1] : . [ M] :
’ , 2002.
2 . . . 2001, 8
50+~ Ca- Mg - (1): 168 -169. a
0. 818 g/L, [3 . (1.
. 1995(1): 50— 52.
, 04 : :
(R . . 2002.
[3l [J.
[ 5- » 2002, 27(4): 273 = 275.
° [ 6] ,
) (7. . 2001, 20( 4) ; 388 - 392.
s [7 )

. 2001, 2(2); 41 - 46.



