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Geochemical study of mine drainage from avandoned Inchinokawa mine in the Saijyo City, Ehime Prefecture,

Japan
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Abstract

Mine drainage and yellowish brownish precipitation (so called
“yellow boy”) in the Ichinokawa mine, Saijyo City, Ehime
prefecture, Japan, have been geochemically investigated. The
mine drainage reaching the Ichinokawa River originates in the
Senga gallery of the Ichinokawa mine.

The Ichinokawa mine drainage is characteristically high in
arsenic and exceeds the water-quality standard on arsenic. The
yellowish brownish precipitation is characterized by high iron,
arsenic and antimony contents. It is supposed that the
Ichinokawa mine drainage has been formed by pyrite weather-
ing.

The drainage does not have a negative impact on the water
quality of the Ichinokawa River. However, the Ichinokawa rivers
may be degraded by the Ichinokawa mine drainage in future.

Key words: Saijyo City, Ichinokawa, abandoned mine, acid mine

drainage, arsenic, yellow boy

x C & I

L DHHES LIXEDFHEA B H 32848
BREANED~REERE 5 RSB, 20004
L ELRIHELNTEY, FEL TR ERMEL
BlERIL TE, SRBFLEDEERETIRE,
ETNOIIM T TR ~OBARERBIRETHD, L
HULRRE, SRR RSIZEVRANLELENTEA
THILILLST, FLEHOBLMRESN-BE,
ENHIIFBEEOHBIELRY, TORAER T DHIER
XSO THNAKDpHAETL, EBREGILEEKER2D,
LT, RIHi{bDOEHEFRESH, BiEkr
HEESBOBHLEITTHILIZL-T, SEILBEKIX
BMVEBMEKT, D OIFIVACHBSORERER
alezlicitd, ZLT, ThbMBgLsMcitHd
AL, BROMNIPREERBERTHILITRS. Z0X
HRRERMEBEAKIT, BINDOLREAETHENYTIIARL,
BETRICBWTREEINIERER “9°0” LLTR

TONDEANLORETIHERHD, T, ZOM
Bim b mz ELT3@BHELICRLT, Rk
YE IR RIILTHRAEL TS, ZOLIRGED
LIt 3 AEMEGRILBEKIE, EHEEMIZ AMD (Acid
Mine Drainage) (PRI TVWA, —F, RBAERMSHN
TS, MROBEEPTRETRIFETHERM
$EKiX ARD (Acid Rock Drainage) &FEITH TV 3,
BFE, BARICEWTIE, HRBELELILIIZHI 7000
L, TONEEER LA RBLELINDHL LR 450
bEETS (R+E, 2003),
ZFhOOEILBEARDOLEIX, KEFITT2ODN
EhhHD, —oik, EILEDOKEMEFRRAEIC
BS3&, Wbwd “kHL” 2EOFET, OS5/
Lo TH AR ESHLEMSIE, OHLENDHIHLT
TR TICRIT T2 TREE, ORAKEN
HABET O/ BEEE, O ERan
BRBHCRBELBEI B LEREERHD, bI—



RIS « HEARH - BT - TREHT - 07 2

%, BRYEREAZPFIL, EE€BRLFERICRETSH
BB X THD (AR, 2003), LasLzaen
b, LEOMBICIIERZEAPLET, HoBEK
SLELT K ARIICHET 22 S e B,

3T, #HE, FEHELIT DL ABRERL (77
AP AT 4 —Ta) | [CBL TR EA21T-C
WD, BRMESLILBEAKDZDRHREL TS, 4,
FHDIT, FRI6EICERRZ MBS EREFOH
FREOBET, #BRESTHHZ)IHKORTZ
NFEL D FRFHUE RHEDSEEILEA R KT 50%
FRU, R TIEIEHL TWAEEILIEAK B LOE
DI O HER(L FRIFFEDORERIZHOWTHRE T3,

# H O#® B

BIRREATREEHE LT, dficamRfn
RBEED, BERCIZ =B a2 R LT
VDo W TTIRIE R E R O RFERICL - THS
nTWs, FRBIHEECAEREMOWSE - BE

Fig. 1. Photographs of Senga-ko and mine drainge

in the Ichinokawa mine.
a. the entrance of Senga-ko plugged by a concrete
board, b & c. mine drainge and brown deposit.
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Table 1. Geochemical analyses of the Ichinokawa mine drainage and river water in the Ichinokawa River.

mine drainage Ichinokawa River (upper stream) || Ichinokawa River (lower stream)
pg/L 1 2 average 1 2 average 1 2 average
Li 1.38 1.57 1.48 0.129 0.117 0.123 0.239 0.193 0.216
Al 0.781 0.787 0.784 2.80 2.57 2.68 266 240 253
v 0.0196 0.0276 0.0236 0.0897 0.0816] 0.0857 0.192 0.174 0.183
Cr 0.308 0.403 0.355 0.542 0.489 0.515 1.14 0.909 1.02
Mn 0.455 0.370 0.412 0.549 0.377 0.463 0.636 0.564 0.600
Co 6.92 7.20 7.06 0.0111 0.0140 0.0126 123 1.15 1.19
Ni 11.8 12.2 12.0 0.418 0.396 0.407 1.01 0.916 0.964
Cu 0.570 0.584 0.577 0.873 0.826 0.849 0.866 0.816 0.841
Zn 3.56 3.74 3.65 2.29 2.19 2.24 6.65 6.23 6.44
Ga 0.0928 0.0859| 0.0894 0.0486 0.0460 0.0473 0.154 0.151 0.153
As 212 223 21.7 2.40 225 2.32 242 2.33 2.37
Rb 1.19 1.24 121 0.421 0.393 0.407 0.440 0.408 0.424
Sr 330 339 335 53.0 50.0 51.5 60.8 572 59.0
Cd 0.0084| 0.0058 0.0071 0.0010 0.0067 0.0039 0.0048 0.0081 0.0065
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Table 2. Concentrations of major and trace elements
in the Ichinokawa yellow boy from mine drainage.

yellow boyl|yellow boy2
(wt.%)
Si0, 53.90 33.70
TiO, 0.68 0.37
Al O, 16.10 7.00
Fe,0, 18.60 30.10
MnO 0.90 1.35
MgO 1.19 0.64
Ca0 1.33 1.80
Na,O 0.54 0.25
K,0 3.44 1.56
P,0; 0.19 0.24
Total 96.87 77.01
(mg/kg-DW)
S 1522.0 1046.7
\4 63.7 12.8
Cr 235.0 329.0
Ni 25.2 0.0
Cu 55.7 78.8
As 3525.6 7819.1
Sc 71.1 121.8
Rb 72.1 27.3
Sr 99.7 101.4
Y 41.3 52.6
Zr 107.8 66.1
Nb 8.2 5.6
Sb 12087.4 170914
Ba 589.0 458.0
Ce 165.8 0.0
Pb 14.8 7.5
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