4
2005 1

ACTA PEDOLOGICA SINICA

Vol 42,No 1
Jan. , 2005

s

PRI

1
30 hm?

( Oryza Linn.)

(Arachis Linn.)

3~ 4

127% ; NHs*- N

’

1t

) 475,
[2]

[3,4]

40
1
2.15x 10" m’,

)

: 2004- 02- 04

1,3
]

HaE EERE! %
(1

(2 ,
(3

1986

( Vetwveria zizanioides Nash)
(pH (OM)

) ?

; pH
) 72.9%
( Cu)

?

1.1

5211, 2943,

1 900 h,
\ 124 3
1986 ,
210 hm', )
( 1la), 57.1%,

(96-920- 13- 03) 863 (2001AA645010 2)

: 2004~ 04- 01

2.15% 10" m?, 210 hm?

AE

210008)
100085)
210049)

’

20
. 1998

( Pinuselliotii Engelm.) 18
p K) 0.05 mol L™ "HCl

90

N P K , ,
; OM ,

43.0%; R p
,Cu Zn Pb Cd

[5~ 9

[3.4]

11702, 100 km®
, 65~ 500 m ,
, 17°¢C,
250 d, 1 900 mm
1 , _
[10], (
2.0~ 0.2mm  42.9%,0.2~ 0.02 mm
19



30 42

, 20cm s ,
(3.4 '
1.2
1998 1
% ( b 1o
[13 S” (
(0~ 20 em) 16~ 18 ) )
(D, , ( )
12

1 ( 4 ;a ,b ,
¢ )

Fig. 1 Vetiver growing in tailings (4 months after transplanting)
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Table 1 Basic properties of solls in the copper tailing pool in the Dexing Coppa Mine

Sample Locat ( l,pI; 5) 0. M. CEC Total N Total P Total N NH;*-N Available P Available K
ocation ;2.
No. (kg™ (emol(+)kg™) ——(gk™ (mg kg™ ')
1 4.9 7.7 8.70 0.87 0.258 23.7 51.8 0.8 39.4
Borrow soil
2 7.66 -V 1. 19 0.33 0.483 3.6 1.66 0.8 18.6
Tailings
3 6. 05 3.3 20.0 0.56 0.230 7.47 23.6 0.37 2.5
Lei Gong Zhu
4 3.7 1.6 12.1 0.62 0. 381 17.9 24.1 4.8 33.5
Amaranth
5 (1) 4.33 9.1 7.55 0. 66 0.433 25.4 32.9 8.39 . 1
Pearut( 1)
6 7.4 15. 1 5.68 1.10 0.325 28.0 12.9 1.2 70.9
Bemudagrass
7 5.73 6.7 18.3 0.73 0.270 6. 64 14.8 1.03 9.5
Slash pine
8 5.68 4.2 18.4 0.49 0.250 8. 05 11.0 1.03 19.8
Box
9 (2) 4. 61 10.5 10. 2 0. 65 0.393 23.3 10.5 3.67 29.4
Peanut( 2)
10 4.6 24.3 6. 11 1.50 0.383 25.2 28.3 15.0 167
Dwarf napiergrass
11 5.8 4.4 16.7 0.47 0. 249 6. 14 6.53 0. 47 12.0
Tung oil tree
12 5.47 9.6 16. 6 0.53 0.2338 10.5 25.0 0.3 47.2
Glossy privet
13 3.39 10.5 9.21 0.72 0.362 4.7 37.4 1.50 .7
Weeping lovegrass
14 5.85 9.5 10. 6 0.92 0.382 20.7 9.31 0. 65 0.3
Bahai grass
15 5.2 1.5 15.0 0. 85 0.306 8.55 3.17 0. 65 2.7
Eucommia
16 + 4.9 12.2 9.73 1. 10 0. 402 4.5 12.4 3. 15 RB.6
Chinese wolfberry
+ Sudangrass
17 + 5.17 127 6. 61 0.98 0.372 4.2 13.9 4.24 67.8
Dwarf lilyturf +
Peach
18 5.3 11.8 15.1 0.79 0.316 12.8 23.6 2.73 51.1
Oiltea camellia
19 5.0 10.2 12.6 0.79 0. 357 17. 4 35.8 3.9 2.5
Upland rice
0 3.6 7.3 11.0 0.80 0.38 4.5 126 0.8 2.8
Oriental
arborvitae
< Cid -~
S Critical 10-20 0.75~ 1.0 0.4~06 10~ 15 510 50~ 100

level of mtrients <

1)
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Table 2 Concentrations of heavy metals (mg kg™ !) in soils in the tailing pool of the Dexing Copper Mine under different vegetation treatments
and combined pollution index(CPI)

Sample Locati Cu Ph Zn Cd Cr Co Ni As Index Pollution
No. ocaton (CPI) element
1 126 37.5 81.0 0. 055 8.7 15.1 30.1 6. 67 2.17 Cu

Borrow soil
2 2524 1.2 18.9 0. 098 37.5 11.8 22.3 6.28 2.73 Cu
Tailings
3 39.9 12.8 69.8 0.11 415 43.0 24.7 12.9 2.01 Cr
Lei Gong Zhu
4 589 25.9 78.0 0. 088 177 27.5 33.4 27.5 2.77 Cu
Amaranth
5 (1) 381 2.5 55.0 0. 065 106 14.8 27.0 5.1 2.33 Cu
Peanut( 1)
6 242 3.1 77.9 0. 16 8.7 32.9 33.1 6.21 2.38 Cu
Bemudagrass
7 27.5 10. 4 75.5 0. 079 349 45.9 27.2 17.5 2.15 Cr
Slash pine
8 31.3 12.3 78.5 0.11 293 43.1 26.1 17.8 2.17 Cr
Box
9 (2) 259 4.7 78.7 0. 061 121 25.5 30.5 2.4 2.33 Cu
Peanut( 2)
10 157 43.6 86.9 0. 10 8.5 28.6 33.1 5.47 2.36 Cu

Dwarf napiergrass

11 20.9 9.4 71.5 0. 074 330 45.0 24.2 17.6 1.93 Cr
Tung oil tree
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Sample Locat Cu Pb Zn Cd Cr Co Ni As Index Pollution
No. ocaton (CPI) element
12 2.0 9.7 78.5 0. 062 33 42.4 31.0 11.6 1. 94 Cr
Glossy privet
13 84 22.7 71.9 0. 058 205 36.8 40.8 37.5 7.22 Cu As Ni
Weeping Lovegrass
14 101 30. 1 94.6 0. 10 148 29.8 28.3 13.2 2.36 Cu
Bahai grass
15 116 16.5 78.2 0. 070 269 45.5 31.3 21.0 414 Cu Cr
Eucommia
16 + 9.6 48.6 130 0.15 154 32.3 74.7 12.5 4.45 Cu Ni
Chinese wolfberry
+ Sudangrass
17 + 1% 385 90.4 0.15 115 25.9 25.7 11.1 2.49 Cu
Dwarf lilyturf+
Peach
18 8.1 20.0 80.9 0. 09 243 41.1 27.4 21.1 2.39 Cu
Oiltea Camellia
19 333 21. 1 79.0 0.11 239 30.2 35.2 11.9 2.44 Cu
Upland rice
20 78 13.2 80.0 0. 060 21. 4 42.6 13.8 36.0 4.32 Cu As
Oriental atborvitae
4.4 2.1 80.1 0. 065 2.6 12.3 25.7 136
Soil background value '
< 0 250 200 0.30 150 - 40
S . 3
4
National soil standards < 30740
-1
3.95mg kg, Pb
3 ) ; Cd 0. 039 0. 052
, (0. 41~ 0.048mg kg™ 't ;
-1
238 mg kg™ ) As
3 , , Cu ,
-1
49.0 46.3  46.0mg ke ', S :
: Zn 3.233.21 472 , ,
-1
mg kg™ ,t 7n ( ),
; Pb 2.54 2. 04
3 ( )
Table3 Concenrabrs of extractable heavy metals in the soil cover over the tailing pool in the Dexing Copper Mine under different
vegetation tredments (mg kg™ !, first year)
Sample Locati Cu Pb Zn Cd As
Location
No.
1 Bomow soil 1.0 6.74 1.26 0. 009 0.033
2 Tailings 614 0.19 3.79 0.051 0.075
3 Lei Gong Zhu L1 0.83 1.0 0. 021 0.023
4 Amaranth 111 2.83 3.08 0. 059 0.045
5 (1)Peanut(1) 41. 1 2. 69 1.4 0.017 0.034
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Sal\rlr;}.)le Location Cu Pb Zn Cd As
6 Bemudagrass 77.0 .92 8.712 0. 056 0.046
7 Slash pine 0.61 .58 1.89 0. 021 0.025
8 Box 1.33 .46 1.89 0.016 0.028
9 (2) Peanut(2) 481 .24 2.60 0. 039 0.034
10 Dwarf napiergrass 46.8 .29 7.21 0. 065 0.046
11 Tung oil tree 0.41 .26 1.49 0.013 0.025
12 Glossy privet 0.45 .45 1.91 0.013 0.016
13 Weeping lovegrass 105 .21 2. 0. 027 0.049
14 Bahai grass 22.9 .27 3. 0. 070 0.047
15 Eucommia 26.0 .26 2. 0. 065 0.020
16 + Chinese wolfberry+ Sudangrass 15.7 17 4. 0. 079 0.037
17 + Dwarf lilyturf + Peach 46.6 .30 4.35 0. 47 0.040
18 Oiltea camellia 15.4 .84 4.11 0. 045 0.028
19 Uphnd rice 84.9 .72 3.7 0. 045 0.034
20 Oriental arborvitae 238 .48 1.6l 0. 007 0.037
Ave 49.0 .54 3.3 0. 039 0.034
S.D. 59.4 .37 1.9 0. 023 0.010
4
Table 4 Concenirations of heavy mdals in crops in the experiment bcation (mg kg™ ')

Plant Cu Pb Zn Cd As

Amaranth oot 121 2.86 40.5 .39 2.40

( ) Amaranth shoot (fresh W. ) 53.2 4.46 71.6 .2 0.56

Peanut 3.6 0.045 44.3 .13 0.22

Upland rice root 1% 12.7 214 18 3.26

Upland rice shoot 5.8 5.38 85 .57 0.50

Upland rice grain 13.4 2.03 54.4 .21 0.15

Com oot 167 9.57 24.7 .47 1.13

Com shoot 2.4 9.93 39.0 .52 0.81

Com grain 2.58 1.06 24.7 . 007 0.36

Cole seed 9.% 1.40 56.9 . 031 0.31

Aquatic moming glory root 255 1.64 166 .36 2.60

( ) Aquatic moming glory shoot ( fresh W.) 12.4 0.04 8. 19 .03 0.07

<

Tolerance limits in foots: Foodstuff << 0 04 >0 2 07
Vegetable 10 0.2 20 .05 0.5

1) Calculated as dry weight except in noting fresh weight
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Table 5 Concentratiors of heavy me ak in trees and grases in the expenment location( Dry weight, mg kg~ h
Plant Cu Ph Zn Cd As
Shsh pine 13.7 18.5 59.4 1.05 0.69
Tung oil tree 1.0 2.5 59.6 0.76 0.42
Lovegrass 1oot 185 0.285 14. 1 0.13 1.38
Lovegrass 114 5.91 13.6 0.18 0.47
Bathai grass root 81 18.6 80. 6 0. 50 2.05
Bahai grass 40.5 2.25 68. 4 0.43 0.75
Sudangrass root 57.7 5.29 66. 4 1.13 2.44
Sudangrass 13.8 1.63 45.7 0.18 0.36
( ) Vetiver oot (slope) 105 5.75 34.5 0.20 1.73
( ) Vetiver shoot ( slope) 12. 4 2.51 18.2 0. 44 0.12
( ) Vetiver mot (tailings) 295 3.03 12.2 0. 070 0.50
( ) Vetiver shoot ( tailings) 16.9 3.46 19.7 0. 079 0.15
, CdPb Zn
3
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CHANGES IN SOIL FERTILITY AND EXTRACTABLE HEAVY METALS IN DEXING
COPPER MINE TAILING POOL AFTER REVEGETATION

1,3

Chen Huaiman Zheng Chunrong'  Zhou Dongmei' Tu Cong' Gao Lin®
(1 Institute ¢ Soil Science, ChineseAcademny ¢ Sciences, Narjing 210008, China )
(2 Research Center f a Fco Environmental Sciences, Chinese Academy f Sdences, Bajing 100085, China )

(3 Department of Ervironmental Engineering, Zhongshan College, Nanjing 210049, China )

Abstract The Dexing Copper Mine is a superscaled cpper mine in China. Release of large amounts of tailings is one
of its main environmental problems. The tailings are stored in several tailing pools and No. 1 tailing pool has in storage about
2. 15 10’ m® of tailings covering an area of 210 hm? after running out of service in 1986. Beginning from the lae 1990s, a se-
ries of experiments were performed on revegetation of a part of the mine tailing pool, dam slope, 30 hm® in acreage, which was
overed with guest soil. Changes in basic agrochemical properties of the soil and extractable heavy metals (by 0. 05 mol L™ !
HCl) under different vegetations, e. g. upland rice ( Oryza Linn.), peanut (Arachis Linn. ), vetiver ( Vetweria zizanioides
Nash) and slash pine ( Pinuselliottii Engelm. ) were determined during the experiment period of 3— 4 years. The results indicated
tha the soil was very low in nutrients N, P and K and in nutrient loading capaciy as well. It is therefore necessary to build up
soil fertility continuously. Soil gH did not show much change, soil OM increased significantly but soil NH," -N decreased with
the time. Though soil available P and K obviously increased, they were still a@ a low level. Soil heavy metal pollution, especially
with Cu, was very serious. Moreover, Cu, Pb, Zn, and Cd accumulated in the plants and exceeded the criteria of the food hy
giene standards in same food aops and vegetables. The results indicae that for revegetation of the tailing pool, it is not advisable
to grow food crops lest contamination should be spread through food chain.

Key words Copper Mine; M ine tailings; Heavy metal pollution



