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Distribution of Trace Elements around Syowa Station (I)
Particulate Arsenic Content

Kiyoshi IwasHIMA*, Masahiko Fuiita**, Tsutomu ABIKO***
and Noboru YAMAGATA*

Abstract: A new technique of determining nanogram amounts of arsenic
in aerosols by the use of neutron activation was devised and applied to the ambient
air collected in Japan, on board the Fust on her JARE-16 voyage to Syowa Station
and at the Station during the wintering 1975. Over-all chemical yield of the
method was 50-70%, detection limit being 0.5 ng (4-15%). The urban ambient
air in Japan usually contained 5-10 ng-m™2 arsenic, while the clean air in a moun-
tainous or seaside area around 1 ng-m~2 or less. The air on the ocean contained
0.3ng-m~3, on the average, while the air at Syowa Station contained only 0.07
ng-m~3, ranging from 0.03 to 0.14. The great differences were considered as
the reflection of arsenic contamination due to activities of mankind.
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Fig. 1. Flow-sheet of radiochemical separation of arsenic.
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Fig. 2. r-spectra of arsenic fraction obtained by radiochemical separation of irradiated
aerosol sample.
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Table 1. Arsenic content of the ambient air in Japan (ng -m™%).

]
Sampling location Date Weather (ng 'I:;IS_ 3 Remarks
Naha City, Okinawa Pref. (N) | 1974. 3.19 | Fine 1.1 Seaside
» (D " » 108 Iron works
” (E) » 3.20 n 4.8 Down town
Motobu, Okinawa Pref. " n 2.9 Cement plant
Takachiho, Miyazaki Pref. (U) » 5. 9| Lightrain 0.4
» » 5.10 | Fine 8.9
» » 5.11 | Cloudy 12
” S) » 5.10 | Fine 9.4
Yunotani Spa, Kumamoto Pref. » 5.12 | Cloudy 2.0 Mountainous
Tamana, " » 5.13 ” 0.7 ”
Tokyo r  4.30 ” 9.7 Residential
» » 5.22 | Cloudy, rain | 6.5 ”
P » 6.20 | Cloudy 7.1 »
» » 10.19 | Fine 5.0 »
Kawasaki City, Kanagawa Pref. » 10.24 ” 3.0 Down town
P r 10.25 |  » 15 ”
” 1975. 1.21 ” 12.2 »
» » 1.22 | Cloudy 10.2 »
” » 1.29 ” 5.6 ”
” n 2.1 Fine 5.5 ”
Manza Spa, Gunma Pref. n 2.3 ” 0.6 Mountainous
» » 2. 4| Snow 0.6 ”
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} 0.5~1.7mg TREFH—DOHAER LI E0b, T2HRTL OCLRTRTFOMI
HACBENENC EMh - T
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Table 2. Arsenic contents of different particle size fractions obtained by Andersen sampler.

Range of As (ng)
Stage No. particle size
(um) 1975. 1. 7% 1975. 1. 8%

1 9.2-30 17.9 3.2

2 5.5-9.2 6.6 0.8

3 3.3-5.5 11.6 3.7

4 2.0- 3.3 13.4 9.0

5 1.0- 2.0 20.8 22.4

6 \ 0.3-1.0 55.8 51.0

7 | 0.1- 0.3 79.2 75.3
Back-up filter 2 98.3 43.9
Total 303.6 209.3
Total air volume (m?) 36.9 40.3
Concentration (mg As-m~?2 air) 8.2 5.2

* Date of collection
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Table 3. Arsenic and sodium contents of the air taken on board the FuJI
on her voyage from Tokyo to Syowa Station.

’ : . Air drawn As Na
Date Weather Latitude Longitude ) (ng-m~?%) (ug-m-?)
1974.11.30 . 12°36'N 129°17’E
12. 2 . 4 28 124 36
123 Fine 134 120 38 7602 0.28 0.27
12. 4 2308 118 38
12 s Cloudy 707 7695 0.35 0.11
12. 7 . 16 45 114 02
12 8 Fine 20 46 113 14 8183 0.25 21.5
12.10 . 30 00 114 13
1211 Fine 31 50 115 28 5038 0.29 0.15
12.16 . 3301 113 48
1217 Fine 36 02 111 01 9452 0.11 0.32
12.18 : 40 32 109 49
_12.19 Fine 44 30 109 41 8644 0.23 27.3
12.21 5152 106 40
53 10 105 59 3432 0.25 92.5
12.25 Snow 63 59 81 33
12,26 | Fine 64 7 (7290) 0.59 0.07
F4 WA KT 2 KRSH ¢ RIRE
Table 4. Arsenic and sodium contents of the ambient air at Syowa Station.
Date (from-to) Air drawn (/) As (ng-m~3%) Na (ug-m~3)
1975. 2.25- 2.26 9187 0.12 0.22
2.28-3. 3 34021 0.04 —
3.4-3. 6 14648 0.09 0.06
3.10- 3.12 19104 0.04 —
3.14- 3.16 17280 - 0.07 0.18
4. 3-4. 5 15264 0.05 0.09
4.14- 4.16 17958 0.03 0.00
4.21- 4.23 11870 0.09 0.14
7.1-7. 3 9509 0.05 0.06
7. 7-17. 8 9240 0.06 0.06
7. 9- 7.12 18760 0.05 0.03
7.26- 7.27 9367 0.07 0.39
11.22-11.23 7292 0.14 0.30
11.24-11.25 9111 0.09 0.00
12.22-12.23 8651 0.12 0.02
5. & £z
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Fig. 3. Arsenic concentration in aerosols (ng As/m?® air).
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$, EHRLF03ngm® TdHhxz.
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SHrfEL, As:093ng-m™® Na:0.21 pg-m™® %31 .
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REDBRERICKT 5 e REECEL WHIBENBD LR D Z b o, i, ZC
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RWEESLHS B EELBRSD.
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