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Impact of Heavy Metal Contamination in the Reclaimed Mn Mineland in Si-rong, Guangxi and Suggestions
for Ecological Restoration

LI Yi, LI Ming—shun, LAl Yan—ping, YANG Sheng—xiang, LI Hui

(School of Environment and Resources, Guangxi Normal University, Guilin 541004, China)

Abstract : Si—rong manganese mineland is one of the two sub—regions constituting the famous Bayi Manganese Mine, China. Through nearly
50—-year opencast mining, the natural environment and ecological equilibrium have been severely disturbed in this mineland. Extensive soil
sampling was made in the reclaimed sugarcane field, orange field and tea garden, and meanwhile, the major plants were also collected for de—
termination of heavy metals. The results showed that the soil Cd concentration was over 30 times the Soil Quality Standard value (Class III ).
Cd, Pb, Cr and Mn were the main toxic metal elements in soil and for higher plants in this region. The Cd, Cr and Pb levels in sugarcane,
peanut and tea leaf exceeded the maximum allowable limits of contaminants in food. Therefore, this mine wasteland was contaminated by
multiple metals and could not meet the requirements of soil for agricultural cultivation, unsuitable for plantation of edible crops and fruits.
However, other agronomic fiber crops, such as sisal, jute, and ambary, and fuel crops (for alcohol production)like maize and cassava can be
used for cultivation. In addition, new phytoremediation techniques should be used to remediate the heavy—metal contaminated wasteland be—
fore the agricultural utilization, thus, the soil functions can be restored and a sustainable utilization can be achieved.

Keywords: reclaimed manganese mineland; heavy metal contamination; ecological restoration; Si—rong manganese mine; Guangxi
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Table 1 Concentration of fertilizer elements in Mn—mine

soil of Si-rong

FAEHLAE pH P/%  N/% EC/MS-m™ TOC/%  TOM/%
A5 X 620 0018 0.1234  0.66 2.13 3.67
MRSFEIX 614 0026 0.069 6 0.94 2.02 3.47
HREREIX 753 0035 00750 1.23 1.13 1.94
IAREKFY) 662 0026 00893 094 1.76 3.03

FL2HMEREN, ZH X ERIX -5 Mn,
Cd.Pb .Zn Cu.Cr S4B ICE T iimem T P A2
T EEF SE, (HHEA Pb Zn Cu.Cr H LT L8
T ARIEAE, Mn i JOAR R E |, EH i I e e
Fxf LT EA — AR, A F TR Cd & &

55 3 = bR (A H U E AR 30 A5 LA L

& IR ITCRA RS T 12 S AP R 4 o A
THESBENARSSE RE, ZRXA Mn Pb,
Zn Cu ,Cr PP RES &L, 1 Cd B F-HA 3K
AR, AR X R 1.228 mg-kg'l,PFHT,j:.:[X%j
1.113 mg-kg ™', HRER X Ky 3.249 mg-kg™, & 135 =2
PRI 1~3 52 I, izl X2 B IX 3057 Cd
5 Y, OF BB i, 215 iz X R 32 %
BHEILER,
22 HEWHNELSETEENIR RS

2 DX JE WG X, AR 2 P T, M
PR B T B W AT R R SR AR B TR
WX K IR, WA A PR O 3 O™ SRR, I A
SRR MBEIATRIS, BT WA R B 5 5 R AR,
NTAMTRAR FEA DR IAEEAR AR AR B4
T = SO RUARRE YA o PR UK AF
I i SR RS R VR A KRR L EOR CHRE AR
LT AR T RS R RIEORR  ZIRRAE

XIS B DX (A5 43 b AL B FHRE 90 R 0 A A4
P RAE R AR 25 AT SRAL BRI T S Ry
it 80 HIG IR , A iea i 28 Ak A BN A , FH I
W oy € Ph Cr . Zn Cu .Cd Mn & &, 73
Bras a2 3, MR 3 nTLIEH IZZ RIX 6 fi 3%
HEMEYENE SR SRS S BT R EE S
U YA REICE Cd.Cr I EFEYE RRHE

K2 BxEVERRTESEETEESE(mg-kg!)

Table 2 Concentration of heavy metal elements in soil of the Si—rong Mn mineland(mg-kg™)

KA Hi A R Mn cd Cr Pb Zn Cu
A5l X B 707.08~1 095.12 28.9~32.69 104.67~183.95 147.98~204.77 73.09~115.37 39.31~45.24
RS cksiy 850.30 31.42 140.52 172.72 87.75 41.64
AL 75.9~218.35 1.06~1.41 2.76~5.03 5.45~7.19 4.55~6.90 1.02~2.22
AR 133.65 1.228 4.082 6.17 5.35 1.42
ARG ] X i 1792.34~2 978.55 34.53~39.81 99.02~206.34 143.63~300.31 105.69~120.95 44.14~51.21
PSR 2 430.32 36.62 149.86 220.54 11527 46.68
BRI R 114.19~177.05 1.06~1.16 2.90~4.60 1.74~3.49 3.26~6.70 1.53~2.00
ERARAS 136.64 1.113 3.893 2.83 4.58 1.69
HERE X SEE 16 087.15~18 746.69  44.76~47.72 31.22~150.07 248.46~313.50 151.56~203.09 85.48~98.51
PR 17 152.32 46.5 99.09 289.04 181.10 90.69
FRUESHH 377.94~578.51 1.75~5.31 3.19~4.88 2.29~4.03 14.44~31.82 2.33~2.97
TEHARAS 449.01 3.249 3.846 3.09 20.27 2.60
JUVE R 176.00 0.07 65.30 19.50 51.80 23.10
Al L 103~342 0.07 53.90 23.60 67.70 20.00
MR R (170~1 200) 0.30 150.00 250.00 200.00 150.00
MR = bR 1.0 300.00 500.00 500.00 400.00
SRBRERERRIR L JU bR Aibr AR ES Aibr




o 27 45 6 1 o W B B = o i 2175
=3 ARGV SEXBIEMEERTESE(mg k)
Table 3 Concentration of heavy metal elements of plants in the Si-rong Mn mineland(mg-kg™)

SRR A, (LA S Mn Ph cd Cr Cu Zn
AR X Zent 2 691.01 54.17 3.23 31.06 7.68 23.27

PR (<) 5 0.2 0.5 10 20

HEBFR() — 9.83 15.15 61.12 — 0.16

A Bl X Lgn) Gics 490.18 77.10 4.84 32.59 5.32 66.33
E 282.44 40.92 445 24.78 5.11 43.74
H-1E 607.22 57.68 454 30.19 12.50 65.34

i 37.07 60.13 372 31.68 7.70 4239

FRERR (<) — 0.2 0.5 1.0 20 100

AR (R 299.65 6.44 30.68 — —

H Rl X Li'e it 167.98 44.81 3.73 39.53 8.69 52.07
2 143.85 58.50 4.42 32.71 479 44.87

- 519.44 7577 5.03 30.72 14.88 71.04

HEEZE 58.49 62.83 3.57 30.09 5.64 8.77

FRERR (<) — 0.1 0.05 0.5 10 5

AR (R — 627.3 70.4 59.18 — 0.75

Hi TR Lo 408.01 76.67 5.65 30.02 2.52 32.69
E 1 966.80 96.99 7.38 42.07 6.19 108.89

- 1 472.95 90.90 5.45 35.83 3.66 94.92
FEPIIE R o 1~700 0.1~41.7 0.2~0.8 0.2~8.4 0.4~45.8 1~160
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