SRNOLEFUFUY A LYY
20044 9% 9~102 H = [ of m

HATATIE= X8 0r
T = = 0

- O] MEFFAr mPIECIN S=E

S, AR, SBAF, AL, WEB, oMY, WS

Zeljstin BEE, P YEZSIE 2F] BHNGE, A SAIY kT B FH
(hjkim60@cc.kangwon.ac.kr)
Abstract

Objectives of this research were to reclaim the coal mine overburdens using the lime waste cake
from. the soda ash production by stabilizing the overburden slopes, introducing neutralizing the AMD
from runoff and leachate in an attempt find the sink to dispose the lime wastes and alleviate the
environmental problems caused by the closed coal mines.

The pH changes of the runoff and leachate collected in the tanks at the end of the experimental
plots, averaged over measurements from April to August, indicated that the runoff pH of the coal
overburden was 4.3 but increased significantly to the ranges of 6.7 to 7.1 with treatments of the
calcites and lime wastes.

This might be related with the decreases in Fe concentrations in the runoff and leachate from the
coal overburdens. The Fe concentrations in the runoff seemed to increase with the amounts of
precipitation.

Results demonstrated that the amounts of lime wastes at 25% of the lime requirement were
sufficient for neutralizing the acidic coal overburden. Either layering between the coal waste and
topsoil or mixing with coal overburdens could be adopted as the lime waste treatment method. The
lime wastes from the soda ash production might have a potential to be recycled for the reclamation

of the abandoned coal mines to alleviate the environmental problems associated with coal mine waste.
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Figure 1. The buffer curve of the lime requirement for (a) dressing soil and (b) coal overburdens
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3. Field Application Experiment
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Figure 2. Layout of the experimental runoff segment plots with runoff and leachate collection reservoirs
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Figure 3. Side view of the experimental at runoff segment plots.
Table 1. Treatment plots of the field experiment.
Plot Treatments Lime Treatments
No. Methods
1 Coal Overburdens only .
2 Coal Overburdens+Lime waste(LR 100%) Layered
3 Coal Overburdens+CaCOs+Dressing Soil Layered
4 Coal Overburdens+CaCOs+Dressing Soil Mixed
5 Coal Overburdens+Lime Wastes (LR 100%)+Dressing Soil Layered
6 Coal Overburdens+Lime Wastes (LR 100%)+Dressing Soil Mixed
7 Coal Overburdens+Lime Wastes (LR 50%)+Dressing Soil Layered
8 Coal Overburdens+Lime Wastes (LR 50%)+Dressing Soil Mixed
9 Coal Overburdens+Lime Wastes (LR 25%)+Dressing Soil Layered
10 Coal Overburdens+Lime Wastes (LR 25%)+Dressing Soil Mixed

*Grasses: Orchard grass (Dactylis glomerata L), Kentucky Bluegrass (Poa pratensis L.)and Eulalia (Miscanthus
sinensisAnderss); Trees: Pine tree (pinus densiflora S. et Z.), Betula platyphylla var. japonica) and alnus firma S. et Z.)
LR: Lime requirement as CaCO;

4. Data® £4
ZF Al71E AHE A5 3WE gdexs FAAE] L2 73(Duncan's multiple range test, LSD).S
2 vlasigion, Az Azl A7)
contrasts & ©]-8-3tod AHe]FHEE v i

215 A3} Single-degree-of-freedom orthogonal
5] 7] -4 (Regression Analysis)2] heterogeneity test&
EA A 2l= SAS2] GLM(General Linear Model)
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RAA 3] pHE 11.240]%108, ECE 79.55dS/m, #7118 =2 0.83%o|9lx, 3 Awre] pHE
3.50, ECx 0.23 dS/m(1:5), §7]15 3teke 1.65%% ECS 7-% 3 Algtel v]s) ¥AA3]7} <F 340w)
& Aoz Jepten, 718 e 34 F 6 vlsle] o Arke] ¢ 2uiAE FL Zo® eyt
t}(Table 2).
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Table 2. Chemical properties of the coal overburden, Lime waste and dressing soil.

pH EC oM Avail. LR Exchangeable
(1:5) P;0s Ca Mg K Na
dS/m % mg/kg kg/lla e cmol(+)/’kg ------
lime waste 11.24 79.55 0.83 7.92 - 233.78 50.54 2.29 7792
coal overburden  3.50 0.23 1.65 9.13 1659.90 3.90 0.29 0.06 0.07
dressing soil 6.51 0.03 0.08 15.75 36.75 4.54 0.54 0.06 0.12

OM : organic matter
LR : lime requirement (as CaCOs)

A s|e] A4 FetgAe AA wAEE FAbEe]r] wiite] EoiEA So2 AEgstr] HsiAet
E7} 42274 wE $5%S vaFgo s HEALY A £ ES AT 4 glew, =3 A
2 PAn vage g FHseR HE FFEY oleAdE MAHALR wd¥ 4 gle 7] =HYI
ol 7P A Q) Gkl Hale] HrLE AAstelol & ZoR shdEd. o|d HAF5E 4t
A3le} sMEl, BEA {3l FE5S B8 A3 As, He, Cro] 9= 2F 7534 (As: 10 ngkg,
Hg: 20 pg/kg, Cr: 10 pg/kg) o132, Pbe] 74+ o MetellA 6.90 mgkgo] &= o] BF B3t
ABRAY Bkl $2i7|F olaldl FAIEE ve g 2 FAIZl HA tv ALoE vehgtiTable 3).

Table 3. Heavy metal contents in the lime waste, coal overburdens and dressing soil with the guidelines of

the Soil Environment Conservation Law.
(Unit :mg/kg)

Threshold of Danger Levels
al Agricultural Area Factory/Industrial Lime Waste Coal Overburden Dressing Soil
Area
Pb 100 400 N.D 6.90 N.D
Cu 50 200 N.D N.D N.D
As 6 20 N.D ND N.D
Hg 4 16 N.D N.D N.D
Cd 1.5 12 0.16 0.19 0.09
Cr 4 12 N.D N.D N.D

N.D : not detected

gk HArA 3]0 glR)o]] Particle Sizeo) W3l §lx 3] BEE oJofHr] 93] Malvern Mastersizer
S(Model : Mastersizer 2000) 5% HA17]2 x}g3fe] Jx EAE 3 Aiellx]= AAHOCE 2~50um
o] /S ZE A ¥} A Mg o2 Jebdti(Table 4).

Table 4. Grain size distribution of the lime wastes.

Grain size distribution (vol.%)
Clay size (<2um) Silt size (2~50zm) Sand size (50zum~ 2mm)
8.60 53.1 383

2. Field Application
FAREHE o] &ste] o Mubgat 1y #7182 whye] & 7 Ab A A 2 BN
A2 B FsAE Holelr] S8l 2BA SAR B2 ABTATR AR AR@ AFEA 107)
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Figure 5. Changes of runoff pH in the field segment plot experiment.
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Figure 6. Comparisons of the runoff pHs at each treatment.
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Figure 7. pH difference between the top soil dressing treatment and the control.
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Figure 8. Changes of Cl concentrations in the runoff in the field segment plot experiment.
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Figure 9. Comparison of ClI concentrations among the treatment combinations.
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Figure 10. Changes of SO4 concentrations in the runoff in the field segment plot experiment.
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Figure 11. Comparison of sulfate concentration at each treatment.
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Figure 12. Changes of the runoff Al and Pb concentration in the field segment plot experiment.
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Figure 13. Changes of the runoff Fe and Cu concentration in the field segment plot experiment.
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