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Fig. 1. Map showing location of samples (letters) and pH of mine drainage water and river water from the

abandoned mine to 4 km downstream.
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Table 1. List of chemical compositions of filtrate of mine drainage water and drainage water-bearing

river water passing through a 0.45 um filter and residues of the river water trapped on the filter.

Contents of solution passing Contents of vesidues trapped
Distance from river through 0.45 u m filter (12 g/1) on 0.45um (ug/l)

Sampe Naertosouced  T(C) pH Eh(mV) Al Fe Zn cl Al Fe Zn
A 3800 11 25 724 6314 6500 5500 31000 BDL 23 0.21
B 3477 1 27 771 14558 572 9700 13600 2 3 0.31
c 3395 13 29 724 5905 17500 31000 31300 BDL 363 0.30
D 2844 18 24 809 2685 1300 16000 13600 8 53 0.26
E 2843 12 58 406 715 37 900 13500 BDL 49 245
F 2500 17 67 328 678 55 BDL 13200 91 137 0.50
G 2300 19 50 504 1348 120 6050 12700 406 314 1.08
H 2250 20 6.7 331 BDL 55 BDL 12600 55 100 0.62

I 2100 20 52 476 722 81 5500 12600 463 311 1.27
J 1300 25 68 345  BDL 50 BDL 11890 47 49 1.48
K 0 25 6.7 351 260 127 150 12100 19 32 1.06

BDL : bellow detection limit
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Fig. 2. Diagram showing the relation between pH
and Eh of drainage water and river water in

the system Fe-O-H at 25°C.
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DEA R, 0.45um LR CFEET 5 Cl OF &% Table 1 1ZR L7z, 5L A L5110 C OFLILIEE
KD pHIE, EZEipH=2.5 2.9, BHIED XY 226DRHIKD pH X, pH=2.7 Th-7-. F
7=, FEIZITU pH OFEIIEEA T 52510 E @ pH 1%, pH=5.8 T&h - 7=(Fig. 1). TPk
HLFEZR DS HRAT D ERTOF)IZK (D Higl) @ pH 1% 2.4 Th o723, HPEOFLLEEK (E
) RLSIROFINAK (F HE, pH=6.7) 23 A L7200 G HSOF)IZK D pH 1% 5.0 1225k d
L. T | Mg To pH X 5.2, & HIZ T TR E Z2{NION K (pH=6.8) & &t LifiiL K >
7o KHR Tl pH=6.7 ~Z{b¥ 5. pH & {biZEcEMNORR%E Fig. 2 1R L2, TR A, Cit<
T pH MERMED A O _EFEETIE, Fe 1XEIZ 3 MDA A > OIREE TIEE L TV 5 Al REMEDN &
<, FHMIT pH BHHEIZ R 1224, Fe XKL OIRETILET 2 & Bbhb.

FLILBEK (A, C, B)DSAJINZHA L Th 6 OREEEZ 3 2 )1KD pH D224k, KD
0.45um LA L & 0.45um LU F CEET 5 Al, Fe, Zn O#gEZ L% Fig. 3 (28 L7z, 0.45um LLFC
FETH Al A&, FRICAT<ICREWVRAIIET L, K #RTiE 127ug/l Llesiz. —7,
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Fig. 3. Al, Fe and Zn contents of solution passing through a 0.45 um filter and residues trapped on

the filter.
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Fig. 4. Variations of Cl contents and Zn/Cl ratios of filtrate passing through a 0.45 um filter.

0.45um LA ECHET 5 Al A &I, A, C OHLRAHE TIXMHRAU T CTH 223, B i X
U5 DR HAK(PEH=2.7)TiL, Al=2ugll TH o7z, WK O 0.45um LI ETHEET S Al EH
B3 pH=2.4 ® D H5 Tl 8ug/l THHAS, 550m Fiiod G HI&TIE, Al=406ug/l, | Hi&T
Al=463ug/l ThHoT-. ZDOZ Lid pH BAHPEICE(LT H 2 & T Al OFEMREIMET L, 0.45um LL
LOREMEIC A BRE LI LRBZOND.

0.45um LLFH L0 0.45um LI ETHET 5 Fe A &1L, SEAIIETFRA~ED 5. L
2L, Fe OEMIEREIX, HTAUE < O EFREBO MM 7245 Tl 0.45um LA R CTHEAET 5 Fe
NEHEL, pH=5 XV FMEIZIEV pH 2 52 G LSS | #ISCTld 0.45um LU E O E Y E
THMSID S OPET 5. S DICFIROFLLFEK Z & LA 3498 & G L pH=6.7 1T
(272 % K Hif TIEFE O 0.45um LU CTEET 5 Fe 28, 0.45um UL ETHEET D Fe AR LV b
%< 7% (Fig. 3) HiO A0S | HS E TOWMKRMBREZRTZ LMD, 0.45um LLED Fe %
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BOREME X Z OXETIE L, WIKNLERY RPN TS EBZ LS.

PLILBEAKIZE £415 Zn i, 0.45um BLFCIEET 5 Zn OE A &H, 0.45um LA ETIEET 5
Zn OEFELY &L, ZniE, 0.45um LN TIEET S Zn & LT Ri~EfR ST D N
%2\ . 0.45um LU FCIEET 5 Zn AR, TIRIEEIR< 5. £z, WIZKHFO 0.45um LA
FTTHET S Zn GARIIE, TIASD 0.45um LLF TIET D Fe A EICADBND X 97
PH=2 725 5 ~D LI E 5 B2 B A BEORA TR HT, A HEA 5 D HUS (pH=2.4)12 7>
(7T 0.45um LA R THHET % Zn A ®ENETHEINT 5. —J7, 0.45um BLETEET 5 Zn & H
BIE, DA S GHAICHT THINL, Zh i T TIHEIEETH 5. FLILEEKA, C,
B) AN IEA LT D OFEBEIZ R 511K D pH & Cl &A%, 0.45um DL N CTHAET 5 Zn
& Cl OERRI(ZN/Cl L) DEA L% Fig. 4 128 Lz, Cl &4 &BiL, BIEFRKRN T 2510 A, C
A TEWNHOO, MO TIRIE —EDEERT. —J57, Zn/Cl ix D R TE< 22D,
0.45um LR CTIEET 2 Zn OFIE A DD DI THML, £O%ED L Th%. 0.45um
VU ECHET D Zn A B L Cl A REDH(ZN/Clos)lE, A(=0.1%X107), D(=0.2X107%), G(=0.9
X10)EHML, |, K T 0.9X10°=1.0X10° Dz & 5. AND GITMHTT Zn IV ETH
%3 0.45um LLF DO H D05 0.45um LLED HDO~ZEL LT 5.

UbDzZ ent, BE&R%ELZETIRBELRINL SN S LI LKA T 5 &,
TLRIT R Z DOEMIEREN 20, BT 25T R D WREMN H 5. Fe ITHBAIFRIITE
W ZAICEESN, ZnidE T E TBET SRR 5.

b FLH

B FE K % B e ARFFE R G sk DT 11k > AL VR, EIZHEILITEE2 5 0.45um LLF CETE L,
TH~ERESND EEZHLNDD, pH BSERYED S FPEIZ 72 5 885 TiX 0.45um LI ED & D734
M35, Felk, pH=4.5 X 0 F D pH OfJIZKH CTiX 0.45um LI EOBREHE & L CE L fFE
THEOCRY, IR EIZWE L, WK BED BRI TWAD. Zn 1%, 0.45um LU CTFfF
TET2HON%LL, TitEhFE CERINLS.
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Abstract

The chemical contents of filtrate of mine drainage water-bearing river water in passage through a 0.45 um filter
and residues of the river water trapped the filter ware examined by the PIXE method to estimate the change in contents
of chemical components and to know the style of transportation of the elements in drainage water from an abandoned
mine.

The pH value of the mine drainage water ranges from 2.5 to 2.9, but the pH of the mine drainage water-bearing
river water is 6.7 at the downstream part of the river. Aluminum in the river water is transported downstream as
suspended particles larger than 0.45 um in diameter. Iron changes from soluble iron and iron coexisting with
suspended particles smaller than 0.45 um to iron coexisting with suspended particles larger than 0.45 um around pH of
4.5 according to the change from acidic pH to neutral pH. Zinc is transported far away from the mine as soluble zinc
and zinc coexisting with suspended particles smaller than 0.45 pum.
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