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Study on the Behavior of Gaseous Mercury

and its Influencing Factors in Urban Ambient Air
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Min—-Young Kim, Sang—Hyun Park, Sung-Bae Park

ABSTRACT

Atmospheric gaseous mercury was automatically measured by a mercury air monitor (Mercury
monitor AM-1). The sample air was led to a scrubber and washed with buffer solution, and mercury
was trapped with gold coated chromosorb P (AW) was successively eluted by heating the chromosorb
and then detected by the cold vapor atomic absorption spectrophotometry. SOZ, TSP, NOx, Co,
THC. and some of meteorological factors were also measured simultaneously with mercury.

A significant correlation between the concentration of mercury and those of SO,, TSP, NO,,
CO, THC. and some of meteorological factors was found. As the results of 2,513 measurements,
gaseous mercury concentration ranged from 4.73 to 112.8 ng/m3 with an annual mean of 14.7ng/m ¢
in urban area. At this place there was a clear seasonal variation with a maximuminDecember-January
and a minimum in March-June. A secondary maximum existed in August to September. The sea-
sonal variation was found that the gaseous mercury in ambient air has a tendency to become low in
spring and high in winter. Namely, the average of concentration in winter was about two times,
19.2 ng/ma, higher than that in spring.

In Seoul mercury levels on some months mainly September-October increase with increasing
relative humidity of the atmosphere. In Olympic park air levels were 8.2 (range 4.4-23.7) ng/m3 with
an coefficients of variation of 0.34 and in Seoul sports complex those were 7.7 (range 4.4-25.5) ng/
m® with an coefficients of variation of 0.38 within the Seoul olympiad holding period of time.
A significant diurnal mercury variation occurs both at the measuring sites and in the period of obser-

vation.

* J-gEWA BAR7 T4 (Seoul Metropolitan Government Institute of Health and Environment)
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Table 1. Measurement period

Mon~ Measurement period .

th date time date time Site

Aug ‘87.8.12 18:00~ 8.17 09:30 SIHE* (Hannam)
Sep 9.18 19:30 ~ 928 08:00

Oct 10.13 12:30~10.28 08:00 "

Nov 11,23 18:30~12. 1 09:00

Dec 1221 15:30~ 12.28 17:00 "

Jan '8, 125 16:D~ 2.1 17:00

Feb 213 18: D~ 222 10:00 "

Mar 312 12:00~ 3,21 10:00

Apr 411 16:0~ 4.18 18:00 "

May 5.21 1:0~ 528 12:00

Jun 6.8 I13:30~ 6,27 10:00 "

Jul 7.16 12:30~ 725 08:%

8.6 1300~ 814 17:00 Op**

Aug g %g llg%%::azg 112(38 SC “('p(iljamsx 1
s 3B BBTATEY %

Oct 10. 6 18:00~10,14 16:00 Kuro

* Seoul Metropolitan Government Institute of Health
& Environment.

** Olympic Park

*s* Seoul! Sports Complex

wxxx Kuro industrial Complex
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Fig. 1 Schematic diagram of the Au amalga-
mation gas flow system for the deter-

mination of Hg in the vapour phase.
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Fig. 2 Diurnal variations of mercury and vari-
ous air pollutants concentration(Win-
ter average in Hamnam)
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Fig. 3 Diurnal variations of mercury concen-
tration in different seasons
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Table 2. Monthly variation of mercury con-

centration in ambient air in Seoul

Month r::mpli (ng/m) D (:4;/::1?) (ra“}::?’) cv N('ﬁ'é)ffs)
Aug til 211 16,8 5.1 91.0 0.80 16.4
Sep 224 17.2 11.8 4.7 112.8 0.69 12.4
Oct 233 13.3 6.4 5.1 45.5 0.48 11.6
Nov 182 12,7 7.5 5.1 63.7 0.59 11.3
Dec 170 18.7 13.1 5.8 88.4 0.70 12.7
Jan 169 27.6 19.8 5.8  108.8 0.72 19.7
Feb 212 13,2 5.7 6.2 36.4 0,43 11.2
Mar 213 12,2 4.6 5.8 42.2 0.37 9.8
Apr 170 to0.8 2.8 7.3 20,4 0.26 10.2
May 167 12.2 5.3 7.3 38,9 0.43 10.6
Jun 449 12,0 6.5 5.1 46,9 0,55 10.6
Jul 213 132 51 1.3 51.0 0,38 12.4
Ann-

2513 14.7 10.3
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Table 3. Seasonal variation of mercury con-
centration(ng/m®) in ambient air in
Seoul
season® E&r‘lpl‘gs(ngljﬁl’) S.D (nhg}r?l’) (IZI%‘]:) C.v ("'bréi;n%")
Spring 550 11.8 4.4 582 4221 0.37 10,55
Summer 773 13.6 9,0 5.09 90.98 0.66 11 .64
Autumn 630 14.5 9.1 4.73 112,81 0.63 12 .0
Winter 560 19.2 14.8 5.82 108,81 ©.76 12 .37
* Spring :Mar, Apr,May, Summer : June, Jul, Aug,
Autumn : Sep, Oct, Nov, Winter : Dec, Jan, Feb,
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Table 4. Regression analysis between atmospheric mercury concentration and the concentrations of
air pollutants and meteorological factor.

502 puUsST NO NOZ NOX co n-CH4 THC wy uv? TEMP ¥ HUM*’
Spring r 0,302** 0.19%** 0.181** - 0.174** 0.354** 0.244** 0,342*F -0.210** 0.354** 0.149** -0, 119**
slope 0.028 0.014 +0.022 - 0.017 0.763 4. 447 3.549 -1.718  2.924 0.099°  -0.030
Summer r 0.2847*.0.371** 0.161™* =0.119** 0.111** 0.154** - 0.221* -0.273** - 0.176** -
slope 0.457  0.043 0.030 -0.073 0.018 2.663 - 1.855 ~-5.117 - 0.461 -
CAutumn r - 0.309** 0.392** 0.163** 0.393**.0.328** 0.126** 0.180** -0.281** - 0.121* 0,226*
siope - 0.036 0.066 0. 099 0.059 1.732 1.726 1.729 -3.322 - 0.150 ¢.121
Winter r 0.208"* 0.309"* 0.348** = 0.338** 0.396** 0.525** (0.310** -0.118" -0.357** 0.137** -
slope 0.065 0.035 0.071 - 0. 066 3.165 2,218 1.769 -3.669 ~1.968  -0.449 -
* P 0.05 ** P (0,01 3) Temperature

1) Wind velocity
2) Uitra Violet intensity

4) Humidity
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Table 5. Average concentration of mercury in
ambient air (unit: ng/m®)
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Table 6.

Regression analysis between the atmospheric mercury concentration and the concentra-

tions of air pollutants and meteorological factor.

THC

$O2 ouST  NO NO2  NOx NO¥NOx @O 03 n-CH4. ws UV TEMP HUM
Olympic(Aug) ¢ "0.361°* 0.129  -0.010 0.197°* 0.098 0.138  0.220** 0.492°" 0.163" 0.148° -0.192°* 0.217°* 0.263"* -0.124
vark slope 0.319 C - o.e8 - - 3.286  0.150  8.570 2.09 -1.183 2.395 0.389 ! -
Olympic(Sep) -0.000  0.409°* 0.392"* 0.201"* 0.372** -0.235°* 0,281"" 0.100  0.523"" 0.447°" -0.279°* -0.011 0.151* .0.056
park slope - 0.039  0.041 0.042 0.029 -3.355 1.539 - 7.288  2.859 -0.691 - 0.083 -
Soul sports r 0.473""  0.503"* 0.309*" 0.114 - 0.433°" -0.397"° 0.574°" -0.222°* 0.428°" 0.493** - - -0.119 0.329**
complex(Sep) slope 0.212 0,015  0.032 - 0.029 -5.429 2,092 -0.094 4,050 2.349 - - - 0.087
Guro(Aug) r 0.0i0 0,09  -0.009 0.014 -0.002 0.027  0.080 0.164* 0,032 -0.040 -0.005  0.382** 0.135 0.01l

slope - - - - - - - 0.081 - - - 2.625 - -
Guro(Oct)  r 0.736°*  0.506** 0.765°" 0.545*° 0.777** -0.613°° 0.778"* -0.409" 0.666°* 0.594*° -0.364"" -0.416°70.003 0.633°"

stope 0.106 0,025  0.114 0,308 0,099 -22.79 2,157 -0.521 9.264 5.16% =-9.231 -20,524 - 0.240

« P(0.05 s PCO.01
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Fig. 4 Day-to—day variation of the concentra-
tions of gaseous mercury, air pollut-
ants, and meteorological at Guro
Industrial Complex (1988)
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