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1

Table 1 Conditions for measuring elements

X (kV) (mA) 20(°)
N Fixed 1 Ko PX5 Flow None 24 100 35.1800
P Gonio Ka Ge 111 300 um Flow None 24 100 140.9656
S Gonio Ka LiF 200 300 um Flow None 24 100 110.6510
Cr Gonio Ka LiF 200 300 um Duplex None 60 40 69.3506
Cu Gonio Ka LiF 200 300 pm Duplex None 60 40 45.0102
Ni Gonio Ka LiF 200 300 um Duplex None 60 40 62.9896
Pb Gonio Lp1 LiF 200 300 um Scint. None 60 50 28.2162
Zn Gonio Ka LiF 200 300 um Scint. None 60 40 41.7670
Mn Gonio Ka LiF 200 300 pm Duplex None 60 40 62.9896

2

Table 2 Results of the determination of Nation Standard Samples

GSS05
: WD-XRF AAS
(ng/e) (ng/g) RSD (%) (ng/e) RSD (%)
P 390 + 34 350.13 1.18 - -
S 410 + 54 400.94 2.05 - -
N 610 =31 628.40 2.50 - -
Pb 552429 574.53 1.64 567.42 0.57
Cr 118+7 123.25 0.90 110.00 0.28
Mn 1360 + 71 1342.37 1.56 1320.75 0.35
Cu 144+6 138.47 0.24 139.48 0.03
Zn 494+ 25 496.50 1.35 490.78 0.21
Ni 40+4 43.40 0.31 42.05 0.13
* U U=toas/(N)'"% a=001,t t s N N 20 20
RSD 5.00 % :
WD-XRF Pn= (Plyege) + (Plop)2 12 (1)
2.2 WD-XRF Plaverage  Pliax PI;
XRF 5 (SA SB
SC SD SE) 5 3 RSD Pl;=Ci/S; 2)
0.07% ~ 2.5% 3 PI; i Ci
i Si i
Pb 108 ~ 3113 4
9 ~ 257 Zn 4 , 5
2.5~120 Pb Zn Ni Cu
0.7 ~ 33 Cr 1
Pn 1
2.3 5 Pb
, Cu Zn Ni N P
, Pb
HJ/T Y(Pb) = -5385.4 + 1157.33X;(Ni) - 13.06X,(Zn) +

166-2004 3 1.709X5(N) (r = 0.999)
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3 *(mg/kg)
Table 3 Mass fractions of heavy metals in soil and soil properties
pH Ni Pb Cu Zn Cr
SA 7.510.07 39.26+1.43 2682.00 +3.78 62.24+1.23 169.30 £2.76 100.22 £2.50
SB 7.42+0.02 42.14 +1.68 6573.80 + 4.65 73.04+1.59 305.40 £ 1.35 110.54 + 1.69
SC 7.58 £0.06 63.68 +1.01 31938.12+7.18 117.30 £2.27 744.40 £ 2.50 108.12£1.76
SD 7.49 +0.02 179.28 £2.27 76979.42 £ 7.80 242.36 £ 1.23 8288.58 +3.89 91.96 +1.98
SE 7.29 £0.05 36.14+1.98 8729.46 +5.20 65.78 £ 1.40 31292+ 1.78 101.16 £ 2.57
b 65 pH 75 50 300 100 250 200
@01 - 25.5 24.73 227 69.1 58.0
7.5 24.7~34.6 16.0 ~26.5 17.8~57.0 67.1 ~120.0 46.9 ~ 65.6
[20]
Mn N P S TOC g/kg
SA 665.38 £1.22 716422 £3.67 1091.10 = 3.68 1465.8 £2.27 33.76 £2.7
SB 607.84 £ 1.01 10376.54 £2.50 1298.08 +3.32 2814.56 £2.35 52.57+3.5
SC 535.78 +£1.33 12553.30 +3.35 1653.04 =3.90 2188.68 £1.53 54.32+53
SD 298.24 +0.99 18488.80 = 6.27 1126.36 +2.39 3091.64 +1.47 43.59+4.7
SE 536.42+1.29 14118.18 +5.69 1145.76 +2.76 3851.36+1.21 23.86 +2.1
b - - - - -
(201 645 - 647 - -
544 ~ 724 - 620.0 ~ 878.0 - -
[20]
a (S.D.) S.D.= [(Xi-Xmean)2/n-1]1/2, (n=7); b (GB15618-1995)
4
Table 4 Pollution index of heavy metals in residential soils
Pl Plpy, Plcy Plz, Plc; Pn
SA 0.79 8.94 0.62 0.68 0.50 6.53
SB 0.84 21.91 0.73 1.22 0.55 15.90
SC 1.27 106.46 1.17 2.98 0.54 76.94
SD 3.59 256.60 242 33.15 0.46 186.22
SE 0.72 29.10 0.66 1.25 0.51 21.07
5
Table 5 Correlation coefficients of heavy metals with soil properties in residential soils
pH Ni Pb Cu Zn Cr N P S TOC
pH 1 0.294 0.351 0.343 0.193 0.046 -0.146 0.516 -0.784 0.667
Ni 0.294 1 0.977 0.993 0.992 -0.726 0.799 -0.161 0.190 0.215
Pb 0.351 0.977 1 0.995 0.950 -0.643 0.845 0.024 0.210 0.284
Cu 0.343 0.993 0.995 1 0.972 -0.665 0.820 -0.044 0.189 0.283
Zn 0.193 0.992 0.950 0.972 1 -0.777 0.806 -0.273 0.251 0.122
Cr 0.046 -0.726 -0.643 -0.665 -0.777 1 -0.565 0.657 -0.182 0.479
N -0.146 0.799 0.845 0.820 0.806 -0.565 1 -0.037 0.688 0.011
P 0.516 -0.161 0.024 -0.044 -0.273 0.657 -0.037 1 -0.205 0.712
S -0.784 0.190 0.210 0.189 0.251 -0.182 0.688 -0.205 1 -0.327
TOC 0.667 0.215 0.284 0.283 0.122 0.479 0.011 0.712 -0.327 1
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Y(Pb) =-20117.4 +405.711X,(Cu) (= 0.995)
Y(Pb) = -62018.0 + 6.221X,(N) + 7.432X,(P) ( r =

0.847)
Y(Pb) = -18403.1 + 9.885X;(N) - 10.146X,(P) —
25.113X3(S) (r=0.847)
3 ) pH 7.50
[20]
Pb Zn Cu
Cr Ni
[21-24] (Pb
Lewis Fe Al Mn
)
TOC
TOC Pb Zn Cr Ni

Y(TOC) = -21.15 + 0.152X,(Ni) -7.6x10°X, (Pb)-
0.002X; (Zn) + 0.19X4 (Cr) r=1.000
P pH

Y(TOC) = -35.004 + 0.003X,(P) + 4.781X, (pH)

(r=0.793)
(1]

Pb
[25]
Pb Cu Zn
Pb
5 Zn Pb Cu
Pb Pb Zn
(26] Pb Cu Zn Cr
[27]
3 1 SA SB
SC SE SD
SA SB SC SE SD

500 ~ 600

Pb
[28-29]
Pb Pb
(OH), PbCO;
0~15cm [30-32]
Pb
Pb Pb 331
[34]
Pb
Pb Zn Ni Cu N P S TOC
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Fig. 1 Dendrogram of correlation matrix
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Study on the Soil Environment Pollution in City Industry Zone by XRF Method

LI Xiao-ping, HUANG Chun-chang

(College of Environment and Tourism, Shaanxi Normal University, Xi’an, 710062, China)

Abstract: Impact of manufacturing activities of a battery garage in the industrial zone of a city on soil environment therein was investigated.
Concentrations of Pb, Zn, Cu, Cr, Ni, Mn, S, N and P in the soil were determined with the XRF method and values of pH and TOC were measured.
And then environmental impact of heavy metal pollution on city soil environment was evaluated with the Nemero Index Method. Results showed that
the prospect of heavy metal pollution is considerably serious, and the activities of the battery garage the main pollution source. A regress model was
established for relationship between Pb and soil properties. The XRF method is proved to be a fast, effective analytic method.

Key words: Heavy metal, City environment, Pollution assessment, Pb, XRF



