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Synopsis

This paper presents a method to characterise the slurry flow behaviour of time independent high
density kimberlite tailings. Laminar flow of kimberlite slurry in the fully sheared state can be
characterised by the Bingham plastic approximation to the Herschel-Bulkley equation, provided
that an allowance is made for the fine vehicle fraction. Field data was obtained in 100 mm,
150 mm and 200 mm operating pipelines and from 13 mm and 28 mm laboratory pipe loop tests
for a range of kimberlite tailings.

The rheological properties of the slurry were characterised by the percentage of fine particles in
the mixture. This vehicle fraction varied from 25% to 85% for the range of kimberlite slurries
tested from three different locations, and the modelling techniques employed provided a
consistent basis for the analysis of the kimberlite taithngs.

1. INTRODUCTION

Traditionally kimberlite tailings systems have transported tailings at low solids concentrations
of approximately 15% to 20% by volume, which requires 2.1 m’ of water per ton of so[ids:
Increasing solids concentrations to 40% by volume reduces water consumption by up to 1.6 nv’
per ton solids, and represents a significant reduction in water usage on a large mine. For this
reason high concentration tailings systems are being considered by many mines in South Africa.

A research programme to investigate the production of high concentration kimberlite tailings
using high rate thickeners was initiated several years ago. Subsequent work has focussed on the
pumping requirements for these slurries, and extensive test work has been completed using a pilot
plant and laboratory pipe loop tests. This paper summarises the analysis of the flow behaviour
of high concentration kimberlite tailings based on the test data to date.
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