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Table1  Chemical mineral composition of tailings
MgO AL O, Si0, CaO,
2412 3.850 82.054 2.459
Na,O MnO Fe, 04 Total
0.179 0.022 8.003 98.979
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Table 2 Chemical composition of ordinary Portland
cement
Si0, CaO ALO; Fe,0; MgO
22.86 65.89 4.61 2.65 1.76
SO; CsS GA C,AF (ON]
1.77 60.22 7.63 8.52 17.33

1.2 HEHRKTIE
Y IRV E MO LU % [l 454k, R LbHl 4 3

A AR, R TR IREE N 78%, K R(h
JFREWRE I E 2B 3N 4% 6% 8%. 1%ALtk
FREURHE . KT~ IK(CRZALFE ) E KK G ik 15
SR EAE 50 mm, 75 100 mm B9 B HCRIA . R
PRI 25 iR 24 h S ASE, SR 5 N TR IR TE I IR 4 A
BHATARAETRYY, FRPEIIREE N 3 d. 28 do BRI
2 WA G B G TE A 50 C st
BT 12 h, BB TG RN RIB T E
SRUEIK 12 h, BN —IRTFIRAERS . XFEEAT 04 3. 6.
9. 12, 15 KOG HIRAEEEAT Bl R 4 A%, R H
) 7 AT R B I, nE G R N 1
mm/min. U E Al AR 00 5 R RO 4 1R /N
B, WNTK B &bk Ak, AT AN E T
R BUG OFE AT AR GE M FLER S5 Rt &
Ei R AT
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R [R) P 9 4 45 4 B 0 B 4 P 2
LR BRI, I B W KR &
B 5 R AR AR R, 7 3 o [ 45
TRV, I BT, B R, BUERT
o, LUKTE A 6% B L Ukl 6 YRR g
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Relationship between strength of cured 28 d

FHWEH 0 Z0 FAEET % ARUKESBER
[i] £35 PR B0 EE s PR AN [R], KR A Rl 45 ko
B PRIE ARG . KBS B 4%HIE SRR H 0.67
MPa [#% 0.39 MPa, [N 41.79%, /KIES = 8%
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R3 ANFETRIEIREUE B G5 AR DR S H
Table 3 Strength and deterioration of consolidated body
after different wet and dry cycles

Cement Dry and Uniaxial

Curing . Deterioration/
o/d content/ wet cycles/ compressive o
8 % time strength/MPa ’
0 0.4 0
3 0.54 =35
6 0.6 =50
3 6
9 0.49 -22.5
12 0.34 15
15 0.29 27.5
0 1.2 0
1.01 0.158
0.9 0.25
28 6
0.84 0.3
12 0.81 0.325
15 0.79 0.342

F 454K B 2.22 MPa %4 1.63 MPa, [KIE A
26.58%.
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WKl 3 K 4 fis.

Fig. 3 Uniaxial compression failure diagram of cured 3 d consolidated body
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Fig. 6 Pore volume of various pores in consolidated body
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Table 4 Pore structure parameters of consolidated body

under different wet and dry times

Dry and . Total Total Average
Porosity/ . .
wet cycles/ o porosity/ hole area/ pore size/
time ’ (mL-g") (m*g™") nm
0 35.75 0.205 3.972 72.8
3 36.76 0.216 5.986 1344
15 39.08 0.234 9.678 235.5

PR T PR A o R A ] 5 4 Y B AL BRI 2 HOK
FLG EERgn, ANLZEENBGEE RO, 5 Ed ot
T

3.2 KSR
IR KA A R 7K A 7= P E 4 R b [ &5 4k
BA AR R SR F 7 FLBR R, X
4 D [ 45 RGOV FL B &5 74 5 8 1k o P S 3 ko
PERISZI . BTk P RS kK E, [ 5 iR is
BURAERERR — 4% 5 REIR AT 1 K AL S :
2(3Ca0-Si0,)+6H,0—>3Ca0-28i0,-3H,0+3Ca(OH),
2)
2(2Ca0-Si0,)+4H,0—>3Ca0-2Si0,3H,0+Ca(OH),
3)

P 2T R ] 45 4 A S R KA P R S A A

SEARRE (1457 5 B I BE 1) v T S R PR P 35,
I B AR S AR R TR IE A 3L
M, [ AR D, X ARER B TR
EEZNY € i) TR N R S 7)) o 2 = E ]
8 I, FEYT 3 d (M[E LA E AR R TR
PEIRUREL 1S 0 A 0 5 BRI a5y, REEH
I [ S5 b2 2 A K S RN 3.31%, JEHRIREUE 6
RINERK, N 3.75%: 25188 FRER 3.01%. 77
1 28 d ILE SRR b 25 45 G K & BB TG FR
D iz TR Je e TP, fETHRIERY)
W, 2R GRS & NIRRT R, RS+
TRAG IR FH T [ 45 A 1 i B AR A R AR 5
IR R R, F797 3 d IR 4R A
KA SR RLIZE R 56 AR R AT, TR I TR AE PR AR A
W, KRB ANEKIRSKFE . T R iR
JE Tt A KA VR B T2 B IR AR 3R+ T K Ak
SNEFTE T, B B IR AR A KA s B [ AR 1t
FH BT [ 25 A (5 4 4 R B BE SR Z, B LKA ™

100
99}
98 |
x 971
8 1 —0 times
96 2 ——3 times 6
3 —6 times 5
95 4 —9 times 4
5 ——12 times 3
94L 6 —15times 2
1
93 : : : :
0 200 400 600 800 1000

Temperature/'C
&7 774 28d, KEEGE 8%k TG k&l

Fig. 7 28 d curing, TG curve of consolidation
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dry and wet cycle
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Discussion on damage mechanism of
total tailings consolidation under action of dry-wet cycle

LUO Xiao-feng, HOU Yun-bing, YAN Hao-dong, SUN Xiang

(China University of Mining and Technology (Beijing) School of Energy and Mining, Beijing 100083, China)

Abstract: In order to explore the damage effect of the dry-wet cycle process on the mechanical properties of the
whole tailings consolidation, the degradation of the uniaxial compressive strength of the total tailings consolidated
by the dry-wet cycle was systematically studied, combined with mercury intrusion testing and scanning electron
microscopy. Test methods such as thermogravimetric test and other test methods analyzed the damage mechanism
of the whole tailings consolidation by the dry-wet cycle. The test results show that the uniaxial compressive
strength of the whole tailings consolidated body cured for 3 d under the action of the dry-wet cycle increases first
and then decreases. At the beginning of the dry-wet cycle, more hydration products and pores are generated in the
consolidated body. Decrease, the overall structure is more compact, and the consolidated body is gradually
destroyed as the dry-wet cycle continues. The strength of the consolidated body after curing for 28 d gradually
decreases with the increase in the number of dry-wet cycles. The higher the cement content, the lower the decrease.
The internal pores of the specimens without the dry-wet cycle are less, and the hydration products are layered.
Under the action, the connection between the hydration products is gradually broken, the porosity increases from
35.75% to 39.08%, and the proportion of macropores increases greatly. The dry-wet cycle causes the particles to
expand and shrink, which leads to more pores in the consolidation body. The erosion of water and the generation of
cracks lead to the increase of pores in the consolidation body and the formation of macropores, and the reduction of
hydration products makes the interior of the consolidation body. The structure becomes loose and broken, which is
the main cause of damage to the consolidated body.

Key words: total tailings consolidation; dry-wet cycle; pores; hydration products; damage
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