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Effect of S(—II) on the dissolution and phase transformation of
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Abstract: The environmental behavior of heavy metals in acidic mine drainage (AMD) was restricted by

schwertmannite. When environmental conditions change, dissolution and phase transformation of
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schwertmannite will occur, causing redistribution or even releasing of bound heavy metals. This study
investigated the dissolution and phase transformation of rapid chemical synthetic schwertmannite which was
prepared in the presence of different contents of chromium and molybdenum induced by reducibility S(—1I) of
acid mine drainage with flow column method combined with XRD, SEM and XPS characterization. The results
show that the concentrations of heavy metals and sulfur ions in the leachates decreased with the prolongation of
reaction time and the increase of Cr and Mo loading contents, also followed Sch™>0.1M00.06Cr-Sch>
0.2Mo00.09Cr-Sch. Zero-order kinetic was proved to be the best kinetic model for the release processes of Cr and
Mo. In addition, according to the XRD and XPS characterization, goethite was the main products of the pure

schwertmannite treatments, and the loading heavy metals can improve the stability of minerals to a certain

extent and retard the phase transformation of schwertmannite.

Keywords: schwertmannite; mine drainage; wastewater treatment; phase transformation; leaching
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Fig.1 Schematic diagram of flow column filling
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Table 1 Chemical composition of the synthetic minerals
Crigvmid/ Mo # i/ SRS H %
e (mmol-L. ") (mmol-L. ") Fe S Cr Mo fest
Sch 0 0 56. 1 5.8 FegOg(OH); 1,(SOY); w
0. 1Mo0. 06Cr-Sch 1.5 0.5 55.3 5.5 0.41 1.24 Fe,O4(OH): 5,(SO,), Mo, ,Cry
0. 2Mo0. 09Cr-Sch 2.25 1 53.9 5.3 0.56 2.81 FegOg(OH). 1:(SO,), 5 Moy ,Cry o6
2.2 HEBRPEFHRETK .
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P T L 8T O O 07 A A”X "
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BRRU BT VR HE PR L S . RS T Sch, BN \/\y: 1o
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Fe/S FER I (252 0. 08~0. 05) /N T 4 e 90 &5 T ]
B Fe/S BEJR 5. 52( WL 3& 1), Ui BA J i ot 7 e mwm =
it EC 0 490 T 1 AR A R . T A SR (37 197 43 it (8 Sch
FC B 4 30 J5E 0% A 3o R v B T 9 2 L T R »
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WS R TG WA 2 F S 3 R A LA 2 \“‘H 'L
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HE T OME EC B R0 45 R L ELIE EC B R A § '~-’\.T:§-\,\.. g
e i g N RN o T = A [ 1] (B < W@ AL A L] %03 '?":"\ﬁ?q. P
(E A I B 7 00 2 s T R VR 3 18 LA T \/ v b {0
BT 12 R ot | V.
2.2.2 0.2Mo0. 09Cr-Sch # & #k J& & ¥ 4 F= 48 & 0 s 0 15 w25 %
FH R ERMA KA F oW ESRMT e
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VERE A o B IR 08 R B 14 0, 8 b A% R

BT W BE AR B 22 0N, HL 4 B N ER 15 K F AR 14
R by R I N 380 48 R A vk B B CR A ) o DB
T H B Y R B M 0,069 mg/L, B A% A 0. 039

and sulfur ions in the leachate from samples with the leach-

ing days
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Fig.2 The relationship between the concentrations of iron
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FE I T R L B TR T B ORI, T DL 4R
TREMCE G . ATHET Cr, Mo (1B il B 1 5 1) F %
S8 R IA 5 {H 0. 2Mo0. 09Cr-Sch itk g 7 H 40 & T 1
JE AR TR B R, SR A Y 0. 2Mo0. 09Cr-
Sch BT 9 41 T it T 5% e 0 45 AR A <

0.08
. 0.07
5
E,DO‘OG
b
®
M- 0.05
®
0.04
0.03 .
2 4 6 8 10 12 14 16
KA
3 0.2Mo00.09Cr-Sch it & & H 4% Fn 40 B F iR FE Bl Ak %
KRBT XR

Fig. 3 The relationship between the concentrations of
chromium and molybdenum ions in the leachate from
0.2M00.09Cr-Sch with the leaching days
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Table 2 Physical quantities and units in mathematical

models
s /RS s
q THRUE TR B S R mg/kg
G S5 U B R T Y B TR mg/L
v 5% U DB B A AR L
m WPy R i 5 kg
C B 0 1 o mg/L.
G S — U DB T Y B TR mg/L
a.b.k M5 H 5
t T I ] d
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Table 3 Kinetic fitting of heavy metals chromium and

molybdenum
RZ
EHRITR B IR XU T Elovich 77
C=Cy—kt Ing=a+bln¢ g=aln t+b
Cr 0.968 98 0.921 33 0. 958 36
Mo 0.933 76 0. 755 80 0.807 83

TERUHE B 7 B A B B 25, 43 9 o 0,921 33 Al
0.755 80, Elovich Fl XU FOB A 3& & T 4 i & ¢
A B AH AP B B2 |, 2 B SR 4 )8 R ) A I B A
fiff W 5k B — AR S AT WG Y, Z B 2R R 1
Hil 29 FSE e o Ak, B RO R N AR A X 3
KR MR RO R AR NS )i
MIALE BEIRE] 0.9 DL b o 28 TR X F sk & 4
e % FVER 04 e LA™ ) ke i, R By ) 2 7 R e i
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O g =~ ! (1)
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Fig. 4 The XRD images of minerals
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Fig. 5 The SEM images of minerals
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Ji 0. 2Mo0. 09Cr-Sch [E & FE & o Fe . Cr #il Mo = Ff
JCE AT E , IF K FH XPS PEAK 41 #4847 4%

Fe(III)

M Fe 2pl/2 W45 G a4y 712.4.710.18.724.0
eV, Xt Fe(IID A Fe-O, 3% B 7E jits [ ™ 9 v 2k 32 %2
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