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Abstract

This study was conducted to measure the diurnal variation and behaviour of atmospheric
mercury in an urban area by gold amalgamation and cold vapour atomic absorption spectropho-
tometry.

The results were as follows:

1. The Hg concentration in ambient air averaged 21.13ng/m*® for 111 determinations (C.V.

78.5) in urban area and 5.91ng/m® for 140 determinations (C.V. 21.3) in suburban area.
The urban area concentration was significantly higher and fluctuated more than its rural
counterpart. '

2. Regression analysis of the interaction between mercury concentration and other components
showed a significant correlation between mercury concentration and sulfur dioxide; also,
TSP were found.

Mercury concentration was shown to have a similar behaviour, on the whole, with other
air pollutants.

3. It demonstrated a positive correlation with sunlight (UV-ray), while it had a negative
response to wind speed and humidity. Its concentration showed a tendensy to increase
during calm weather specifically.

4, The Hg concentration at the Mt. DokYou inland clean area ranged from 1.33ng/m? to
2.0ng/m?, with a mean value of 1.63ng/m3.
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Fig, 1. Schematic diagram of apparatus for the determination of mercury in
ambient air by cold vapor atomic absorption spectrophotometry,
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Table 1. Mercury vapor density

Temp Density Temp Density Temp Density Temp Density Temp Density
T ng/ml T ng/ml c ng/ml T ng/ml [ ng/ml
0.0 2.179 0.2 2.225 0.4 2.211 0.6 2.319 0.8 2.368
1.0 2.417 1.2 2.465 1.4 2.514 1.6 2.564 1.8 2.614
2.0 2.666 2.2 2.716 24 2.766 2.6 2.818 2.8 2.871
3.0 2.924 3.2 2.978 3.4 3.033 3.6 3.089 3.8 3.146
4.0 3.204 4.2 3.264 4.4 3.325 4.6 3.388 4.8 3.451
5.0 3.516 5.2 3.583 5.4 3.650 5.6 3.719 5.8 3.789
6.0 3.861 6.2 3.933 6.4 4.007 6.6 4.083 6.8 4.159
7.0 4.237 7.2 4.316 7.4 4.396 7.6 4.478 7.8 4.561
8.0 4.645 8.2 4.731 8.4 4.817 8.6 4.905 8.8 4.994
9.0 5.085 9.2 5.178 9.4 5.273 9.6 5.369 9.8 5.467

10.0 5.567 10.2 5.666 10.4 5.767 10.6 5.870 10.8 5.974
11.0 6.079 11.2 6.187 11.4 6.296 11.6 6.407 11.8 6.519
12.0 6.633 12.2 6.751 12.4 6.87¢ 12.6 6.992 12.8 7.115
13.0 7.240 13.2 7.369 13.4 7.501 13.6 7.635 13.8 7.771
14.0 7.909 14.2 8.049 14.4 8.191 14.6 8.335 14.8 8.481
15.0 8.630 15.2 8.781 15.4 8.935 15.6 9.092 15.8 9.251
16.0 9.412 16.2 9.575 16.4 9.742 16.6 9.910 16.8 10.081
17.0 10.255 17.2 10.429 17.4 10.604 17.6 10.783 17.8 10.964
18.0 11.148 18.2 11.337 18.4 11.529 18.6 11.724 18.8 11.922
19.0 12.123 19.2 12.328 19.4 12.536 19.6 12.747 19.8 12.961
20.0 13.179 20.2 13.400 20.4 13.623 20.6 13.851 20.8 14.081
21.0 14.315 21.2 14.553 21.4 14.795 21.6 15.040 21.8 15.289
22.0 15.542 22.2 15.800 22.4 16.061 22.6 16.32¢ 22.8 16.596
23.0 16.869 23.2 17.148 23.4 17.431 23.6 17.718 23.8 18.010
24.0 18.306 24.2 18.606 24.4 18.911 24.6 19.220 24.8 19.534
25.0 19.852 25.2 20.174 25.4 20.500 25.6 20.830 25.8 21.166
26.0 21.506 26.2 21.853 26.4 22.204 26.6 22.560 26.8 22.922
27.0 23.289 21.2 23.660 27.4 24.036 27.6 24.418 21.8 24.805
28.0 25.198 28.2 25.598 28.4 26.003 28.6 26.415 28.8 26. 832
29.0 27.255 29.2 27.685 29.4 28.121 29.6 28.564 29.8 29.012
30.0 29.467 30.2 29.928 30.4 30.395 30.6 30.868 30.8 31.348
31.0 31.835 31.2 32.32¢9 31.4 32.830 31.6 33.339 31.8 33.854
32.0 34.376 32.2 34.908 32.4 35.448 32.6 35.995 32.8 36.549
33.0 37.111 33.2 37.681 33.4 38.258 33.6 38.843 33.8 39.437
34.0 40.038 34.2 40.647 34.4 41.264 34.6 41.889 34.8 42.523
35.0 43.165 35.2 43.819 35.4 44.481 35.6 45,152 35.8 45.832

— 12_



Table 2. Measuring & calibration method,

Item Model Measuring method Calibration method

SO, KIMOTO Model-314 Electro conductivity method Standard solution method
Tape Sampler (Light trans- Standard film method (Opti-

TSP KIMOTO TD-10 mittance method) cal density value)

NO, KIMOTO Model -258 Chemiluminescene - method Gas phase titration method

Oxidant KIMOTO Model -813 Chemiluminescene method Gas phase titration method
Non Dispersive Infrared Static method (high pressure

co KIMOTO Model 520 ""R, " method (NDIR) cylinder method )

HC KIMOTO Model —712 Flame Ionization Detector Static method (high pressure

Wind speed KIMOTO WDS-102

Wind
direction

Temperature YEW Type 2577

KIMOTO WDS-102

method (GC)

Cup anemometer

Flat plate wind vane

Semiconductor

cylinder method)

DC generator (1000mile/hr
at 369 rpm)

Potentio meter calib

Standard glass thermometer

By computing from ambient

Humidity YEW Type 2577

point
uv KIMOTO UV-300

temperature and dew

UV-—ray sensor

Standard hygrometer

Standard radiation lamp

tight syringe o 2] —i8& BRI AL #H
EiEil=d
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Table 3. Concentration of various air pollutants & meteorological factors at

urban area ( Hannamdong ),

Item n mean +s, d C.V range remark
Hg 11 21.13+ 16.59 ng/m?® 78.51 5.09 ~ 90.98
SO, 106 18.1+9.76 ppb 53.92 7.0 ~ 59.0
DUST 107 179.7:+97.22 pg/m® 54.10 18.0 ~ 393.0
NO 107 94.85+ 58.12ppb 61.27 22.0 ~ 237.0
NO, 107 23.8+9.75ppb 41.88 30 ~ 530
NG, 107 118.1+63.95 ppb 54.14 21.0 ~ 276.0
NO,/NO, 107 226487 % 38.49 9.8 ~ 4586
O, 107 9.31+21.28 ppb 228.57 0~ 14890
CO 107 1.08+0.63 ppm 58.33 0.1 ~ 29
CH, 30 3.50+0.194 ppm 5.54 313 ~ 490
n—CH, 30 0.27+0.131 ppm 48.52 0.02 ~ 0.56
THC 30 3.780.247 ppm 6.53 3.39 ~ 4.36
uv 107 0.22+0.325 mW/cm? 147.72 0.01 ~ L72
WS 107 0.58+0.62 m/sec 106.89 0 ~ 270
HUM 107 80.5+13.12 % 16.29 46.0 ~ 97.0
TEMP 107 25.1+£3.10 ¢ 12.35 211 ~ 34.2
ng/nf @)

904 @ |l

804 i

704 (e)

(33) H

D
i

Hg concentration
& o
2

[
O‘ 1

—
o
N

e

S

Lo
8

=)
o
G

SO, concentration
e 2 9
S & 8

2
©
o

S

i

P 14_



Table 4. Correlation coefficients between mercury and other pollutants at each site

Seoul Grand
Park

Hannamdong

Hg SO, DUST NO NO, NQ, NO,—~NQ, O
Hg 0.421%* 0.231**  0.106 0.028 0.085 0.058 -
SO, 0.333%* 0.278**  0.386**  (.186* 0.352%*%  0.044 -
DUST 0.311*%  (.547** 0.469**  0.465** 0.554%*  (.279%* -
NO 0.071 0.310** 0.739** 0.418%* 0.877%*  -0.126 -
NO, 0.041 0.465%* 0.669**  0.543%* 0.803%*  0.759%* -
NO, 0.071 0.353%* 0.773%*  0.991**  0.646** 0.318%* -
NO,/NQ; 0.086 0.014 -0.299%*  -0.701*%*  0.091 ~0.623%* -
O, 0.008 -0.078 -0.083 -0.248%*  0.066 ~0.215*% 0.342%*
Cco 0.180 0.484** 0.824**  0.851**  (.657** 0.873%*  -0.463**  -0.075
CH, 0.296 -0.077 0.356* 0.488**  0.440%* 0.495%*  ~0.140 -0.034
n—CH, ~0.042 -0.238 0.584*F  0.602**  0.470** 0.598**  -0.259 0.130
THC 0.219 -0.17% 0.593%*  0.707**  0.598** 0.710**  -0.253 0.044
uv 0.264%* -0.113 -0.153 -0.339%* -0.016 -0.311%*  0.486%*  0.336%*
ws —0.565%*  -0.468%*  -0.525%* -0.206%* -0.292**  -0.314** -0.004 0.057
HUM -0.282%  -0.103 -0.144 0.080  -0.395%* 0.013 -0.491%*  —0.388%*
TEMP 0.177 -0.094 -0.009 -0.263**  0.255%*  -0.200* 0.576%F  0.415%*

Co CH, n—CH, THC uv WS HUM TEMP
Heg 0.040 0.156 -0.078 0.139 - -0.018 0.005 0:107
S0, 0.142 -0.055 0.083 -0.035 - -0.192*  -0.017 0.062
DUST 0.485**  0.138 0.473%  0.211 - -0.235%*  -0.181* 0.327%*
NO 0.511%*  ~0.006 0.369**  0.059 - ~0.180* 0.164*  -0.169*
NO, 0.593** 0.025 0.378**  0.091 - -0.117 0.276%*  -0.311**
NO, 0.650%*  0.010 0.446**  0.088 - ~0.180* 0.254%*%  -0.275%*
NO,/NO,  0.302**  0.146 0.237* 0.184 - -0.029 0.206**  -0.192*
0, - - — - - - _- -
CcO 0.155 0.329%*  0.204 — -0.244**  0.104 -0.062
CH, 0.498%* 0.147 0.984** - 0.030 -0.052 0.160
n—CH, 0.483**  0.097 0.314%* - -0.339%*  0.252*  -0.102
THC 0.652**  0.844* 0.615%* - -0.032 -0.000 0.127
uv -0.211*  -0.016 0.200 0.095 - - -
WS -0.379%*  -0.378* -0.207 ~0.410% 0.003 -0.351%*  0.160*
HUM ~0.090 -0.066 -0.141 -0.131 -0.720%* 0.019 -0.922%*
TEMP -0.050 -0.155 0.084 -0.078 0.739%* 0.086 -0.935%*

#* p <0.05 =*x pC0.01
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Table 5. Concentration of various air pollutants & meteorological factors at

rural area (Seoul Grand Park)

Item n mean + s, d Cc\Vv range remark

Hg 140 5.91+ 1.26 ng/m?® 21.31 3.63 ~ 11.28

S0, 136 10.2+4.27 ppb 41.86 2.0 ~ 29.0

DUST 139 98.4+ 43.98 ,ug/m"’ 44.69 12.0 ~ 224.0

NO 140 12.3+10.25 ppb 83.33 50 ~ 710

NG, 140 10.3+8.26 ppb 80.19 1.0 ~ 350

NO, 140 22.6+ 15.62 ppb 69.11 9.0 ~ 950

NO,/NQ, 140 42.1+15.7 % 37.29 91 ~ 769

0O, - - - - ~

100 136 0.37+0.18 ppb 48.64 01 ~ 1o

CH, 64 3.08+0.461 ppm 14.96 105 ~ 487

n—CH, 64 0.17+0.084 ppm 49,41 0.01 ~ 0.39

THC 64 3.25+0.48 ppm 14.76 116 ~ 5.03

WS 140 0.48+0.815 m/sec 69.79 0 ~ 3.60

HUM 140 85.1+12.68 % 14.90 61.0 ~ 99.0

TEMP 140 22.2+3.98 C 17.92 17.0 ~ 30.5
Table 6. Atmospheric mercury levels in air at Mt DokYou

Date Weather i?rnrﬁlt::ﬁ ) F(l?/‘:_’nriit; };o(t:;) S(a)t?(o;int- ﬁll;ove\ Sasx?t;;hng
(ng/m*) sea(m)

1987.9.19  clean 21:30-22:30( 60) 0.5 0.08 1.33 960 BackRyunSa
9.19 clean  22:30-23:30(60) 0.5  0.08 133 960 ”
9.19 clean 23:30- 0:30(60) 0.5 0.09 1.67 960 ”

9. 20 clean 04:50-05:35 ( 45) 0.5 0.08 1.78 960 ”

9. 20 clean 05:40~06:15 ( 45) 0.5 0.07 1.33 960 ”

9.20 clean 09:19-09:49 ( 30) 0.5 0.07 2.0 1614 Hyang]okBong
9. 20 clean 13:07-13:57 (50) 0.5 0.09 2.0 - Chilydnfalls

KA KBJ|ES] K@M 2+ AE
peak i (a) 9} (b)= SO, ¢} TSP, —MbiRK,
EXRMALHNO & NO,) % & HRWHEM

M B & gle peakfy, 53 (b #HE
AME B 4 gle pek flov, olE9 WA

e ERRES T

*F s ko Background BE 24 Wi-
Niston#» o] xZEP LA d2 06~0.7ng
/mielut RJI|%@o] EigRkolH 2o 4ng/md,

JegsEo A el 2ng/m® &9 ghol UEiA 1,
EHEo] 178 ERIUTFANA TEH 73 HES
B 133 ~20ng/m’e] @EEA F# 163
ng/mdo) ¢t} (Table ), Br% 0ol Hotit oA
FFR I A Foll A Y3 AMEAE 07 ~
1.8ng/m*Ym PFAE l.2ng/m’ o}
Background g S 163 ng/m*= Roldg,
O HEBR 25 9 52 F2a4
t AR A3 F g oS FES Rl A

~9]-



A (p<00000).
N. #% =&

ol A BWEBE AR+ KB B BE
sk 2 BHS 7] Rate ol R
FREEERS FIH Ae&hme Hod B B
i S HHoR KHRES] FgAES T
sl g2 22 HEE AU

1. #OomEe 44 21.13ng /m’ (B8 (RE
785), WEHK A 591 ng/m® (EBHHRE
21.3) o HLWEHT) BEE i, ¥HE
G R=

2 BEXREL ASHBEE B2 T
SP% LnxFMEFRYHEEE S Aol F
o] fHEel 23, KEHh K#o ttE Hiy
Ha oA 2 MR BES Vehdydch

3. g M= KEF KB Eer A4t
BCE AR ED 2k el Ajolol o) MBROl M
AQa, B, BREJ= fo Hifgo Fusdo
o g Bl RO FE KESH KEBEI) -
Aole e Ve AT

4. MBEFHRHRO ZA] Mg 2ng/m® )
TEA A 1.65ng/m* e BEES e
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