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Corrosion of Carbonate Rock by Artificial Drainage and its Potential Effects to Environment
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Abstract; Carbonate rocks,huge sources of carbon and calcium, cover a large area of the earth surface. More and
more drainage are drained by mining industry and domestic life development recently. In order to study carbonate
corrosion by drainage and its effects to the natural environment, we determined cation concentrations, pH values,
HCO, concentration and characteristics of rock surface and components induced by corrosion using atomic absorp-
tion spectrophotometer (AAS),pH meter, alkalinity-titrimetric method, SEM-EDX and XRD. The results showed
that the parameters induced by corrosion were significantly different between the test groups and the controls. For
example, carbonate rocks corrosion was much more intensely caused by drainage,thus more Ca and C were released
from the carbonate rocks. We found that CO, was absobed when carbonate rocks were being corroded by solution of
diluted heavy metal cations,but was released when the corrision solution contains high concentrations of Pb(NO,), .
CuCl, ,CuSO, and microbes. Additionally some epigenetic minerals were generated during carbonate rocks corrosion
by complex drainage. We thought hydrochemical changes caused by the sewage and the principle of entropy increase
could be used to interpret why drainage induces the carbonate rock intense corrosion.
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A % 7ZnCl;  Pb(NO3), Lj;l;bo KH, PO, TRk
KE B zn?t) (EPb2Y) (%P (ENH{)
(% Cd2h)
1 0 0 0 0 0 0
2 0 1 0.15 1 10 4
3 0 5 0.75 5 50 20
4 0 25 3.75 25 250 100
5 0 125 18.75 125 1250 500
6 3 0 0.15 5 250 500
7 3 1 0.75 25 1250 0
8 3 5 3.75 125 0 4
9 3 25 18.75 0 10 20
10 3 125 0 1 50 100
11 15 0 0.75 125 10 100
12 15 1 3.75 0 50 500
13 15 5 18.75 1 250 0
14 15 25 0 5 1250 4
15 15 125 0.15 25 0 20
16 75 0 3.75 1 1250 20
17 75 1 18.75 5 0 100
18 75 5 0 25 10 500
19 75 25 0.15 125 50 0
20 75 125 0.75 0 250 4
21 375 0 18.75 25 50 4
22 375 1 0 125 250 20
23 375 ) 0.15 0 1250 100
24 375 25 0.75 1 0 500
25 375 125 3.75 25 10 0
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Fig. 1

The change of the parameters after limestone has been corroded by lead nitrate solutions of

different concentration(at lead ion)for 12~132 h
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Fig. 2 The proportion and rate of limestone

corroded by lead nitrate
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A. SEM pictures of surface shapes of the limestone unprocessed;B. corroded for 72 h by copper sulfate;

C. and by soil solution containing microbes
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Fig. 4 SEM pictures of surface shapes of the limestone, which has been corroded for 72 h by copper sulfate or

soil solution containing microbes
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Table 2 The results of limestone being corroded for 44 h and 72 h by copper sulfate, copper chloride,

soil solution containing microbes, culture medium and purified water

44 h 72 h
W& HCO; Ca™ o HCO3 Ca2™ .
pH M—m® pH M—m®
/mmol « L1 /mg e L1 /mmol « L1 /mg e L1

CuSO, 4,27 0.75 80. 09 —3.90 4.39 0. 80 93.96 —4.68

CuCl, 4.09 0.98 41,74 —1.32 4.13 1.01 43.43 —1.39
TIEWMAE MY R 4,47 2.45 260. 60 —12. 68 4.99 4.28 376. 48 —17.42

i 7.23 3.15 5.25 3.47 7.26 3. 30 5.65 3.62
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0 j\ﬂ [I_‘wl_‘\ﬂ
1 2 3 4 5 6

FIIF SPSS 8 A L85 45 A~ 3 36 X A JK A 19 355 il 2R
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Fig. 5 The corrosion rate of limestone being corroded by compound drainage in the orthogonal test
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Table 3 The result of proportion of limestone corrosion quantity by compound drainage in the orthogonal test

KR a ZnCl, b Pb(NO;), ¢ CdCl, » 21/2H,0  d KH,PO, e TR £
/mg -+ L Zn?* Ph?* Cd TPCAHE) FHL A HHLA
1 0 0 0 0 0
2 3 1 0.15 1 10 4
3 15 5 0.75 5 50 20
4 75 25 3. 25 250 100
5 375 125 18.75 125 1250 500
T.=6.41 T,=15.94 [.=22.87 [ a=44.57 I .=25.98 1¢=27.29
‘ M.=8.53 M,=19.15 .=31.14 Ia=34.17 .=24.81 Mi=28.19
Zi M.= 6.13 M, =28. 71 M.=41.83 lq=25. 96 Ml.=18.50 s =22. 56
e IV.=36.30 IV, =28.49 V.=29.06 Ne=13.26 IV.=33.43 N=33.73
V.=81.62 V,=46.71 V.=14.10 Va=21.04 V.=36.28 V ,=27.22
T,=75.49 T,=30. 77 T.=27.73 T,=31.31 T,=17.78 T,=11.17
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SRR ZE A C w1 A B R 2R Bk BN A4
RWWCAN T Co X 5 4 08 30 45 1l X 3 0F 5%
s HCO; 230 7K A e £ 2 0 BT 8§+, b 71K
% HCO; ZE4bJ5 A 2. 1~4.1 mmol /L, PCiLK
Ziu 7K HCO; Z8fbyE [l 0. 3~5. 0 mmol /L, &
W B s & A = Wk BE TR & 1 15 7K A kA 4 2
JG s RN R B HCO, e BER Z L [ 3R i A (1 45 2R
BB E R AU BRI P HCO, W
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Table 4 The results of limestone corrosion by artificial compound drainage after 10 d in the orthogonal test

S5 HCO; Ca? " ¥e i Mg? " #e ¥ . Cd2 ™ Jik Zn? "y Pb?" U

FE Pt /mmol « L1 /mg e L1 /mg + L7! M= WEICS) WEAGTS) WEACZD)
1 8.37 1.46 8. 20 0.07 1. 25 X X X
2 7.81 1. 85 9.83 0.08 1.62 71.05 X 100. 00
3 7.98 2.66 10. 14 0. 06 2.58 86. 34 X 100. 00
4 7.74 11.21 10.98 0.08 12.79 63. 39 X 100. 00
5 6.99 53.63 26. 04 0. 26 62. 81 90.13 X 100. 00
6 7.66 10. 44 6.56 0. 04 12.15 61.31 68. 54 X
7 6.48 47.51 14,77 0.10 56. 15 35.08 37. 81 100. 00
8 6. 65 2.21 5.03 0.12 2.34 56.43 92.50 100. 00
9 7.73 2.06 8. 20 0.07 1.98 94. 68 57.08 100. 00
10 7.58 3.06 51.62 0.11 0.57 X 59.43 100. 00
11 7.23 2.82 9.09 0.15 2.83 100. 00 99.53 X
12 7.98 4.06 11.48 0.08 4.18 62.23 85.16 100. 00
13 6. 84 11.10 9.82 0.09 12.74 36. 28 34. 68 100. 00
14 6.99 54.96 18. 06 0.10 64.91 X 21.12 100. 00
15 7.51 1.08 13.72 0.12 0.47 100. 00 99.53 100. 00
16 6.52 54.62 71.24 0.19 61.31 5.17 4. 88 X
17 7.71 1.63 32. 88 0.09 —0.02 44,19 72.72 100. 00
18 7.87 1.92 28. 82 0.10 0.57 X 99. 46 100. 00
19 7.32 2.71 48. 36 0.13 0. 34 100. 00 99. 50 100. 00
20 7.57 12.00 187.19 0.29 3.16 31.51 88.91 100. 00
21 6.97 3.72 65. 54 0.18 0.52 35. 87 40. 96 X
22 8.30 7.67 124. 23 0. 35 1.73 X 98. 88 100. 00
23 7.18 53. 82 236.51 0.45 50.41 21.91 67.03 61.48
24 7.67 1. 80 202. 64 0. 36 —10.03 65.75 99. 37 100. 00
25 7.17 1. 80 199.03 33 —9. 80 7.96 85. 14 100. 00

T X SRR A FEAT S 1% 8 TR 0 me/Ls DA A3 () il M— ' Horp IEAH R R ey C it (mg) » HE R R B C i (me)
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