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Effects of clay content on physical and mechanical properties of fine tailings
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Abstract: With the progress of beneficiation technology, the size of tailings is getting smaller, and the proportion of clay is
gradually increasing. Therefore, it is particularly urgent and necessary to study the influences of clay content on the physical
and mechanical characteristics of fine tailings. Through a series of physical and mechanical experiments, the effects of clay
content on the physical characteristics, permeability characteristics, consolidation characteristics, shear characteristics and
dynamic characteristics of fine tailings are studied. The test results show that as the clay content increases, Cu increases
significantly, while Ce does not change significantly, and liquid limit, plastic limit and plastic index all increase. As the content
of clay particles increases, the permeability coefficient decreases, and the compressibility first increases and then decreases.
Cohesion keeps increasing with the increase of clay content, while the internal friction angle keeps decreasing. The effects of
clay content on liquefaction of fine tailings are to promote first and then inhibit, and liquefaction damage is most likely to occur
at 10%. As the clay content increases, the dynamic shear modulus decreases first and then increases, and the damping ratio
increases first and then decreases. It is shown that the clay content has a significant effect on the physical and mechanical
properties of fine tailings, and it should be paid full attention to in engineering.
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Table 1 Various physical parameters of fine tailings

B, pdmin/(g'em>)  pamar/(g-cm3) Gs
I 1.21 1.90 2.78
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Table 2 Various physical parameters of kaolin

B, MYETRHL L, Gs (Ri1%<0.005 mm)/%

A 18.1 2.7 98
1.2 RWHR

XS MERL SRR RN AT B IE WL, T
N 1.47, 155, 1.62, 1.71, 1.80 g/em’,

XS R RRL B B AR RERT BEAT I PR 45 1R
P TN 1.55 glem®s RI6 BN 77 2,
& A%5:4% 9 12.5, 25, 50, 100, 200, 400, 800, 1200,
1600 kPa, A F4E 24 h, fFELEREE, N
AT E.

LB YRG0 R ] 5 Wy 7 50, R ] 45 )
435174 50, 100, 200, 400 kPa. HIF 70 ZEHLE & X 4iki
A BUBY 5 R AR R AR, 5 R R R
T2 FE#R A 1.55 g/lem?s

XF 5 FhERL S AR R BT B = Sk,
THEAN 1.55 glem?, WEFEERLS B X4k 20 558
L L. ZhBT IR RANH e L R R . 45
77 ok ¥ [ 45, [ 25 7743928 50, 100, 200,
400 kPa. VRAGBEIRARAE R GIbRTE, N 5%M
AR RIACRE IR AR AE o I8 B Bt (0% 30 0 M I 5%
B, $FEA 1 Hz.

2 FER54044
2.1 BHIE BRI AR

st 5 B AR AT B T, ST
LT 3. T3 PRI UEH, 5 FhE RIS AR
(1 CoBIRT 5, CItE 1~3, BB 5 FhERIS &
AR Y B AT . BEERL A RO, C B
WK, CARLIEARI .
2.2 B BRGEIRIEARI X R

] 1 A R B 2 B R R R 5 46 8
SRR RPIR ML, IR, BRI R
M, R SBERAIAYESE RO K, ASER G ER
EHIEIERR, HXERER AT 093, XENK
BRI R TR R F ik, G5 Ak
B, T AL PSS A e K TR K

351
30t R*=0.978
8 .
& 25}
¥ 2-0.939
g ol R 9% _
-
I s - = R
% «— R AR "
-------- A WS
® 1 oo — A
AT E
st * R2=0.976 —— it
: ----HIA%
0 5 10 15 20 25
R EERI%

B 1 REBIRFIZB IR SRR S B X Rk

Fig. 1 Relationship among liquid-plastic limit, plastic finger and

clay content
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Table 3 Analysis results of fine tailings particles with different clay contents
s pa BB N 4 B (%) . % o
R R AT (% REARM WERE PR
pays 0.5~ 0.1~0.074 0.074~ <0.005
T >0.5 mm Cu Ce Dso/mm
0.1 mm mm 0.005 mm mm
1 1.29 18.29 6.41 71.96 2.05 6.34 1.01 0.031
#2 1.25 17.74 6.22 69.81 4.99 7.33 1.09 0.030
#3 1.19 16.83 5.89 66.20 9.88 8.02 1.13 0.029
#4 1.12 15.91 5.58 62.61 14.78 12.01 1.02 0.024
*5 1.06 14.99 5.26 59.01 19.68 15.52 1.31 0.021
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Fig. 3 Compression curves of fine tailings with different clay
contents
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Table 4 Parameters of liquefaction curves of fine tailings

R R P/% 44 SH B
2 0.101 0.316
5 0.091 0.296
10 0.097 0.291
15 0.095 0.302
20 0.069 0.299
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