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Multipurpose Utilization of Mineral Resources
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Table 1  Analysis and test results of water samples from Laoheba phosphate rock in Mabian
'S Cu Pb Zn Cr Cd As P pH{E
Cl 1.92 0.82 1.97 0.046 0.059 0.301 0.078 8.03
2 5.55 1.55 6.61 0.027 0.034 0.407 0.093 8.4
3 1.62 9.08 38.9 0.034 0.223 23 1.4 8.61
C4 0.9 6.28 27.7 0.028 0.462 1.64 1.04 8.47
Cs 13 454 793 0.023 4.4 19.7 31 8.43
C6 0.331 0.412 8.72 0.025 0.022 1.51 0.919 8.36
c7 0.07 0.38 10.5 0.017 0.024 0.379 0.065 8.32
C8 0.404 14.2 26.9 0.027 0.207 1.84 1.54 8.4
9 2.51 3.4 9.58 0.04 0.057 2.34 0.241 8.33
C10 0.142 0.707 3.56 0.028 0.019 0.428 0.048 8.45
SR L(E] 2.64 49.08 92.74 0.03 0.55 3.08 3.64 8.38
IKFARAECTT ) 1000 10 1000 50 5 50 3
K TR UEIIIZE) 1000 50 1000 50 5 50 5

He KRR HES B E K R KRBT TUEARME) (GB 3838—2002) H HI/K Fhnf:
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2.12 £%,Cr JTHE @B 1.42 £i5.
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Table 2 Analysis and test results of surface soil samples of Laoheba phosphate mine in Mabian
'S Cu Pb Zn Cr cd As P pH{H
BC1 14.8 490 625 63 1.45 25.07 48100 8.17
BC2 41.8 127 319 79.1 1.5 15.71 4520 7.72
BC3 91 63.8 59.6 62.4 0.33 19.15 1360 7.33
BC4 242 39.8 102 73.8 0.77 16.85 999 8.09
BC5 31.4 37.8 89.8 93.4 0.88 8.41 1140 8.38
BC6 62 39.2 65.3 71.2 0.49 12.88 2150 6.95
BC7 56.8 65.2 129 74.6 0.76 20.25 1470 7.92
BC8 44.6 121 140 83 0.3 10.68 1740 5.3
BC9 36.8 26.0 86.8 86.1 0.26 14.83 395 8.22
BC10 20.6 28.1 61.6 65.7 0.30 10.27 592 8.17
FRIME 42.40 103.79 167.81 75.23 0.70 15.41 6246.60 7.63
SN 91.00 490.00 625.00 93.40 1.50 25.07 48100 8.38
H/ME 14.80 26.00 59.60 62.40 0.26 8.41 395 5.30
VYN 25 5 32.7 40.4 89.4 86.2 0.34 103 836 -
rp T s 20.00 23.60 67.70 53.10 0.07 8.20 - -

Sy M S R, WX E 48 oo R i
br, BESTEEA 1.36~7.47 %, X Cr 50U)114 +
B R A AR, Cd. Pb. Zn. PJCH
LA TR S A T SE, BEEER, L
REBICEMBARAE 1~2 5210, AR AR
23 HEWESETRFFE

M HCRERY ChEK) BEfms, . 3

ortrai R (3D, LU HiZIX TR I0HR
AR A — 5, BPm>ZE>Ise, 4 e s
M5, Cuv Crv VIEM . 2. Bz A b A
K, WHHHEAZHEANEY, Jh2 %, Pb. As.
Mn =Mt gE A LEPHEEEZRLESEMN
1000~3000 f%, WiB] LIEF X =PI EAE S
HEANM ) 8 RS
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Table 3 Plant analysis results in the key investigation area of the old river dam in Mabian

A VA & Hg Mo \ Cr Co Ni As cd Pb P Cu Mn Zn
37 0.00279  0.13  0.118 1.80 0.090 643 <l 0.043 172 012 324 137 207
- —m 00119 032 0141 260 026 141 <l 0.11 545 019 636 127 375
P <0.001  0.17 0048 115 0.021 528 <I 0.011 025 036 203 193 147
57 0.00416 029  0.082 094 0046 398 <l 0.039 124 0.063 395 3.60 18.6
M T 00132 055 0073 215 016 569 114 0089 315 014 735 129 188
P <0.001  0.19 0030 091 0014 174 <1 00066 0.17 030 160 2.16 12.4
57 <0.001 0.2  0.094 118 011 899 <l 0.059 092 0.2 439 746 870
M BKPE S 00234 028 0211 268 046 469 230 034 196 017 143 277 420
P <0.001  0.092 0034 193 0049 440 <I 0.011 024 031 221 161 119

24 KIESRETIEAXTEL

KR R e T LA . Pby P JGERTE
JKAEF S 85, Cus Zn. Cr. Cd. As JTLHEHIE
K. Cusizm LR &R 42,40 g/t, &K
1) 16.06 f%. Pb jt % LI & iE N 103.79 g/t, 2
KR 201 f5 . Zn oz LIED S EN 167.81
g/t, EAKAERI 181 5. Crot & LP & E N

75.23 g/t, FEIKAEH) 2507.67 fi5. Cd uE IE
TN 0.70 g/t, KA RN 0.55 g/t, IR
) 1.27 5. As JuEE BEERS RN 1541 git, 2
KA S 5. PocE LT ARl 6246.60 g/t,
KR 171610 5. 28 EATR, IX S8 4 )8 T
FAEK TS B, A RIS R Z K
R 1.27~2507.67 fi5, UL E 4B R A LT
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Table 4 Comparison of the average value of phosphate rock elements in Mabian and the
background value of soil in Southwest China

JCHR{E Cu Pb Zn Cr cd As
B IAE 42.40 103.79 167.81 75.23 0.70 15.41
TEBH BN K S TR 29.43 29.39 89.94 79.42 0.31 14.89
V)1 -3 et 31.10 30.90 86.50 79.00 0.08 10.40
S AT e 0.58 5.69 3.91 - 9.69
2 L S 46.3 40.6 89.7 65.2 0.218
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Table 5 Classification criteria of potential ecological hazard index

C, QTR E! RI PR
Ci<l s Y E\<30 RI<50 B
1<C'<3 rpry 30<<E' <60 50<RI<100 s
3<C'<6 Hyg gL 60<E' <120 100<<RI<200 G
Ci =6 R 120<E' <240 200=<<RI<400 R
E' =240 RIZ=400 o

i DL L bRHE, 6 T W U 4 R v e
TR S LS e H R AT 00 (R 6) .

M 6 ] LUE H, 5 P01+ 387 seE A b, 5
2 I 3 T 4 8 (T K R Cd >
As > Pb > Cu> Zn> Cr. Cd BF¥1{E N 62.12, &
FomA AV YN, Cd 7E BCl. BC2 Ff s Ab{i i
o120, JE TARSRAESTS X, 78 BC4. BCS.
BC7 Ff pisb It 60, J& T a5 0 XK. Pb 7E
BC1 Ff SURME N 60.64, & T3 B AR KU, St
FE Ri38 h vh B - AR 255 e RS o T RE R RIAE
&, BCl fl BC2 iAW . BC3-8 AAds
KBS . BC9v BCL0 73 7l A i X 40 [ F 1 i #F
o ARG, WREMASKE. e

JLHEGY L, As. Cu. Zn. Cr [{EAERTA FESH
BI/NT 30, B R IAR A AR o
MM KE, i w4 rh % 4
JeE G YR B R BE AR AT GBS . Horh Cd TR
5T RIER 73%, 2 FERGEY . N
TCRVGREE B, SamIrmesy AL, BAs
HEeJFEUET Cd MAESEERER K, HikE
As, 5 iy 2 W o3 #r 45 R —3
27 TR HAUTIRY SR
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Table 6 Evaluation results of potential ecological hazard index at soil sampling sites

R Cu Pb Zn ’ Cr Cd As RI faik R
BCl 2.26 60.64 6.99 1.46 127.94 24.34 199.30 G
BC2 6.39 15.72 3.57 1.84 132.35 15.25 159.87 G
BC3 13.91 7.90 0.67 1.45 29.12 18.59 53.04 s
BC4 3.70 4.93 1.14 1.71 67.94 16.36 79.42 o
BC5 4.80 4.68 1.00 2.17 77.65 8.17 90.30 s
BC6 9.48 4.85 0.73 1.65 43.24 12.50 59.95 o
BC7 8.69 8.07 1.44 1.73 67.06 19.66 86.99 T
BC8 6.82 14.98 1.57 1.93 26.47 10.37 51.76 s
BC9 5.63 322 0.97 2.00 22.94 14.40 34.75 B
BC10 3.15 3.48 0.69 1.52 26.47 9.97 3531 L2

RESKIEN 6.48 12.85 1.88 1.75 62.12 14.96 85.07 L

PP RRR) + k AF BRI A 2 e T RS R T
S AR SR A GRS o iR
Lo VR ANFG TG QAL T T 9 (0~62%) » 0%
A Leo<0, s 1N 0L <1, BJET5 5
2HN NS, <2, WSS 3 BN 2<1,,,<3,
RETGYs 4 PN 3 <4, MEEIGY: 5 %N
4<I,.,<5, FEI5H: 6 PN 1, =5, TWEIGH.

N7 AT, RS R S G R
Cd>Pb>As>Zn>Cu>Cr, Cd. Pb ) 0=/, <l, 75
REEBEAHE: Cuy Zny Cry As [ L, &/ T
0, V5 PR M. LA EEIRRY, TFRXEE
THESA L Cdy P Vg R R, Cd SR YRR
Joh g, BC1-2. BC4-5. BCT I Iy, i7m Hovs 4
FEEE AT REYS G Po SATS G B i i, BCI-

3. BC7. BC8 [ I, w75 Hei5 G et & v 35
Beo As WKV QR NG, BCl-4. BCTHY
Lo TN LG R R LN TG s Zn BARTS Qe
R, BCI-2. BCT. BC8 [ Iy, on Hy5 4
PR AR TS Y s Cu R i vg e FE 2 2 ¥ 3
BC3. BC6+ BCT I L, sy YRt b e
Ge; Cr BTG YR N, AR U8 s
e MWHRANTTRIGREE LF, 152 d it J5 i
Ry RIX L, i K R RX 4
3 vp B R e ) L R T 3R 4 Cd M Pb, 5
Ly 10 2 WA o3 M 45 R — 5
2.8 RN FTELRELR

AR Vs A A 2 1 7 i A9 B ) 1 2 i 0 gk
WK E EEE R R KK Cd>As >

#7 DHUEBAMHATELRE [, BS5SEHE

Table 7 1,., value and pollution classification of heavy metals in soil of old river dam in Mabian

g

KR Cu Pb Zn Cr cd As
BCI1 -1.73 3.02 2.22 -1.04 1.51 0.70
BC2 -0.23 1.07 1.25 -0.71 1.56 0.02
BC3 0.89 0.07 -1.17 -1.05 -0.63 0.31
BC4 -1.02 -0.61 -0.39 -0.81 0.59 0.13
BC5 -0.64 -0.68 -0.58 -0.47 0.79 -0.88
BC6 0.34 -0.63 -1.04 -0.86 -0.06 -0.26
BC7 0.21 0.11 -0.06 -0.79 0.58 0.39
BC8 -0.14 1.00 0.06 -0.64 -0.77 -0.53
BC9 -0.41 -1.22 -0.63 -0.59 -0.97 -0.06

BC10 -1.25 -1.11 -1.12 -0.98 -0.77 -0.59

FME -0.40 0.10 -0.15 -0.79 0.18 -0.08

TYEGR 0 1 0 0 1 0
T YRR T BRE NER NER L1y T
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Pb S0 # Vs YRR B, R AR S e H IR
ORI RGP R, Cd R 2 R
TG TER A, HOE R 70%. 1 R E Y
THEI s R ol LA, 3 2 U X L 4
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by 7.47 f5. HrE TR SEAA: CduE
8 FR 10 %, Pb JC 3 8 br 4.40 £%, Zn JC F B 5
2.48 1%, As JLE IR 1.88 £i%, Cu JC FEHEbx 2.12 15,
Cr JCZHIbR 1.42 1.

(3) WHoLX E 4 JE e 2 bR, bR
16 1.36~7.47 %, X Cr 5148 Lo =1 =l
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Analysis of Heavy Metal Pollution in the Environment of Laoheba
Phosphate Mine in Mabian Region, Sichuan Province

Lu Junyong', Wu Lang', Yang Kailong', Tang Maolin', Deng Jie’, Tan Hongqi’

(1.207 Geological Brigade of Sichuan Bureau of Exploration & Development of Geology & Mineral
Resources, Leshan, Sichuan , China; 2.Institute of Multipurpose Utilization of Mineral Resources, CAGS,
Chengdu, Sichuan, China)

Abstract: Laoheba phosphate mineral resources are rich in Mabian region, and mining activities are
frequent. The impact on the soil and water environment is unclear in the mining area. In order to find out the
pollution degree of heavy metals in the mine environment, water body and soil in the Laoheba phosphate ore
area, the content and distribution characteristics of heavy metals (Cd, As, Cu, Cr, Pb, Zn) in the surface water
and surface soil were evaluated by taking the soil and water environment in the Laoheba phosphate ore area
as the research object. The results indicate that the water quality in the study area is good, and the pollution
degree of heavy metals and phosphorus is low, which conforms to the relevant indexes of the Environmental
Quality Standard for Surface Water (GB3838-2002)III. Compared with the background value of soil
elements in Sichuan Province, the mean value of metal elements in the soil is 8.75 times, 3.36 times, 1.94
times, 1.48 times, 1.36 times, and 7.47 times of Cd, Pb, Zn, Cu and P. Compared with the background values
of soil elements in China, Cd exceeds the standard by 10 times, Pb 4.40 times, Zn 2.48 times, As 1.88 times,
Cu 2.12 times and Cr 1.42 times. The potential ecological hazard index method showed that the pollution
degree of heavy metals in the surface soil of Laoheba phosphate mine was Cd> As > Pb > Cu> Zn>Cr,
followed by Cd element, followed by As, Pb and Zn, which was a moderate ecological pollution risk. The
accumulation index method showed that the pollution degree of heavy metals in the surface soil of Mabian
Laoheba phosphate mine was Cd>Pb>As>Zn>Cu>Cr, and the pollution degree of Cd and Pb was moderate.
In conclusion, the heavy metal pollution of phosphate ore has little influence on water body, while the heavy

metal pollution of soil cannot be ignored in Laoheba, Mabian.
Keywords: Laoheba phosphate mine; Heavy metal pollution; Potential ecological hazard index method;
Geoaccumulation index method
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