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Mercury Origin in Surface Runoff Caused by Precipitation
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Abstract: Rain samples and runoff water samples were collected in summer 1998 from cornfield in Northwest of Beijing. The kind
of mercury and physical, chemical properties of the samples were determined and evaluated. The origin of mercury in runoff water
was analyzed by a statistics method. It has been discovered that the mercury contents in runoff water samples were more than that
in rain samples and this may be explained by that the runoff water can react with soil and may dissolve some mercury into water

body. It is also concluded that the properties of runoff water can affect nature of mercury in runoff water, while the outlet rate of

mercury by runoff water was found to be 18.24 pg * m™>.
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Table 1 Contents of mercury in different states in runoff and precipitation water (ng * mL~")

KA % i K i}
ling|al] Hg" Hg** Hg" He" Hg" Hg?* Hg" Hg"
1998 - 06 - 29 0.0100 0.0450 0.0150 0.070 0 0.002 5 0. 000 0 0. 000 0 0.002 5
1998 - 06 - 30 0.007 5 0.0450 0. 000 0 0.0525 0. 000 0 0.020 0 0.0100 0.0300
1998 - 07 - 14 0. 000 0 0.0125 0.030 0 0.0425 0.007 5 0. 000 0 0.005 0 0.0125
1998 - 07 - 16 0.0175 0.0950 0. 000 0 0.1125 0. 000 0 0. 000 0 0. 000 0 0.000 0
1998 - 07 - 17 0.002 5 0.040 0 0.3150 0.3575 0. 000 0 0. 000 0 0. 000 0 0.000 0
1998 - 07 - 18 0.0100 0.0325 0. 065 0 0.107 5 0.002 5 0.0175 = 0.0300 0.050 0
1998 - 08 - 03 0.002 5 0.0225 0. 005 0 0.030 0 0. 000 0 0.0175 0.0250 0.0425
1998 - 08 - 06 0.020 0 0.067 5 0.055 0 0.1425 0. 000 0 0.0125 0.200 0 0.2125
1998 - 08 — 14 0. 000 0 0.0750 0.0720 0.147 0 0. 000 0 0.002 5 0.095 0 0.097 5
1998 - 08 — 17 0. 000 0 0. 0650 0.050 0 0.1150 0. 000 0 0.0100 0. 000 0 0.0100
1999 - 06 - 17 0. 000 0 0.0200 0.010 0 0.030 0 0.107 5 0.0825 0.0150 0.2050
1999 - 06 - 19 0. 000 0 0.0100 0. 0450 0.055 0 0.0350 0.0450 0. 000 0 0.080 0
1999 - 06 - 20 0.0725 0.0275 0.0350 0.1350 0.040 0 0.005 0 0. 000 0 0.0450
ST 0.0110 0.0429 0.053 6 0.107 5 0.0150 0.0163 0.0292 0.060 6
BRUETT 25 0.0197 0.026 1 0.0823 0. 086 4 0.0310 0.023 6 0.057 6 0.072 4
K2 MRERMERDEESKIEREENEHHE
Table 2 Percentage of mercury in various states in runoff and precipitation water
i (1] Hg"% Hg®* % Hg" % Hg'% He** % Hg" %
1998 — 06 — 29 14.29 64.29 21.43 100. 00 0. 00 0. 00
1998 - 06 - 30 14.29 85.71 0. 00 0.00 66. 67 33.33
1998 - 07 - 14 0. 00 29.41 70. 59 60. 00 0. 00 40. 00
1998 - 07 - 16 15.56 84. 44 0. 00 — — —
1998 - 07 - 17 0.70 11.19 88. 11 — — —
1998 - 07 - 18 9.30 30.23 60. 47 5.00 35.00 60. 00
1998 - 08 - 03 8.33 75. 00 16. 67 0.00 41.18 58.82
1998 - 08 - 06 14. 04 47.37 38. 60 0.00 5.88 94.12
1998 - 08 — 14 0. 00 51.02 48.98 0.00 2.56 97. 44
1998 - 08 - 17 0. 00 56.52 43.48 0. 00 100. 00 0. 00
1999 - 06 - 17 0. 00 66. 67 33.33 52.44 40.24 7.32
1999 - 06 - 19 0. 00 18.18 81.82 43.75 56.25 0. 00
1999 - 06 — 20 53.70 20. 37 25.93 88. 89 11.11 0. 00
Bt 10. 02 49.26 40.72 31.83 32.63 35.55
BRiETT 22 14. 67 25.53 28.63 38.79 32.56 37.78
F3 MRERMENPEBERABZEANEXERR (n=13)  AARTEMEDS Hee #85 BORME, R Hg ZPE

Table 3 Correlation of mercury in various states between

in runoff and precipitation (n =13)

HiH (= [
He" Hg?*  Hg®  Hg" Heg" Hg** Hg* Hg"

& He' 1.00

Hg** 0.03 1.00

Hg* -0.12 0.00 1.00

Hg" 0.12 0.31 0.92*" 1.00
/K Hg® 0.11 -0.46 —0.20 -0.30 1.00

-0.24-0.45 -0.25-0.43 0.86"" 1.00
Hg® 0.02 0.37 0.00 0.11 -0.19 -0.07 1.00
Hg" =0.02-0.05 -0.17 -0.18 0.56 0.64 0.69° 1.00
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Table 4  Physical and chemical properties of runoff and precipitation
R B K
SRAE I 1] EC Eh TOC TIC TC EC Eh TOC TIC TC
P /pocem”  /mv /mg- L' /mg-L"" /mg-L"! pH /pocem” /mv /mg- L' /mg-L' /mg-L"!
1998 - 06 -29 8.12 215 160 85.5 25.5 110. 8 7.35 179 150 92.1 19 111.1
1998 -06-30 8.3 305 145 38.1 26.6 64.7 8 147 625 27 13.7 40.7
1998 - 07 - 14 8.46 368 167 29.2 33.2 62.4 7.43 183 350 34.7 13.3 48
1998 -07 -16 8.02 230 166 86.7 33.4 120. 1 7.37 182 91 131.5 6.7 138.2
1998 -07 - 17 8.24 402 148 42.7 27.2 69.9 7.23 208 105 92.1 22 114.1
1998 -07 - 18 8.15 230 179 22.9 14.1 37 7.01 198 480 83.6 0 83.6
1998 - 08 - 14 7.97 510 166 39.2 17.6 56.8 8. 15 179 92 44.6 30 74.6
1998 -08 - 17 8.31 410 158 55.5 28.6 84.1 7.02 207 40.5 141.5 24.3 166.2
1998 - 08 - 03 8.52 293 148 46.6 28.7 75.3 7.42 187 120 44.3 8.4 52.7
1998 - 08 - 06 8.07 188 166 30.7 10. 8 41.5 7.13 205 57 65 16.7 81.7
1999 - 06 - 17 10. 65 365 255 44 17. 4 61.4 7.11 215 77.8 46 16. 1 62. 1
¥ 8.4 319.6 168.9 47. 4 23.9 71.3 7.4 190.0 198.9 72.9 15.5 88.5
PRUEDT2E 0.8 100. 4 30.3 21. 1 7.7 25.7 0.4 19.3 195.9 38.7 8.5 39.8
T2 3% 4 1 1999 AF (1 ZANFE A e AP
%5 HMEERMEMNELLRZANAERN (0-13)
Table 5 Correlation of physical and chemical properties of runoff and precipitation (n =13)
7" Fe K
L
pH Eh EC TOC TIC TC pH Eh EC TOC TIC TC
i pH 1.00
Eh 0.88** 1. 00
EC 0.17 0.07 1.00
TOC -0.11 -0.10 -0.25 1.00
TIC -0.16 -0.41 0.14 0. 49 1. 00
TC -0.14 -0.20 -0.16 0.97*" 0.70* 1. 00
[k pH -0.27 -0.32 0.40 -0.03 0.13 0.01 1.00
Eh 0.41 0.49 0.08 -0.14 -0.35 -0.22 -0.79°*  1.00
EC -0.14 -0.19 -0.19 -0.41 0.04 -0.32 0.30 -0.63" 1.00
TOC -0.30 -0.16 -0.17 0.59 0.24 0.56 -0.53 0.37 -0.43 1.00
TIC -0.03 -0.07 0.69 0.07 -0.05 0.04 0.34 0.10 —-0.48 0.01 1.00
TC -0.29 -0.17 -0.01 0.59 0.22 0.55 -0.44 0.38 -0.52 0.98"" 0.23 1.00
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Table 6 Typical evaluation of correlation between

contents and properties of mercury in runoff water

4l Al MR AmE < SitE BEAKCE

M RARW PERTEEIR N=0. 962 18 28.0 0. 062
(3 A7E5) (6 1MEH) N =0. 876 10 12. 4 0.257
As=0.678 4 3.69 0. 449

v = —0.132pH - 0. 101EC + 0. 155Eh -
0.260TOC - 0. 031TIC - 0. 248TC
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Table 7  Contents of runoff, precipitation water and outlet mercury

SRR [A] W1 K%/ em 2 KB/ em SR KIR / em [ K/ mm He'/ng + mL™! ﬁﬁ.‘“?}éﬁ/ug cm?
1998 — 06 - 30 2.9 2.6 2.75 10 0.07 0. 053
1998 - 07 - 01 3.5 4.0 3.75 13 0.0525 0.054
1998 - 07 - 14 62.6 67.6 65. 1 55.6 0.042 5 0.763
1998 - 07 - 16 20.2 23.8 22 32.2 0.1125 0. 682
1998 - 07 - 17 19.2 19 19.1 18.6 0.357 5 1.882
1998 - 07 - 18 10.5 11.2 10. 85 10.9 0.107 5 0.321
1998 - 08 - 03 12.3 14.2 13.25 14. 4 0.03 0.110
1998 - 08 - 06 10.2 10.6 10. 4 12.5 0.142 5 0. 408
1998 - 08 — 14 56.8 54.2 55.5 40.9 0. 147 2.248
1998 - 08 - 17 11.2 11.8 11.5 13.6 0.115 0. 364

M 214.2 221.7 6. 886
B 21.42 22.17 0.117 7 0. 689
BRUETT 25 18.217 13. 679 0.093 7 0. 769

T 1999 4R A7 P Bk b T2 07
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