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Preliminary Study on the Phase Transition of White Precipitates Found
in the Acid Mine Drainage
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Qot: Al w0l A 4] LRVE AHEE pH7l AUH R B s Tl Y o T2
WA o] AHES FANE BB AYRMNG N S35 52 FF FAs] oF FFEY
ABE A5 F8T 4VL B oldT VA YAES TASIL Ut FREL FF PasE
A 283 A ol TR &3 AFH Sol dod + Utk £ AFE olgF AN FAE
o gxo] Aol et 1 EH HRE A7) g3kl FYHU. B ATANE EAFYL FAY

sholl A AHS AN AHES HFSE AE O-E pHet 259 2104 ATte] Adel me} Yol
Ue =Y WEE AWET A AWM= FE basaluminite?t BIAE AOH); B P
Aljs-tridecamer?] TZEZ TA =M, basaluminite®] FZ3}-8317} WA doju} vIAH A Al(OH) 9 &
o] S713k o] % pseudoboehmited] ATEZ GAE A A pseudoboehmite’} HF HH= = 3
o] A& AXT} 80 °Ce EoA = olHd dH9 Aol & YehgAIRE Hlw A W 2Eof A
+ basaluminite®} H1HE AlIOH),7} F&E3He 27] AAE AH=Z dolddth. 181 =& pHE
basaluminite®] SO/ 712 €28 §53t¢] pseudoboechmite AT EZA 22 AHolE ZX&T) Azt
o] Aol whet FE2] &3l E Aol st &9 pHE WolAlE A BHAon, HF4AE
pseudoboehmite”} FAEHAE oFzte] 4Ae =7 F7hNE AFAHI AAF AA A FH= KHolA
i

201 : Basaluminite, pseudoboehmite, % °], pH, 2%

ABSTRACT : The white aluminum phases in acid mine drainage usually precipitates when mixed with
stream waters with relatively high pH. The minerals in white precipitates play important roles in
controlling the behavior of heavy metals by adsorbing and coprecipitation. By the phase transition of
these minerals in white precipitates, dissolution and readsorption of heavy metals may occur. This
study was conducted to obtain preliminary information on the phase transition of the mineral phases in
white precipitates. In this study, the mineral phase changes in the white precipitates collected from the
stream around Dogye Mining Site over time were investigated with different pH values and temperatures.
White precipitates consist mainly of basaluminite, amorphous Al(OH); and a small amount of
Aljs-tridecamer. During aging, the incongruent dissolution of the basaluminite occurs first, increasing
the content of the amorphous Al(OH);. After that, pseudoboehmite is finally precipitated following the
precursor phase of pseudoboehmite. At 80 °C, this series of processes was clearly observed, but at
relatively low temperatures, no noticeable changes were observed from the initial condition with
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coexisting basaluminite and amorphous Al(OH);. At high pH, the desorption of SO4* group in basalu-
minite was initiated to promote phase transition to the pseudoboehmite precursor. Over time, the
solution pH decreases due to the dissolution and phase transition of the minerals, and even after the
precipitation of pseudoboehmite, only the particle size slightly increased but no clear cystal form was

observed.
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3+Hil<(acid mine drainage, AMD) 3730l A vt
W AESE F2 pH 2-4 1W9le] B0,
o] ol IET Yolle B S55E0] &35
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al. (2018)2] ATolAE ¥ basaluminites 5
3lo] #HzZ  pseudoboehmite(nanoboehmite) Z 2
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Fig. 1. X-ray diffraction patterns of precipitates at indicated times (a) at 40 °C and 60 °C, (b) at 80 °C.
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Fig. 2. X-ray diffraction patterns of precipitates at indicated times at 60 °C (a) in deionized water (pH 5.6),

(b) pH-controlled water by NaOH (pH 10.2).
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Table 1. Changes in pH values of solutions at initial and after indicated times

Day Initial 7 days 14 days 21 days 183 days
40 °C 5.64 4.55 4.51 442 -

60 °C 5.64 4.08 3.82 3.64 3.58
80 °C 5.64 3.71 3.60 3.57 -

60 °C 10.24 437 3.98 3.79 3.58

(pH controlled)

AR 9= Al oA pseudoboehmite”} &3 =
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Fig. 3. SEM images of (a) White precipitates sample,
(b) P seudoboehmite (80 °C 21 days).
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