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INTRODUCTION

Hleavy mediumn separation is applied to the pre-concentration of different minerals, it is the sitnpliest of all gravity
process and has long been a standard laboratory method for separating minerals of different specific gravity. In principle,
heavy mediums of snitable density are used and minerals lighter than the liquid medium float, while denser minerals

- than 1t sink.

The process is most widely applied when the density difference ocours at a coarse particle sie, as scparation efficiency
decrenses with size duc to the slower rafe of settling of the particles.

Laboratory testing is performed on different ores in order to asses the suitability of heavy medium separation on the
crushed minerals and to determine the economic scparating density. The crushed ore sample is immersed in a heavy

tiquid. and then particles of high specific graviry relative to the liquid sink tapidly, but particles of low specific gravity

nise rapidly.

The efficiency of separation is represented by the slope of a PARTITION, or TROMP CURVE, which describes the
separating; efficiency for the separator and may be used for comparision and estimation of performance. The partition
arve relates the PARTITION COEFFICTENT, or the percentage of the feed material of a particular specific gravity
which Teports 1o the sinks product. against specific gravity.

The PROBABLE FRROR OF SEPARATION or the ECART PROBABLE (E:p) is defined as half the difference between
the density where 75% is recovered to sinks and that at which 25% is recovered to sinks.

AR (0

The EFFRECTIVE DENSITY OF SEPARATION is shown when the densily at which 50% of the material report to simk.
‘The ideal separalion has a vertical line and Lip=0, o5 i the practice usually is in the range 0,02-0,08.
We mnst remind thal there afe & greal number of functional representations fo "S" shaped curves that have been used in

representing partition curves. For exarple

v(g) 1ot - Shexp ] {x-x" )V 7] 2)

where | vixX)- 15 recovery ol component te the floats fraetion (%o),
x - ta the speetfie gravity ol the component: 7
%' is the specific gravily of scparaung density’,

7 - 1% constant,
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There are two possibilities ( v x' or x %" yand

vix) SOexplix -x¥/) 3

vix) - S0 T . 4
When vix) = 73% and (%' - X) = Ep then, -

e ¢ Eprin0s &)

‘The mathematical expression that is used 1o determine various performance criteria developed by Wizzard is known as a
Weihull function with the form as:

y(x) l(’)(* v,ta cxp( (x x,)” )J (6)

where x, , v, . 2, b and ¢ are constants whose vahies niust be determined for each partition turve Values of these
dependent constants can be determined by means of appropriaic non-lincar regression fechniques.

Jowett has also analysed the mathemalical forro of curves using the binomial expansion to simulafe the probable
distribution of components of different densities arising from stratification in gravity devices. The curves have normal
distribution form.

In this paper will be shown the possibility of the computer program performance of the gravity concentration from low
grade domestic (macedonian ) chromile ore.

THE PERFORMANCE OF CHROMITFE ORE SEPARATION

“The expennental investigations of the chromite orc gravity separation arc performed on the macedonian domestic ore
"Vitina Padina" of the following chemical composition:

Table 1. Chemical composition of the
"Vitina Padina” - ore

[ r,0, 20.23 %
L e 1136 %
| 510, 19.20 %
; AL, 5.20%
L (a0 177 %
I MgO 26.96 %
pL L R22%
| Total  owaq%

The parbicle - size analysis of the ciushed ore with the chronute  Cr, 0, distribution in the size range is ahown on the
Table 2. The perfortnance of the chromite ore heavy medium separation is evaluated in Table 3.
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luble 2 Parbiele - sive anadysis of the chronuie Cr. 0,

o

-

-
™

b Size rang:s Pracnens Dstiibution
~ fmimy} M (%) MM (%) 71,00, (%) M (%) * Cr0, (%)
B.00 + 0.08 138 133 1o.97 234.186
-0.08 + 4.69 59 19.7 17.04 100.536
- 4069+ 332 5.5 2572 16.91 93.005
332t 236 a8 290 17.29 67.702
236+ 165 34 321 b7 lo 58.344
Loy Lo 2.6 150 17.71 46.040
116 ¢ 083 22 372 18.35 40.370
0.83+ 0.50 3.7 409 21.89 8(). 03
0500000 0L 1000 Bs o 19oaes
8004000 1000 2678 2678347 -

0500000 s o 3as o I9sdes T3S
_800+000 1000 2078 267837 10000

Table 3. Chromite ore evaluation size range (-8.00 + 050mm)

Specific gravity Feed i Distribution
fraction m(%) R0, (%) Lo, (%) g,
) e
- 2.40 0.79 0.44 0.020 0.020
240 -250 1732 1.44 1.438 1.158
230~ 260 20.47 3.R0 4423 5.881
200-2.70 1370 8.4 6.517 12,398
270 -280 7240 1221 5.026 17.424
280 - 290 820 16.60 7.767 25.191
32 28 40 76 74809 100,000

" Floats Sinks
tmacion m (%) Cr,0, (%) Xmi%w) XCr0, Tm %) 200, |
- 2.40 0.79 0.11 0.79 044 100.00 17.59
240 250 17.32 I.44 iR11 142 99,20 17.73
250 2.060 2017 .80 38 58 2.68 81.88 2018
2.60- 2.70 1370 R4 52.28 4.19 ol 41 2697
270 - 280 240 1271 39.52 ST - A7.71 32.29
280 290 8.20 16.00 [T 6.50 4047 35.88
42,90 228 4070 0000 1750 »~ 2.2 ;
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COMPUTTR PROGRAM FOR GRAVITY €ONCENTRATION

In order to interpret sravity concentration of chronute ore and for pre 'sting the pertormance of heavy media circuit,
using equations (2 - 3), was deveioped computer program about evaluatien of heavy hqud data.

kY

DATA CHECK
Nensity Weght Assay [
240 0.m (.44 1.00
2.50 17.32 110 200
2.60 20.47 380 300
270 13.70 844 4.00
2.80 7.24 12.21 3.00
290 8.20 l6.oo 0.00
+2.90 32.28 40.70 7.00
If data comrect, press RETURN
if'incorrect, mput ERROR 2
Density Weight % Assay Distn % Weight % Distn %
Cumulative
240 0.79 0.44 0.02 0.79 0.02
2.50 17.32 1.46 1.44 1811 1.46
200 2047 IR0 442 38.58 588
2.7 1370 B.44 ©.57 52.28 12.45
2RO 7.24 12.21 3.02 5052 17.48
2490 820 lo.66 7.7 67.72 25.23
+2.90 3228 10.76 7477 100.00 100.00

if partition date for vessel is known, then input "Y"_ I datz is not known, input "N",
then input valies for separating density and lcart piobable Ep? ~

N

Separatimg density 7 2.75

ficart probablc ? 0.13

Predicted performance at .G 2,75
and Ep of 0.13

Waght % Assay nstn%
FLONTS 49.01 517 14.40
BINKS 50.99 29.54 8560

Do You wish to mpui other vatues ' Y™
i "N" return to heavy hiquid balance @
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TONCILUSTON

The studies were cartied out on low gradu chromite cre which assumied that separation would be very dufficult.

 Based on the granulometric composttion and the chromute distribution into siseranges it's deteninined that Cr,(2; content
 increases with the deersase of the sivze.

The apphcation of the computer programme cnables a quick quantitative caleulation of the gravity concentration
involvinyg all available and aceeptable cqualions which define the aecomphstiment of the technological operation.
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