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PGE ICP-MS Os 705/ 0s
0 125 mL
o HCI HNO, Te
P507
1 Cu Ni Zr Hf o
1.1 Pt Pd Ru Ir "™Pt
2013 Rh Au o Os 0.000 3 ng/g
Ru Rh  Ir 0.003 ng/g Pd Pt
10 N 0 0.04 ng/g 0.02 ng/g.
PGE 20 d
PGE 0 15
105 C 150
° BCR-723
1.2 o Qi P 0.5¢g
1.2.1 650 C
PGE 0
FLAN SPSS 13. 0 for Windows SigmaPlot 2001
DRC-e  ICP-MS 40 000 cpss o
Millipore 18 M) c¢m o HCl  HNO, 2
o Te  SnCl, (ps=0.2 kg/L)
Te 15 ¢ 2.1
("'Ru.'"Pd.""*Pt.""Ir.'*0s) US Service PGE
- PGE  Au ( 100 mg/ PGE o
mL AccuStandard USA)
Rh. Au . P507 ( L. 1 PGE
) ( Dowex 50 WX 8 200~400 ) >
Cu Ni Zr Hf . T
Os 15 . 1
1.2.2 Table 1 PGEs abundance in the upper crust and
5¢ the local background soil ng/g
( 10 g) 650 C © @
75 mL Os 0. 031 0. 046 0.019
O R PP, e, 05 w0 oo oo
15~30 mL o PL 0.51 0.26 0.24
Pd 0.52 0.28 0.44
6 Au - - 1.23
250 °C 10 h - @: 17 ; @: 19 ; *:
2 h, 2.2 N
50 mL PGE
3 000 r/min 3 min 2, Pt.Pd
Os o Os 3 mL HCI ( 5%) Rh 22.5~50.5 ng/g(
60 Os o 35.4 ng/g) 24.4~66.5 ng/g( 38.9 ng/g)
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Table 2 PGEs concentrations in road dusts and roadside soils of Guiyang ng/g
UPS-1 UPS-2 UPS-3 D-1 D-2 D-3 D-4 D-5 S-1 S-2 S-3 S-4 S-5 S-6 S-7 S-8
Os 0.016 0.023 0.018 0.085 0.072 0.062 0.060 0.056 0.056 0.062 0.058 0.082 0.093 0.090 0.083 0.061
Ir 0.014 0.008 0.015 0.172 0.120 0.125 0.130 0.140 0.069 0.125 0.085 0.122 0.092 0.068 0.070 0.080
Ru 0.031 0.021 0.019 0.200 0.140 0.170 0.150 0.210 0.08 0.168 0.095 0.120 0.108 0.200 0.145 0.150
Rh 0.027 0.018 0.032 16.60 8.50 9.82  10.6 6.55 2.010 5.880 3.450 1.355 1.060 3.680 4.550 1.325
Pt 0.271  0.213  0.230 50.5 35.8 38.5 29.5 22.5 12220 19.00 13.24 5.420  4.900 13.50 15.05  5.50
Pd 0.422  0.380 0.512 63.5 21.9 32.0 47.0 24.4 3.980 19.15 11.80 6.720 3.930 9.050 14.50  5.88
18705/1%80s  3.72  3.68 450 2.68 3.25 3.08 3.65 3.70 3.62 3.28 3.4 3.8 4.45 450 365 415
Au 1.42 1.26 1.00 1.95 2.05 1.32 1.45 1.02 0.320 0.850 0.950 0.360 1.39 0.34 2.03  4.88
Pt/Rh 10.0 11.8 7.18 3.05 4.16 3.92 2.78 3.43 6.05 3.22 3.86 4.03 4.04 3.65 3.30 415
Pt/Pd 0.643  0.560 0.450 0.80 1.28 1.20 0.63 0.923  3.05 1.12 1.13 0.750 1.24 1.45 .03  0.93
6.55~16.6 ng/g( 10. 4 ng/g) ; Pt/Pd  Pt/Rh 0.63~1.28
Pt.Pd  Rh 4.9~15.05 ng/g ( 0.97) 2.78 ~4.16( 3.46) ;
( 11.1 ng/g) 3.93~19.15 ng/g( Pt/Pd Pt/Rh 0.75~
9.38 ngl/g) 1.06 ~ 5.88 ng/g( 3. 05( 1. 34) 3.22 ~6.05(
2.9 nglg) o 4.03) . Pt/Pd Pt/Rh
PGE 1~2.5 5~16 "
PGE PGE Pt/Pd  Pt/Rh
PGE o 2.3 N
20 . Wang 21 R
Pt Pd 2.9 ngl/g N
2.8 ng/g. Qi " . TR Palacios
. PGE !
0 Pt.Pd Rh o
4.66~48.2 ng/g( =23.4 ng/g) 13
~554 ng/g( =97.8 nglg) 2.14~14.5 ng/g 2P °
( =6.8 ng/g) ; Pt.Pd N .
Rh 1.62~27. 1 ng/g( =5.93 N Pt Ir Pt
ng/g) 3.24~41.1 ng/g( =11 ng/g) 0.27 Ru Ir Ru
~4.3 ng/g( =0.9 ng/g)
PGE 0 0
. Os Re -
PGE o Os
. Re/0s o "7 0s
Pt.Pd  Rh "“"Re
I87OS/188 OS ( 1) 26 .
Palacios PGE "70s/™0s=0.129 0 = 0.000 9 ” PGE
Pt/Rh=5 N
Pt o PGE F0s/™0s .

Os
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Table 3 Pearson matrix of PGEs in road dusts and roadside soils of Guiyang
Pt Pd Rh Ru Ir 0Os 705 /"8 0s
Pt 1 0.920** 0.904 ™ 0.588" 0. 706 ** 0. 169 -0.234
Pd 0.920™ 1 0.955** 0.567" 0. 668 * 0.136 -0.268
Rh 0. 904 0.955™* 1 0. 585" 0.515" 0.138 -0.381
Ru 0. 586" 0.567" 0.585" 1 0.618" 0.536" -0. 094
Ir 0.706™ 0. 668 0. 804 ™ 0. 826™ 1 0. 661" -0. 564"
Os 0. 435 0.372 0.417 0. 744 0. 6617 1 -0. 087
1705 /"% 0s -0.753™ —0. 694™ -0.729™ -0. 308 -0.564" -0. 087 1
Dk 0.0l ( ) Sk 0.05 )
Os 0.92 0.904 0.706; Pd Ir 0.01
B ( ) Pearson 0. 668,
2 N Pt.Pd Rh Ru 0.05 ( )
0.14~0.21 ng/g( 0.174 Pearson 0.586 0.567
ng/g) 0.12~0.17 ng/g( 0.137 ng /¢g) 0.585;Rh Ir 0. 05 ( )
0.056~0. 085 ng/g( 0.67 ng/g) ; Pearson 0.515, Pt.Pd Rh  Os
N 0.086~  "0s/"™0s .
0.20 ng/g( 0.134 ng/g) 0.068 ~ 0. 125
ng/g( 0.089 ng/g) 0.056~0.093 ng/g 3
( 0.073 ng/g) - .
2.4 0
Pt.Rh Pd
PGE
Pt.Rh Pd 3
o Pt. Rh Pd
IriRu  Os
( Pearson ) o o
“ ” Pt/Pd  Pt/Rh 0.63~1.28(
0.97) 2.78~4.16( 3.46) ;
0 Pt/Pd Pt/Rh 0.75~3.05
cosine o ( 1.34) 3.22~6.05( 4. 03)
Pearson PGE Pt/Pd  Pt/Rh
Pearson 3, Pt Pd.Rh.Ir
0. 01 ( ) Pearson o
1 Barefoot R R. Determination of platinum at trace levels in environmental and biological materials J . Environmental Science & Technology
1997 31: 309-314.
2 . J. 2006 35(S1) :442-447.
3 ) ] 2007 35(20) : 13-16.

4 Palacios M Gomez M M Moldovan M et al. Platinum-group elements: Quantification in collected exhaust fumes and studies of catalyst surfaces

J . Science of the Total Environment 2000 257(1):1-15.
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Characteristics of Platinum-group Elements in the Road Dust and Roadside
Soil of Guiyang Guizhou China

MEI Yi QI Liang ZHAO Zheng
( State Key Laboratory of Ore Deposit Geochemistry Institute of Geochemistry Chinese Academy of Sciences Guiyang 550081 China)

Abstract: Platinum group elements ( PGEs) were used as automobile catalytic converters to reduce greenhouse gases such as carbon
monoxide nitrogen oxides ( NOx) and hydrocarbons in the late 1980s. However the increasing utility of PGEs as catalytic converters
had led high concentrations of PGEs in road dusts and roadside soils of urban areas which is harmful to ecological environment and hu-
man health. This paper evaluated contaminations of PGEs in road dusts and roadside soils around the Guiyang city Guizhou China.
PGEs were analyzed using the isotope dilution method on ICP-MS. Results indicated that all samples showed raised PGE concentrations
relative to the background uncontaminated soil the PGEs concentrations of road rusts were much higher than those of roadside soils
and Pt Pd and Rh contents were higher than other PGEs (i.e. Ru and Ir) . In addition clear positive correlations among Pt Pd and
Rh were observed in all samples indicating that automobile catalysts are composed mainly by Pt Pd and Rh. The concentrations of Ir
Ru and Os were higher in all samples than in the background uncontaminated soil and the higher was the Os concentration the lower
was 'V 0s/" 0s ratios  suggesting that Ir Ru and Os elements also derived from automobile catalytic converters as impurities of the au—
tomobile catalysts.

Key words: PGE; automobile catalyst; Guiyang city; road dust; roadside soil



