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Fig. 1 Relationship between distance for the ash site

and Cr°" concentration in underground water
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Tab.1 Cr®" contents in coal and its emissions

in the power station

(mg/kg)
18 21. 4 14.4 17.5 2.2
8 109 75. 4 88. 6 14. 8
15 120 70.8 89. 2 14.1

9 0.134 0.033 0. 083 0.033

* Crét, mg/l
) »  pH
7.6,Cr®" . lkg 100g (¢ 1:10
) ) pH
2+4,6,8,10 12 6 ,
, pH ,
24948972 192 ) (:I'G+
( 1 ; ) o
2,
2 pH

Tab. 2 Soaking experiments of powdery coal ash in different pH

Crb* (mg/1)

pH

24h 48h 72h 192h
1 2 ND ND ND ND
2 4 0.243 0.243 0.230 0.243
3 6 0.434 0.413 0. 434 0.521
4 8 0. 330 0.313 0.313 0. 369
5 10 0.169 0.165 0.156 0. 204
6 12 0.161 0.152 0.178 0. 204

“ND”,
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’ pH:2 ’ H CI'GJr
. Crot . pH<s6 . pH .
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s pH 6 o o
1:10,pH 5.8~6. 3, 3 '
. Crt* ' ’
. _ 3.1
0. 4mg/1, GB5085— 85
et 1:15
1. 5mg/1 (1 ( ) .
i s pH 7.6,Cr'"
R TCI’ 1) o
pH pH=6 ,
3 Crf' pH , 1h
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3

Tab. 3 Analytical results of soaking experiments of powdery coal ash

TCr pH 24h 48h
(mg/kg) pH Cr* (mg/l)  TCr(mg/D) pH Crf* (mg/l) TCr(mg/1)
1 1# 98. 2 6 9.08 0. 265 0. 282 9.74 0. 282 0. 282
2 9.70 11. 30 0. 060 0. 085 11. 84 0. 099 0.098
3 1# 77.3 6 8. 74 0. 054 0. 065 9.57 0.061 0. 067
4 9.25 10. 41 0.021 0.028 10. 56 0.021 0.028
5 1# 6 8. 89 0.032 0. 039 9.72 0. 040 0. 039
6 9.67 9. 88 0. 045 0. 054 10. 70 0. 035 0.032
7 1# 6 9.32 0. 321 0. 326 9.79 0.369 0.374
8 11.7 11. 65 0. 045 0. 046 10. 54 0.143 0.143
9 59.4 6 7.22 0. 085 0. 096 8. 36 0.108 0.115
10 8.51 8. 64 0.058 0. 059 8. 82 0. 075 0.078
3 : ,  Crff 0. 083mg/1,
QD) .24 48 Cr®* 0.033mg/1, .
o )
(2) TCr s s s
Cré+ . Cr®* 10 0. 1mg/1
(3) Crft pH , 0.18mg/I o
(TCr ), pH ,
Cr®* R °
3.2
pH 48 5 s
0. 075mg/1, 0. 049mg /1. 1999 ; 100mm
11 2000 8 , 1250mm, s

’ :pH=7.69TCr CI'GJr
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Tab. 4 Results of the second leaching experiment of old powdery coal ash in the ash site
1# 2%
() oH Crét TCr H Crét TCr
(ms/m) (mg/D (mg/D (¢D) (ms/m) (mg/1) (mg/D ¢D)

0 9.38 135 3.798 3.798 10. 68 135 3. 309 3. 366

6 11.07 148 3. 091 3. 149 11.12 150 3. 200 3.228

12 9.48 115 2.983 3.475 10. 54 125 3. 091 3. 366

18 10. 61 99 2. 385 2. 605 10. 93 120 3. 146 3. 475

24 11.02 90 1.298 1.298 4. 85 11.02 95 2.330 2. 440 3.76
30 11.42 80 1. 243 1.243 11.40 95 1.298 1.298

36 7.74 80 0. 406 0.421 10. 66 80 0. 689 0.703

42 10. 69 90 0. 309 0.432 10. 80 85 0.428 0. 486
48 9.52 82 0.134 0.139 4.97 10. 82 86 0. 365 0. 382 3. 54
54 11.34 100 0.104 0.108 11. 38 110 0.239 0.243

60 11. 38 60 0. 094 0.108 11.52 65 0.143 0.161

66 11. 46 70 0. 091 0.111 11.54 70 0.126 0.127

72 11.56 85 0. 086 0. 091 7.00 11. 60 90 0.121 0.128 5. 60
78 11.42 73 0. 095 0.113 11.52 80 0.112 0.113

84 10. 62 56 0. 095 0.104 11.01 54 0.111 0.117

90 10. 10 54 0. 095 0.104 10. 32 52 0.116 0.126

96 11.50 70 0.093 0. 100 3. 60 11.61 72 0.108 0.113 4. 00
102 11. 60 66 0. 091 0.091 11. 66 67 0. 091 0.098
108 11.40 60 0. 100 0.101 11. 34 58 0. 094 0. 100
114 11.40 59 0.095 0.104 11.52 54 0.095 0.103
120 11.56 64 0. 100 0.102 4. 05 11. 60 67 0. 104 0.106 4. 40
126 11.48 74 0. 089 0.093 11.50 74 0. 084 0. 084
132 11.46 56 0.077 0. 080 11.54 54 0. 081 0. 085
138 11.42 58 0. 086 0. 087 11.40 56 0. 081 0. 082
144 11.62 72 0. 085 0. 085 5. 60 11. 46 76 0.076 0.078 6.90
150 11.46 65 0. 082 0. 085 11.60 69 0.078 0. 080
156 11.32 53 0.076 0.078 11.50 56 0.073 0. 080
162 11. 34 63 0.074 0. 082 11.50 59 0. 064 0. 065
168 11.42 58 0.074 0.076 4. 80 11.40 56 0.062 0.062 6. 98
174 11.42 64 0. 056 0.058 11.48 65 0.061 0.063
180 11.58 62 0. 067 0. 068 11.62 54 0. 058 0. 061
186 11.50 60 0. 064 0. 064 11.56 56 0. 054 0. 056
192 11. 36 62 0. 051 0.053 6. 60 11.40 62 0.063 7.20
216 11.40 0. 058 0. 058 1. 35 11.42 55 0.061 0.063 1.74
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Fig. 2 Change scheme of Cr®" and conductivity with time in the second leaching experiment
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SECONDARY POLLUTION OF CHROMIUM
IN POWDERY COAL ASH: AN EXAMPLE OF CR°"
IN UNDERGROUND WATER AROUND AN ASH SITE
IN A POWER-STATION

QIN Jia-ming', PEI Jian-guo', GOU Hui-xia®, ZHI Yin®
(1. Institute of Karst Geology, CAGS . Karst Dynamics Laboratory, MLR, Guilin 541004, China;

2. Jiaozuo Institute of Environmental Science, Jiaozuo 454100, China)

Abstract: The content of Chromium in powdery coal ash around an ash site of a power station is lower than
the average content of that in the lithosphere,but is roughly equal to that in sedimentary rock. However,
Cr®" in underground water around the area is a pollution source, which leads to civil disputes that is hard to
be settled. The transfer process and migratory mechanism of Chromium has been clarified through a series of
soaking and leaching simulation experiments. The results indicate that, in semi-arid region where
precipitation is relatively concentrated, and under oxidizing conditions of epigenesis, due to the soaking and
leaching of atmospheric precipitation the three-valence Chromium ions in powdery coal ash are oxidized into
six-valence ions and move into groundwater, then polluting it. It is clear that the concentration of Cr®" is in

5% concentration in the

reverse proportion to the distance vertically from the ash ground by monitoring Cr
underground water around the ash site of the power station.
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