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Acidification characteristics and mechanism of carbonate-type tailings
of Bali tailings storage, the Dachang tin-polymetallic orefield, Guangxi
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Abstract: This paper deals with a weathering profile of carbonate-type tailings (sulfide-bearing carbonate-rich
tailings) in Bali tailings storage of the Dahang tin-polymetallic orefield in Guangxi. The storage was closed about
20 years ago. Based on studying the profile using composite geological-geochemical methods such as investigation
of fabrics and contents, XRD analysis, Sobek-ABA and NAG test, the authors have reached the following con-
clusions: (D oxidation of tailings increased from bottom to top of the profile, associated with gradually increasing
acidity of tailings, resulting in a layering (zoning) structure: C layer at the bottom was a reduction and primary
zone (incoherent tailings without alteration); B layer in middle profile was a suboxidation and base-buffer zone
(incoherent tailings with partial alteration) ; A layer at the top was a oxidization and acidification zone (coherent
hardpan, 1 ~1.5 m in thickness). An acidic-base buffer interface was located between A layer and B layer,

higher than the oxidation-reduction interface at the bottom of B layer. @ Acidic-base buffering
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occurred in B layer, and the base materials were mainly derived from calcite. @ Neutral efficiency (or real-con-

sumption rate) of carbonate (CaCOs) was about 80% . These phenomena might be attributed to the following

reasons: the armor formed by secondary minerals such as lepidocrocite and gypsum during the acidification of

tailings caused the development of the rest of carbonate particles and then blocked the neutral reaction of carbon-

ate in tailings. Therefore, it is inferred that the metal-sulfide tailings, even if containing excessive carbonate

(base materials), still possess a potential of acidifying and generating acid mine drainage.
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MA200700724E Hutchison  Ellison 1992 Miller 1997
Fe,(Os - FeO Lei  Watkins 2005 2009
CaO MgO X X Pert Pro
Paste pH pH ABA Cu Koy 40 kV 55 mA 20 5°~80°
acid-base accounting — MPA
maximum potential acidity ANC 3
acid neutralization capacity
APR acid potential ratial APR = ANC 3.1
MPA  NAPP net acid production potential 3.1.1
NAPP = MPA — ANC Sobek
? NAG net acid genenration 3 1 1
Finkelman  Giffin 1986 1 C
1
Table 1 Characteristics of vertical profile in Bali tailing pile
. wy 1077 Fe,0;
Fe,0; FeO CaO MgO FeO
G001-1 55 37.22 4.63 2.16 0.21 8.04 A
GO001-0 100 N - - - -
G001 120140 31.39 14.25 2.95 0.41 2.20
G002 - 140~160 - - - - - B
G003 160~ 180 21.62 14.81 4.71 0.45 1.46
G004 180~200 - - - - -
G005 200~220 - - - - -
G006 v 220~240 4.22 6.93 18.27 0.97 0.61 C
Gy
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Fig. 1 Profile structures tailings content and parameters variation diagram for Bali tailing pile
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Fig. 2
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Microphotos of hardpan in tailing
a— BN, BRI b B SN, Bt

a—armored texture, plain light; b—biamored texture, plain light
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Table 2 X-ray diffraction analysis
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Fig. 3 XRD patterns of oxidized hardpan (GO001-1 a and nonoxidized tailings G006 b in Bali tailings storage
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Table 3 Characteristic parameters and prediction result of acidification of Bali tailings
ANC Total-S MPA NAPP NAG
Paste pH 5 APR
kg FLSO; ¢! wy 1072 kg HSO; 17! kg HL,SO; ¢! kg H,SO; 17!
G001-1 2.88 11.8 18.0 550 538 0.02 119
G001-0 3.12 76.5 22.9 701 624 0.11 172
G001 7.51 60.3 23.0 704 644 0.09 65.5
G002 7.40 48.8 21.4 653 605 0.07 48.6
G003 7.74 70.6 18.6 569 499 0.12 36.1
G004 7.61 180 8.80 269 88.9 0.67 13.0
G005 7.81 145 15.7 481 337 0.30 43.2
G006 7.64 211 9.42 288 76.8 0.73 12.9
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