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The Dalseong acid mine drainage were studied focused on the characters of schwertmannite that controls
geochemistry of the stream. Besides chemical analysis of stream water, particle size analysis, XRD, SEM, and TEM
were performed on precipitates of streams and on wasted metalliferous ores. The AMD discharged from the aban-
doned mine reveals a decrease of pH and EC downward stream. Euhedral sulfur occurs as equigranular aggregates
on the altered pyrite while fine acicula goethite coalesces to form cross, star, or starfish-like shapes. Water chem-
istry plotted on the Eh-pH diagram shows that schwertmannite and ferrihydrite are stable phases. Reddish brown
precipitates consist of mostly schwertmannite with less goethite, whereas yellowish brown precipitates are com-
posed of geothite with less schwertmannite. The particle size of precipitates ranges d(0.1) 0.861 um~3.769 um,
d(0.5) 3.984 um~15.255 um, and d(0.9) 9.875 um~56.726 pm. Schwertmannite is characterized by equigranular
spheric form. Pincushion or spicule with 100nm width and 200~300 nm length form on schwertmannite sphere with
radial growth patterns. It is highly probable that reddish or yellowish brown precipitates formed in many AMDs
may contain schwertmannite. Because it can serve as sink for removing heavy elements by adsorption in AMD sys-
tem, there is a need to correctly identify schwertmannite in precipitates and to characterize its phase stability.
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Fig. 1. SEM photographs of ore matters undergoing chemical alteration at the abandoned dump: (a) Sulfur aggregates
neoformed on the decomposed pyrite surface, (b) Sulfur and star-like goethite formed on pyrite (sample O-1). (¢) Hematite
formed on pyrite (sample O-1), (c) Hydrous iron oxide on sulfide mineral (sample T-14), (d) Hydrous iron oxide on pyrite
(sample O-4). H: hydrous iron oxide, PY: pyrite, S: sulfur. SM: sulfide mineral.
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Fig. 2. Eh-pH diagram showing that water chemistry is
plotted on schwertmannite (Sch) and ferrihydrite (Fh)
fields. Filled circle: May, open circle: March, square:
October.
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Fig. 3. Size distribution of representative precipitates on
the stream. D2: d(0.1)2.964, d(0.5)13.754, d(0.9)56.726 ,
D3: d(0.1)2.884, d(0.5)15.255, d(0.9)40.016 pm.
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Fig. 4. X-ray powder diffraction patterns for schwert-
mannite (S) and associated goethite (G) recorded using
CoKa radiation.
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Fig. 5. SEM photographs of precipitates: (a) schwert-
mannite (S) associated with diatom (D) and gowthite (G).
Magnification is 2,500, (b) Enlarged image of (a) showing
schwertmannite aggregates. Magnification is 20,000.
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Fig. 6. SEM photograph of representative schwertmannite
with spherical hedge-hog-like crystal aggregates (sample
W6-1-1). Magnification is x10,000.

Sa———
X50K 150nm
e

Fig. 7. TEM photograph of schwertmannite consisting of
radially oriented filamentous crystals elongated along the
c-axis. Magnification is x50,000 and the scale bar is 150
nm.
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E, FAA wuky 2A2ARIE, ujAlRue]E 53
T3] 2ol FHIZERRLO)ES) o5 EA)|]
EFER EEHe BA0] Ut 53] oL A ER
ol=A, njAgA e yi7kd W AFEE VA RE By
& olElFo] e AL Akdolr). pHI2EnpolE,
A3 7o PAFE] 7, XRDEAMEE AF
& 71310t g} dE BW CuEPlE AMS3H XRDY
7S PAFEL AT A (mass absorption effect)=
3l FAHAE} HEE 7] HEel o FE
o] o] ot webd CoeblE ARE-3l= o] vf
HAGE JH3] 9 o] ItMe olg 1
a1 e Zlo] Pt}

AEEe] didgAlele B3 as
z3H oz yEsok st} o] Y3 WHosE &

—|o

m& il

ol%

A, xaajre} siekg AN, A4 SARE 5
54, BERE U AL XRDEH, AW
(EPMA, SEM, TEM)S o]8-¢ AdEs Axs 58
oz y#siof & Aot} 53] FARAXE ol&7t
ESA AN Adrhojolasige] EATe RN 1%
Arella g3 FESolR B AL FEvt
Atk FERA T HEo] WA VY AAEE tie
2 XRDY AR 22 e Ak o)E9
EAAT-E T Fart ot 53] e 2ErholE
T Cu, Ni, Zn, AsE HIZE o f3f 258 &2
317] W&ol AAAEEA ] AL, 7o) 2=
vy eHgsitt. ol E of B piole s WE
&7] w2 A9 pH ¥islE Fa3k F8S n3
oH(Swedlund and Webster, 2001; Carlson et al,
2002; Choo and Lee, 2002; Sidenko and Sherriff,
2006). 2B EZ AMDO] FE& AAHE FHa]
S A BE Fkel fpZErhiolEy &
AeARE getsjor & Bar) ot

4 &

= S e e e i B I R S i el
=22 71A pHst AANAEEECYT ZiFc) #HA
o] o] HARRA nidEe] Fat Yo ¥
AEEZ Ak EA Azt B ALE H
t}. EhpH “dtielolzdlold flZErhlo|ES) #e]
dlo|=glolEL] Qg ¥ U} Y FHEL
AN L pH|EEvRo|E, SPZAMR] ezl 3
o Jadoz A |2 Erho|ES] AAY
< 1-2 pm V919 TR A7} ot}
0131 *WJMHHMIH B3 SEEE AT, g
s 2Bl BT} TE] Qg 7TE
l H . AMD2] F2% AZUHE FHI]
A3 29-& B3l I ZErRolES] &
ZHO%%‘—:‘%— wotsjor & Fart Sick

Ab A

o] =72 2002¢% #=8eEA 2] A A(KRF-
2002-050-C00017)) &J3k =3 =j3ict. FE-SEM, ICP,
ICH¥A2 372782 4dF L KBSD U404
o] oAt
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