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Accumulation Characteristics of PGEs in Multimedia from Road Environment
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Abstract: In order to study accumulation characteristics of PGEs in multimedia from road environment, samples of road dust, roadside soil and
plant were collected from five roads in Shanghai, and were analysed by ICP-MS following aqua regia digestion. The results are as following:
average concentrations of Rh, Pd and Pt were 24.92, 88.39, 22.28 ng/g in dust» 3.64, 17.45, 0.97 ng/g in soil and 2.66, 6.39, 0.57
ng/g in plant, respectively. The concentrations of PGEs in dust were higher than that in soil and in plant. Meanwhile; PGEs concentrations in
plant were lower than that in dust; and closed to that of soil. The implementation of the automobile emission standard only in central city of
Shanghai didn’t cause obvious correlation between PGEs in multimedia and traffic volume. The plant adsorption capacity for PGEs of road dust
showed: Pt> Pd > Rh, while its absorptive capacity for PGEs of soil was: Pd > Rh > Pt. PGEs ratios in multimedia were not completely
coincident but in the range of PGEs ratios of road dust in Shanghai, which indicated a common traffic-related source of these metals.
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Table 1 Basic situation of sampling points
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ALk S —R B T P 3.40 x 10° 3
SVPIT % rP LG B — R T Wi kT 1E 2.08 x 10° 3
WM % VYL —u T Ik IR T i 1.28x 10° 3
VAN =N EREWC O —FEY 1 2 km A U/ 8.00 x 10° 3
RN ST M — T WA B FBIX A B 2.20 x 10° 1.2
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Table 2 Concentrations of PGEs in multimedia from road environment/ng* g~
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PGEs WA R lidb s S MBS PRURE AR TORE AR FEIMH Z R
KA 50.51 28.63 20.89 20.07 4.50 24.92 1.51
Rh - 2.91 4.16 4.23 4.61 2.28 3.64 1.58
ik 2.31 2.90 2.87 3.18 2.06 2.66 —
KA 132.80 130.90 72.35 91.05 14.84 88.39 9.69
Pd + 4 12.03 14.69 24.08 22.99 13.46 17.45 8.11
iEEY) 7.18 4.83 4.96 8.32 6.69 6.39 —
KA 38.32 22.11 25.68 21.91 3.36 22.28 0.53
Pt 35 1.40 0.70 1.78 0.70 0.25 0.97 0.62
) 0.70 1.02 0.63 0.27 0.24 0.57 —
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Fig.1 Concentrations of PGEs in plant (hefore and after washing)
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Fig.2  Concentrations of PGEs in the roots and leaves
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Fig.3 PGEs ratios in multimedia from road environment

3 it

CDIEEE KA RhPd Pt VUL 530 4 24,924
88.39. 22.28 ng/g, 1-3E Rh- Pd. Pt V-3 & 73 5l 4
3.64+ 17.45+ 0.97 ng/g, HHY RhPd. Pt ~F- 3 LAY
Gy mikE] 2,66+ 6.39+ 0.57 ng/g, KB PGEs W< & iz
T g R, LIRS AEY) T P Rh R IR
EFEINEE PGEs 70 A 52 B — € MU I, B 5 A8 1l it
HRXRIFAEY], Z 4 it PGEs B A [ & 1) 43 A #

XN FE LR 7R T & 45 i b A8 M IC %
VECs & R/IME O .

(2D I FE W XS 18 s K21 PGEs W Bt E F1 R I A
Pt> Pd > Rh, H 71, X P Pd W PR A FH AR5 B 28, 17
X Rh JUPANTELE W AE s S 1 /A %) 13 PGEs
I EE )4 Pd > Rh> Pt Pd [RZEA R0 K .

G KA I R F P PyPd {553 0 R 0.25
(0.17 ~ 0.35)+ 0.06(0.02 ~ 0.12)+ 0.12(0.03 ~
0.23); Pt/Rh 1H 48 7 4 0.92(0.75 ~ 1.23)+ 0.27



3054 7N 58

P

% 30 &

(0.11 ~ 0.48)+ 0.31€0.09 ~ 0.76); Pd/Rh {H 73 7 A
3.70(2.63 ~4.57)  4.85(3.54~5.90)  2.61(1.66
~3.31), Z/ % PGEs HUHI{EIR B2 sl 3 4, H
WA 1 T8 B K 28 PGEs LU ARV [ P9, e i 1
Y T B A0S PGEs KR AH [F) H34 K HIRZE VECs.
B2

[1]

[2]

[4]

6]

[7]

[8]

[o]

Rauch S, Hemond H F, Barbante C, et al. Importance of
automobile exhaust catalyst emissions for the deposition of platinum,
palladium, and rhodium in the northern hemisphere[ J1. Environ Sci
Technol, 2005, 39(21): 8156-8162.

Rosner G» Merget R. Evaluation of the health risk of platinum
emissions from automotive emission control catalyst [LA]. In: Zereini
Fs Alt s editors. Anthr opogenic platinum-group element emissions.
Their impact on man and environmentl C]. Berlin: Springer-Verlag,
2000. 267-281.

Whiteley J D. Seasonal variability of platinum, palladium and
thodium (PGE) levels in road dusts and roadside soils; Perth,
Western Australial J]. Water Air Soil Pollut, 2005, 160(1-4): 77-
93.

Jackson M T> Sampson Js Prichard H M. Platinum and palladium
variations through the urban environment: Evidence from 11 sample
types from Sheffield, UKLJ]. Sci Total Environ, 2007, 385(1-3):
117-131.

Wang J» Zhu R H, Shi Y Z. Distribution of platinum group elements
in road dust in the Beijing metropolitan area, ChinalJ]. Journal of
Environmental Sciences, 2007, 19(1): 29-34.

MRS, B, TR, % OO B 1CP-MS 7] IR 5 b 5
DCEREE AR L PR S BRI DL i A ok g
734752006, 26(4): 741-746.

k%, ZEebk, 2522, 55 Rl RO IR OGRS
BeRBLMELT]. PR, 2007,27(5):810-816.
Lesniewska B A, Godlewska-Zylkiewicz B> Boccab B, et al.
Platinum, palladium and rhodium content in road dust> tunnel dust
and common grass in Bialystok area (Poland): a pilot studyl J]. Sci
Total Environ, 2004, 321(1-3):93-104.

Djingova R, Heidenreich H, Kovacheva P> et al. On the
determination of platinum group elements in environmental materials

by inductively coupled plasma mass spectrometry and microwave

L10]

L11]

[12]

[13]

[14]

[15]

[17]

[18]

[19]

[20]

[21]

digestion[ J]. Analytica Chimica Acta, 2003, 489(2):245-251.
Schafer J» Puchelt H. Platinum-group-metals ( PGM) emitted from
automobile catalytic converters and their distribution in roadside soils
[J]. Geochem Explor, 1998, 64(1-3):307-314.

Heinrich E, Schmidt G» Kratz K L. Determination of platinum group
elements ( PGE) from catalytic converters in soils by means of
docimasy and INAA. Fr esenius [ J]. Anal Chem, 1996, 354(7-8):
883-885.

Farago M E, Kavanagh P> Blanks R, et al. Platinum concentrations
in urban road dust and soil and in blood and urine in the United
Kingdom[ J1. Analyst, 1998, 123(3):451-454.

Zereini F> Dirksen F» Skerstupp Bs et al. Sources of anthropogenic
platinum-group elements ( PGE): automotive catalysts versus PGE-
processing industriesL J1. Environ Sci Pollut Res, 1998, 5(4):223-
230.

Jarvis K E; Parry S J» Piper ] M. Temporal and spatial studies of
autocatalyst-derived platinums rhodium and palladium and selected
vehicle derived trace elements in the environment[ J1. Environ Sci
Technol, 2001, 35(6):1031-1036.

Riga-Karandinos A N, Saitanis C J,» Arapis G. First study of
anthropogenic platinum group elements in roadside top-soils in
Athens, Greecel J1. Water Air Soil Pollut, 2006, 172(1-4):3-20.
Fritsche J» Meisel T. Determination of anthropogenic input of Ru,
Rh, Pd; Res Os, Ir and Pt in soils along Austrian motorways by
isotope dilution TCP-MSLJ]. Sci Total Environ, 2004, 325(1-3):
145-154.

ElyJ C, Neal C R, Kulpa C F> et al. Implications of platinum-
group element accumulation along US roads from catalytic-converter
attrition[ J]. Environ Sci Technol, 2001, 35(19):3816-3822.
Djingova R, Kovacheva P, Wagner G, et al. Distribution of
platinum group elements and other traffic related elements among
different plants along some highways in Germany [J]. Science of the
Total Environment, 2003, 308(1-3):235-246.

Ballach H J, Wittig R. Reciprocal effects of platinum and lead on the
water household of poplar cuttings[ J1. Envir Sci Pollut Res, 1996, 3
(1):39.

Farago M E, Parsons P J. The effects of various platinum metal

species on the water-plant Eichhornia crassipes ( Mart) Solms[ J].

Chem Spec Bioavailab, 1994, 6(1):1-12.





