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27 passive systems in 21 mines constructed by The Coal Industry Promotion
Board since 1996 were investigated to evaluate the treatment efficiency of systems and find .
problems in each system, which will eventually lead to the improvement or suggesting the
alternative method of the passive treatment system. Problems in operation include overflow,
leakage, inefficiency and unusablness. The efficiency of systems which has been evaluated by
metal(Fe) removal rate and/or by acidity removal rate do not reflect the poor removal rate of
S04 . Especially high concentration of SO and high COD in the beginning of the operation
would decrease the bacteria activity due to the lack of the nutrition. To solve the problem of
overflow the upflow-type SAPS is being considered.
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Table 1. v A3 AHHAd 7HedH

2] A H Al g AqejAld
Qa 7hE 19 hal(o] 27Y), gl (m] 285078), (1 E75078), AHSHBT57Y), 44, 9, 8%,
°° AF2H920/97078), TA-e1E(E7), FL-sF107078), B-2%, 4F-44

i

overflow A48 3 F5, AX-1A, AN-FH, gy

T 24 6 S, ENCEAY), FMET), FAFAA), FHAPY), 485-4%
HAlE F83| 3 SHal(Rpn)8), Avk-elA, 2939 2A)

Vs B 3 TY-34, 4E5-H%

22 AY8RE

APANHe AT LE HAriste dols F2 F&£Fe) AALES A48 Qo 75
Az 27hA F& AALEL 51~100%9) HYdA HT 8% &&L Bolxm Yt ayU
e g gl U A7E Fedl TEwoz: 2T A5H S Hrislr] offt 29AEE
HFdoln 2FHoz NAT F & WAz AN Ax"2 HEd B¢ AT AAL
Fe 9 Py Hd AEr Rgd FAL A FF AT AALL 8%E molx Utk
AR AALE AYELS BT A TEEE/) AU AE2HA e ASdE APrgs
2§ AdE FEES dou, Fr¥ez 4AE At 1 et g FhE e
FZ3lth Table 29014 BzE uigl o] SOL AAL YolNe HAgagel BIsAY 2
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Table 2. FW AFZFXYAIE AHga & vl

A A4 A=A A $ _Fe | Add | sof
pH Fe | Acid. | S0 | pH Fe | Acid. | so2 |A=&08| A=808| Ae18(%

SE-H¢ - - - - 212 | 1580 | 4719 | 3941 - - -

45 287 | 2160 | 1182 | 3510 ~ - - - - - -

Are}-ef A 221 | 1342 | 10%6 | 2,746 - - - - - - -
FA(HEA) 635 | 736 | 1430 | 2008 | 723 00 671 | 1406 | 100 %3 300
9 667 | 108 | 262 | 7966 | 69 00 83 | 7626 | 100 683 43
i 638 [ 189 | 417 | 84 | 666 | 191 71 | 7238 | 899 | &97 | 132
E8(778) 58 [ 1270 | 2410 | 1413 ] 298 | 201 | 1255 | 7637 | &2 | 4793 | 460
A9 709 | nd | 071 | 5743 | 754 | nd | 028 | 5373 ~ 606 64
3 660 | 133 | 259 | 2477 ] 83 | 0032 | 064 | 2187 | 998 975 117

Sl (o] 5 7) 6.93 nd. 459 [ 521 7.04 114 | 7566 | 524 ~ ~ ~
Sl A7) 6.62 5055 1084 | 813 692 65 2236 | 1376 8.3 794 ~
gkl (z}e) 7)) 6.63 185 | 381 | 1703 - - - - - - -
=4-44877) | 649 | 558 | 11.85 | 689 741 | 0037 | 043 64.3 99.3 96.4 6.7
ZA-AFH007078) | 642 | 448 | 1093 | 1382 | 735 | 0042 | 068 | 1274 986 93.8 78
A-HZ(E) 626 | 882 184 | 922 6.3 348 8.7 93.1 60.5 52.72 ~
EU-e13(107078) | 611 [ 016 0.6 2.47 659 0.16 0.5 245 ~ 16.67 ~
39 (m) £:85078) 6.32 1.16 46 69.4 6.19 057 2.3 69.1 509 50.0 04
3 (w) §75078) 667 | 3.7 162 | 823 701 nd. 103 81.4 100 36.6 11

s4-33 - - - - 235 914 | 5127 | 8208 - - -
FE-o% 7.5 nd. | 1049 | 1,144 | 708 nd. 057 | 9756 - 94.6 147
Ay-A% 211 [ 0275 | 7882 | 2280 | 343 nd. 4233 | 2,07 100 463 9.2
TA-#A 477 | nd 243 | 1,213 70 nd. 029 | 1,189 - 83.1 2.0
53 (M) 273 | 262 | 3052 | 1,009 | 777 0.08 140 | 221.8 9.7 95.32 78.0
BR-FE 631 | 037 0.7 71.3 6.67 0.0 0.01 68.2 100 986 43
TH42EH) 554 | 327 | 734 | 5413 | 665 0.0 131 | 792.2 100 74.0 ~
Zougy” 6.71 04 26 | 1695 | 714 0.02 0.3 272 95 835 ~
AF-A4 629 | 677 | 138 | 83 723 0.0 0.6 872 100 95.65 1.2

23. AAA3 AgAAde EAF 2 ﬁl@‘%’"}

AAARstH Aol 259 AAS pHE FE Ade A= Ax 433 AHE B
% fdEe Fsg HEE FEFY SO4' TEZ ZA JYEdAY 238 FrkHe
Z71F A do] 92 w HgEEol oA {FFolY F&34 L B WA
oj&o] AMEE F 7tEAHS AT E3 AHAL 7 27 F ALD GF9 {180
f&5o] *of oA =ed, 23 SAPSAg 9% A3 7] ¢ 20¢97X COD 200~
500mg/1& Holth7t 309 ol F 30mg/l AEZ AAHUAT. Aol AHEE £ Fiui<9 COD
7} 20~30 mg/l °]NY Ao Hol #EHE CODE 7|AEHo] o} YE Aoz B £ g
. 7bE 2716 g4 £ 5 e FEC] gRE L8E WHd szt g 3t
o} 7} 01%%‘ Hol7} BE3A & 4 A3, 2 AAZE A APo] dF:AY ostg 4
Atk FA4 ‘:(2000)" AF B4 XA PNA oF 205 AZANH F21E 222 AF A
Jag #a 18 TAS BT AT® B AL S 2706 2AHE AP fUES F
MEFE AAdel & e #3eddo2 R4sA e Aotk A ¥& S0 A&
I1%¥E COD €%9 EFAZ #1237 &)l HRT(hydraulic retention time) WH3te} g A
A 52F W3 5 %ff} FZol @7 F Utk
FeAvte ol 30~55ToA &g 4FAe v VS E Add X7 4
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5ol Pilot SystemolAE AL AL@ANAN ngE2FFo] Astd AN nExe FE
Aol o M &L A3IE vl= ColoradoF Burleigh TunneldldE Z4¢ pHe 50~60
mg/19¢] Zn TE& 249 Fiigr B3 58 Fo] 329 pH 4.1, Zn 109 mg/12 Ho] §714
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F8 BRI, FFFA SAPSE #718% RN Fawisrt M8 g4y HEdme
AegH 29 % ¥ HEY F+ U AeE gE

D HAdol g @FxA A 157 AYAHAA overflow 24, FH2al Al
A w48 1S5RS 5 IS4 EAE e Aoz YEnt

2) F& AALH AR AALAME APagol BA Jedoy SOF AAL 3o
e e ago]l BZaA ekt

3) AYAANA LAY + JdE BAZ % SOLAAE, 7] I¥FE COD 4%, A
=3 gadd et &4 Ast 283 F4E Faw AT overflow LA Fo] Qi

4) AT £ FFFA SAPSE H7183 ApolA Fawsst A48 F5e Hy
D2 BE5gEAS ALE 2xd 9% 9% 59 agdez sgen

4. FnEHA

(1) MaAAddsArd e, 2003, Meelepr] - @3EdR, Aagidd@gisiargdad Euo)R
(http://www.cipb.or.kr/story/story_8.html)

(2) v, 1996, e satdde] BT L AN AQEF, A dBH XA g3 F
Aty - Aetddde L83 297 FHEF, pp2-15

(3) A% 9, 2001, HE&EYN FHoEHN 2 AU AF, FFAAALATY KR- 01
(12})-07, pp.198

(4) 3tx%, 1998, =AGEF T 3o @A A S43% A g dF, A&
etw F3tukaleb 9=, pp.103

(5) In Seop Chang, Pyong Kyun Shin and Byung Hong Kim, 2000, Biological Treatment of
Acid Mine Drainage under Sulphate-Reducing Conditions with Solid Waste Material as
Substrate, Wat. Res. Vol.34, No.4, pp. 1269-1277

(6) Gusek, 2001, Why Do Some Passive Treatment Systems Fail?, http//www.dartmouth. edu/~

cehs/CAGsite/cleanup/treatment.html

5. AbA}

o] d7€ 2147 ZEHAATHEAAL FALe N&H Fry|EMNLALG] AF
H] A A (F A H 5:3-5-1)ell o] 3] =3 =] ]t

~ 3565 —



