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Soil Environmental Background Concentrations in Old Course of the Yellow River
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Abstract: The environmental background concentrations of soil heavy metals;, HCH; DDT and organic matter in old course of the Yellow River
(Shandong area) were studied. Heavy metals vertical distribution, correlative analysis between organic matter and heavy metals, and the effect
of different land use types were analyzed. The results showed that the background concentrations were 13.46 mg*kg™" for Cu, 16.23 mg*kg™'
for Pb, 42.31 mg*kg™" for Zn, 30.97 mg*kg™"' for Cr» 0.090 mg*kg™' for Hg, 3.90 mg*kg™' for As, 8.01 mg*kg™' for Co, 36.42
mgkg™" for V, 426.83 mgekg™" for Mn, 0.063 mg*kg™" for Cd> 18.71 mg*kg™" for Ni, and 0.74% for organic matter respectively. The
detection rates of HCH and DDT were 100% and 60% respectively, and their concentrations were lower than Grade II of environmental
quality standard for soils. All the heavy metals in soils were lower than Grade | of environmental quality standard for soils; and were lower
than the background concentrations in the whole country; Shandong Province and the loess Plateau area except for Hg. Mercury was
significantly enriched in the surface soil> and the concentration of Cd was higher in the sublayer soil. The differences were significant between
the layer 0-20 cm and 20-40 ¢cm for Hg, Cd and organic matter> but not for the other heavy metals. The differences were not significant for
environmental background concentrations among different land use types. Organic matter had highly positive correlations with Cu» As> Mn,
Pb, Zn, Crs Co and Ni.
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Fig.1 Schematic map showing the soil sampling sites in

old course of the Yellow River
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Table 1 ~ Environmental background concentrations in the soils
e T H JERfem  HEA%  CPHME AeEE RAME EBORE 95% i AR
0~20 28 13.46 4.25 7.45 24.22 4.96 21.96 IEA
tu 20 ~ 40 10 12.48 4.87 5.60 21.54 2.74 22.22 1EA
0~20 28 16.23 3.62 10.38 26.71 8.99 23.47 IEZA
P 20 ~ 40 10 16.29 4.98 12.07 29.23 6.33 26.25 EA
0~20 29 42.31 19.84 11.51 85.69 2.63 81.99 IEA
n 20 ~ 40 10 37.33 24.47 11.88 89.45 0 86.27 IEA
0~20 27 30.97 8.20 14.24 47.84 14.57 47.37 IEZ
Cr 20 ~ 40 10 34.29 14.22 15.60 58.00 5.85 62.73 ERS
0~20 30 0.090 0.035 0.029 0.177 0.020 0.160 EA
He 20 ~ 40 10 0.062 0.033 0.021 0.106 0 0.128 EA
§ » 0~20 30 3.90 0.83 2.98 5.64 2.24 5.56 EA
TG e A 040 10 3.56 0.68 3.19 4.39 2.20 4.92 E#
0~20 27 8.01 1.75 5.60 12.67 4.51 11.51 IEA
to 20 ~ 40 10 8.24 2.08 6.17 12.03 4.08 12.40 IEZ
0~20 26 36.42 18.62 1.58 81.25 0 73.66 IER
v 20 ~ 40 10 45.96 19.29 12.67 73.33 7.38 84.54 IEA
0~20 28 426.83 60.85 337.59 581.05 305.13 548.53 EA
Mn 20 ~ 40 10 431.23 68.01 359.46 549.59 295.21 567.25 IEZ
0~20 27 0.063 0.035 0.021 0.139 0 0.133 IEA
td 20 ~ 40 10 0.090 0.083 0.021 0.264 0 0.256 EA
. 0~20 29 18.71 4.81 10.99 28.11 9.09 28.33 EA
Ni 20 ~ 40 10 18.66 5.15 9.81 26.37 8.36 28.96 IEZA
0~20 7 1.40 0.53 1.00 2.00 — — —
HCH
Xﬁﬁ%ﬁl{:ﬂ%/ug-kg’l 20 ~ 40 3 1.70 0.58 1.00 2.00 — — —
0~20 4 115.80 209.61 2.00 430.00 - - -
DT 20 ~ 40 2 9.50 10.61 2.00 17.00 — — —
. 0~20 30 0.74 0.33 0.25 1.32 0.08 1.40 IEA
TR/ % 20 ~ 40 10 0.44 0.13 0.22 0.59 0.18 0.70 EA
0~20 30 8.43 0.17 8.08 8.82 8.09 8.71 EZ
pH 20 ~ 40 10 8.57 0.16 8.34 8.78 8.25 8.89 ER
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Table 2 Personal correlations between soil organic matter and concentrations of heavy metals in the soils

=38 I H Cu Pb Zn Cr Hg As Co \% Mn Cd Ni
020 e MRRE  0.621%  0.718  0.787"  0.695" 0.352ns 0.797" 0.626% -0.100ns 0.737" 0.252ns  0.758"
i FEAEL 28 28 29 27 30 30 27 26 28 27 29
20 - 40 MRARE 0.790% 0.445ns 0.739*  0.717° 0.090ns 0.894 0.711° 0.200ns 0.770" 0.280 ns  0.440 ns
~ cm N W
FEA%L 10 10 10 10 10 10 10 10 10 10 10

D % K78 p<0.0l: * R p<0.05: ns KRN RH
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Table 3 Comparison of mean concentrations of elements among different land use types

K L )E/mg kg ™! BT

Cu Pb Zn Cr Hg As Co v Mn Cd Ni 1%

13.89 16.36 42.97 30.76 0.096 3.82 8.13 33.39  429.89  0.067 18.31 0.77

asv s> 15) 14 (16) (16 14 s> s 14 15 (16)

. 12.26 15.48 41.72 27.45 0.073 3.73 7.40 30.43  403.07  0.066 18.45 0.62
4 @) (4> (4) 4 4 @) (3 (4) 4 @) @)

RAMERE 13.26 16.33 41.56 32.85 0.089 4.12 8.11 44.35 43230 0.056 19.04 0.74
9 (9 (10D (9) 10) (10) 9 (8) 9 (9) (10) ao
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K> T4 JE Y < 0.025 mm 140 R JE 70 W B
TR FRIE VD 15 A% T e V0 R, U R e 70 vh o 42
AL TR TR YD T A A R, AR il
(3 - R B N S, AR K I ER R A

P A A YUY I i FE b, 4 R B 2 Kk AR
S35 B E YU W I 4 R B AR T R
T HEICFE IS H 0~ 20 em T He 3R 5T
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Table 4  Comparison of background concentrations of heavy metals in the soils of old course of the Yellow River with other areas/mg*kg™"

TiH JE R em Cu Pbh 7n Cr Hg As Co % Mn Cd Ni
ST O 0~20 13.46 16.23  42.31 30.97  0.090 3.90 8.01 36.42  426.83  0.063 18.71
1 7R 45036 0~20 21.7 24.3 61.9 65.2 0.016 8.7 13.0 74.4 644 0.079 23.0
475 JH 7 0~20 21.30 22,90 69.30 67.30 0.024 12.00  11.90 75.60 616 0.105  30.00
4 w06 0~20 22.6 26.0 74.2 61.0 0.065 11.2 12.7 82.4 583 0.097  26.9
SR A 0~20 35 35 100 9 0.15 15 — — — 020 40
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