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ABSTRACT

Fine suspended solids and soluble heavy metals generated from mine drainage could destroy environment as the aesthetic
landscapes, and depreciate water quality. Therefore, this research is focused on process development applied the actual
field for controlling fine suspended solids and heavy metals, and so that bench-scale tests were performed for field
application based on advanced researches. The field of mine drainage in this research was in H mine located Taebaek-si,
Gangwon-do. The inclination plates were mounted 2 kinds of arrangement (octagon and radial types) in circle type settling
basin. The inclination plates could be helped to settle of suspended solids; decreased 34% of suspended solids and 50% of
turbidity in effluent. Radial type of inclination plates showed the results that is more efficient to settle of suspended solids
(average to 3.45 mg/L) compared to octagon type. In the experiments to decrease retention time of mine drainage in
settling basin from 6 hrs to 1.5 hrs, suspended solid concentration was exceeded to 30 mg/L as the standard for suspended
solid at 10 days after the operation under tha retention time of 3hrs and 1.5hrs. In the tests for filtration, granular activated
carbons were indicated the better effective to filtering and absorption of fine suspended solid and soluble heavy metals
than anthracite.

Key words : Mine drainage, Filtering, Settling, Fine suspended solid, Soluble heavy metals

2 WEE F A7EES FaTt Bk )
2 Ao Qo] HEAF- Tl ot Bt e} 57
A, A0 B4 doT)|a s Ho] AURAS

M B

FElUEells A=l 25 4,80097H9] FrulgAte] &

sl o, olE it LA|AEe] A= 2t
FolxA| A HBREo] Qlo] P HA HxFo=
FE R SRR ofye} sk, Askrl7Al T4
< ¥33H 7F e @EAS] ko] FFH e A0l
THAn et al., 2010; Jang and Kwon, 2011). T3k, 75|
Frlre A AQgoldt A3 L AHaby 5o E5o

[eX e

fEcp .

*Corresponding author : leejy@uos.ac.kr
A3 :2013.10.25 AAMD :2013.11.5 AEAY
o] 9l 2] :2014.2.28 7HA]

8] =#YTHKim et al, 2011a). ©]ol FAAY 04
EY 9 54 gigk osE =olal, LFEA Ao 3
83k 5 A AES A%t =88 L 9o,
v)ub FrkEE R 2, AHdghe] F3l 9w
TEEO AY FOo= dFHo] A7 Wt E
7397} tiFEolt}(Ji et al., 2007; Kim et al., 2011b).

bl o o

:2013.11.5

54



%

L

)
We

a8y HT FrhE Agste] WEske #elA
2P FEs s U AR WAlske 1)
ARFEAZ Q3 W5 sk Ul 571t 4y A
< EP71AL, EEA ] JIXE "ol itk 937t
HHELaL QITHO et al., 2009). ool T Rjox=
2371 EA digk 7S Ak, 1 Bt Y
o] F oHEAR EREA| ol Aslr] ZoAEE 1
ARFERS AASRE &840 WS I8k SAll
drbz o= Frhillg ol 83li=]o] SRttt f<ol
=HAE AT AEldEolA HxlEo] d2-gHo)
S (Lee et al,, 2008)2] &S ke 83l &, Uzt
< HIESH Fa59] Al tisk AE =8, A =
o] A7l NP THO et al, 2012; Lee et al,
2012). ¥ A7= AdE Al 759 REEEE scale-up
slo] Aol 4], o] Hale] mE Hd 2 A7
o] AslaEES vlul Ak, AFdA BT 5 U=
AE ZAE QA ol tigt EHS =F3h=t] 1 &

o) ol

2.1. 8N =

2.1.1. BARES o] 83F A=

oA ARSE d¥-AZTE 125Lhe] SR
AR, vAE-REA] HHage] S S8 &
AE AR 242t 2719 ¥Rz AAE (Park et
al., 20057 2718 (Lee, 2012)°] FENZ wjx)ate] A=}
HATHFig. 1). ¥ AFelMe dolshAl ZxE As
53 FUS YFHAZ ) AAEe] fe) AN bl
2o w2 HHEE Hals Yol A} .

s 8 H 3 Ul plARREE 9 Bl SE5e] A - @EES THe=E 55

2.1.2. T3 o=zpid

ZARe] AxE 2] d3RHE e 9o (weir)
& Bl fEve Az e Ul AR 5 U= v
FAEd 9 8l S5 ARk g A=
& AXEIT. AHxdle slARE 78 £, 23t
A}, 4 A e QFERIALO)E (anthracite)S 5% &}
o skExgAl o diEHoE ALSHE 94 ek
UQEZROIE T ofujufge] Frhillg HsA] A8
< Yolra wid 7t A7EE-S HlwskarA} st

2.2, AEUHH

22.1. A 5l w2 JHdas

ZARe] AX7F Fhlg W wAlRREEe] e
HX= FEFS Lolry] 93k ARe S4si8iTt. o] uj
AAE AR e IubE oz SlA Ao A
|5 = A BARI 60°2 1178315927 (Oh et al,
2012), FHxE W Frhlge] AFAES AR TY
A ST AFLe 60r17FEet WgPsilen, Y
Hgo R8EASTel B (HI-93703, Hanna, USA) &
ol tjale] AL AT HAIFH wet oAzt 1L
2 ZgsAt. 60AIto] At & Z47e] fE W) B
EZ00 t3h FAYJE=EA(LMS-30, Seishin, Japan)yS 4~
sYate] ZARte] A7} mAE-fEE] Hel ofulst
QIS WX=A] Golr izt STt s Frhlaee] =
7] E93shd] B4 9 Fa5%El tigk A48 Table
191 AAISFA.

222, 7AAREe] o] mE JHas

gD Z71ge] ZHAlste] 7zt Ax)E d3zze]
AREE vuE 93 A3S It ZHzhe] Az
o= 750 L/iday®] F3 Gz U AFAIRE 6AIRhe=

Fig. 1. Settling basins mounted (a) radial inclination, (b) octagon inclination.
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Table 1. The physico-chemical characteristics of H mine drainage
Classification Measurement Standard (Unit)
pH 822+0.29 5.80~8.60
ORP 181.61 £9.57 - (mV)
EC 906.14 £ 57.20 - (uS/em)
SS 329.71 +£38.87 30.00 (mg/L)
Turbidity 597.33 £97.96 - (NTU)
As N.D. 0.05 (mg/L)
Al 431£0.11 - (mg/L)
Cd N.D. 0.02 (mg/L)
Concentration Cu 0.483+0.03 1.00 (mg/L)
of heavy metals Pb N.D. 0.10 (mg/L)
Zn N.D. 1.00 (mg/L)
Fe 56.44 £8.12 2.00 (mg/L)
Mn 12.12 £ 1.68 2.00 (mg/L)
N.D.: Not Detected
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Fig. 2. The SS and turbidity variation according to set inclination.
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Fig. 6. Re-suspending the settled sludge in settling basins.
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Fig. 11. Surface of filtering media using scanning electron microscopy, (a) granular activated carbon (50 um), (b) granular activated
carbon (10 um), (¢) Component analysis of attached solid from granular activated carbon using energy dispersive X-ray spectroscopy.

Spectrum 39

0 1 2

ull Scale 2522 cts Cursor: 0,000

Fig. 12. Surface of filtering media using scanning electron microscopy, (a) anthracite (50 pm), (b) anthracite (10 pm), (¢) Component
analysis of attached solid from anthracite using energy dispersive X-ray spectroscopy anthracite (50 pm)
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