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On the Peculiar Variation of Mercury
Concentration in Urban Air (1)

Mitsunori Ezumi and Hiroshi Nobe

Abstract

The atmospheric mercury was measured by continuous monitor which used the

collection named gold amalgamization method and which used the analysis by cold

flameless atomic absorption spectroscopy.

The variation of mercury concentration was investigated for I hour period (n=288)

1in good weather after the rain. Based on the data obtained from the measurement,

factor analysis techniques were used to explain the change mechanism of mercury

concentration in urban air.

As the result, the first factor (30% of contribution) was estimated as an item of

dilution and diffusion. The second factor (58% of contribution) was estimated as an

item of temperature.
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Fig.l. Schematic system of mercury analyzer.
1) scrubbers in cooled water
2) decomposing furnace
3) mercury collector
4) mercury discharge lamp
5) absorption cell
6) air pump
7) recorder
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Table 1.

Seasonal variation of each pollutant concentration in the atmosphere.

Sampling period He SO, NOx Dust
(pgm®)  (ppb) (ppb)  (ugm?®)
M#1 3.8 8.3 292 303
1-3 Apr.85 (Spring S.D.*2 1.9 3.6 21.1 242
C.V. %" 0.50 0.43 0.7 2 0.80
M 3.7 10.8 2175 43.5
23-25 Jan.85(Summer) S.D. 5.1 4.4 9.9 26.1
C.V. 0.37 G.41 036 060
M 7.4 10.8 437 4 2.0
1-4 Oct.85 (Autumn) S.D. 3.4 5.1 445 34.2
C.V. 046 0.47 1.02 081
M 6.6 154 8 2.6 823
19-21 Dec.84 Winter) S.D. 4.5 10.5 751 936
C.V. 0.638 0.6 8 091 1.14
*I M : Mean
*¥28 .D.: Standard Deviation
*¥3C.V.: Constant Variation
Table 2. Comparison of mercury concentrations between during daytime and nighttime.

Mercury concentration (ng/fn® )

Sampling period day *1 night *2 day / night
1-3 Apr.85 (Spring) 4.3 3.3 1.3
23-25 Jan.85 (Summer) 153 121 1.3
1-4 Oct.85 (Autumn) 7.7 7.1 1.1
19-21 Dec.84 (Winter) 7.0 6.2 1.1

%1 : daytime 6°-18°

*2 : nighttime 18°- 6°
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Mean diurnal varation of each pollutant concentration in the atmosphere.

Table 3. Correlation matrix and communarity.
Hg SO, NOx Ox Dust Ws Temp
Hg 059 054 028 038 047 -041 059
SO, 083 079 006 083 -034 -007
NOx 081 -033 081 -034 -036
Ox 054 -006 020 054
Dust 083 -034 -017
Ws 020 -016
Temp 059
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Table 4. Factor analysis relating to each pollutant in the atmosphere.
Factor loading Contribution rate
a a» as v, Vo Vs v ¥
Hg 055 076 016 030 058 0,02 090
SOz 091 007 -016 083 001 003 087
NOx 087 -031 006 075 010 000 085
Ox -009 066  -049 001 043 0.24 068
Dus't 091  -006  -011 082 000 001 0.83
Ws -043  -012  -049 019 001 024 044
Temp -008 082 012 001 0.67 001 0.69
E igen value 290 1.60 0.57
C.C.R¥? (9 414 672 752
¥ 3y (Vi 4V, 4V )
*#2C.C.R.: Cumulative contribution rate

Fig.3.
first factor (a,) and the second factor (a,).

Factor loading of each pollutant for the
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