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PRSP HEAT X SR 24T 5 (XRD) 73 MR B
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GBS d10=27.57 um, d»0=72.53 pm, dgo=172.05 pm,
SR LI R C=6.24>5, X RE C=1.11,
J& T R AFARL . 18 FH B e AR Je A e
IKVE(PO42.5), HALZ R WK 2.

x=1 WAL

Table 1 Chemical composition of tailings (mass
fraction, %)
MgO ALOs SiO: Ca02
2412 3.850 82.054 2.459
Na2O MnO Fe20; Total
0.179 0.022 8.003 98.979

2 BRI Y
Table 2  Chemical composition of ordinary portland

cement (mass fraction, %)

SiO2 CaO AlLOs Fex0s MgO

22.86 65.89 4.61 2.65 1.76
SO; CsS GA CsAF CaS

1.77 60.22 7.63 8.52 17.33

1.2 REHRKTIE
Y IRV E MO LU % [l 454k, R LbHl 4 3
A [E BRI, RN 78%, /KT & & (R

IR TN 4% 6% 8%. FHHC ELFREE D
KV~ KRG AREE 1) E SR /K) 5 1135 51 1 i B A%
50 mm. 755 100 mm B EAIRA . A [ 45 a2
24 h J5 WA, AR JE ONTE L T VR TR R AT PR UE IR
¥, FPRMIE N3 d. 28 do BRI ERER
WM E I, BEJE NI N 50 C G A Hhst
T 12 h, PR 85 R N IR I B SR IROK
12 h, WA —RTRIEH . X45d 0. 3. 64 9.
120 15 RAEIR QAR AT Bl R 4 il 5e, R A AL
Rzl 7 A7 5 I, N 208 1 mm/min.
IR A s 4 50 iR O 3 2 IR /N R, TN
TeK LR 2k KAk, G AS ] T HE A R B
(AR AT A E MR AL B &5 A AR R 4 e
o

2 FERE5H5H

2.1 FRERX2ERELS KRS

B 1 Fms AR IR i 3 8] 235 A AE TR A A
Y 10 5 A Py 5 2 AR A AR o D SE A RS IR
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Fig. 1 Relationship between strength of consolidated body

Uniaxial compressive strength/MPa

cured for different days and number of dry and wet cycles:
(a)3d;(b)28d

(1) [ 235 Ak it B e PR AN ), KV B by, 1 454
oL PRI R . KV B & 4% 1 [ 45 1R X 4F
0.67 MPa [%% 0.39 MPa, F#lEN 41.79%; KIE&
B 8% [E 451K H1 2.22 MPa [4 4 1.63 MPa, [#iEAN
26.58%.

o o O
B2 F5 3 d L AR

R 3 AFETRAEIRKELS [ 45 A 58 A 540
Table 3 Strength and deterioration of consolidated body

after different numbers of wet and dry cycles

Cement Number of  Uniaxial

. ' orati
(;uzl/r:ig content/  dryand compressive Deterlo(;ra ion/
g % wet cycles 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
3 1.01 0.158
6 0.9 0.25
28 6
9 0.84 0.3
12 0.81 0.325
15 0.79 0.342

22 FREH 2R BRI AR
[E1 45 1A (R SO T A 4R ] 25 R 72 o AE T
EIUE BB, 2 E A BB
iR 52 ARSI HIR . BRI
KT A =R WaESKEBE R . BT DI AN
IR . 4 AP [ 25 A ARSI T 3 3 252 [ 45
TR A ERFLER A MR EUR B 5O AR W) HAN

FETE BUEE R R BB 1 I RE R o Dy SE B AT 55 e A0
Moxf 4 RAD B R I O, X FR4 3 d 128 d
I 25 A AR T AT I, B e A RN
TR 0 IR 3 Ik 9 IR 15 R4 R [H 45 1%,
Wik 2 A1 3 iR

Fig. 2 Uniaxial compression failure diagram of consolidated body cured for 3 d
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Fig.3 Uniaxial compression failure diagram of consolidated body cured for 28 d
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R AFIR. HIE4THL, BEERIER KB,
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s, FLEFEH 35.75%INE 15 KGR 51
39.08%: K&l 4 B [ 45 44 1) FLA% 3 A th 2 (Bl o
RESILRMNFLE). HIE 4 ATH, HhZss =g
L 250 0 B 386 g8 1) A RS, LU (B
I, 8 S A FLAT 23 A0 ik o b BT B () FL AR 3 Bl 3
TR 0.5~4 pm, XEPETRIGEMEHT, L4z
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Fig. 4 Influence of dry and wet on pore size distribution

of consolidated sample
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Fig. 5 Pore volume of various pores in consolidated body

Mercury intake/(mL-g ™)

sample after different numbers of dry and wet cycles

T4 AFETRIEUR B SR ALE S HL
Table 4 Pore structure parameters of consolidated body

after different numbers of wet and dry cycles

Number of . Total Total Average
Porosity/ . .
dry and N porosity/ hole area/ pore size/
wet cycles (mL-gh)  (m%gh) 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

10.18%-. 19.46%-+ 69.97%. HIMLA] %1, FER T8
PG PRI R Aeh [ 455 4 PN S FL B4 22 HLCFL o5 Be 3,
INFLBETECE R AL, 5 LA AT .

3.2 KKES R
IKYE KA A IR KA = WU LE 4 e b (1] &5 kv
HA WP B BRSSO S R FLBR e, X
G T ] 45 R Bl W L L 45 e 0 8 A 58 R T A U
PERISZI . BTk P RS kK E, [ 5 iR is
TR A TR = RRE PR A5 ) 7K A S o
2(3Ca0-Si0,)+6H,0—>3Ca0-28i0,-3H,0+3Ca(OH),
2)
2(2Ca0-Si0,)+4H,0—>3Ca0-2Si0,-3H,0+Ca(OH),
€)
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EK I w ok
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Maoo
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900 ‘C ke 5 5T &

XoF 22 J3 AN 8] - SR AE A B0 (1 ] 45 4 3R AT 4
HIRG, ARWE 6 M7 Fn. HE 6 nrs, [
A BRE 1) o B B R P PR v T SR IR i 5, R
A SRR R 2R A S K IO & TRAE I U
%Z, gD R R, X AR TIRE
IRURERIBE N, [ S5 KA . HIE 7
AEL, FRA 3 d IR R LA K S =R TR
IRUEL R 0 B S B 0 5 PR B [ 25 iR A
SEEKEBEREIEIAN A 3.31%, JEHIREOE 6 X
WK, N 3.75%, 25, B FER 3.01%. 37
1 28 d ILE SRR b 25 45 G K & BB TG FR
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W, 2R GRS & NIRRT R, RS+
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Fig. 6 Mass loss curves of consolidation with cement

content of 8% cured for 28 d
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Fig. 8 SEM images of consolidated body cured for 3 d
after different numbers of dry and wet cycles: (a) 0 cycle;
(b) 3 cycles; (c) 15 cycles
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Fig. 9 SEM images of cured 28 d consolidated body after
different numbers of dry and wet cycles: (a) 0 cycle; (b) 3
cycles; (c) 15 cycles
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Damage mechanism of total tailings consolidation under
action of dry-wet cycle

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

(School of Energy and Mining, China University of Mining and Technology (Beijing), 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, were used to analyze the damage
mechanism of the whole tailings consolidation by the dry-wet cycle. The 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 are generated in the
consolidated body and the pores 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 cured for 28 d gradually
decreases with the increase of 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 of the dry-wet cycle, 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 structure of the consolidation body loose
and broken, which is the main reason that causes the consolidated body damaged.

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