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Abstract

Airborne particulates were collected simultaneously at Vladivostok (V-1 ; light traffic density site,
V-2 ; heavy traffic density site), Kanazawa (K-1; light traffic density site, K-2 ; heavy traffic density
site) and Toyama (T-1; light traffic density site) in four seasons in 1999, and concentrations of
polycyclic aromatic hydrocarbons (PAHs) were determined by HPLC with fluorescence detection.
The concentrations of PAHs were 1.51~4.09ng/m?at V-1, 1.64~4.64ng/m3at V-2, 0.056~0.21ng/m?at
K-1, 0.23~0.73ng/m?*at K-2 and 0.1~0.31ng/m3at T-1. As the main contributor of the atmospheric
PAHs in Kanazawa, automobiles have been considered. The concentrations of PAHs were higher at
the heavy traffic density site than that at the light traffic density site in both Kanazawa and
Vladivostok. However, the difference in traffic volume at two sites in Vladivostok did not have so
significant effect on the concentrations of PAHs as did a difference at two sites in Kanazawa. The
highest concentrations of PAHs were observed in winter in Kanazawa and Toyama but in autumn in
Vladivostok. The concentration ratios of atmospheric PAHs to benzo [a] pyrene were similar at V
-1 and V-2, but different at K-1, K-2 and T-1. These results suggested sources other than traffic also
contributed to PAHs in Vladivostok.
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Table 1-1 Atmospheric concentrations of PAHs at V-1

Site Airvolume  Flu Pyr BaA Chr BbF BkF BaP BgPe IDP

Date
V-1 (m% {ng/m®)

Winter  1/28 832.1 3.07 289 209 219 298 124 249 299 ND

1/29 902.2 10.62 1021 7.66 769 9.16 437 863 11.10 553

1/30 819.8 771 626 395 467 58 267 497 563 ND

1/31 804.5 547 427 194 252 265 1.16 224 278 153

211 1129.8 245 183 060 083 107 038 070 0.92 049

2/2 863.5 556 460 3.12 361 459 223 447 493 1.87

2/3 653.4 814 410 166 197 382 184 280 383 1.76

Spring  4/23 668.9 1.06 111 066 097 239 104 144 220 138

4/24 666.1 1.10 096 057 095 162 068 086 163 0.92

4/25 652.5 084 078 094 149 318 147 186 356 201

4/26 617.0 078 081 039 070 138 056 071 153 085

4/27 6771 200 182 065 112 157 066 096 157 091

4/28 636.1 1.08 110 099 166 331 151 199 371 207

4/29 674.3 073 071 028 057 110 045 048 1.12 065

Summer 7/29 - - - - - - — - - -

7/30-

8/12 536.3 010 010 005 007 021 008 011 027 0.14

Autumn  11/1 594.7 479 443 144 222 271 120 201 289 1.82

11/2 682.4 597 541 060 148 131 046 062 105 0.79

1173 671.2 7.46 1002 570 587 681 3.17 511 791 470

11/4 657.1 639 775 3.84 479 441 179 267 436 285

11/5 668.3 728 991 667 663 717 345 6.06 7.93 442

11/6 685.3 495 608 366 434 471 217 306 527 3.09

11/7 665.3 241 300 068 137 174 055 063 166 0.89

ND : not detected



Table 1-2 Atmospheric concentrations of PAHs at V-2

Site Arvolume Flu Pyr BaA Chr BbF BkF BaP BgPe IDP
Date
V-2 (m9) {ng/m3)

Winter 1/28 698.8 962 853 564 657 7.10 3.08 617 953 526
1/29 859.3 652 6.04 555 579 7.61 349 743 797 419
1/30 825.4 659 668 379 477 619 275 521 645 3.18
1/31 865.5 3.67 282 186 256 292 119 204 240 137

2/ 835.7 3.08 213 112 167 216 081 135 212 095
2/2 805.8 387 321 3.00 361 456 203 390 394 218
2/3 7723 510 433 369 481 576 255 479 620 3.10

Spring 4/23 617.5 1.05 107 1.06 181 2583 105 134 319 176
4/24 570.7 063 085 104 200 347 157 181 4.07 230
4/25 578.1 076 069 106 193 289 1.06 117 3.07 159
4/26 590.4 132 237 104 170 209 078 122 270 1.34
4/27 592.9 190 180 18 271 377 151 258 585 244
4/28 586.0 104 098 1.00 191 3.08 131 127 031 179
4/29 578.1 092 091 094 151 254 122 121 227 148

Summer 7/29 570.8 016 012 007 010 040 016 021 087 038
7/30 690.3 013 013 011 014 068 027 035 135 060
7/31-
8/12 7020.0 029 026 023 031 134 045 042 174 048

Autumn 11/2 607.7 583 554 105 225 203 073 100 224 138
11/3 606.2 10.36 13.33 7.08 9.05 1079 430 10.09 16.30 7.52
11/4 584.9 854 1022 326 483 482 190 344 637 3.03
11/5 598.7 943 1112 6.02 728 774 325 690 1052 4.12
11/6 616.3 499 523 172 288 291 141 184 465 192
17 579.8 470 481 107 227 245 089 121 262 119
11/8 633.5 633 587 212 314 361 151 276 461 187

Table 1-3 Atmospheric concentrations of PAHs at K-1

Site Airvolume  Flu Pyr BaA Chr BbF BkF BaP BgPe IDP
Date
KA1 {m% (ng/m?)

Winter 1/26 1787.4 040 032 009 024 030 011 012 030 0.17
127 1676.7 050 045 014 035 046 017 022 046 022
1/28  1802.2 036 031 012 038 052 020 016 051 027
1/29 17128 033 023 006 020 025 009 008 024 0.12
130 1767.7 019 012 002 0.08 011 004 004 010 0.06
1/31 1728.9 045 033 011 022 024 009 012 025 0.17
211 17475 050 037 008 026 033 012 025 033 0.00

Spring  4/22 1730.3 039 034 012 023 037 014 026 043 025
4/23 1732.7 009 0.08 003 006 011 004 006 013 007
4/24 17077 009 009 003 006 011 004 006 014 007
4/25 1698.1 004 004 001 002 005 001 002 005 0.03
4/26 1714.8 007 007 001 004 009 003 004 012 0.08
4/27 1708.8 006 006 002 005 013 004 004 016 0.00
4/28 17424 004 004 001 004 006 002 002 008 0.06

Summer 7/26  1600.5 011 014 004 006 013 005 009 017 0.02
7/27 15543 0.056 0.07 001 002 005 002 003 007 0.04
7/28 15543 0.07 009 006 008 012 005 009 0.16 0.09
7/28  1593.9 008 009 003 005 011 004 007 014 008
7/30 1578.5 017 013 003 006 010 004 006 012 007
7/31 1592.8 011 009 003 005 011 004 010 013 008
8/01 1566.4 0.07 006 002 004 007 003 004 009 003

Autumn  11/1 1762.5 006 005 002 004 008 003 003 0.09 0.04
11/2 1713.8 017 014 003 007 0.16 0.06 008 0.18 0.10
11/3 18125 008 008 003 005 013 0.04 005 014 0.07
11/4 1850.0 008 008 004 006 013 005 006 014 0.07
11/5 1803.8 027 019 005 010 022 0.08 010 024 0.13
11/6 1821.3 047 038 016 036 037 013 019 041 019
1177 1770.0 030 027 009 016 028 010 017 034 0.16
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Table 1-4 Atmospheric concentrations of PAHs at K-2

Site Airvolume  Flu Pyr BaA Chr BbF BkF BaP BgPe IDP
Date
K-2 {m% (ng/m%)

Winter 1/26  1677.0 056 058 056 078 079 036 053 114 056
127  1716.0 056 049 044 075 085 036 052 105 055
1/28  1604.6 038 041 054 071 084 037 060 087 052
129 16355 044 046 035 058 0864 026 032 069 037
130 17194 020 017 013 028 030 013 012 038 021
1/31 - - - - - - - - - -
2/1 17561.8 054 056 041 066 068 028 040 082 042

Spring 4/22  1768.6 044 049 031 050 072 029 053 094 085
4/23  1733.9 039 049 040 066 098 038 059 113 1.14
4/24 18324 017 021 013 024 030 010 011 035 0.30
4/25  1801.9 020 023 008 014 045 006 007 020 0.19
4/26  1801.9 020 017 013 028 030 013 0.12 038 021
4/27 1789.6 052 071 032 049 045 017 024 062 028
4/28  1789.6 030 039 018 030 030 011 012 037 0.18

Summer 7/26  1607.2 026 032 016 026 037 013 023 053 024
7/27  1632.9 022 029 021 028 039 014 032 062 025
7/28  1601.6 021 030 019 023 048 0.18 035 076 035
728 15785 020 024 017 021 052 019 036 072 0.34
7/30  1569.6 020 024 018 022 048 018 036 065 0.30
7/31 1605.0 018 020 013 0.18 033 011 019 045 021
8/01 1625.1 016 018 012 017 040 0.15 023 056 021

Autumn  11/1 1818.7 019 021 017 028 035 013 018 045 024
11/2 17948 026 029 025 038 051 030 036 0.00 034
11/3  1825.0 019 024 020 032 040 016 026 057 027
11/4 17469 033 037 041 055 078 032 060 1.04 045
11/5  1812.4 058 054 047 069 098 043 081 196 0.79
11/6 17835 058 050 044 066 124 044 087 137 059
11/7  1787.2 038 035 024 036 074 030 055 1.00 0.38

Table 1-5 Atmospheric concentrations of PAHs at T-1

Site Airvolume  Flu Pyr  BaA Chr BbF BkF BaP BgPe IDP
Date

T-1 {m%) {ng/m°)

Winter  1/26 - - — - - - - - - -

1/27 - - - - - - — - - -
1/28 - - - - — - — — - —
1/29 — - - - - - — - - -
1/30 — - - — - - - - - -

1/31 743.0 070 087 029 069 068 027 036 068 038
2/1 806.7 177 202 056 136 129 048 063 123 068

Spring  4/22  1716.0 038 042 055 085 1.07 041 071 110 056
4/23 17364 028 032 017 031 073 027 041 071 038
4/24 1713.6 014 015 006 011 024 009 015 028 015
4/25  1875.6 011 00¢ 004 011 020 007 007 018 0.08
4/26 1574.4 010 010 004 008 0.17 0.06 008 019 0.09
4/27  1650.0 0.08 009 003 008 018 0.06 0.08 021 012
4/28  1767.6 0.03 004 002 004 010 004 004 013 0.06

Summer 7/26 1533.3 014 015 004 008 015 006 0.10 018 0.11
7/27  1525.8 0.07 017 002 003 007 002 0.04 006 0.04
7/28 1712.4 0.07 037 003 004 010 0.04 0.07 013 0.08
7/29 1723.2 008 009 003 005 009 004 007 013 0.07
7/30  1720.8 0.08 007 002 005 0.08 003 0.06 010 0.05
7/31 1718.4 009 008 002 005 008 003 006 010 0.05
8/01 1924.8 0.07 006 002 004 005 002 004 007 0.02

Autumn 11/ 1601.6 0.02 002 001 002 003 0.01 001 003 0.02
11/2  1546.6 015 012 004 007 0.16 0.06 0.08 019 0.14
11/3 1731.6 0.08 008 002 005 014 0.05 006 015 0.10
11/4 1729.2 010 010 004 0.07 015 006 008 026 0.10
1156  1716.0 022 019 005 010 023 0.08 0.11 024 0.13
11/6  1728.0 039 033 008 017 031 011 017 033 021
11/7  1885.2 046 041 014 025 040 015 026 045 0.31
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