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M ercury Species in Precipitation
Liu Junhua, Wang Wenhua, Peng An(SKLEAC, Research Center for Eco-environmental Sciences, Chinese

Academy of Sciences, Beijing 100085, China E-mail: junhua@ w anteq. com )

Abstract: 36 rainfall sam ples were collected in Beijing. Determ ination of volatile(Hg’), active(Hg>" )and inactive
mercury (Hg™) in water phase and particle of rainfall shown that except for Hgfy), the am ount of rest mercury
species during heating periods are higher than that during non-heating periods. According to the contents and
percentage of all mercury species in rainfall, which were checked by statistical test, the order was Hg() >
[ Hglw, Hgiw) 1 in water phase and Hgf) > Hg(p > Hglp in particle during non-heating period; Hg(y> Hegfu) >
Hglw) in water phase and Hg{> [Hg{y, Hgly ] in particle during heating period. In precipitation water, inactive
mercury content is highest in both of water phase and particle. During non-heating period the content and per-
centage of particle mercury Hg(y is higher than soluble mercury Hg(y, but there is not obvious difference be-
tween particle and soluble mercury during heating period. The particle mercury Hg?m in rainfall plays leading role
in migration and transform ation of mercury. Heterogeneity phase oxidation of mercury particle may be an dom
nant process for species transform ation of atm ospheric mercury. A lthough there is small part of m icro-particle in
rainfall, it adsorbs m ore than half of mercury in water phase. The total particle mercury is about m ore than 75%
of total mercury in rainfall.
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1 /nge mI'

Hglyy  Hgh Hgl%) Hglw) Hgly) Hgtp) Hgl5 Hgly Hg"

1996-11-08 0.063 0.020 0.085 0.168 0.000 0.003 0.015 0.018 0,.185
1996-06-18 0.025 0.020 0.090 0.135 0.005 0.025 0.065 0.095 0.230
1996-06-28 0.010 0.000 0.020 0.030 0.015 0.018 0.215 0.248 0.278
1096-07-02 0.018 0.035 0.060 0.113 0.003 0.060 0.065 0.128 0.240
1996-07-27 0.040 0.040 0.040 0.120 0.005 0.033 0.190 0.228 0.348
1996-08-10 0.010 0.025 0.035 0.070 0.150 0.140 0.030 0.320 0.390
1996-08-05 0.065 0.020 0.005 0.090 0.060 0.075 0.025 0.160 0.250
1996-09-08 0.018 0.023 0.000 0.040 0.038 0.085 0.165 0.288 0.328
1996-06-18 0.000 0.023 0.005 0.028 0.030 0.060 0.085 0.175 0.203
1996-06-27 0.023 0.023 0.065 0.110 0.005 0.048 0.060 0.113 0.223
1996-06-27 0.003 0.000 0.045 0.048 0.015 0.033 0.380 0.428 0.475
1996-07-10 0.008 0.018 0.230 0.255 0.008 0.033 0.020 0.060 0.315
1996-08-13 0.000 0.025 0.075 0.100 0.005 0.020 0.170 0.195 0.295
1996-06-27 0.000 0.000 0.065 0.065 0.018 0.038 0.145 0.200 0.265
1996-06-27 0.015 0.023 0.030 0.068 0.023 0.020 0.200 0.243 0.310
1996-06-27 0.020 0.023 0.235 0.278 0.020 0.005 0.020 0.045 0.323
1996-07-10 0.005 0.045 0.025 0.075 0.040 0.050 0.250 0.340 0.415
1996-06-27 0.003 0.018 0.030 0.050 0.040 0.193 0.090 0.323 0.373
1996-08-13 0.000 0.000 0.070 0.070 0.020 0.033 0.060 0.113 0.183
1996-06-27 0.000 0.013 0.000 0.013 0.005 0.010 0.225 0.010 0.253
1996-06-27 0.003 0.000 0.005 0.008 0.025 0.093 0.200 0.318 0.325
1996-07-10 0.005 0.000 0.000 0.005 0.023 0.018 0.050 0.090 0.095
1996-08-13 0.000 0.030 0.010 0.040 0.028 0.005 0.000 0.033 0.073
0.014 0.018 0.053 0.086 0.025 0.048 0.118 0.191 0.277
0.019 0.013 0.063 0.071 0.031 0. 046 0.098 0.112 0.096

1995-12-23 0.007 0.059 0.196 0.262 0.006 0.011 0.019 0.036 0.298
1995-12-23 0.008 0.014 0.314 0.336 0.157 0.171 0.386 0.715 1.051
1995-12-23 0.016 0.054 0.414 0.484 0.100 0.279 0.357 0.736 1.220
1995-12-23 0.012 0.057 0.553 0.622 0.114 0.043 0.370 0.527 1.149
1995-12-23 0.015 0.064 0.377 0. 456 0.129 0.014 1.244 1.387 1.844
1995-12-23  0.019  0.021 0.386  0.426  0.014  0.022  0.714  0.751 1.176
1995-12-23 0.015 0.079 0.179 0.273 0.096 0.039 0.256 0.392 0.665
1996-03-24 0.004 0.000 0.071 0.075 0.000 0.000 0.114 0.114 0.190
() 1996-04-15 0.009 0.050 0.986 1.045 0.414 0.171 0.443 1.029 2.073
) 1996-04-15 0.014 0.057 0.643 0.714 0. 443 0.257 0.014 0.714 1.428
1996-04-15 0.019 0.136 0.557 0.712 0.271 0.079 0.179 0.529 1.240
1996-04-15 0.018 0.136 0.700 0.854 0. 486 0.193 0.212 0.800 1.654
1996-04-15 0.012 0.000 0.521 0.533 0.236 0.016 0.036 0.287 0.821
0.013 0.056 0.454 0.522 0.190 0.100 0.327 0.617 1.139
0.005 0.043 0.246 0.265 0.168 0.101 0.342 0.367 0.554
75%
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/%
Hgfy) Hgfh) Hegl$) Hglw) Hgp) Hgtp) Hglh) Hgly
1996-11-08 33.78 10.81 45.95 90. 54 0.00 1.35 8.11 9. 46
1996-06-18 10.87 8.70 39.13 58.70 2.17 10.87 28.26 41.30
1996-06-28 3.60 0.00 7.21 10.81 5.41 6.31 77. 48 89.19
1996-07-02 7.29 14.58 25.00 46. 88 1.04 25.00 27.08 53.13
1996-07-27  11.51 11.51 11.51 34.53 1.44 9.35 54.68 65. 47
1996-08-10 2.56 6. 41 8.97 17.95 38. 46 35.90 7.69 82.05
1996-08-05 26.00 8.00 2.00 36.00 24.00 30.00 10.00 64.00
1996-09-08 5.34 6.87 0.00 12.21 11.45 25.95 50.38 87.79
1996-06-18  0.00 11.11 2.47 13.58 14.81 29.63 41.98 86. 42
1996-06-27 10.11 10.11 29.21 49. 44 2.25 21.35 26.97 50.56
1996-06-27  0.53 0.00 9.47 10.00 3.16 6.84 80. 00 90. 00
1996-07-10 2.38 5.56 73.02 80.95 2.38 10.32 6.35 19.05
1996-08-13 0.00 8.47 25.42 33.90 1.69 6.78 57.63 66.10
1996-06-27 0.00 0.00 24.53 24.53 6.60 14.15 54.72 75. 47
1996-06-27  4.84 7.26 9.68 21.77 7.26 6.45 64.52 78.23
1996-06-27 6.20 6.98 72.87 86.05 6.20 1.55 6.20 13.95
1996-07-10 1.20 10.84 6.02 18.07 9.64 12.05 60.24 81.93
1996-06-27 0.67 4.70 8.05 13.42 10.74 51.68 24.16 86.58
1996-08-13 0.00 0.00 38.36 38.36 10.96 17.81 32.88 61.64
1996-06-27 0.00 4.95 0.00 4.95 1.98 3.96 89.11 95.05
1996-06-27 0.77 0.00 1.54 2.31 7.69 28. 46 61.54 97.69
1996-07-10 5.26 0.00 0.00 5.26 23.68 18.42 52.63 94. 74
1996-08-13  0.00 41.38 13.79 55.17 37.93 6.90 0.00 44.83
5.78 7.75 19.75 33.28 10.04 16.57 40.11 66.72
8.53 8.57 21. 60 26. 49 11.02 12.69 26.56 26. 49
1995-12-23 2.35 19.92 65.77 88.05 2.11 3.60 6.24 11.95
1995-12-23 0.76 1.36 29.84 31.96 14.95 16.31 36.77 68.04
1995-12-23 1.31 4.39 33.97 39.67 8.20 22.84 29.28 60.33
1995-12-23 1.04 4.97 48.12 54.14 9.95 3.73 32.18 45.86
1995-12-23 0.81 3.49 20. 46 24.76 6.97 0.77 67.49 75.24
1995-12-23 1.62 1.80 32.79 36.20 1.21 1.87 60.72 63.80
1995-12-23 2.26 11.82 26.96 41.03 14.50 5.91 38.56 58.97
1996-03-24 2.11 0.00 37.65 39.76 0.00 0.00 60.24 60.24
) 1996-04-15 0.43 2.41 47.54 50.39 19.98 8.27 21.36 49. 61
) 1996-04-15 0.98 4.00 45.01 49.99 31.01 18.00 1.00 50. 01
1996-04-15  1.53 10.94 44.92 57.39 21.88 6.33 14. 40 42. 61
1996-04-15  1.09 8.21 42.33 51.62 29.37 11.66 7.34 48.38
1996-04-15  1.46 0.00 63.52 64.98 28.17 1.96 4.35 35.02
1.37 5.64 41.45 48. 46 14.53 7.79 29.23 51.54
0.60 5.72 13.28 16.23 10.95 7.29 22.87 16.23
3 (n= 36)
Hgly) Hgly Hglp Hglp) Hg()
Hely)
Heln) 0.15 1
Hel 0.01 0.59(p< 0.01)
Hgly 0.01 0.63(p< 0.01) 0.85(p< 0.01) 1
Hgfp) - 0.03 0.35(p< 0.05) 0.48(p< 0.05) 0.64(p< 0.01) 1
Hgl, - 0.08 0.18 0.31(p< 0.10) 0.10 0.00
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4 0.45um /ng* ml'

Hglvy Hgloaswy Hgdlasw Hglhasv) Hgloasw) Hglooasp) Hgloasp Hegloaspy Hglo.asp)

1996-11-08 0.168 0.000 0.000 0.080 0.080 0.063 0.020 0.005 0.088
1996-06-18  0.135 0.000 0.000 0.000 0.000 0.025 0.020 0.090 0.135
1996-07-02 0.113 0.005 0.033 0.008 0.045 0.013 0.003 0.053 0.068
1996-07-27  0.120 0.000 0.038 0.020 0.058 0.040 0.003 0.020 0.063
1996-08-10  0.090 0.013 0.008 0.000 0.020 0.053 0.013 0.005 0.070
1996-06-27 0.110 0.018 0.005 0.030 0.053 0.005 0.018 0.035 0.058
1996-07-10 0.255 0.000 0.010 0.150 0.160 0.008 0.008 0.080 0.095
1996-08-13  0.100 0.000 0.000 0.040 0.040 0.000 0.025 0.035 0.060
1996-06-27 0.278 0.000 0.000 0.180 0.180 0.020 0.023 0.055 0.098
1996-07-10  0.075 0.000 0.045 0.015 0.060 0.005 0.000 0.010 0.015
1996-08-13 0.070 0.000 0.000 0.015 0.015 0.000 0.000 0.055 0.055
0.138 0.003 0.013 0.049 0.065 0.021 0.012 0.040 0.073
0.069 0.006 0.017 0.062 0.057 0.022 0.010 0.029 0.031
5 0.45/m /%
Hglo.4sw) Hglo.asw) Hglo.asw) Hglo.asw)y Hgloaspy Heldasp Helh.asp Heglo.asp
1996-11-08 0.00 0.00 47.76 47.76 37.31 11.94 2.99 52.24
1996-06-18 0.00 0.00 0.00 0.00 18.52 14.81 66.67 100.00
1996-07-02 4.44 28.89 6.67 40.00 11.11 2.22  46.67 60.00
1996-07-27 0.00 31.25 16.67 47.92 33.33 2.08 16.67 52.08
1996-08-10 13.89 8.33 0.00 22.22 58.33 13.89 5.56 77.78
1996-06-27 15.91 4.55 27.77 47.73 4.55 15.91 31.82 52.27
1996-07-10 0.00 3.92 58.82 62.75 2.94 2.94  31.37 37.25
1996-08-13 0.00 0.00 40.00 40.00 0.00 25.00 35.00 60.00
1996-06-27 0.00 0.00 64.86 64.86 7.21 8.11 19.82 35.14
1996-07-10 0.00 60.00 20.00 80.00 6.67 0.00 13.33 20.00
1996-08-13 0.00 0.00 21.43 21.43 0.00 0.00 78.57 78.57
3.11 12.45 27.59 43.15 16.36 8.81 31.68 56.85
5.99 19.52 22.59 22.52 18.85 8.14 24.22 22.52
3
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