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Table 1 Experiment instruments
(052 ‘%M'é%vi”%' AR S5 riﬁmk&uﬁi/&‘:& .
Instrument name Specification Instrument R R REES Rermarke
and model factory number Performance status
43 B K- MettlerToledo ML204 B150537071 e HE Pt
B A Polytech 1DS12120002-5 EH JIER A
P B A S S R R X ICAPQ SN 03008R AL W
ik 2l 1k %% BSB-939 001234 EH# TR 2 2l
AR 99.999% EH
iR AT 1~25 mL eppendorf EH in g
SE N A 0.1~5.0 mL eppendorf A e 1 o v 2K
VU5 LA T 50 mL EH TH il HE
FE it 50 mL R E S EH BRI

x2 ABHBIUHEBAEFRER
Table 2 Digestion-heating program in

Graphite digestion instrument

Tt il 2L 5% 5 R P 18 B 1)
Heating steps Temperature/ C Time/min
1 120 30
2 120 20
3 180 180
4 180 10
5 150 90
6 150 0

1.2.2 ICP-MS ot e &erses U
B B 1. 0 mL JEHLJC IR A % W bR HE W TR
GBW(E)081531 #x#fEIE W = 100 mL &I,
FH 1% () 6l B8 5 W58 5 JF #8540, Db AR o T 4E
W Zn., Cu. Ni, Cr, As. Pb @ i FH ¥ & N
500 ngemL™,

A3 0 HE B W b R A E T AR IR B 0,
0.20,0.50,1.00,2.00,5.00,10.0,20. 0 mL F
100 mLZEEI P . FH 2 %0 B9 FR I WOE B S) .
%] Zn.Cu.Ni.Cr.As.Pb ¥&JE /%% 0,1. 0,
2.5,5.0,10.0,25.0,50.0,100. 0 ngsmL" [ 45
AR
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Table 3 Detection limit and quantitation limit in sample determination

RE L G2 M 72 45 3 Determination results/(ngemL ™)
Sample 52(Cp 60 Njj 55 Cu 66 71 110q 208 P}
1 3.18 0.26 2.11 5.28 0.010 1.02
2 3.57 0.29 2.28 5.68 0. 007 1.05
3 3.91 0.31 2.50 6. 00 0.011 1.19
4 3.63 0.57 1.30 7.04 0. 009 1.06
5 3.47 0.50 1.19 6. 62 0.013 1.01
6 3.47 0.54 1.30 6.97 0.012 1.03
7 3.46 0.50 1.27 6.77 0.013 1.00
SEHE X/ (ngemLt) 3.53 0.42 1.71 6. 34 0.010 1.05
bR 2% S/ (ngemL 1) 0. 220 0.132 0. 564 0. 686 0. 002 0. 065
¢ 3.143 3. 143 3. 143 3. 143 3. 143 3. 143
1 B Detection limit/(ngemL™") 0.7 0.4 1.8 2.2 0. 007 0.2
5 T2k Quantitation limit /(ngemL™1) 2.8 1.7 7.1 8.6 0.03 0.8

x4 ERLTEREDRENKLTE

Table 4 The determination data of national soil reference materials

) 5 5 R AR
MH Determination results/(mg+kg™') Stan?{;iﬁ{\ilue/ i HEwh
Ttems RSD/%  Accuracy/ %
1 2 3 4 5 6 7 X (mgekg!)
Cr GSS-9 78.87 80.87 81.14 80.82 72.18 82.46 83.89 80. 00 75 4,74 6.70
3SS10 57.53 54.12 57.14 58.32 57.87 57.49 64.08 58.08 58 5.13 0.14
GSS-23  77.69 78.34 78.08 81.59 77.67 83.68 83.56 80. 09 82 3.46 2. 40
Ni GSS-9 37.26 36.96 37.16 37.35 34.31 38.50 38.37 37.13 33 3.72 12.50
GSS-10  26.19 24.72 26.33 27.18 26.85 26.86 29.31 26.78 33 5.13 18. 80
GSS-23  39.89 40.75 41.05 45.22 41.35 44.69 44.42 42,48 38 5.19 11. 80
Cu GSS-9 23.57 23.92 24.01 23.79 21.85 24.90 25.18 23. 89 25 4.52 4. 40
GSS-10  16.98 16.38 16.36 17.38 17.60 17.36 19.25 17.33 19 5.63 8. 80
GSS-23  29.23 29.27 29.53 30.89 29.35 31.75 31.19 30.17 32 3.53 5.70
Zn GSS-9 60.78 62.12 61.64 62.23 57.57 63.79 64.41 61.79 61 3.62 1.30
GSS-10  58.51 56.58 58.17 61.12 60.78 60.13 66.14 60. 20 60 5.10 0. 30
GSS-23  96.50 97.00 98.90 105.80 98.00 105.70 103.90  100. 80 97 4.10 3.90
cd GSS-9 0.091 0.087 0.085 0.083 0.079 0.081 0.091 0.085 0.100 5. 30 15. 00
GSS-10  0.094 0.088 0.091 0.102 0.104 0.098 0.101 0. 097 0.105 6.26 7.60
GSS-23  0.154 0.152 0.147 0.158 0.142 0.168 0.188 0.158 0.150 9.73 5. 30
Pb GSS-9 23.77 23.79 23.49 23.97 21.61 24.13 24.51 23.61 25 3.97 5. 60
GSS10  21.21 20.51 21.17 22.18 22.55 21.97 24.12 21. 96 22 5.37 0.18
GSS-23  28.08 28.75 28.29 30.10 28.00 30.42 30.71 29. 20 28 4.03 4.30
23 BEBEFOAEA-—BEELEELEEE  6T0 200 m b b HEE R A R K/
B TRIER K Zn>Cr >Ni>Pb>Cu>As, + i & &8

773 991 e B [ R G B TR R0 200 m Y 6 Kb Zn i L BN As . 3 SR ] R A S 55 A%
ARG IR TESE SRR LREESRESRZ BN ER,
Lo NI T ] LAFE H s 0 R e 2 i L B B
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Fig. 1 Distribution of various heavy metals in the soil at distance of 200 m from road center
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Fig. 2 Distribution of various heavy metals in the soil at different distances from road center
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Analysis of Heavy Metal Distribution and Pollution in
Soils Alongside the Harbin-Daqing Highways

DU Ying-qiu

(Primary Products Quality and Safety Institution of Heilongjiang Academy of Agriculture Sciences., Harbin

150086, China)

Abstract; In order to effectively prevent or improve soil pollution, by selecting the sampling points on both side

of Harbin-Daqing highways at distance of 5,20,50,100 and 200 m from road center, the distribution character-

istics of heavy metals(Zn, Cu, Ni, Cr, As and Pb) in the soil on both sides of the road were analyzed. Heavy

metal pollution status was tested and evaluated simultaneously. The results showed that activities such as con-

tinuous vehicle emissions, vehicle wear-out and overland flow will cause different levels of accumulation of

heavy metals in soil and dust on both sides of the road. In the general case without other factors, the heavy met-

al content in the roadside soil decreases with the distance from the center point of the road. The heavy metal

content tends to be flat after a suffcient distance from the center point of the road.

Keywords: soil heavy metal; distribution; highway
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