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ABSTRACT

This study investigates the contamination mechanism of soil by drainages including acid rains
around mining waste sites, and suggests the quantitative methods of prevention against soil
contaminations and its alternatives. For these purposes, the dissolution of arsenic in soils, which is one
of toxic heavy metals, has been examined experimentally using the artificial acidic solution. Also, in
order to prevent dissolution of arsenic by acid rain, the effects of limestone for the neutrality method
on the soil were investigated. The arsenic in soil specimen was dissolved by strong acidic solution
below pH1.0. The maximum amount of dissolved arsenic increased with decreasing pH value.
Furthermore, it was found very effective to use limestones for the neutrality method. The
neutralization of limestones in acidic solution was found to follow the equation of chemical reaction -

controlling formulation in unreacted-core models.

Key word : acid rain, heavy metal dissolution, mining waste sites, unreacted-core model, limestone
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Table 1. Distribution of metals in various particle size groups of soil sample

g;r‘tﬂ‘l‘ as | cd | cu | po | za | O o s

atio | %) | (W.%) | (WL%) | (Wr.%) | (w.%) WL%) (wt.%)
595m | 57% | 173 [0.00026} 0.050 | 030 |0.080|00011| 46
210mm- | 90% | 038 [0.00024| 0330 | 0.094 | 0.030 |0.0020| 1.0
105mm- | 220% | 0.15 |0.00028{ 0.007 | 0.047 | 0.016 [ 0.0014 | 0.1
T4m- | 11.7% | 028 [0.00028| 0.030 | 0.13 |0.041|0.0031| 061
3m-T4m| 16.6% | 033 [0.00028! 0.016 | 021 |0.045|0.0027 | 1.2
(37m | 350% | 071 [0.00030| 0017 | 072 |0.110)0.0038| 5.3
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Fig. 1. Schematic diagram of experimental device.
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Fig. 2. Variation of As dissolution rate with respect
to pH of artificial acid rain.
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- Fraction of Reaction Constants
P Maximum Dissolution n K
0.1 0.70 6.71 2.0817
0.5 0.52 6.13 1.0390
1.0 0.35 5.96 1.0249




60 92 MY 45 ANY

$EE 9ol HFY W BUL P A
o

[e)
8) L o] 2dlSo] 93 EAJ4]

gl BReAE W
SIT. wepd Srad gAY fEE 2AE)
glaled, g AT $EE FHA 77

o]

g Aol As o FEE QWS Behigel
nd BgA oz Agsd weEEAe et

2] ek + gt

dc,
dt

- =—kCp C,=KCy, (1

S~

nd

o714 C, k, K9} t&= ¥k, sR&EE4T, 2
B7] $e-EEde AIZHE 247 YERia Ql
Ztzhe] pH W3l @2 K ¢ n & ik
o2 &t Table 2 o] YERHATE o] b2
Har A" Axfe] vt Fg 26 WUy
IO BRol, e 94?‘5P ALt A
3 B et Ausdlss 0999 e
o] ZHE] B Ao s o B
As 9] $E4 5 gy oz exvh3-Y

% gleh

m‘zk&o,tni_il
.o—_Q,F;F:ﬁ‘L_E.
-u—Eﬁi

to o2 W

3.2 M3jMo] BIg BY

qgrez g 4y A4l 53
2 oolr 7] g8 Y=z MM 10g 3 FAt
go(pH 1.0, 3.0, 5.0) 11 & Egalod ks
A ARaHT Fig 3o YEhbRol 448
o pH 1.08] Z7o|A -8/+12 mesh ¥ 4%
30%-2] whEgkEA|7to] HolE whA -18/+50
meshol| A= 58, -140/+200 meshol| A= 189

e ARAE YIS =, AA7E Aol
5 QA o WA ok
27l A welz A e g A|zko] FAG W
2z}, §H48, Fig. 33} v)uldle] Fig. 434 5oil=
Firg-olol pHE WA FIEA BH3EEE =

rE
olo
In
X,

olgled* - A H* - F7)*

03 g

) - ®-—~-140/+200 mesh
o6 lT *  -100/+140 mesh
| 4 -50/+100 mesh
- v - -18/+50 mesh
* -12/+18 mesh

Concentration {1 - { C/C.}]

Ad
LR «  .8/+12 mesh
.
~‘¢
B2 k-
i
00 . . .
0 19 20 30 40 50

Time (min}

Fig. 3. Reaction of limestones in sulfuric acid(pH 1.0).
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