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Formation and Environmental Implications of Iron-enriched Precipitates Derived

from Natural Neutralization of Acid Mine Drainage
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Nanjing 210095 China)

Abstract: Acid mine drainage (AMD) and its natural neutralizing products in Wangjiatan iron mine were collected and analyzed by
using spectroscopic and electron microanalytic methods. The results show that after natural neutralization of AMD by surface water of
the stream acidity and electric conductivity of AMD are both decreased. While for dissolved elements no other element is obviously
decreased except for Fe’* SO}~ and Ca’". For precipitates formed by natural neutralization Fe is enriched and ferrihydrite is the
main iron mineral with little amount of goethite and fibroferrite contained in downstream precipitates. To ferrihydrite 2-ine and 6-ine
ferrihydrite are the main mineral type in upstream and downstream precipitates respectively. Furthermore for all precipitates two
layers are observed. In outer layer 2-ine ferrihydrite is the main mineral while in inner layer 6dine ferrihydrite and goethite are the
main minerals. Ferrihydrite dominated precipitates are favorable in immobilizing toxic and hazardous elements. Furthermore it is
demonstrated that pH and the concentration of SO}~ are decisive factors for ferrihydrite formation. The ferrihydrite translocation and its
attenuation for toxic elements are to a great extent affected by hydrodynamics in neutralization zone.
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Fig. 1 Sampling location and the appearance of precipitates
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1.0 Cd2.0 Pb2.0 As0.6 Se0.01 La5 V2 2 3
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Table I Main physical and chemical data of water samples
Fe Si Al Na K Mg Ca Zn Mn
witl 49.1 89. 43 3.54 45.17 30. 66 9.53 73.78 9.1 3.54
wjt2 14.8 88. 86 5.85 32.98 23.15 61.80 25.94 9.2 6.33
wit3 14.7 89. 70 5.95 31. 48 19.78 60. 67 25.84 8.2 6.19
witd 14.8 90. 36 6.05 25.97 14.87 60. 62 21.12 10.0 6.30
Cu cd Hg Pb As s0%- TOC pH EC
witl 20.3 2998. 3374 260. 9 286. 3 863. 4 0.70 3.1 1470
wit2 19.6 2996 3338 230.2 198. 8 88.4 4.87 6.7 259
wjt3 19.6 3009 3364 241.6 244. 1 140.7 5.04 6.8 356
witd 19.6 3031 3388 236. 1 252.8 112. 1 6.78 7.0 347
1) Cd.Hg.As.Pb pg e L' TOC mg+L™" EC pS e em™!
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Table 2 Chemical composition of solid samples
Fe, 0, Si0, Al 0, K,0 Ca0 TiO, S P Ni Mn Cu
WJT2 55.12 15.85 8. 86 0. 64 4.99 0.12 1737.8 2079 80.3 8095 446.9
WIT3 54.55 12.79 8.68 0.36 3.04 0.08 1612.5 2466 601.7 39566 529.5
WIT4 55.75 10. 00 8.62 0.53 0. 44 0.17 7909. 3 1055 14.9 5866 799.9
Zn Cd Pb As La A4 Mo Sr Sn Zr Se
WIT2 135.7 6.4 37.2 30. 8 168.2 1980. 0 2.56 20. 8 28.03 51.8 —
WJT3 179.9 6.6 39.6 28.2 175.2 2188.6 3.31 23.6 26.23 48.0 0.25
WJT4 184.5 — 104. 8 257.4 81.0 129.4 5.00 16.9 4.91 53.9 —
D mg+ kgl 7
2.3
3 Q= 2Fh: Ak SF
6Fh: NRKEH
WIT2 A Ff Gt: §Hk5™
. . - WIT3 . Qz Fie
Bt B f}E
N ;s WIT4 N m: BFA
Kin: S&H
. WJT2 Ch: A 5445
Ff: £HKHL
WIT3 ( Q WIT4
6FhBt_6Fh 6Fh
Fe Fe 50%) WJNM‘ B L thJ QZ
26 36° 62°
9-12 ChIlleh
Bt Bt
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Qz
hIll
) " ot Bt 2
6 112 :sz 2Fh Qz
2.4 : ' -
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3 29/( )
2 2 XRD
( 3) WJIT2 WJT4 WJT2 Fig.2 XRD diagram of precipitates

(a) WIT2

(b) WIT4

Fig.3 Back scatter electron (BSE) images of precipitates
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Table 3 Microscale composition of precipitates /%
FeO 8i0,  ALO,  K,0 Ca0 MnO Cu0 S0, P,0;  As,0;
- 73.47  5.38 1.46 0.21 0.92 0.07 0.33 0.98 0.45 0.01 83.28
68.62  3.29 0.71 0.10  0.91 0.26 0.24 100 0.62  0.03 75.78
Wi 7143 5.20 1.74 0.09 0.93 0.08 0.40 0.63 0.61 0.02 81. 14
63.92  4.89 1.55 0.18 0.84 0.06 0.30 0.74 0.33 0.03 67. 81
wiTs 74.94  4.87 1.51 0.24  0.75 0.10 0.42 0.57 0.61 0.01 84.01
53.21 6. 14 2.43 0.18 0.80 0.06 0.18 0.30 054 0 63. 85
2.5 AMD
3
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AMD AMD
3 N AMD
XRD pH
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