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Background

Atmospheric fine drying is considered as an effective method 

in disposal of MFT. This technique involves mixing MFT, 

dredged from the pond, with flocculants and placing the  

mixture in thin layers on a sloped surface. The deposits will 

dry by evaporation and the run-off water will be reused for 

extraction.  

•

Objectives

This experimental research  aims to compare the geotechnical 
properties  of MFT and flocculated MFT. The data generated 
will provide parameters for numerical modeling and a reference 
for future pilot-scale tests and commercial implementation of 
the atmospheric drying method. 
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Sample preparation

Material

• The MFT used in this paper originate from Shell Muskeg River Mine.  

• SFR44=0.2  Liquid limit=47%, Plastic limit=22%, Density of solids=2.3g/cc.

Flocculation of MFT

• Prepare flocculants solution  

Mix dry granular polymer with water released from tailings to form 0.4%wt 

solution.  

• Mix flocculent solution with MFT slurry (solid content=0.35) 

Constant dosage (1kg/T)

Mixing speed from 60-200 rpm

Mixing time from 60-120s
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Sedimentation tests

Purpose

Determine the optimum mixing conditions for the MFT used in 

this research. Optimum was defined as the condition that 

ensured maximum water recovery and minimized turbidity of 

filtrate.

Method

After mixing, the clay-flocculants mixtures were transferred to 

250 ml cylinders for sedimentation. Volume of water released 

from clay was monitored. 
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Sedimentation column tests

Over-mixed

Untreated 
MFT

Optimum

Optimum Over-mixed

The optimum mixing condition (maximum water release) for MFT with an initial 
solid content of 35% was 70—90 seconds in mixing and 70-90 rpm in mixing 
speed.
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Atterberg limit tests

• Method 

The liquid limit and plastic limit were determined using ASTM 

Standard D4318 (2005). 

• Results 

Property Index
Untreated 

MFT

Flocculated MFT 

0.5Kg/T 1.0 Kg/T 1.5Kg/T

Liquid limit     (%) 47.2 65.3 66.5 68.5

Plastic limit     (%) 21.5 22.9 22.7 21.1

Plasticity index (%) 26.4 42.4 43.8 47.4
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Soil shrinkage characteristics tests

• Soil Shrinkage characteristics curve 

In this study, SSCC describes the relationship between void 

ratio and gravimetric water content of soil sample during 

drying. 

• Method 

Tariq & Durnford balloon method (1993)
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Shrinkage characteristics curves

Soil shrinkage characteristics tests

For untreated MFT, three 

shrinkage stages are 

identified:

Normal shrinkage (AB)

Residual shrinkage (BC)

Zero shrinkage (CD)

For flocculated MFT, the 

shrinkage curve shifted 

upwards, The final void 

ratio (0.6) is about twice 

the untreated MFT (0.35). 
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Consolidation tests

• Method

One dimensional consolidation tests (ASTM D2435, 2004) were 

carried out to determine the consolidation parameters of tailings 

over the effective stress range of 2-100 kPa.

Void ratio vs. effective stress 
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• Results

Similar compressibility between MFT and non-flocculated MFT 

Flocculated MFT has a higher void ratio at the same stress level.

The measured consolidation parameters (cv, mv and ks) of the 

flocculated MFT are close to those of MFT. 

Consolidation parameters 

Consolidation tests
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Laboratory vane shear tests

• Method

Laboratory vane shear tests (BS 1377 (1990)) were performed on tailings 

samples to determined the shear strength.

• According to Directive 074, at the required minimum shear strength (5 kPa), 

the void ratio of MFT is about 1.0 and 1.2 for flocculated MFT.
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Soil Water characteristics tests 

• Soil water characteristics curve

The soil water retention characteristics curve is an empirical 

relationship between soil suction stress and water content. 

• Method

Filter paper method described in ASTM Standard D5298 

(2002) was used to assess SWCC. The working principle of 

this method is that the filter paper will come to equilibrium 

with the soil, and suction value of the filter paper and the soil 

will be the same at equilibrium.
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Water retention curves 

Results  
In the low ranges of suction flocculated MFT shows 

significantly higher water content than non flocculated MFT. 
At a suction stress above 200 kPa the SWCC of all types of 

tailings are more or less equal.



15Challenge the future

Conclusions

• Adding flocculants has a positive effect on the dewatering 

rate of the MFT (when properly mixed). 

• In the zero shrinkage stage, the void ratio of flocculated MFT 

is nearly twice the untreated MFT.

• Flocculated MFT binds more water than the MFT without 

flocculent, particularly under low stress conditions. 

• The results seem to indicate that flocculated MFT can have 

lower (final) storage efficiencies compared to untreated 

tailings.
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Thank you!


