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Release law of As, Zn and Pb in tin tailings under
simulated acid rain
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Abstract: Leaching experiments of a Guangxi typical tin tailings under simulated acid rain (pH=3, 4.5, 6.0) were carried
out to investigate the release law of As, Zn and Pb. The results indicate that the pH of leaching liquid is positively
correlated to the pH of simulated acid rain, while the conductivities, the accumulated leaching liquid concentrations of As,
Zn and Pb and leaching intensity are negative correlated. The pH of leaching liquid increases at first, and then decreases
frequently, and last it keeps increasing gradually. The conductivities keep steady growth and the releasing characteristic
of As, Zn and Pb is similar in the leaching process. It can be divided into three stages. The leaching intensity from big to
small is Pb, Zn and As. The main difference with the XRD pattern of tailings decreases obviously in the relative height of
peak of main mineral, such as quartz, calcite and paravauxite. The pH of the acid rain is lower, the decrease of the height
is more significant. The results of SEM analysis show that the surface of leaching residue becomes rough which appears
lots of holes and precipitation. The EDS analysis indicates that the precipitation adhered to the leaching residue surface is
CaSiO;, and with time prolonging, the contents of Fe, S, As, Zn, Pb reduce significantly.

Key words: tin tailing; simulated acid rain; heavy metal; leaching characteristic

EEWE: EZKAKyS Yy bl s ia #A AL 5(20152X07205003);  H e i S AR Y 45 21 & 15 % 4 %5 B 3% (FRF-TP-14-035A1)
ks BHEA: 2015-01-21; 1&iTHHEE: 2015-06-09
WIEEE: W, #%, W Wi%: 010-62332526; E-mail: linhai@ces.ustb.edu.cn



2922 R 4 A AR 2015410 A
P R UK AN AR 2O, o A S 3K PR SFHEREA(ICP-OES)ll 52 B 4 Jd & (W&

Pl B KB e i P b, ORAT i B ik 143.04 7 t, oy
SRR 33.1%, 35 4 10 L I R
ZEEMAT T IX . HTFRKBILCREE L 44, K
BARNGE, BV ARG EA N 2. i
FUEGKRRZAE, FEEEF R, 74T eky
DRl s T A R, A R K A 3 T
SEMGE TR, RV HEBUR B R R, MR
Y AR BE R 2500 J3 t L E. HET, JREEEN
BN A — B RIS, 78 P /KK IR RS2 0 R A 4
AAFIRRCEDERTT, R ha A A s 5
P, B R E SR R A AL, e
TACH AR DIUTR SR, KEE, o
=78 N

FURT, [ A ZMESCHIF T 32 B tP e AN R 5 e P 25
X RIS T, K2 i BRI IR
BLE . WA pH (H W RIS T D 3 R
B S RV RS IR, BT AT 2 AR A
B W RN SE sy By, SR, Bz
KACEIRYZ S EmAT B4 8 & 1R
HE L AUBI A ST P, A SCHES LA P R4
Za BT B AT TN S, BRI AT A
FARES, X R RHIE 4SS 2 T (Asy Zn. Pb)H
BEBCRRAE S AU T IR, BB 1R
(HE . MEAE R 2 () 5 4 i v e s ) B PR BT W
PR AR o

1 525§

1.1 RS

IR A VA 2 By B,
R R TR TR, K 2.8 km, (AR
219100 Ji m*, HurHEAF R ) 1800 J1 m’. ¥'E
KFERZ 304, BEAMFEAIIRE 10 mX 10 m IEJ5 B
4 AT AL R, BIERE(0~20 cm) B FE 4y
1 kg, WA RA TG DY o0k AHIEI 1 kg HREAE
NARFZ AR GRS o KR AR AL SR A
A WS 455y, BHEER KRN T 74 pm AEAE A
28 8] R B W) — 5 MR T VR R R A R A (HU/T
299-2007)ill 2 HR th A E(ILER 1), 2Bl Az s
AN @ TAa R EAR 574, e T (R E AR
W AF . B TG R dIbsHE) (GB-18599-2001) 1 #)
E RS T 2R — M T AR Y, AFAEV AR I 4 8 BR
Bifed, [, SRH KGN, HREmsss 1

2), &M, BT PR T YA R Bk
NEER . INEED . MERRBRETD 45, I, B I As.
Zn. Pb & LW, 43 Alik E] 9990, 2840, 425 mg/kg,
FET P ey 5ol HARRE I 892, 38,
16. WFES 4 8 B RA, SR W FEIRR,
B4, iR ] BCR SESLHR IR B it v 4
As. Zn. Pb HEATRHULE 3),

1.2 WREAHZE

2 HE A WS I ECE S R W 2 B 22 AL SO,
MINO; -, #™ DX [F pH “F-¥IME N 4~5, fFe/MEN 3.01.
PRI, FHIRBR IR 5 IR i LE ol 2:1 (RS R
e sl A pH b 3.0+ 4.5 F1 6.0 (AR W KR

R RN AR T

Table 1 Leaching toxicity analysis of heavy metals in tin

tailings
Element Concentr'il}ion/ Haz.arg?us waite
(mg:L ) limits™®(mg-L ™)
Pb 1.852 5
Hg 0.008 01
Cd 0.017 1
Cr 0.256 15
As 2413 5
Cu 3.624 100
Zn 0.836 100
Be 0.017 0.02
Ba 0.362 100
Ni 0.196 5
Ag ND 5
Se ND 1
Cr” 0.024 5

ND presents beyond detection time.

x2 RV ESESEN

Table 2 Heavy metals contents in tin tailings

Element Content/(mg-kg )
Pb 425
Cd 23.4
Zn 2840
Sn 63.5
As 9990
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Table 3 Speciation analysis of heavy metals in tin tailings
Exchangeable state Reduction state Oxidation state residue state
Element  content/  Proportion/ Content/  Proportion/ Content/ Proportion/ Content/  Proportion/
(mgkg ) % (mg-kg ) % (mgkg ) % (mg-kg ) %

As 17.046 0.17 17.214 0.17 70.835 0.71 9884.910 98.95

Zn 61.693 2.17 100.062 3.52 99.861 3.52 2578.393 90.79

Pb 10.649 2.51 38.270 9.00 42.490 10.00 333.586 78.49
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Fig. 1 Variation of pH values of leaching liquid with leaching

time under different simulated acid rains
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Fig. 2 XRD patterns of tin tailings and different leaching
residues at different pH: (a) Tailing; (b) T3.0; (c) T4.5; (d) T6.0
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Fig. 3 Variation of conductivities of leaching liquid with

leaching time under different simulated acid rains
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Fig. 4 Variation of As(a), Zn(b) and Pb(c) concentration in
leaching liquid with leaching time under different simulated

acid rains

S E R . RIS HIART B BT
pH —8UETt, Uk, B pH K JRRH RS 548 B
AR . BEE RS INEE . 7SS
WAL, NP Hs N, ek T EE )R
MIRETI, WA R I T AE K, B pH X E 4 R
H S MR I X

AR TN pH X 42 )8 As. Zn. Pb iR #1148
e 5 s, HIE S vTUUEH, As. Zn. Pb B
SRIE 7L F] 0.016~0.05. 4.17~7.61. 17.29~18.12.
ANV B 4 J (bR s B KB NHER S Py Zny Ase
SRTIRBh : — i TR S JE e R T EA
F TN S A R S ARG R WEVE AR
K. B3R 3 FEMTP EEJE ML AL, Asy Zn.
Pb #EE LIS IE A, 20 2] 98.95%.
90.79%- 78.49%, LANAZHSAFAEIE A, A3
0.171%- 2.172%- 2.506%. 1 0] AT 325 R0 3% 1 45 e »
R SANERIE R, FRE SR E Rt e, W
U6, As. Zn. Pb ¥ HI BRI 1Ak, B EiAE
TN, R TATA—ME S R, W R K E N )
I T3.04 T4.5 A1 T6.0, T UL, WKV pH i
N S S PN

18 F
i | [ZZ2pH=3.0
121 ::‘ XXX pH=4.5
oge% pH=6.0
% 9 K55
7] 0‘0‘
= 6 K
2 (RX
éﬂ K X > XX
g= 55
Q 0’0’0‘
] odede!
2 0.047 XS
(X
5
RN
0.02} R
KK
SRS
oS
0 et

Element
5 ANIR)EE 4w o

Fig. 5 Leaching intensity of different heavy metals elements
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Fig. 6 SEM images of tin tailings before and after leaching:
(a) Before leaching; (b) After 25 d leaching; (c) After 50 d

leaching
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Fig. 7 EDS spectra of tin tailings before and after leaching:
(a) Before leaching; (b) After 25 d leaching; (c) After 50 d

leaching
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Fig. 8 EDS pattern of precipitation adhered to tin tailings
after 25 d leaching
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