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Environmental Background Values of Heavy Metals and Physwochgmlcal

Properties in Different Soils/in Shenzhen o s 4
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Abstract: Reséarch on the characteristics 'of env'qunmental ba(kvround values of] %011 g;n provide d scientific basis for %ettlng revlonal
standards for soils. To determme the charac teflstlcs of e‘ﬁlwronmental background values and main influencing factors of heavy metals
(ICr, ’,Cu Zn, |Ni, Ph, Co, V, Cd, and Hg) in sofls i Shenzhen 500 topsoil samples (0 20 c¢m) were collected by decision unit
muilti increment sampling' (DUMS) from 500 %011 background- slte_sdn the whole city, including 405 latosolic red soil, 77 red soil, and
18 yellow soil %amples The results show thaf*the concengf@®ns of heavy metals in red soil are relatively low in general, and those of
Cr, Ni, €o, and V in latosolic red soil and Cu, Zn, Hg, Pb, and Cd in yellow soil are higher. Compared with the environmental
backgrou'.nd values of soil in the Seventh Five-year Plan of China in 1980s, the concentrations of Cr, Cu, Zn, Ni, Co, and V in
latosolic red soil, red soil, and yellow soil are lower, the concentrations of Cd and Hg are similar, and the concentration of Pb is
higher. The spatial distribution patterns of the nine heavy metals are significantly different. Pb, Zn, and Co present an obvious zonal
distribution pattern, while Cr, Cu, Ni, V, Cd, and Hg present a point-like distribution pattern. Moreover, the correlation analysis
between heavy metal content and physicochemical properties of different soils showed that the correlation between heavy metal content
and physicochemical properties of latosolic red soil was the most significant. Stepwise regression analysis was used to elucidate the
relationship between heavy metal content in latosolic red soil, and physicochemical properties were quantified. The physicochemical
properties affecting heavy metal content in latosolic red soil were found to be mechanical composition, pH, organic matter, and cation
exchange capacity.

Key words : latosolic red soil; red soil; yellow soil; environmental background values of soil; decision unit multi increment sampling;

stepwise regression analysis
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“ET"95% S 150.5 56.8 170. 6 64.0 71 29 201.8 0. 201 03.065 5
VAR (T3 EA IEA EA EA EA IEA IEA EA IEA
MIN 2.7 1.6 16. 1 1.4 9.6 0.5 7.9 0.01 0.037
MAX 41.1 54.9 116 6.5 446 12.5 81.6 0. 120 0.156
AM 14.7 15 58.7 4.8 70. 52 2.4 45.5 0. 054 0. 095
GM 12.6 9.23 54.2 4.46 4.7 1.75 35.7 0. 046 0. 089
WHE 95% il 23.42 54.3 96.5 6.41 180 4.76 79.3 0. 086 0.153
(n=18) 95%UCL 18. 04 24.13 68.17 5.42 111 3.53 57.03 0.0649  0.108
SD 7.99 16. 32 22.35 1.49 96. 64 2.61 27.35 0. 027 0.032
cv 54.35  108.67 38.16 31.04  137.02  108.75 60.22  50.00 33.68
“ LA AMS) 55.5 21.4 79.2 25.3 29.4 12.7 91.1 0. 080 0. 102
“LAH7GM? 49.6 17.5 71.5 21.5 26.9 10 80.9 0. 642 0.089 5
“LT795% Al 102.2 45.1 156. 1 51.2 61.2 26.3 212.1 0. 181 0.208
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Table 2 Statistical results of physicochemical properties in different soils
, A PH B 72 bt A MBI 1%/ %
x o vl fgem™  molkgt | PAVE Ty W h
MIN 4.03 0.67 3.15 0.42 3.80 6.70 14. 10
TRLTHE MAX 8.20 2.10 19. 00 26. 40 41.90 67. 60 87.50
(n=400) AM 4.74 1.21 10.01 3.90 18. 15 26.13 55.72
SD 0.47 0.16 3.07 3.42 6.90 11. 11 13. 69
MIN 4.35 0. 81 4.59 0.45 4.30 17.00 30. 40
fap: MAX 6. 63 1.57 23.05 9.82 33.90 59. 60 77.70
(n=177) AM 4.75 1. 14 11.51 4.23 15.09 31.79 53. 12
SD 0.35 0.19 3.81 1.92 5.45 10. 47 11.42
MIN 4. 15 0. 60 6.24 0. 81 3.80 25.30 32.10
g MAX 4.82 1.59 24.40 8.3l 25.30 57.90 66. 90
(n=18) AM 4.51 1.09 16.53 6.07 12. 66 45.38 41.96

SD 0.18 0.28 4. 65 1.81 4.81 8.72 8.03
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Table 3 Correlation between the physicochemical properties and heavy metal concentrations in different soils

+2 WH Cr Cu Zn Ni Pb Co \% cd Hg
pH -0.196™ -0.123* 0.247™ -0.109*  0.092  0.184* -0.019* 0.162**  0.160*
KE -0.031  -0.037  0.058 -0.002 0.038  0.107* -0.042  0.023 -0.016
- PH B8 A 4 0.160*  0.108* -0.084 0.106* —-0.146 " -0.056 0.243* 0.012 0.027
(n:’400) AL -0.025  -0.081 -0.021 -0.027 -0.011 -0.058 0.036 -0.014 0.097
RkL 0.110*  0.140™ 0.054 0.137*  0.029 -0.003 0.251* 0.002 0.015
hriE A 0.244*  0.005 —0.280* 0.140* -0.248™ -0.167*  0.246* -0.101* -0.235™
i r -0.254* -0.075  0.201** -0.183*  0.187™ 0.138™ -0.327* 0.081 0.184 "
pH -0.197 0.093  0.060 -0.129 0.048 -0.056 ~0.444%  0.157 0027
oy -0.058  -0.047  0.018 0.025 0.142  0.206( 0.025 -0.1937 ~ 03205
- BB T 0205 0.130  0.187 0.137  0.068 [ 0.129 ,-0.365° 0.073, ‘0 219"
(n’:77) AL -0.136  -0.172 fo;.q71 -0.221 0.014“ 207113 ~0.009  0.076 0._16_9"
RkL 0.190 0.006 40.178 0.171  -0.015" ~0.115] 1§ 10.213  0.004 .* 07108
b 0.170  =0.050 ~-0.124 0.061 0.182 1-0.048 | \ 0.158 -0.174 £50.158 4
[ -0.104 | 10.042] 20.067__ -0.186 -0.160+ <0/128  -0.448* 0.157 07012
= ApH | -0.007 | £0,086] ~0.07705 -0.147  -0.002. -0.077% Y0423 0.444 04113
' S AR -0.051 | | 0219 -,-o;;g,:a{a -0.234 0,33‘3.‘“"-073‘17 o g00326 -0.137 . —0.2§7
.%ﬁg ’ Eﬂgqai}g&% -0.011 | -0034 “0;..-4'34 . 0.145 —0.0?9 0.361 : -0.053  0.402 7 “=07629 "
(n/;18) R -0.322.  £0.408/  0le45™ 0.368 03064 0,373 5 0,127 0.354 «p_0.258
“ FhkL 0.103 0-309 40.1146 0.115  -0.270" | 0.252 0.071  0.035 0.285%
; ks -0.280 | #0/133 ) 0.154 0.128 0.117° =0.119 0.140  0.005 0.126
7 U W .. -0.074 -0/041 0,079 /" _-0.447 0.035 -0.022 07194 -0.026  -0.308
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Table 4  Contribution of physicochemical properties to heavy metal concentrations in latosolic red soil

o 5 R R N % 5= N % EAUG-AL[FE
- - — — — —
Cr Y=99.78 0. 47X, - 8. 94X, 0.289  FbkK.  -0.217 pH  -0.144 2 — — —
Cu Y=23.78 +0.23X, -2.91X, 0.174  Fik 0.124  pH 0.14  — — — —
Zn Y=41.68 —1.15X, +13.56X, -0.478X,  0.38 BB -0.223  pH 0.215 @R -0.115  — —
Ni  Y=16.53 -0. 125X, 0.18 B -0.18 — — — — — —
Pb Y =74.90 -0. 89X, 0.248 b g A -0.025 — — — — — —
Co Y= -2.043 +1.995X, 0. 073X, 0.227 pH  -0.155 Bk -0.135  — — — —
vV Y=150.13 -0.87X, - 10. 24X, 0.34 R -0.29 pH  -0.12 — — — —
cd Y= -0.10+0. 13X, 0. 162 pH 0.12  — — — — — —
Hg = 0_' ?’X(T (; g’ogleﬁ +0- 001X, + 0.324 Mk -0.264 HHLF  0.116  pH 0.143 EE; 0.134

D)X, 3K pH; X, FoRAH; Xy FoRMHE7aciitt ; X, RoRAIT; X, FRBRL; X, FoRbhi; X, FOREDRL; 2) “—" FoRiz 8 = bk
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