_
=

Accepted Manuscript __POWDER

Determination of the volumetric solids fraction of saturated polydisperse ore
tailing sediments

Christian Gorii, Diana Celi, Fernando Concha

PIl: S0032-5910(16)30675-1

DOI: doi: 10.1016/).powtec.2016.10.001
Reference: PTEC 12000

To appear in: Powder Technology

Recelved date: 18 February 2016
Revised date: 8 September 2016
Accepted date: 3 October 2016

Please cite this article as: Christian Goni, Diana Celi, Fernando Concha, Determination
of the volumetric solids fraction of saturated polydisperse ore tailing sediments, Powder
Technology (2016), doi: 10.1016/j.powtec.2016.10.001

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.powtec.2016.10.001
http://dx.doi.org/10.1016/j.powtec.2016.10.001

Determination of the volumetric solids fraction of saturated polydisperse ore tailing
sediments

Christian Gofii*, Diana Celi 1, Fernando Concha 2

'Department of Metallurgical Engineering, Universidad of Concepcién, Edmundo Larenas
285, PO Box 160-C, Correo 3, Concepcidn. Chile.

“Water Research Center for Agriculture and Mining, Universidad de Concepcion, 1295

Victoria St., Concepcion. Chile

ABSTRACT
The objective of this work is to determine the concentration profile of a saturated

polydisperse ore tailing sediment without the presence of flocculant and in steady state. To

this end, a method to resolve the balance of effective solid stress O'(Z) and concentration

profile ¢(z) is developed. This method considers a stress distribution in a saturated and
static granular medium in equilibrium with the hydrostatic pressure of the surrounding fluid.

To resolve the coupled problem (o(z),gé(z)), a new constitutive equation for the

volumetric solids fraction is proposed based on the concept of the compressibility of porous
material. As a result, a method to estimate the axial concentration and effective stress
distribution profile as a function of quantifiable physical parameters is obtained. The
solution is validated using a series of laboratory experiments consisting of batch
sedimentation tests of suspensions at different concentrations and carried out in graduated
cylinders. In this work, the experimental results and simulations for three different types of
material are presented: a) tailings with high coarse particle content, b) typical tailings and

c) copper ore concentrate. It is concluded that the developed model allows the
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