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Abstract: The workability of cemented tailings backfill (CTB) is significantly affected by its rheological
properties. The influence of fly ash and superplasticizers (SPs) including polycarboxylate (PC),
polynaphthalenesulfonate (PNS) and polymelaminesulfonate (PMS) on the rheological properties of CTB
mixtures was quantitatively analyzed by using Brookfield RST-SST rheometer in this paper. The results
show that regardless of SP type, the addition of superplasticizer will reduce the yield stress and plastic
viscosity of CTBs, and the rheological properties are improved with increasing SP dosage. PC is found to be

the most effective SP in improving the rheological properties of fresh CTB. However, as hydration time
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increases, the effect of SPs on the yield stress and plastic viscosity of CTB decreases. With the increase of
fly ash content, the yield stress and plastic viscosity of CTBs also show a decreasing trend, due to
“morphological effect” of fly ash. The mixture of SP and fly ash has a synergistic effect on the rheological
properties of CTB, the modification effect of which is much better compared to that of single mix of SP or
fly ash.
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Fig. 1 Particle size distribution of the full tailings, Fig. 2 XRD analysis of full tailings
cement and fly ash
x1 ZER . KEMBERNLZERS S
Table 1 Chemical composition of full tailings, cement and fly ash
\ LR A/ %
[HES
w(Ca0) w(SiO,) w(Al, O3)w(Fe,; O) w(MgO) w(K, ) w(SO;) w(TiO;) w(P;O5) w(Na, Q) w(LOD
2R 2.98 65.21 16.24 1.72 0.52 8.11 0.45 0.36 0.07 3.07 1.27
7K e 52.72 32.04 9.03 3.11 1.30 0.83 0.26 0.45 0.09 0.03 0.12
IR 3.94 57.45  30.28 3.82 0.62 2.18 0.06 1.19 0.34 0.03 0.09

2K, KIEEEH P+ O 42.5 30 hE IR ER KU HOR G 41 i M Ak 22 Lo i an il 1 e 1 . %Kik
BRER 3.15 g/cm®, LRI FLN 884.5 m”® /kg.

MBI o BRI FH T GOk K, M9 B IRORE 2 2 55 Ak 2 o3 ) an T 1 R 1 BT . M R K B
2.40 g/em’, LR FLA 933.3 m? /ke., fif B SEM X S5 JUR 2 550 E 47 F 48 L 205 SR 3 WA B IR =32 22 Sk 4
INERTE R, A&l 3 R .

EHT=15.00 kV  Singal A=InLens  Date: 29 Aug 2018 [~y

WD=7.6 mm Mag=20.00 K X Time: 12:34&)6
3 MYEIRER SEM B &

Fig. 3 SEM micrograph of fly ash particles
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Table 2 Mix proportions of CTB %
e w ORI LK) / %% w (K B2 / %
payizee] 100€0) —

PC 100C0) 0.15,0.20,0.25,0.30,0.35
PNS 100C0) 0.20,0.40,0.60,0.80,1.00
PMS 100€0) 0.20,0.40,0.60,0.80,1.00
FA 90(10),70(30),50(50),30(70),10(90) —

FA-PC 90(10),70(30),50(50),30(70),10(90) 0.20
FA-PNS 90(10),70(30),50(50),30(70),10(90) 0.60
FA-PMS 90(10),70(30),50(50),30(70),10(90) 0.40
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Fig. 4 Effect of various SPs on rheological properties of CTB at different hydration time
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Table 3 Rheological properties of CTB at the same dosage of SP

FAY wBUK B E) /% i ] /min 7,/Pa n/(Pa -+ s)
0 109.5 0.731
Xt 2 0.00 60 118.4 0.792
120 122.1 0.841
0 81.9 0.708
PC 0.20 60 93.6 0.743
120 101.1 0.796
0 99.0 0.683
PNS 0.20 60 110.3 0.755
120 121.5 0.805
0 90.1 0.646
PMS 0.20 60 101.9 0.706
120 114.3 0.798
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Fig. 5 Effect of FA dosage on rheological properties of CTB at different hydration time
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Fig. 6 Effect of SPs and FA on rheological properties of CTB at different hydration time



62 TR K FFHK % 43 %

x4 BAFERERREBNEBHEVKETEMROMBRETELE
Table 4 Rheological properties of CTB containing SPs and FA at the hydration time of 0 min

&S| w R AKF B R/ % w OB KD / %% 7,/Pa n/(Pa -« s)
Xf B2 0.00 0 109.5 0.731
PC 0.20 0 81.9 0.708
PNS 0.60 0 57.9 0.649
PMS 0.40 0 58.3 0.651
FA 0.00 90 68.9 0.645
PC+FA 0.20 90 31.9 0.381
PNS+FA 0.60 90 21.5 0.308
PMS+FA 0.40 90 17.3 0.339
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