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Study of Tailings Acidification and Its Influence on
Shear Strength of Tailings

XIONG Dong-xia, CHEN Wen-zhao * , CUI Wen-ping,ZHU Si-hai, MA Yu-qi
(School of Civil Engineering, University of South China,Hengyang, Hunan 421001, China)

Abstract;In order to reveal the effect of tailing acidification and its effect on the shear
strength of tailings,the soaking test was carried out.The tailings sand samples were taken
from a lead-zinc mine in Hunan Province,and the addition of hydrogen peroxide was used
to promote the oxidation of sulfide ( mainly pyrite) in tailings and produce acid.On the ba-
sis of the soaking test,a series of experiments on MLA ( mineral liberation analyser ) mineral
composition analysis, particle analysis and shear strength were carried out.The results show
that the content of pyrite decreased with the increase of the oxidation degree of pyrite,the
content of alkaline substance ( calcite and muscovite ) decreased, the content of sand

(coarse grain) decreased ,the content of fine particle increased , the cohesion increased ,the
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friction angle decreased,and the shear strength of tailing sand decreased.

key words ; pyrite oxidation ;acidification ;shear strength ; dynamic immersion ; stability

0 W 7

AT b LRI i T CHEA B AT
g RIEAF R vhil i S A R i LLE g £
AL ), X L m AL W TE H AR 45T (H,0 il
0,) AN & A A AR R RR !, M Bk
WP RIS RERE T 1 A B IR AR Sy (— M
AT B ) A 5 A S A S A ) I
K pH EFHC, BT R4 By
R Ak A BRI AN A LU R I ) AR AR IR B
TR T G N BRYE R K AR R BOR
FRA A AL ZE AT, ™ S S e AR AR ) Y 7 B
I EX R AR R LA R 0
FH DN 38 B SIUAZE R FA R 5 B AR, B 2R it 3015
W R AR A R LR AL, R
IR sz E N AER T2 0G0, BT i A 1

B i A A R R AR IR 3 AN

2FeS, + 70, + 2H,0 — 2Fe’* + 480, + 4H*
(1)
FeS, + 14Fe’ + 8H,0 — 15Fe** + 2807 + 16H*

(2)
4Fe’ + 4H" + 0, —>4Fe™ + 2H,0 (3)
BUERET 1 A R R B A R
M AR PRI = A B TP U B
I3 LA SRR ) B R A5 R RIS DT 3 B Fe 4 401
UARZEFANTI TR IR, L 28 A A R RIS 3L
MVRASEZR TR RIS, ) iz JF
J& TR TFRALHLIE S22 RISy T
ST 2 A1 A5 R AT S50 Y T Ak BT RE 2
W AR b B L H 45 Jag s 1) 52 il A 8 951
A AR A 150 B L 4 S vt s L g
SEAESE T ALY Y A I S B HAE AT L PR R
IRFRATE A N, B SR T B R B AR L
HS B 4T AR 5 b R L X B LB Tk ) A AR
TRIR AL 5 ik R h B Bt Ak W R S Ak 7 1R 1Y) 3
P BT T A FNE 37 W MR AR BB A AL
itk A LR b IS SR 9T T IR T
W SE AL, 8 thERR VSR T Bk Ak
FNE A FE IR Fe™ FIl SO W0 [ Y A M
GEIMMRAKE LI, KA i oh o 2L TP e
PR AL RS IR 52 0 | R 7 R AL 5 1R 1 R K 1)

TRBLSETT R BESE , X T A IR B4 i)
By S R 5 i 4 T 5 SCRIR I 1% R DL 3 418 2
O VRN AT USRI A HE AR S i e, JL A Y 1
SR AR R B A DA E M s X
e N A i W )7 2 408 1 4 7s B TRAL Y A
Ji S HER AT B AR 0, A SO e T 8l 5%
HENENC AR TN 0w ol I Bk i DN & U 9 R
SR I FE. IRy IR GO YA TR
fesg P RS I BE 48 S A S OB R T 4.

1 KWNE

1.1 Rt

RIS PR R 1D A B A e e R 4,
SFREHL S EEHER A 100 m, )2 RAE SR RE I I 3
M, N4y R BD iR 2 B 3 H ROk
T PURY R B, KA B A T E N B
AU R W % 25 53 A A ( MLA ) X J5tR
A ARER A ) o AT 3 T, A BT A R ik 1
FiR, BB (FeS,) &M 15.8% , )& T F i
Oy EACBRILER A m R

®1 BEREVHTURIDNER(RESH)
Table 1 Analysis results of the original tailings

mineral composition ( mass fraction)

/%
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Fig.1 Device diagram of the soaking test of tailings
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Fig2 Device diagram of the mineral composition detection
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Fig.3 Device diagram of the shear test
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Table 2 Results of mineral composition analysis of tailings sand HER A AT B 1D - OB R AR A —
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Table 3 Results of particle size analysis of tailings under different degrees of oxidation

bk mm R/ mm AR/ mm
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Fig.4 Curve of direct shear test of untreated tailings
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Fig.6 Curve of direct shear test of tailings under the 50 % oxidation degree of pyrite
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Fig.7 Curve of direct shear test of tailings under the 75% oxidation degree of pyrite
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Fig.8 Curve of direct shear test of tailings under the 100% oxidation degree of pyrite
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Table 4 Indicators of shear strength of tailings under

different degrees of oxidation

SO S1 S2 S3 S4

C 9.95 14.10  20.35  29.95 33.45
30.86  29.85  29.10  27.57 26.51
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