Unit 3
METALLURGICAL ACCOUNTING AND CONTROL
Introduction
Metallurgical accounting is an essential feature of all efficient metallurgical operations. Not only is it used to determine the distribution of the various products of a concentrator, and the values contained in them, but it is also used to make decisions about the operation since the values of recovery and grade obtained from the accounting procedure are indications of process efficiency. To perform successful metallurgical accounting it is necessary to collect reliable data from the process. This chapter deals with the collection, analysis, and use of process data.
The essential requirements of a good accounting and control system are efficient and representative sampling of the process streams, upon which accurate analyses of the value components can be undertaken, and reliable and accurate measurement of the mass flow rate of important flowstreams. 
Computer control of mineral processing plants requires continuous measurement of such parameters, and the development of real-time on-line sensors, such as magnetic flowmeters, nuclear density gauges and chemical and particle size analysers has made important contributions to the rapid developments in this field since the early 1970s, as has the increasing availability and reliability of cheap microprocessors.
Sampling and weighing the ore
Ideally, weighing and sampling should be carried out before the material is subject to losses in the mill. For this to be absolutely the case, these operations must be carried out on run-of-mine ore entering the primary crusher stage. Weighing can be carried out satisfactorily, but accurate sampling is not possible on account of the wide range of particle size and heterogeneity of the material being handled. This difficulty applies particularly to the preparation of a moisture sample, an essential requirement, since all calculations are carried out on the basis of dry weights of material. Run-of mine, and coarsely crushed ore, tends to segregate, and it is very likely that the fines are of a different grade and moisture content from the coarse material. It will probably be necessary to take at least 5% of the total weight of ore as a primary sample if the required degree of accuracy is to be obtained. This must be reduced in size by successive stages, the bulk being reduced by a sample division or "cut" between each stage.
For this reason, and also because of the high capital cost of a sample plant designed to operate on coarse feed, accurate sampling and weighing of coarse rock is confined usually to those cases where two ores must be accounted for separately, and it is not possible to operate parallel crushing sections. Weighing and sampling are, therefore, wherever possible, undertaken when the ore is in its most finely divided state.
Mass Balancing Methods
In order to assess plant performance, and to control the operations using the evaluated results, it is necessary to account for the products in terms of material and contained component weights. Mass balancing is particularly important in accounting for valuable mineral or metal distributions, and the two product formula is of great use in this respect.
If the weights of the feed, concentrate and tailings are F,C, and  T respectively, and their corresponding assays f, c and t, then
F = C + T
I.e. Material input = Material output 
And                                                             Ff =Cc +Tt
I.e. the valuable metal(or mineral) is balanced
Therefore,                                                  Ff =Cc +(F -C)t
Which gives                                               F/C = (c – t)/(f – t )
Where F/C represents the ratio of concentration.
The plant recovery is (Cc/Ff) x 100%
Or                         Recovery = 100c(f – t)/f(c -t)%
As values of recovery, ratio of concentration and enrichment ratio(c/f) can be determined from the assay results alone, the two- product formula method is often used to provide information for plant control. Although this will be retrospective, dependant on the time taken to receive and process the assay results. Direct control can be affected using on stream analysis system, where values c, f, and t can be continuously computed to provide up-to-date values of metallurgical performance.
Example 3.5
The feed to a flotation plant assays 0.8% copper. The concentrate produced assays 25%Cu, and the tailings 0.15% Cu. Calculate the recovery of copper in the concentrate, the ratio of concentration, and enrichment ratio.
Solution
The concentrator recovery is:
                      
                     = 81.7%
The ratio of concentration is:                    
                          
                       = 24.8
The enrichment ratio (c/f) is:
                                              25/0.8
[bookmark: _GoBack]                                              = 31.3
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