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Ores.-in the Waste Dump of an, Iron /Mine in Anhm Prov1hce r.

DU Ze-fui' HA() Chun-bo'*, PEI 1%, );m ,;"" WE’i Peng-fei' ZHANG Y1 LU Yn- chun' fo— "
(1. School of Water Resources and Env1r0nment China” Un‘lversny of Ge0501ences lI,Beljmg 100983 China; 2. Beijifig Mum(lpal
Envirgnmental [Monitorifig Centre, Beijing 10004‘8 JChina) 4 -

Abstract: /The wastd ydump of an iron min¢ in "Adhui Provifice has/beén abandoned for several decades. Pyrlte in the exposed waste ores
is oxf:hzed by acldophlles and-large amounts of metal i igns and- H SE) are released, resulting in the formation of an acid mine drainage
(AMD), lake since 1970s. Besides the lake,"there are also=some “small-scale AMD adjacent to the newly deposited waste ore. In order
to study the acid genetation potential of the waste ore and the related microbial communities, soil samples were taken from beside the
AMD lake (1LL) and small-scale AMD (5], 5Y, 6-1, 6-2, 6-3) and the physicochemical properties and microbial community of
these samples were analyzed. The results reveal that all of samples were highly acidic and the pH of the 1LL sample was 2. 77, while
the other samples were even more acidic, at less than 2. 6. The electrical conductivity (EC) (0.32 mS-cm™") of the 1LL sample was
obviously lower than the other samples (2.25-7.08 mS+cm ™) , which indicates that the newly deposited waste ore contains higher ion
concentrations. The Fe** concentration of the 1LL sample was only 0. 80 mg-kg ™' but the other five samples were as high as 2. 91-
33.40 mg-kg™'. This suggests that most of the Fe
throughput sequencing results showed that most acidophiles in 1LL sample were Actinobacteria, Acidobacteria and Chloroflexi but the

2+

in the 1LL sample has been converted to Fe’* after long-term oxidization. High-

microbes in the remaining five samples were y-Proteobacteria, Firmicutes and Nitrospira. The iron-sulfur oxidizing bacteria, such as
Sulfobacillus , Leptospirillum , Acidithiobacillus, were scarce in the 1LL sample, while they highly abundant in the other five samples,
which proves that the acid-generation process of the newly deposited waste ore is strong. However, the reduced iron and sulfur in the
1LL sample has nearly been depleted. Statistical analysis shows that the microbial composition of the 1LL sample is significantly
different to that of the five newly deposited samples, illustrating that microbial community composition is remarkably influenced by
physicochemical conditions.

Key words :acid mine drainage; waste ore; acidophilic bacteria; acid-generating microbial communities; high-throughput sequencing
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Fr. DR TARTE b O B2 BV E M I 5T T 56 1L
1.5 WAEMARS S0
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2.1 bS8

eSS RO 1. AT LA 6 MRS,
PR PR AR FESL pH 27 3.0 U, Horbolr e ok
i Y pH HI7E 2. 60 LR, 5] F Ak 2.37. 1LL #
B AR 2.77. 5 B 6 SRS 0L SR A
2.25~7.08 mS-cm ™', 1LL FE 5 Bt S 5B A% T H:

A T AN 0.32 mSeem ™. FIHEBORE & Fe & hE
B & T LLL, B HE AR 5 Fe? ™ & 3K 2.91 ~
33.40 mg-kg™' 1LL " Fe’* & &8 1 K 0.80
'. TFe é‘%ﬂz%lﬁ]#mﬁ,%ﬂ&ﬁk#%%
1LL. 6 RS SO7 S &R m,s) M
20.16 g-kg™", H 1LL #F f fe It ik 2 1. 07
g-kg ™' FTAFEGA HLIR & 5 AR T IR E K
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x1 HERMEBULFESE

Table 1  Physicochemical parameters of the samples
Nl 1LL 5] 5Y 6-1 6-2 6-3
pH 2.77 2.37 2.6 2.47 2.46 2.55
EC/mS+cm ™! 0.32 7.08 2.25 5.14 3.1 4.48
FIRH% 14. 51 13.29 8.24 14.13 7.86 16. 45
Fe** /mg-kg ™! 0.8 33.4 3.06 4.07 5.12 2.91
TFe/g kg™ 0.85 2.36 1.38 1. 04 1.1 1. 14
AP* /g-kg ™! 0.89 1.61 0.15 0.97 0.23 0. 42~
Mn2* /mg-kg ™' 17. 89 137.16 9.86 38.01 12.55 4505 =t
Cu®*/mg-kg™! 9.26 50.25 1.88 14781 4.15 — 49 :
Na*/mg-kg ! 594.6 311. 4 368. 1 247. 8t 357.9 T498.9
Mg2* /mg-kg ! 107. 94 1714.2 147 141.99 634.2 ~J 1200. 64 A4
Ca®* /gkg ™! 0.55 6.37 4.63 /8103 2.0 W Y
F /mg kg ! 139. 91 111. 294 20. 46 /53.85 21.51 26. 17" 4
A B/ mg-kg ™! 8. 14 80. 31 9.18 /16,39 g T 3169 " 8./66n
0378 ke ™! 1.07 1 ROELS 8.94 Jid.ehy L 4R 1.3¢° §f
Hfg kg ! £ 7.5 v J“"j,i;;,,“}’u _.—{. 4.3 /8.5 Y 4 PR gy
S/g-kg ! — 3.8 = l1g, g 56 S 12 S TR 2.6 % %
TOC/g-kg’l 1 i 2.5 ‘ SB35 s 2.6 .'{6 " Lo el
.I‘ ] .‘
2 Zf 1@&3%%/@'%*)? J 4 L~ - 0.6 - 5)
2.2.1, ﬂ%@a%ﬁi/ﬁ%*éﬁﬁ 4 = A
Hi6 ARERRGE— L) 0.03 2 E’“?ﬂﬁ%ﬂs 812 ol
A~ OTU. H R 3, B3 B = 1 50 4> OTU LA
Bray-Curtis B BS WOMCE REE 00T, 1w |
PCoA S}H7 EALBRAMHTEER, ILL 55 5 | 6 5 Arkf i E ol .
S UEB LU E WA B FER, 5 5. 6 5
SRS e 0
BLRE R AFAERR 22 5. 63 m
2.2.2  VERRGERER A ST sy
02 L
FH Mothur #F4% 6 NFESLT S Silva $08 2 ‘6-2 ILL @
HOARIERT 51 L X, 15 21 % 2 R BTy 23 KB R B . . . . .
N NN N -0.2 0 0.2 0.4 0.6
S TE 6 AMBE T I 7 2 FIE T 49% 191126 55— oy
AR Fo AT, 45 BT DK A 3 A= B 2 1 Lo 41 ] 2 B BEWARELIRH
PR Y frﬂ:/ il ] ( y- Proteobacterla) ?’— 6 /\ﬁé L I:Pig Fig. 1 Principal co-ordinate analysis of the

HoAn , Hp7E S | 6 SRS Y 10% DL TE
6-2 MR 3k 41.48% . 1E 1LL 434 e R
5% . ] ( Actinobacteria) 7E 6 MFE M A
O3A, L ISHEAE 6-3 OB — KA B R F
21.90% ,7E5Y 5 16.78% . 6-2 H 53 25. 11% , &

samples based on the OTU abundance

XA RE S PSS K R BE, B E ILL Y
19. 10% JEZFE S P AR HEHE. 5Y, 6-1 Fi16-3
o =LA JE S W] ( Euryarchaeota) 4
S 32,51 % | 45.65% F128. 78% , [R] i B &
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TLL FEA 28 ORI, (A T R 0 2 TR A 1R 1]
(Acidobacteria) ,IZKEHETE S, 6 SAAES 5]
i 2, ALK 2.1% , 8RB AE 1LL b
11.73% Je % FE b 28 = KA 6. & i)
( Thaumarchaeota) 7E 5. 6 5\ FE iy H o A i 2 | 78
6-3 115 0.1% ,5Y 4L 0.03% , HAx 5. 6 S1fi
FEA TR A A (HAE 1LL A R £ 01, ik 5]
11.12%. WLUEI S, 6 SAHET affEimS 1%
PiRREE |LL BV ARAF R 22 5. TLL R i
AU 5 UL 7 1 2, B W R AR
Sk, A LB .

VLIS A R 73 2 BT 25 S W e v O 2H L, T
LIS 3 Fros i) K 6 MR F S
Silva. nr_v119. align 38 P rHARUEF 51 LEXT, BEECE
JE S T 22 A8 R WS A W SR o A A2
RS TR B K890 45 , 8 Bray-Curtis B 25,
5.6 SHEM EBRALEE Thermoplasma . 44 v 2 1 )&
( Leptospirillum ) . Acidiferrobacter . i 1t ﬂa"_lilh &
( Sulfobacillus ) . 2k &% W J& ( Ferrzmwrobf;fm ).
Ferrithrix | Aciditerrimonas . Aadlmm‘:robmm
Acidiphilium. 1LE ;E TR 7%‘ Telmqto?ﬁaqter
Actdp?)?zqterlum Granhhcella P Actdotﬂermw's o,
Eiﬁiuwu%%ﬁ}éﬁﬁ& 5.6 ﬁhﬁfnmﬁ"d{ é&@
SRFEEM B, 45, 6 B AnE R/
A D }@r 1L B ), s B
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B 38 %
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e
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Fig. 3 Relative abundance of bacteria and archaea genus in the samples
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