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Abstract

Mill tailing are one of the most important components of cemented paste backfill (CPB). However, there is still a lack of
knowledge on the effect that tailings fineness and density has on the quality of paste backfill. Therefore, this paper presents the
results of an experimental study done to evaluate the influence of the tailings particle size and density on the quality of CPB. The
criteria examined of the paste backfill quality are: its mechanical strength (uniaxial compressible strength), economic performance
(based on binder cost), water demand (pulp density and water to cement ratio) for a given consistence and its microstructure
(porosity and pore size distribution). The end results have shown that the tailings fineness and density significantly influence the
properties of the hardened (strength, cost, microstructure) and fresh (water demand) paste backfill.
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1. Introduction

Cemented paste backfill (CPB) is an engineered
mixture of dewatered tailings (generally composed of
fine silt-size particles) from the milling or processing
operation of the mine, water and hydraulic binders
containing between 70% and 85% solids by weight.
CPB represents a relatively new technology. Hence,
many fundamental factors affecting paste backfill
quality are not well understood. Among these aspects,
the effect of tailings fineness and density on the quality
of fresh and hardened paste backfill is not well under-
stood. Only a few works (Landriault et al., 1997;
Benzaazoua et al., 2003; Fall and Benzaazoua, 2003;
Kesimal et al., 2003) have shown that the tailings
particle size can influence the strength of the hardened
paste backfill. But these works only briefly described
the influence of tailings particle size on CPB uniaxial
compressive strength. They had no information on the
effect of tailings particle size on all of the most
important quality criteria for paste backfill. They also
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did not account for the influence of tailings density.
Because of the lack of information, it is necessary to
evaluate the effect of the tailings particle size and
density on the quality of the paste backfill. The main
quality criteria of hardened paste backfill are mechan-
ical and economic performance and one of the most
important quality criteria of the fresh paste backfill is
its water demand to ensure its transportability or flow
ability. Microstructure of the hardened paste backfill is
an important factor in the mechanical properties and
durability of the paste backfill (Belem et al., 2001; Fall
and Benzaazoua, 2003).

Therefore, the main purpose of this study was to
evaluate by a series of experiments the influence of
tailings fineness and density on the performance prop-
erties of the paste backfill. The studied performance
properties included the strength, cost and microstruc-
ture of the hardened paste backfill and the water de-
mand for the fresh paste backfill.

2. Experimental program
2.1. Materials and sample preparation

The tailings materials used in this study were col-
lected from a gold (Mine A) and a polymetalic (Mine
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B) in eastern Canada. The sampled tailings were
reprocessed to create several grain size classes corre-
sponding to fine (20 pm particles >60 wt%), medium
(35-60 wt% of 20 um particles) and coarse (15-35 wt%
of 20 um particles) tailings. This was done by separa-
tion of the tailings by hydrocyclone and/or sieving
(elimination the coarse tailings particles). Since the
density of tailings materials is strongly dependant on
the sulphur content (Fall and Benzaazoua, 2003), the
desulphurization process (Leppinen et al., 1997, etc.)
was used to create tailings materials with different
densities. The main physical and chemical properties of
the tailings materials used are given in Fall et al.
(2004). Type I Portland cement (PC 1), type V Portland
cement (PC V) and blast furnace slag (Slag) were used
as binders. PCI and PC V were blended in the ratio 50/
50, while PCI and Slag were blended in the ratio 20/80.
Tap waters was used to prepare the paste backfill
mixtures.
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2.2. Paste backfill mix proportions and testing methods

About 150 CPB samples, which had tailings particle
size or density differences, were prepared to study the
effect of tailings fineness and density on the properties of
CPB. Some paste backfill cylinders were punched at
their bases to study the effect of drainage according to
tailings fineness on porosity of the fresh paste backfill
and the consequence on the CPB properties. The tailings
materials, binders and water were first mixed and
homogenized in a double spiral mixer to produce the
paste backfill mixtures. After that, slump tests, accord-
ing to ASTM C 143-90, were done to evaluate the
transportability of the backfill. The pulp density and
the water/cement ratio were also determined to evaluate
the water demand of the CPB. The paste backfill mix-
tures produced were then poured into curing cylinders,
10 cm in diameter and 20 cm high. These samples were
then sealed and cured in a humidity chamber at
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Fig. 1. Effect of tailings fineness on pore size distribution of paste backfill specimens cemented with PCI/PCV (left) and with PCI/Slag (right) after 28
days of curing (CPB made from gold tailings); Incr.: incremental; PCI: Portland cement type I; PCV: Portland cement type V; Slag: blast furnace slag.
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