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Microanalysis of Dust Particles from Road Surface Scraped off
by Studded Tires of Automobiles —— Part 2
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Shin Fuxupa, Shigeki KaTo, Tohru SATAKE,
Masao HasHIBA and Toshiro YAMASHINA
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Abstract

Investigations of particulate substances originating from the use of studded tires of
automobiles were performed. The amount of floating dust particles was measured by
particle induced X-ray emission spectroscopy (PIXE) as a function of the horizontal
distance from a road-edge and the vertical distance from the ground in the city of
Sapporo. The results were compared with those of the city of Nagoya. It was found
that the amount of floating dust particles in Sappore was four to five times larger in
November and April, while it was much less in February than that in Nagoya. The
chemical composition of studs of studded tires and paint of road marking were analyz-
ed by Auger electron spectroscopy (AES) and atomic absorption spectroscopy, res-
pectively. Based upon these measurements the particulate substances collected from a
road surface were examined and identified by use of scanning electron microscopy
(SEM) and X-ray microanalyzer (XMA). They could be attributed to mainly pieces
of studs, paint from road markings and paving materials. Alveoli of the lungs of dogs
and mice which inhaled such dust particles were also examined by SEM and XMA.
Ferruginous components were found to segregate on the wall surface of the alveoli.
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filter & &% Al Si 8 C1 K Ca T Cr Mn Fe Cu Zn Br Pb St P

15| pore (ug/m®)

H size Om 4,437 19,424 4,753 0.905 0.438 1.596 0.124 0,000 0.018 0,634 0.011 0.056 0,006 0.092 0.000 0.079
5’7{[12 30nm 4,970 7.772 2.207 2,121 0.374 0.560 0.070 0.007 0.015 0.435 0.008 0.095 0.016 0.041 0.034 0.706
0.8 un 60 m 8.193 9.981 3.901 2.787 0.413 0.510 0.083 0.020 0.020 0.301 0.007 0.100 0.009 0.040 0.000 1.964

90 m 7.276 10.473 3,944 3,196 0,571 0.827 0.117 0.016 0.023 0.422 0,023 0.070 0.010 0.028 0.000 2.099
120 m 10,387 12.687 6.636 1.881 0.727 0.919 0,142 0.005 0.028 0.501 0.007 0,105 0.020 0.035 0.010 1.891
(1}

6 H Om 20,529 47,123 4.879 16.988 1,731 1

0
.655 0.957 0.101 0.129 3.543 0.033 0.123 0.000 0.048 0.009 1.562
30m 8.968 13.200 3.322 2.521 0.785 1.215 0.179 0.116 0.052 0.548 0.018 0.034 0.000 0.012 0.000 3.072
12 ym 60w  12.623 14.095 4.748 3.512 0.981 1.349 0.176 0.180 0.071 0.495 0.011 0.041 0.000 0.028 0.000 4.710
90 » 15,927 24.087 6.769 8.168 1.320 2.640 0.389 0.117 0.072 1.132 0.015 0.119 0.000 0.027 0.000 5.6i1
120 m 13.774 17.816 6.108 10.861 1,161 1.723 0.279 0.192 0.068 0.654 0.015 0.039 0.000 0.000 0.001 5.033

AL st s X C¢ T G Mn Fe Cu 2z Br Pb  Sr Rb
0Onm 39.77 96.11 32.98 3.169 2.23 10.15 0.43 0.037 0.075 2.686 0.021 0.211 0.023 0.082 0.036 0.029
30m  44.56 105.4 26.62 0.976 2.494 11.64 0.687 0.06 0.09 3.156 0.024 0.223 0.028 0.075 0.024 0.044
0.8us 60 m 15.68 45.89 29.3  1.387 1.307 5.641 0.317 0.038 0.057 1.327 0.027 0.264 0.033 0.055 0.041 0.055
90 ®m 26.22 63.16 46.02 1,023 1.862 5.861 0.272 0.024 0.047 1.675 0.035 0.17 0.03 0.054 0.012 0.027
4B 120 s 7.295 16.64 13.92 3.366 0.722 2.071 0.123 0.032 0.016 0.415 0.011 0.038 0.02 0.045 0.023 0.048
Om 300.7 641.7 20.6 0. 15.14 85.82 3.656 0.369 0.527 20.02 0.204 0.326 0.078 0.341 0.137 0.161
30w 213.3 455.6 18. 0. 10.33 56.74 2.541 0.219 0.379 13.49 0.113 0.317 0.057 0.221 0.101 0.156
12um 0B 52.55 1143 8.32 0 2.238 13.05 0.658 0.086 0.097 3.288 0.034 0.15 0.04 0.139 0.061 0.114
120 21.01 35.6 9.209 © 1.223 4.87 0.312 0.081 0.061 1.228 0.038 0.063 0.047 0.135 0.066 0.088
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A4 7 TRy C Co Fe Ni Ti 0
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< AH o = A
Py 7 B | 57.0  36.6 4.1 — — 0.9 1.4
s B OBH OH | 46.9 40.9 8.3 — — 2.2 1.7
= v piz]
FAEM(L) | 53.4 38.3 3.9 1.6 — 2.6 0.2
FeMER(D) | 52.3  39.3 4.4 — 1.5 2.0 0.5
BN 4 M| 455  46.3 1.6 1.1 - 4.2 1.2
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X 8 i EB MR HER L TV 2 EMED SEM EE R X 00D 4 T T a5 HT Lic XMA
ARIIAETRT MG AR TRCFROERELY YV 7Y v 7 LTIREC LIELIEEREI RS
DTREL L TGEAK, —BICERBEN TSRS PEEINTOEHELE D, FIF A X
BRERGTHY F2VvESLBRHENG, FRSCEBENSEREE - TE), A1 7Y
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5 3 HEBERAA Y PORS RSN B ppm (%)
Cd Pb Ni Mn | Fe Co Cr Zn A% Mg Ca

Beag v b <0.6 301 <09 25| 170} <0.6 6| 23| 121,100 (25)

HE~A b <0.6]4,1001 <0.9! 24| 240 <0.6|1,000| 14| 11 1,500 |(30)
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