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Abstract : In this work, rheological constants measurement and flow tests on powder slurries and tailings paste were
carried out in order to get information needed to recycle tailings into backfiller for an underground stope. The tailings
paste was Bingham fluid which can flow from larger stress than critical shear stress(yield stress). Apparent viscosity of
the tailings paste demonstrates shear thinning phenomenon which decreases with increasing shear stress. The plastic
viscosity and the yield stress of the powder slurries predicted by Bingham equation increased in order of fly ash < cement
< ground blast furnace slag(GBFS) < tailings. This indicates that in case of making pastes of four powder systems
(cement-fly ash-GBFS-tailings) for the stope backfill, its rheology was most affected by the tailings. Fresh tailings pastes
will increase their flowability by adding the fly ash and the GBFS which can enhance long compression strength of harden

tailings pastes due to pozzolanic property, thus facilitating transportation to the underground stope.
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Fig. 1. Flow characteristics: (a) flow curves, (b) determination of viscosity and yield stress, and (c) viscosity as a function of shear
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Fig. 2. Particle size distribution of tailings from Yang-yang
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Table 1. Physical and chemical properties of powders
Density Median Blaine Chemical composition (%)
Powders 3 2 -
(gem’)  (um)  (em7/g)  Si0, ALO; FeO; CaO MgO K,O Na,O LOI
Cement 3.15 13 3,165 21.6 6.0 31 614 3.4 1.3 1.1 1.4
Tailings 2.71 28 2,764 57.5 13.4 8.4 3.0 4.5 33 1.4 5.7
Fly ash 2.19 12 3,560 513 235 104 6.2 2.1 0.8 0.4 3.7
Ground blast furnace slag ~ 2.90 11 4,475 344 156 0.6  40.1 6.6 0.1 0.2 0.3
Table 2. Results of KSLT of tailings from Yang-yang iron mine (unit : mg/ L)
Item Cd As Cu Pb Remark
Impl ing Regulati i 1
Standard level of heavy metals 0.3 1.5 3.0 3.0 mplementing Regulations in Waste Contro
Act (attached table 1)
Tailings ND* ND 0.09 0.04

*ND: Non-detection
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Fig. 6. Shear stress versus shear rate plots of different slurries.
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Table 3. Rheological constant and fluidity of various powder slurries

Rheological constant Fluidity
Samples ; .. .
Yield stress(Pa) Plastic viscosity(Pa-s) Flow (mm) Efflux time(s/100 ml)
Tailings 4.88 0.78 160 67
GBFS 443 0.65 168 58
Cement 1.90 0.48 190 31
Fly ash 1.06 0.24 220 24
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Fig. 12. Shear stress versus shear rate plots according to
tailings ratio of cemented tailings paste.
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Fig. 13. Shear viscosity versus shear rate plots according to
tailings ratio of cemented tailings paste.
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Fig. 14. Shear stress versus shear rate plots according to fly
ash ratio of cemented fly ash paste.
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Fig. 15. Shear viscosity versus shear rate plots according to fly
ash ratio of cemented fly ash paste.
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Fig. 16. Flow and efflux time of two powders paste system
according to mixing ratio of cement and tailings.
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Fig. 17. Flow and efflux time of two powders paste system
according to mixing ratio of cement and fly ash.
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