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Study on the Vertical Distribution of Mineral Elements in a Tailings Pond in Nandan, Guangxi

YAO Shengxun, WEI Zhigiao, WEI Yansong
( Hechi University, Hechi 546300, China)

Abstract ; In order to investigate the spatial distribution regularities of mineral elements in a tailings
pond in Nandan County, Guangxi, the content of mineral elements in different depths was studied
for reference relevant standards and by regression analysis, correlation analysis and path analysis.
Results show that some secondary enrichment layer exists with depth change, which have a potential
value of industrial reclamation. In the study on the distribution of mineral elements, we found that
Zn, Sb, Cd, Pb, Sn and Cu can be classified into one group, and S, Fe and As can be classified
into another one, which indicated a similar distribution patterns in the same group ; Elements inter-
acts with each other, and good fitting models is found; Beta coefficient analysis show that S is
mainly affected by Fe, Cu and Zn, Fe by S and As, Pb by Sb, Zn by Cd, Cu and Sb, Sn by Zn,
Cd and Cu, Sb by Pb and Zn, Cu by Zn, S and Sn, As by Fe, Sn and Cu. In conclusion, second-
ary enrichment layer exists in lead — zinc tailings ponds, in which mineral elements interact with
each other, then affects their distribution.
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Fig.1 The distribution with depth of S, Fe, Pb, Zn, Sn, Sb, Cu, As and Cd in 3 sampling sites
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Table 1 The content of S, Fe, Pb, Zn, Sn, Sb, Cu, As and Cd in 3 sampling sites
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Table 2 Correlation analysis of the mineral elements in tailing sand
WYt E S Fe Pb Zn Sn Sh Cu As Cd
S 1.000
Fe 0.823" " 1.000
Pb 0.014 0.052 1.000
Zn 0.198" 0.208 " 0.705" " 1.000
Sn 0.110 0.034 0.549"" 0.758"" 1.000
Sh 0.208" 0.187" 0.887"" 0.813"" 0.682"" 1. 000
Cu 0.421"" 0.353"" 0.551°" 0.794"" 0.690"" 0.676"" 1.000
As 0.613"" 0.714"" 0.277°" 0.458"" 0.425"" 0.438"" 0.589"" 1.000
Cd 0.091 0.119 0.695"" 0.838"" 0.724"" 0.753"" 0.645"" 0.356"" 1.000
"R 0.05 K, 77 FIR 0.01 K,
5 S MR A B2 %3 KMO 7 Bartlett k110
o Table 3 KMO and bartlett’ s test
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3% 43 43 B (principal components analysis, RIrfE df P
PCA) AR 2 2 T 4 A T AR AL A, 9 0.70  1103.632 36.000 0.000
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BRI R AR T R TSR KMO _ POER R RBUHA %
il Bartlett BRIERR B, 1136 3 i, KMO {f 2 0. 790, S 1000 0.846
AR e Fe 1.000 0.890
KT 0.6, Bartlett BKJE 6 5 35 B4 2 2 /KF- (P < b 1. 000 0.733
0.01), 25634 vl L $RHUL A Dy 22 140K, (5 B 7n 1.000 0.874
FIITE 30% LAY, 1 2 =1 o3 I ek Sn 1.000 0.710
FRA TR RIS A A A S 1.000 0.4
Wi bR, — MR BB STRR ik 80% , s # A AL (H K N o o
i N AN ‘/\:13] — a2l AT S . .
T URFRYRT & AT o WER S Fn i3 A E cd 1000 0.797

JIT IR SRR BT RR A IA 2] 86. 707% , {HZ, 55 3 4> A
SrRVRFIE(E/ N T 1,404 0. 577, AR 3 A iy B ot
Mk RN, 26 407 %, 1 I T2 1800 1) R A 5T
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Table 5 Total variance of the elements content in the three sampling sites explained using principal component analysis
T B AR R (B FEPCFFIZRA TR I FARA
FHIEE MR 2 RBUSE FREE MEOrE RRUrE O FHMEE METE AR %
1 5.085 56.501 56.501 5.085 56.501 56.501 4.595 51.051 51.051
2 2.142 23.799 80.300 2.142 23.799 80. 300 2.632 29.249 80. 300
3 0.577 6.407 86.707
4 0.347 3.858 90. 565
5 0.301 3.342 93.907
6 0.245 2.72 96. 627
7 0.128 1.421 98.048
8 0.11 1.225 99.273
9 0. 065 0.727 100. 000
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Table 6 Loadings of the elements content in the three
sampling sites based on principal component analysis

o T AR e 5 IR T o B
BE EMA 1 EMUY2 EMSY ] B2
Zn 0.914 -0.196 0.915 0.194
Sh 0.891 -0.223 0.905 0.160
Cd 0. 840 -0.302 0.890 0.067
Pb 0.770 -0.374 0.856 -0.027
Sn 0. 801 -0.263 0.838 0.087
Cu 0.869 0.087 0.757 0.434
Fe 0.400 0.854 0.016 0.943
S 0.402 0.827 0.029 0.919
As 0. 662 0.576 0.370 0.796
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Fig.2 Loading plots of the elements content
in the three sampling sites

M c R SHE LR ZEWAHERR, B EIH
MRS O R AR & (), Hofth 5 2 8 3%
FRHIITE N AR (X,) , B 5 AR #r —JT
Bl )35 A2 2 22 ot [m] )5 A i a8 B MEAG G, R
£ PN A B 7 o DR 72 B 5 T S S 3, R AN R
X H AR T R

W T Fins, A BEERE - 707 ¥R, B
PRI T P E I 0. 000, 158 B AR 760 3k S 4% I 2
K BEFIRH T e = /1 -7 7£0.170 ~0. 535 i
FELZ [, WE B AT A7 A — 2 At R 2% (AT gl pir il
Yoo ) B 2% gk S Fi Cu IR 1
K, T Fe Zn Sn Sb As Fl Cd JC 2 [m] 575 72 (15l
AR, AR RE 40 4 1] S B 5 ) G 3K %
FIH BT R MR, AR AT

Table 7  regression analysis between the content of the elements in the three sampling sites
YR [ AR r r P e= /17
S x, =0. 095x, +46. 845x, —0. 647x, + 10 926 0. 845 0.714 0.000 0.535
Fe x, =4.453x, +6.573x, 0.911 0.910 0.000 0.265
Pb xy =1. 178x¢ —0. 037x, +1 172.704 0.895 0.801 0.000 0.446
Zn x, = 42.625x, +16. 768x, +1. 139x, —3 399. 751 0.916 0.839 0.000 0.400
Sn x5 =0.075x, +7.494x, +2. 518x; 0.914 0.835 0.000 0.406
Sh xg =0.496x; +0. 054x, +0. 009x, +0. 134x; 0.986 0.971 0.000 0.170
Cu x; =0.012x, +0. 002x, +0. 020x; + 66. 689 0.852 0.726 0.000 0.523
As x5 =0. 030x, + 1. 307x5 + 8. 408x;, 0.951 0.905 0.000 0.308
Cd %y =0. 005x, +0. 006x; +0. 0085 0.947 0.897 0.000 0.321

T x, ~ % 239378 S Fe .Pb . Zn Sn Sb . Cu As 1 Cd & &,
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Table 8 Beta coefficient analysis of the elements content in tailings

WYL E E¥ 58 S Fe Pb Zn Sn Sh Cu As Cd
S HERK 0.752 -0.220 0.330
EEEY 0.619 -0.044 0.139
P 2R 0.709 -0.285 0.489
Fe HEEZRE  0.654 0.324
MERE 0.538 0.231
AR 0.730 0.454
Pb HIERH 0.947 -0.138
EIEE 0. 840 -0.038
P Y 0.824 -0.213
Zn HiERL 0.266 0.347 0.414
HEEY 0.216 0.276 0.347
i Y 0.402 0.511 0.579
Sn HiER 0.333 0.292 0.316
)42 R %k 0.252 0.201 0.229
S EYA 0.397 0.366 0.387
Sh HEEH  0.109 0.642 0.182 0.102
MEZEE 0.023 0.569 0.148 0.070
REB 0.183 0.721 0.274 0.161
Cu EHER 0.284 0.561 0.233
MEZES 0.120 0.445 0.161
R ER 0.425 0.629 0.318
As HILEK 0.610 0.243 0.181
EEES 0.436 0.103 0.107
sk BB 0.628 0.323 0.228
Cd HIERH 0.235 0.558 0.187
R 0.163 0.468 0.135
sk 2B 0.339 0.645 0.271
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