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The present situation of soil environmental quality and the distribution and
migration regularity of heavy metals in soil of Yantai
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Abstract: Yantai is one of the core cities of Shandong Peninsula Blue Economic Zone. Based on ecological geochemical data, the
authors found that the main pollution factors of soil are Hg, Cd, As, Cu, Pb, Zn. Industrial waste emissions constitute the main
sources of heavy metals in the soil. Soil acidification is caused by acid rain which comes form excessive application of chemical
fertilizer and industrial pollution. The activation and migration capability of root—soil cadmium in acid environment is enhanced, the
activation and migration of toxic heavy metal cadmium are realized through the soil water plant, and such toxic heavy cadmium
is transferred to the human body through the food chain, which increases the risk. Soil heavy metal pollution and soil acidification
are two major factors affecting urban ecological environment of Yantai. The results of this survey provide the scientific basis for

local land pollution prevention and land management.
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Table 1 Soil element geochemical reference values and background values of the study area (mg/kg)
R 2E 2 - - X &E A% - - .
ek - F9TIX /4 [ WFSEIX 148 e e e FFSYIX /4 1 WFSEIX 148 _mJLJ‘J.\.—O—./J:wl; [
fiths PG R TSR JEFCIX /4 FILX /A2 SEUERT SEAEME SEAER IFIE /4 TR/ 1 SR AR
As 6.30 9.20 8.90 0.68 0.71 5.80 9.20 8.40 0.63 0.69 1.09
Cd 0.12 0.07 0.08 1.57 1.55 0.06 0.06 0.07 1.03 0.91 1.84
Cr 558 539 64.3 1.04 0.87 553 52.8 68.8 1.05 0.80 1.01
Cu 245 20.0 223 1.23 1.10 18.0 19.8 22.0 091 0.82 1.36
Hg 0.04 0.04 0.02 0.88 2.19 0.01 0.03 0.01 0.54 1.17 2.50
Ni 23.8 234 244 1.02 0.98 254 243 26.5 1.05 0.96 0.94
Pb 272 23.6 245 1.15 1.11 237 223 23.6 1.06 1.00 1.15
Zn 60.4 742 63.5 0.81 0.95 54.7 71.1 71.4 0.77 0.77 1.10
pH 591 6.50 7.70 091 0.77 7.60 — — — — 0.78
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Table 2 Statistics of soil single factor environmental quality evaluations of Yantai area

. — [Pt 112844 AN EANESEE
1 FERSME A% FERSME D RI% FERSME A% FERSME A%
fifi(As) 3541 3434 96.88 72.00 2.030 13.00 0.3700 22.00 0.6200
W(Cd) 3541 3147 88.87 283.0 7.990 100.0 2.820 11.00 0.9900
B (Cr) 3541 3146 88.85 346.0 9.770 41.00 1.160 8.000 0.2300
W(Cu) 3541 2638 74.50 651.0 18.39 252.0 7.120 0.0000 0.0000
K(Hg) 3541 3350 94.61 131.0 3.700 53.00 1.500 7.000 0.2000
(NI 3541 3170 89.52 92.00 2.600 277.0 7.820 3.000 0.0900
H5(Pb) 3541 2998 84.67 540.0 15.25 2.000 0.060 3.000 0.0900
B(Zn) 3541 3377 95.37 155.0 4.380 9.000 0.2500 0.0000 0.0000

O IR TR FRIE. GB15618—1995. 1995.
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Table 3 Statistics of soil comprehensive environmental quality evaluations of Yantai area
o FEA%L It [IESSR: lIEN=" EAlIEE R
ks Mt FEABUE  H %% FEARUE A H% FEARUE H %% FEREME  H %%
ity 3541 2438 68.85 1032 60 1.69 11 0.31
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Fig.1 Soil comprehensive environmental quality classification
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Table 4 Water geochemical indices in soil pollution district of the study area
LR K AT HEK
AT
LS-01 LS-03 LS-05 LS-07 LS-09 LS-10 LS-24 LS-25 LS-26 LS-27
pH 8.00 7.61 7.80 7.94 8.07 3.39 6.85 6.99 3.70 227
As 0.30 0.70 0.40 0.50 0.20 0. 60 6.80 0.20 0. 80 18.7
Cr 0.60 2.00 0.70 2.50 0.70 162 4.60 1.90 16.0 314
Cd 5.00 195 38.0 4.00 2.00 44.0 1.00 0.00 25.0 19.0
Cu 0.15 14.61 0.62 0.10 0.04 1.10 0.04 0.01 1.86 1.40
Hg 0.10 827 16.2 2.50 1.40 1.10 0.30 0.40 0.50 0.60
Ni 18.0 62.0 20.0 7.00 6.00 76.0 11.0 6.00 103 74.0
Pb 2.00 41.0 10.0 70.0 13.0 59.0 8.00 2.00 28.0 259
Zn 0.37 0.72 0.55 0.12 0.07 3.72 0.06 0.02 1.68 1.25

e FrE A Cufl Zn i mg/L, HAx b ug/L; pH N TE =4,

RS W AKT MRYTRAESIT

Table 5 Concentrations of elements in gold smelter sediments

febr P R RRRK
As 480.4 4789 0.9900
Cd 1797 2036 1.130
Cr 46.45 15.20 0.3300
Cu 662.6  663.4 1.000
Ni 28.05 15.60 0.5600
Hg 5.920 5.790 0.9800
Pb 866.2 1047 1.210
Zn 2025 2310 1.140

TR OCER 195 S AW/, FEBS IR B BT Y

B E Y JS—25 .JS26 AR LA A, YRR
(75 Y HET, A8 BRI A s Al TR 258 3] —
ERE . AEMEMIAERT, IRy ESEITR
S JE I (R AT 2 kS, BT K — i 8%, B i
oI KA TN 38 5 1 B — e S

FEIR IR B REEFRAFE S SR, oo R & &
G WL 6, R UL, As . Cd.Cr.Cu.Hg.Pb,
Zn F AR, 5 IR AR e AR L, Cr.
Ni 2 & & i 35 /)N, As .Cd.Cu . Hg .Pb.Zn %53
SEOLR R B I, SRR R ELE, W
LE TR Hg>Cd>Pb>As>Cu>Zn, Hii & 45 72 B 41K
(1) Zn, FP34 5 ik 8] L AR AR 58 T34 (E Y
2.284%, FRULX TR B ERTILARE LTI,

IS-21.J8-22 UHE F R BB BRA TR 20 ) WHER L C o LRI s i, 2 1%
®6 BAMRUFTEE RS
Table 6 Statistics of dustfall geochemical element content

IZRAR T C - LHEMH
Efzgay R PRI B N A5t R E

B g ESE|
As 0.4~95.20 16.75 881.9 29.70 1.770 6.251 9.300 11.50
Cd 0.032~1.179 0.4009 0.1800 0.4200 1.050 0.0648 0.0830 0.084
Cr 0.5~58.80 1333 298.9 17.29 1.300 5543 70.00 60.80
Cu 4.8~163.4 41.62 2250 4744 1.147 17.04 24.50 23.10
Hg 0.009~0.768 0.2537 0.099 0310 1.230 0.0129 0.015 0.044
Ni 1~26.30 5.800 57.69 7.600 1.310 24.08 29.40 28.60
Pb 46~212.7 93.82 3157 56.19 0.600 22.55 25.30 24.70
Zn 14.1~3132 1154 10243 101.2 0.880 50.69 74.10 71.10
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Fig.3 Enrichment coefficients of trace elements in corn at
typical gold mining area
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Table 7 Correlation coefficient values of plant seeds element enrichment coefficients in a typical gold ore district

j&k5s As Cd Cr Cu F He Mn Mo Ni Pb Se Zn

As 1

Cd -027 1

Cr 027 002 1

Cu 041 009 042 1

F 0.1 002 03 02 1

Hg 028 -0.11 -0.17 036 02 1

Mn -0.04 0.18 03 -0.17 033 -0.27 1

Mo 0.05 0.08 -0.14 -0.02 -0.01 -0.22 -0.02 1

Ni  -0.02 0.15 04 0.03 034 -024 067 -0.1

Pb 042 -0.11 0.18 071 021 059 -0.18 -0.04 -0.31

Se 029 -029 038 029 047 0.17 -021 -0.1 0.11 022
Zn 027 -003 032 072 -0.05 028 -0.17 021 -0.03 0.6 03 1

A R HOHI X R ASRIHER HpHI X R
1.0 0.015
As=0.0014pH-0.003
0.8 Zn=0.0753pH-0.0213 0.012
R*=0.1717
R*=0.2761
& 06 1 « 0.009 F
e o * ° & °
& 04 1 S & 0.006 0 o
iz ° " B . L)
0.2 % 0.003 F * 00 °
[ ] .’..
0 ; | 0 1 1
2 4 6 g 2 4 6 8
pH pH
Cufif H R BpHIY 3 R | eRARHPHEXA
0.2 Mn=-0.0028pH-0.0265
Cu=0.0242pH-0.0414 2 ° °
] A 08 | R=0.1744
0.15 t R'=0.1786 .
\ F 0.6
& - L
" = 0.4
0.05 0.2 |
0 0 | | |
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2 4 oy 6 8 oH
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Fig.4 Element enrichment coefficients and root soil pH scattergram of a typical gold ore district
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Fig.5 Element enrichment coefficients and root soil scattergram of viscous grain content in a typical gold ore district
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Fig.6 Element enrichment coefficients and root soil magnetism scatterplot of a typical gold ore district
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Fig.7 Heavy metal phase state distribution of maize root soil in a soil pollution area
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