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Abstract : The che mical characteristics of groundwaters containing anomalous arsenic were summarized and the factors in-
fluencing arsenic enrichment in groundwater were discussed in this paper, based on chemical data of general composi-
tions , trace ele ments and organic matters of sixtysix groundwaters and mineral analysis of thirty aquifer matrix. The
main factors inducing anomalous arsenic in groundwaters included high pH (8.09) , high concentrations of phosphate
(0.71 mg/ L) and organic matters (5.14 mg/ L), and anoxic environment. High pH, high phosphate content and
anoxic environment made against adsorption of As into aquifer which contains clay minerals . And high concentration of
organic matters promoted the activity of As in groundwater system . These factors contribute to desorption and trans-
portation of As in aquifers .

Keywords :ende mic arsenic poison ; Shanyin ; enrichment ; anoxic environment
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1 . D/ mgeL!

Table 1  Inorganic components concentrations in groundwaters from Shanyin, Shanxi province/ mg* L!

T pH EC HCO; F- Cl- Br- NO; HPO;" SO~ H,Si0O;
1999 9.0 7 .96 - 579 .50 1.57  262.29 n.d. 1.88 3.62 185 .26 15.29
syl 2001 12.7 8 .34 7.5 655 .75 7.29 470.86 8.0l 8.00 n.d. 132.79 12 .45
1999 9.0 8 .44 - 671 .00  0.42 25 .09 n.d. n.d. n.d. n.d. 13.93
sy 2001 11.9 8.71 9.4 701 .50  3.52 25.17 1.36 n.d. n.d. 1.91 11 .66
1999 9.0 8 .33 - 274 .50  0.54 4271 0.10 n.d. 1.29 0.09 13 .62
SY03 2001 1.5 8.67 16 .0 671.00 3.10 307.23 9 .89 75 .20 n.d. 224 .33 13.37
1999 12.5 8.60 - 320.30 n.d. n.d. n.d. n.d. n.d. n.d. 17.75
Sy 2001 13.0 8.59 3.7 335.50 0.73 11 .11 n.d. 12.73 0.43 0.43 13 .83
1999 9.5 8.52 - 725.90 0.96 356 .91 0.74 n.d. 2.27 121 .58 11 .87
SY03 2001 12.3 7 .64 10.8 320.25 3.19 316.49 n.d. 35.39 n.d. 297 .84 16 .86
1999 9.0 8.12 - 396 .50 n.d. n.d. n.d. n.d. n.d. n.d. 18 .22

SY06
2001 12.0 8 .46 4.2 472.75 1.30 17.80 0.56 n.d. 2.52 0.76 14 .69
1999 10.0 8.13 - 366.00 0.40 15.92 n.d. n.d. 0.67 n.d. 16 .05
sYo7 2001 13.0 8 .31 4.5 396.50 0.96 15.37  0.87 10.95 2.49 2.05 13.70
1999 9.5 8.11 - 390.40 0.57 72.82  0.03 n.d. 0.80 0.27 16 .24
S Y08 2001 12.0 8.29 5.7 396 .50 3.86 51 .34 n.d. 3.78 0.94 1.02 13.17
1999 9.0 7 .81 - 411 .80 1.21 30.79 n.d. 11 .60 n.d. 0.79 18 .00
Y0 2001 12 .4 8.20 5.4 442 .25 5.08 30.52 n.d. 3.49 n.d. 1.18 14 .55
1999 9.0 7 .81 - 411 .80 1.21 30.79 n.d. 11 .60 n.d. 0.79 18 .00
svio 2001 12 .4 8 .40 4.2 320.25 0 .48 10.76 n.d. n.d. 0.65 0.02 14.00
SYI1 1999 9.5 8 .37 - 366.00 0.49 17.19 n.d. n.d 0.32 0 .47 15.71
2001 12.1 8.10 3.9 396 .50 1.07 15 .80 2.11 n.d 2.09 1.20 14.03
SYI2 2001 12.3 8 .40 31.0 892.13 7.33 669 .72  8.87 454 .47 n.d. 661 .26 11 .53
SYI3 2001 14 .4 8.20 32.8 1090.38 6.86 566.82 8.64 7 .44 n.d. 277 .92 12.38
SYl4 2001 12.7 8.00 13.6 869 .25 5.05 159.97 13.94 n.d 12.70 2 .87 12 .51
SYLS 2001 13.2 7 .80 18.9 747 .25 5.14 333.47 13.93 24 .39 n.d 0.33 11 .43
SYL6 2001 12.9 7 .40 8.9 396.50  6.38 54 .06 n.d. 16 .02 n.d 145 .06 9.09
SY17 2001 15.1 7.51 95.2 1281.00 3.39 1673.35 17.29 430.2 n.d. 2601 .93 16 .60
SYI8 2001 14 .2 7.42 112.0 1189.50 12.9 2137 .00 n.d. 207.1 n.d. 3121 .33 15 .41
SYI9 1999 9.0 8 .40 - 1174 .3 9.65 105.94 0.08 n.d. n.d 321 .30 11 .42
2001 12.0 8.12 22.6 1296.25 16.57 112 .40 n.d. 29 .04 n.d 231 .32 11 .39
SY20 1999 7.0 8.02 - 1006 .5 4.06 168 .24 n.d. 55.62 n.d n.d 20 .06
2001 17.0 7.83 19.8 899.75 11 .98 136 .54 n.d. 56 .38 n.d. 271 .52 14 .13
SY21 2001 11.0 7 .80 65 .8 991 .25 2.81 482 .73 9.39 14.79 n.d. 1144.70 11 .85
SY22 2001 13.4 7.60 12.0 427.00  5.89 82.54 4.12 70.58 n.d 275 .52 13 .24
SY23 2001 13.8 7 .80 8.2 381 .25 5.95 30.98 n.d. 63 .87 n.d 89 .71 15.02
SY24 2001 13.0 8.15 12.9 305.00  3.65 159.40 6.35 18 .26 n.d 290 .83 16.53
SY25 2001 12.9 8.20 20 .0 457.50  3.75 211 .16 13 .38 30.66 n.d 530.07 11 .69
SY26 2001 14.5 7.90 19.8 503 .25 4.04  236.50 n.d. 28 .54 n.d 500 .34 13.70
SY27 2001 16 .7 8.00 6.1 396.50 5.28 15 .54 n.d. 45 .15 n.d 58 .26 21 .07
SY28 2001 13.5 8.00 51.3 1113.25 80.89 1113.08 n.d. 9.21 n.d 876 .77 13 .24
SY29 2001 14.8 7 .80 33.2 594 .75 6.80 611.23 14.42 38.78 n.d 651 .43 15.15
SY30 2001 17.7 8.00 42 .6 259 .25 6 .41 784 .88 71.76 n.d. n.d. 1234.76 15.94
2 12.4 7.67 14.32 476.39 3.16 170 .37 2.25 71 .82 0.24 287 .28 17 .38
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1)

Ca Mg Na K Fe Mn Sr Al As AP As®

1999 32.8 90 .1 384.3  22.80 35 370 820 70 811.0  460.0 351.0

syol 2001 30.7 82.6  385.5 2.06 30 350 800 100 940.9  531.7 409 .3
1999 9.0 34.1 221 .8 8.00 32 18 469 5 179.0 108.0 71.0

Y02 2001 10.0 30.2  208.8 1.20 80 20 500 70 149 .8 92 .4 57.4
1999 23 .4 36.5  201.0 9.60 124 11 501 47 190.0 109.0 81.0

S Y03 2001 39.3 93.3  329.1 18.35 60 160 1200 90 128 .2 75 .7 52.5
1999 15.1 21 .4 76 .4 4.90 37 34 470 52 146 .0 78 .0 68 .0

S Y04 2001 16 .4 19.0 73 .2 0.84 210 40 500 50 144 .8 79 .4 65 .4
1999 14.5 64.2 670.6 15.60 381 25 538 48 44 .0 22.0 22.0

S Y03 2001 67 .2 40.5 2513 4.70 100 80 500 60 22.0 11.6 10 .4
1999 11.9 294 120.9 6.80 441 93 310 146 674.0  542.0 132.0

S Y06 2001 12.1 25.4  116.8 0.66 110 110 300 60 597 .3 480 .4 116.9
1999 16.5 33.0 89.0 7.90 23 73 533 49 404.0  250.0 154.0

sYo7 2001 20.0 29 .6 83 .5 1.36 380 40 500 30 379.1 2324 146 .7
1999 20 .1 34.8  106.1 7.90 5 88 523 37 507.0  281.0 226 .0

S Y08 2001 19.3 30.6  104.4 0.95 40 90 500 60 494 .4 276 .7 217 .7
1999 271 26.8 115.7 6.20 n.d. 101 491 n.d. 7.6 4.7 2.9

S Y09 2001 26 .4 23.7  105.8 0.87 50 90 400 50 7.9 4.9 3.0
1999 19 .4 22.5 68 .6 5.00 11 88 280 34 1932.0 1060.0 872.0

SY1o 2001 18.6 20.5 65.5 0.59 30 100 300 40 1530.1 840.9 689 .2
1999 14.1 257 106.1 5.90 8 33 449 30 285.0 157.0 128.0

syit 2001 12.9 23.7  102.4 0.75 60 30 400 50 2424 133.7 108 .7
SY12 2001 25.0 63.9 911.6 2.85 10 n.d. 900 60 105.1 61.3 43 .8
SY13 2001 22.9 97.9  639.0 1.57 110 260 1000 70 232.7  135.3 97 .4
SYl4 2001 4.3 20.5 368.2 0.95 90 n.d .200 50 292.7  156.6 136.1
SY15 2001 7.1 222 431.6 3.55 60 n.d. 300 40 215.6  122.3 93.3
SY16 2001 20.0 273 163.9 1.59 40 60 500 70 1.0 0.6 0.4
SY17 2001 153.0 256.8 1851.0 60.09 50 n.d. 2900 140 7.4 R 3.3
SY18 2001  140.0 369.6 2150.5 163 .65 40 n.d. 5800 220 6.8 4.2 2.6
1999 9.3 20.3  586.8 4.90 20 3 294 71 13.0 3.6 9.4

sye 2001 14.3 20.5 586.0 1.01 60 20 300 40 5.2 1.4 3.8
1999 45.0 51.2 592.0 50.4 34 7 1450 83 13.2 6.8 6.4

sY20 2001 23 .6 69.5  359.3 1.16 10 n.d. 1500 90 1.0 0.5 0.5
Sy21 2001 45.0 183.7 1372.9 2.33 30 340 1800 140 3.4 2.2 1.2
SY22 2001 31 .4 50 .1 197 .2 0.98 70 n.d. 1300 80 1.3 0.8 0.5
SY23 2001 28 .6 32.7 1228 2.23 60 30 700 60 1.0 0.6 0.4
SY24 2001 65 .0 46.9 162.1 1.32 40 100 1200 60 23 .8 14.1 9.7
SY25 2001 32.9 87 .1 299 .4 2.81 40 140 1000 110 6.5 3.9 2.6
SY26 2001 393 109.8  265.4 1.77 30 150 1100 90 196.6 103 .4 93 .1
SY27 2001 17 .2 18.8 131.2 5.32 10 n.d. 400 50 0.7 0.2 0.5
SY28 2001 40.7 173.0  957.1 8.57 n.d. 350 2000 130 0.6 0.4 0.2
SY29 2001 21 .4 523 696.5 4.43 20 30 900 50 48 .6 21.9 26.7
SY30 2001 77.9 68.0 818.9 4.04 60 370 2400 60 1.6 0.9 0.7

2 62.06 62.2  244.04 5.17 90 50 1100 100 64 .5 - -
1)EC mS/cm,T C,Fe, Mn, Sr, Al, As, As°" As*" pg/Lin.d. 2)

B

.2002 .
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