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Abstract 

The lumpy pyrite ore from the deposit Saladipu:a which 

was supplied by Messrs Pyrites, Phosphates and Chemicals 

Ltd. (PPC) to KHD Humboldt Wedag AG allows to be concentrated 

by jigging from £0.6 % sulphur content in the feed to 34 % 
sulphur content in the concentrate at a material recovery 

of 73 % after crushing it smoothly down to a fineness of 

100 % minus 10 mm. 
The detailed tests made the design of a jigging plant possible. 

The investment costs of a complete jigging plant were established 

for a daily capacity of 600 t • 
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1. Introduction 

KHO Humboldt Wedag AG received three ore samples totalling 

14 t from Messrs. Pyrites, Phosphates and Chemicals Ltd. {PPC) 

New Delhi, India, on Dece~ber 9,1985 which were divided into 

low,- medium,- and high grade material. The main tests for 

establishing the process data and para~eters rP~uired for the 

design of a plant were pecformed on the medium grade sample. 

The tests revealed that the lumpy pyrite ore from the deposit 

Saladipura allows to be ccncentrated by jigging from 20.6 % 

sulphur content in the feed to 34 % sulphur content in the 

concentrate at a valuable recovery of 73 % after crushing it 

smoothly down to a fineness of 100 % minus 10 mm. 

The test report is attached hereto. 

In agree~ent with the gentlemen of PPCL the plant was to be 

desi~ned for the cap2city of 600 t/day at 20 hours service. 

Based on tte para~eters and the hourly throughput of 30 t 

resulting from the tests, a flow-sheet system of the plart 

was made up and the respective machines were determined ~hereby 

a feed grain size of minus 10 mm was taken into account. 

tt 2.1 ~~~~~~~-e~~~~~E!~~~ 

Drawing No. 801-31-214 represents the process. The ore comin~ 

fro~ the stockpiling plant is fed by the bucket elevator 1.01 

into the intermediate bin arranqed above the jig. The propor­

tioning chute 1.02 feeds the feed material uniformly onto the 

B2tac jig 1.03. The concentrate produced or. the jig will be 

discharged via the bucket elevator 1.04 and partly dewatered. 

After dewatering the concentrate further on the hurdle 1.05 

it will be conveyed by t~e belt conveyor 1.06 to the conce~trate 

stockpile. The tailings delivered from the jig overflow are 

first dewatered on the hurdle 1.07 and then on a vibrating screen 

1.08. Thereafter, they will he conveyed by the belt conv~yor 1.09 

to th€ tailings stockpile. 

TN 0103 :lC31 '04 
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The waste water with solids of minus 0.5 mm delivered from the 

dewatering hurdles and dewatering screen is supplied by the 

pump 1.10 to the thickener cyclone 1.11~ The cyclone overflow 

is thickened in the thickener 1.12. The thickener underflow 

together with the cyclone underflow is pumped to the tailings 

pond 1.13. The clarified water produced from the thickener 

overflow is pumped back to the plant 1.14. This will lead to 

a quite low fresh water consumption of 10 m3/h o~ly including 

1.5 m3/h cooling water for the pu~ps. The totnl installed power 

of the plant is 195 kW. At 80 % motor capacity, the power 

consu~ption of this plant will be 156 kWh/h and 5.2 kWn/t 

res pee ti vel y • 

f" :>100 ()431 '(V 
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2.2 Mechanical Eauioment 
------------~--~-----
As per drawing No. 801-31-214 UDthe below-listed machines 

were designed lor a capacity of 30 t/h raw ore feed of 

10 - 0 mm grain size. 

!!~~---9!~----~~~~~~!~~!_§g~!E~~~!----------------~~!2~!-~2-
1.01 1 

1.02 1 

1.03 1 

1 

1 

1 

1 

1.04 1 

1.05 1 
1 ,..,,. 
-oVO 1 

1.07 1 

1.08 1 

1.09 1 

'J..10 2 

1.11 1 

1.12 1 

1.13 2 

1.14 2 

Bucket Elevator 315 mm wide 
11,950 mm long 

Bin Discharge Chute 

Ba tac Jig, 1000 mm wide, 
3,045 mm long 

Screw Compressor 

Compressed Air Tank, Volume 
2000 1 

Co:npact Blower 

Silencer Hood including Valve, 
Manometer and Underpressure 
Indicator 

Dewaterinc Bucket Elevator 

Dewatering Hurdle 

Belt Conveyor, 650 mrn wide 
Center Distance 20 r.: 

Dewatering Hurdle 

Dewateri n'} Screen USL 1.2 x 3.0 

Belt Conveyor, 650 m:r, wide 
Center Distance 20 -'" 
Pulp Pu:.1pS 

Hydro-cyclone 300 m;;-1 dia 

Thickener 5.2 m dia, 2.2 m hioh, 
mechar.is~s 

Steel Tank 

Pulp Pu:nps 

water Pumps 

Ii. 

10,150 

395 

15,080 

1,020 

540 

510 

220 

10.150 

50() 

4,600 

500 

1,925 

4,600 

1,000 

410 

2,000 

9,000 

800 

300 
-------
63,700 kg 
========= 
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2.3 Investnent Costs ----------------
In order to establish the total investment, the costs of the 

mechanical equipment as listed above were drawn up. 

The total investment for a plant of the size as planned will be 

estimated as follows: 

Mechanical Equip~ent 

Interior Equipment 

Electrics 

Steel Structure 

Transport (fob) 

Civil Work 
Installation, Painting, 
Com:nissioning, 

Engineering 
Spare and weac Parts for 
2 years operation 

Other 

100 % 

15 % 

30 % 

30 % 

6 % 

40 % 

50 % 

15 "' /0 

15 % 

5 % 

DM 

1,730,000.--

259,500.--

519,000.--

519,000.--

104,0~0.--

692,000.--

865,00C.--

259,500.--

259,50~.--

92' 50•) .--

-----------------
Total 5,300,000.--
=======~======~======= 

TN 01CJ3 ll'J1 '{)II 
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3. !'.~~~£~~~ 

The initial hand-jigging tests on a smaller sample from the 

deposit Saladipura with 25 % sulphur in the feed led to a 

promising result of a concentrate with 39 % sulphur at a 

valuable recovery of 75 %. 
In the continuous tests on the larger but low-sulphur sample 

of 20% sulphur only in the feed, the above results could not 

be confirmed. vnly a concentrate of 34 % sulphur at a valuable 
recovery of 73 % could be achieved. 

The re~£on for this are the considerably finer intergrowth ratios 

of this coarse-grained ore. A further crushing of the ore wo:.'t 

lead to a better result as confirmed by the tests on the mat~rial 

crushed d0wn to minus 5 m~ because this will increase the 

perce~tage of minus 0.5 mm. In the jigging and dewatering process, 

some part of the valuable material minus 0.5 mm will ~isappear. 

A jiggi~g plant w2s designed for 3 feed rate of 600 t/day in 

line with the results of these tests. 

The costs of the mechanical equipraent will amount to 

1,73~illion D~ approximately a~d the investment costs of the 

e~tire pla~t to 5,3 million D~. 

This designed plant would produce daily 280 t of concentrate 

with a s~lphur content of 34 % • 

TN0103~'°' 
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1. s~mmary 

The lumpy pyrite ore from cl~posit Saladipura, made 
available by Messrs. Pyrites, Phosphates & Chemicals 
Ltd. (PPC), India, can - after heedful comminution to 
a fineness of 100 1 less than 10 me - be concentrated 
by jigging from a sulphur content in the feed of 
20.6 t to a sulphur content of 34 t in the concen­
trate, at a recovery of valuable aubstances of 73 '%.. 

Subject to screening the accruing tailings on a 0.5 mm 
mesh screen and flotation of the screen throughs, the 
sulphur recovery is raised by approx. 4 points to more 
than 77 '%.. Enclosure 1 is a graph showing the depen­
dency of the concentrate's sulphur content on the re­

covery of valuable substances for dressing this ore by 
jigging combined with flotating. 

2. Test material 

On December 09, 1985, the research- and development 
center of KHD Humboldt Wedag AG received three ore 
sample~ of a total quantity of 14 t, packed in 35 
plate barrels, from the Pyrites, Phosphates and Chemi­
cals Ltd. (PPC), New Delhi, India. The samples listed 
below were involved: 

Sample identification Total Sulphur content 

pyrite ore Saladipura 
medium grade 
pyrite ore Saladipura 

hi&h grade 
pyrite ore Saladipura 
low grade 

quantity 
(t) 

10 

2 

2 

('%.) 

20.63 

31.56 

17.16 

TN 0103 °'31 '°' 
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3. Test objective 

4. 

4.1 

4.1. l 

The test objective was to concentrate the delivered, 
lumpy raw ore (sample medium grade) after comminution 
at maximum recovery from a sulphur content of the feed 
of 20.6 t to a sulphur content of more than 35 t by 

way of specific gravity sizing. 

Test procedure and -results 

Essentially, investigations and tests were only car­
ried out for sample "Saladipura medium grade". If no 
statements to the contrary are made below, all in­
formation given refers to this type of ore. 

Raw material testing 

Medium grade 

The total sulphur content of a representative sample 
was determined at 20.63 t. An X-ray emission 

semi-quantitive analy~is yielded the following ranges 
of essay: 

element resp. oxide range of assay t 

Na2o 0.5 1.5 
MgO 2 5 
Al203 4 10 
Si02 20 40 

Pz05 0.1 0.3 
s 15 30 
Cl 0.3 1.0 

TN 1)1 Cl3 001 0. 
,_ Xll2. •l 
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element resp. oxide range of assay 't 

K20 0.7 2 
CaO 3 7 
Ti02 0.2 0.5 
Cr 0.03 - 0.07 
Mn 0.05 - 0.2 
Fe 20 - 50 
'Ni 0.005- 0.02 
Cu 0.04 - 0.1 
Zn 0.5 1.5 
Sr 0.005- 0.02 
Zr 0.005- 0.02 
Sn 0.05 - 0.2 
w 0.02 - 0.05 
Pb 0.2 0.5 
Co 0.005- 0.02 

The following mineral constituents were determined by 
way of the X-ray powder diffraction method: 

mineral 

pyrite 
quartz 
hornblende 
pyrrhotine 
feldspar 
mica 
sphalerite 
chlorite 

zinc 

portion 

De !n portion 
secondary component 
minor contents 
minor contents 
minor contents 
minor contents 
very small contents 
traces 

The particle size distribution of the raw ore as de­
livered, determined by dry manual screening, is shown 
as a graph in enclosure 2 
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4 .1.2 

The bulk density was determined at 1.94 t/m3 for 
this particle size range. 

Low grade and high grade 

The chemical analyses of the two samples yielded the 
following total sulphur contents: 

low grade 

high grade 
17.16 '%. s 
31.56 '%. s 

To simplify matters the total sulphur content is below 
refer~ed to as sulphur content. 

4.2 Crushing 

All three raw ere samples were, each, reduced to a 
fineness of 100 '%. less than 10 mm by means of a cone 

crusher, type CALIBRATOR 900/110, equipped with an 
SF-cr•1shing tool. 

The procedure has been detailed in enclosure 4 • 
The third crushing stage was meant to simulate a 

closed-circuit operation of CALIBRATOR - USK-screen -
(10 mm) - CALIBRATOR. 

The total, comminuted ore samples were each mixed and 
representative samples for the raw material tests and 

wet screen analyses were extracted. The particle size 
distribution figures obtained can be taken from en­
closure 2 • 

It is clearly noticeable that the material is more 

difficult to crush upon a dropping pyrite content. The 
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size fractions of ore sample "medium grade" were che­
mically analyzed. The results have been included in 

enclosure 3. A distinct sulphur concentration within a 

particle size range from 0.5 mm ~o 0.045 mm can be ob­

served. This confirms the results of the selective 
comminution mentioned above. 

4.3 Jigging tests 

4.3.1 

On the total, more than twenty continuous and several 
discontinuous jigging tests were carried out with the 

BATAC-laboratory jigging machine existing in the re­

search- and development center. A detailed description 
of the test plant has been attached to the report as 
enclosure 5. 

Essentially, the particle size racge of the feed ma­
terial, the pulsation characteristic, the mass 

throughputs and -distributions as well as the dis­
charging facilities were varied during the tests. 

Test result 

-----------

At a recovery of valuable metals of less than 75 t, 
pyrite ore Saladipura sample "medium grade" was con­

centrated during th~ jigging tests from a sulphur con­
tent in the feed of 20.6 t to a sulphur content of ap­
prox. 33 '%.. 

Since no sulphur content in the jigged tailings of 

clearly less than 9 t could be achieved with the ad­
justments selected, the recovery of valuable metals 
could not be increased. 

TN 01CIJ 001 04 
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4.3.2 

4.3.3 

The highest concentration achieved equalled 38 l S 
during continuous j1~ging and 42.6 1 S during the in­
termittent jigging test. 

Particle size range of the material fed to the jigging 
machine 

The success of classification for particle size 10 -
0.5 mm was not dependent on the size range of the ma­
terial fed to the jigging machine. Jigging without su­
perfine grain of less than 0.5 mm yielded no improve­
ment of result for fraction 10 - 0.5 mm compared to 
jigging of the non-classified raw ore of 10 - 0 mm 
size. 

Regarding size less than 0.5 mm, a sulphur recovery of 
approx. 60 i only could be achieved. 

Pulsation characteristic 

During tests 2 - 5 the pulsation characteristic was 
changed by larger openings at the air discharge valves 
and higher air pressure. The results of these tests 
were not satisfactory. Therefore, the gap widths at 

the disc valves (outlet end) were significantly nar­
rowed. 
After mixing of all products larger than 0.5 mm from 
tests 2 - 5, a series of continuous jigging tests as 
well as intermittent jigging tests were carried out 
with this material. The products obtained were partly 
determined macroacopically only. It was shown that by 
a relatively weak pulsation, ensured by small outlet 
valve openings, low operating air pressure and short 
valve opening periods, improved jigging properties 

could be achieved. 

TN 0!03 0'31 '00 
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4.3.5 

4.3.4 Stratification test 

----------------~--------

This fact is also made evident by evaluation of jig­
ging test 6 ~y way of stratification (enclosure 7.4 
refers). At a material height of 110 mm, an approx. 50 

- 60 mm thick heavy material layer of a sulphur 
content of 37 1 was formed. Related to the sulphur 
content of the material, which at that time lay on the 
screen plate, this corresponded to a sulphur recovery 
of 83 1. Since, however, the horizontal velocity of 
the light material is significantly larger than that 
of the heavy matarial during jigging, the mass- and 
sulphur distributions stated in the balance can be 
evaluated qualitatively only. On the one hand it was 
shown that a heavy material lay~r is formed at a 
thickness of 50 - 60 mm at a sulphur content of 37 1 
resp. at a thickness of 20 - 30 mm at a sulphur 

content of 42.65 1. However, on the other hand it was 
observed that the topmost layer {light material) yet 
had a conteut of valuable substances of 9.4 1 of S. 

Number of j igg ing chambers 

-------------------------~ 

Although the results for jigging with only one dis­

charge chamber do not substantially vary from those 
obtained with two discharge chambers, the two-stage 
design is preferable, since the desired product 
quality can be ensured better by the latter design. A 
three-stage arrangement with three discharge fa­
cilities has drawbacks, at least regarding the super­
fine grain, since already after two stages such large 
amounts of fine pyrite have been separated and jigged 
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through the coarse pyrite, which served as ragging 
that the pore volumes between the coarse heavy 
material grains can no longer be filled completely 
with fine pyrite. 

As co tests 12 and 13 the result was (enclosures 7.12 
-7.16 refer) that in the heavy meterial less than 

0.5 mm of the third stage, a high portion of low-sul­
phur particles existed. 

A mere ragging chamber for jigging the superfine 
pyrite arranged downstream the one or two discharge 
chambers appears not to be appropriate for the same 
reasons. Moreover, the concentrate recovery of the 

ragging unit (enclosures 7.1 - 7.5 refer) was sub­
stantially lower than that of the jigging chamber with 
discharge facility. 

Discharge facility 

The discharge facility, type 1, outlined in en­
closure 8, had been installed in the initial phase of 

the test jobs. Since the test objective could not be 
reached with regard to the recovery during tests 1 -
13, the discharge rate adjusted was varied twice. An 
inferior classificatiou effect was obtained for vari­

ant 2. The third alternative confirmed the results ob­
tained by the first variant. The respective ad­
vantages and drawbacks of the two facilities annul 
each other. Discharge facility, type 1, has the con­
centrate withdrawn from a small heavy material 
storage, the suction effP.ct of the discharge gate is 

slight and particles of a lighter specific gravity, 
included in the heavy material storage, can 
principally move again up to the light material layer. 
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The drawback is that pulsation can only be adapted to 
the material l6yer height in the area of 

classification (thickness approx. 100 mm) or to the 
material layer height in the discharge area (thickness 

100 mm to approx. 200 mm). In case of discharge 
facility, variant 3, th~ thickness of the ore 

layer over the t~tal jig bed length is approximately 
constant. Thus, p~lsation can be better adapted to the 

requirements of the ore, although the advantages of­
fered by the heavy material storage cannot be utilized. 

4.4 Strea~ classification 

----------------------

Since classification of the superfine grain and espe­
cially of the slime by means of a BATAC jigging ma­

chine was not very effective for this ore, a quantity 
of approx. 1000 kg of the crushed raw ore less than 

10 mm was deslimed with the aid of a spiral-type clas­
sifier. The objective of this test was to achieve a 

cut point of approx. 0.2 mm. This could not be 
reached, since the solids content of the pulp in the 
spiral-type classifier above the coarse ore pieces, 
which immediately settled at the bottcm, was very low. 
The raw ore feed rate, i.e. approx, greater than 3 mm, 
was too high and approx. less than 3 mm too small. 

Thus, a cut size of clearly under 0.1 mm was obtained 
and despite two classifying stages only 4.31 i of the 
ore could be separated as spiral-type classifier over­
flow of a sulphur content of 15.54 1. The coarse frac­
tion served as feed matertal for the jigging test. 

Regarding the semi-technical facility spiral-type 
classifier used, previous sizing on a screen of 
approx.3 mm mesh width, would have been reasonable, 
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which was omitted, since the work expenditure for the 
required professional mixing of the products 
percentage of residues retained on screen and 
spiral-type classifier coarse fraction - appeared to 
be excessively high. 

4.5 Flotation 

4.5.1 

During the six flotation tests a 3-1 Agitair-cell was 
applied, which at an agitator circumfarential speed of 
approx. 4.5 m/s had an air consumption rate of 60 -
110 l/h. 

The solids contents of the flotation pulps were within 
a range between 320 and 400 g/l. The following rea­
gents were applied: 

dispersion agent 

pH-regulator 
collecting reagent 
effervescing reagent 
collecting - ~ffer­

vescing reagent 

sodium silicate 
sulphuric acid 
potassium-amyl-xanthate 
Flotol B 

Phosocresol 

Raw ore fraction less than 0.5 mm 

---------------------------------
The three exploratory flotation tests carried out with 
the raw ore fraction less than 0.5 mm evidenced good 
flotation prop~rties of the pyrite. At concentrations 

of 26 1 of S i~ the flotation feed to more than 40 1 S 
in the froth products, sulphur recovery values of more 
than 85 X could be reached (enclosures 10.0 - 10.6 re-
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fer). It is possible that the recovery of valuable 
substances can be improved by intermediate thickening 
after a flotation period of approx. 4 minutes. 

The quantities of reage~ts listed below were on the 
whole admixed for flotating the raw ore fraction of a 
size leas than 0.5 mm: 

reagent 

sodium silicate 
sulphuric acid 

reagent admixture 
(g of reagent/t of solids) 
1100 
1800 

potassium-amyl-xanthate 210 
Flotol B 90 
Phosocresol 45 

The qu£-.".'itities of collecting- and effervescing reagent 
stated are reduced, in case secondary flotation of the 

froth in accordance with the flowsheet (enclosure 10.0 
refers) is omitted. Moreover, the reagent consumption 
rate can be lowered by recycling the flotation waste 

water. 

Tailings and middlings 

----------------------
Apart from the raw ore fraction, the light materials 
of jigging tests 14 and 17 as well as the middlings of 
jigging test 17, i.e. size less than 0.5 mm, each, 
were subjected to flotation. 

The jigged tailings less than 0.5 mm of test 17 re­
quired a higher expenditure due to the higher portion 
of slime. The consumption of sulphuric acid for 
pH-value regulation equalled 2.8 kg/t. The froth was 
twice subjected to secondary cleaning. At these con-
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ditions a sulphur concentration from 16.6 t of S to 
more than 45 t of S resp. more than 35 t of S could be 
achieved at a recovery of valuable substances of 

barely 50 t resp. approx. 75 t. 

Flotation of the middlings from test 17 and the jigged 
tailings from test 14 showed approximately the same 

results as the tests carried out with the raw ore 

fraction. 

Magnetic separation 

Two exploratory tests for classifying the pyrite ore 
by means of DESCOS-separator, equipped with a sup~a­

conducting magnetic system, yielded no successful 
classification effect. A clear concentration of pyrite 

could neither be observed in the magnetic material nor 
in the non-attracted material. 

4.7 Sedimentation properties 

The sedimentation properties of the pyrite ore were 
tested on the basis of the size fraction less than 

0.5 mm (material discharged from CALIBRATOR). It is 
possible that after the long storage period the sur­
face properties have changed and, thus, the effect of 
the flocculants applied • 

TN O'l(D OU1 '()& 
(HW :IXXZ.'4) 
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A clear water could not be obtained from the small 
quantities of auxiliary sedimentation agents applied. 
During two tests the turbid 'clear' water was sucked 
off and filtered. The following solids contents were 
ascertained: 

test 
solids content of 
feed g/l 
solids content of 

excess g/l 
degree of 
thickening reached 

1 

~74 

1.3 

(10 min) g/l 674 
flocculant ad-
mixture rate g/m3 0 
flocculant type 

4 5 

237 147 

not named 0.4 

1412 1562 

1 0.5 
Praestol 2900 TR 

The auxiliary sedimentation agent used (see tests 4 
and 5, enclosure 12) caused a high sedimentation ve­
locity. A sufficient final thickeni~g degree was 
likewise achieved. The clear water, however, was con­
taminated to a non-tolerable degree by suspended mat­
ter. Prior to dimensioning the thickener, further se­
dimentation tests will have to be implemented with 
fresh pyrite ore by use of various flocculants, for 
which special attention has to be paid to the clear 
water • 
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5. Combination of process steps jigging and flotation 

Since no satisfactory classification results could be 
obtained for the su~erf ine fraction of the ore by way 
of the BATAC-test, however the pyrite from deposit 
Saladipura has good flotation properties up to a size 
of 0.5 mm, various combinations of process steps 
jigging and flotation have been investigated. 

On the one hand, the crushed raw ore of size 10 - 0 mm 
was subjected to wet screening at 0.5 mm, the oversize 
w~s continuously jigged and the screen throughs 
flotated. On the other hand the non-classified 
material was classified on the BATAC-jigging machine. 
The light product obtained as well as partly the 
middlings were classified at 0.5 mm and the fines were 
subjected to flotation. 

Enclosures 12.1 - 12.6 include the results with the 
process flowsheets. 

It was shown that both variants were identical. A con­
centration of the ore of 20.6 l of S in the feed to 33 
- 36 l of S in the concentrate was reached at a sul­
phur recovery of more than 78 - 75 l. The dependency 
of the concentrate quality on the sulphur recovery has 
been shown as diagram in enclosure 1. 

The tests have been carried out by us to the best of our know­
ledge and ability. A liability, especially for the process en­
gineering results of machinery, plant components or plants de­
li ered by us, is taken over by us only, if this has been 
agreed upon in writing • 

K.HD Humboldt Wedag AG Enclosures 

:-~ J 
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Enclosures: 

1. Function between concentrate sulphur grade and sulphur recovery 

2. Grading graph, sample "mg" as delivered 

sample "mg" crushed 

sample "hg" crushed 

sample "lg" crushed 

3. 

4. 

5. 

6. 

7. 1 -

7. 18 

8. 

9. 

10.0 -

10.6 

11. 

12. 1 a-

12. 6b 

Particle size distribution with chemical analyses of the fractions 

sample "mg" crushed (CAL/BRA TOR-discharge) 

Flow sheet: crushing with cone crusher CAL/BRA TOR 900/100 

Description of the laboratory BA TAC jig 

List of jigging tests 

Flow-sheets and baiances of the jigging tests 

Scheme of discharge gates 

List of flotation tests 

Flow-sheet!. and balances of flotation tests 

Sedimentation curves 

Flow-sheets and balances of jigging combined with flotation 

TN OICD°'"1' '06 
,_ Dl:Zl4) 

900lll ,. 0 
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clie!lt: 
n:aterial: 

;::>rocecure: 

particle 

mm 

size 

enclosure: 3 
P.-A.-No.: 
date: 

Pyrites. P~o5phates & Chem:cals ( PPC ) 
p y r i t e o: e "med i um ~:-ad e " 

crushing of the raw ore 
aischarge of the CAL:BRATOR cone crusher 
particle size distribution 
with chemical analysi~ of the fractions 

I weight :r sulphur 
I recovery % I grade recovery ,, 

9-012'5-9-5:2: 
os.o;.~966 

con ten":. -:-

I raw ore pr-oductI ~ raw ore product 

--------------------------------------------------------------------a.ooo - 5.67 7.:: 1 I 19.24 5 -:.7 7. 10 i.129u '!' + . ~ 
o.000 5.bOO - 25.00 -:.. 1 1 -:.. I 19.71 2).42 :0.9 7 4.9275 T 

~ . -
5.600 u.ooc - 12.77 15.90 I 19.1a 1 , • 6 u 15.::Q 2.UllG? -... 
4.00~ 2.aoo I 1;.=o 16.66 i9.u9 12.UO 1 , :. Q 2.6078 -.l. 0. - ~ 
2.bCO 2.000 T 7. 10 8.S2 T 20.72 7.05 9.::2 i.t8~6 ~ -
2.CJCJ(j 1.000 I 9.oo 12.0j .,.. 20. 1; 9.2u 12.22 1.9U46 -.l. 

1.00CJ .508 ..,.. 6.U7 8.06 ..,.. 2,. 14 6.50 8.60 i.:678 -.l. 

+ .500 I 00.;1 100.00: 19.81 75.6:: 100.00 15.9098 ~ 

.500 . ; 1 5 I ;.oc 18.69 - 2c.;9 4.27 1 7. 5, • b9"' 6 -

.;15 .2CJ(J - ; • Clo 15.51.1 2C.4d 4. 1 4 17.00 .8715 ..,.. 
, 

. 2 0 (; . 100 - ~.90 19.d1 I ;o.u1 5 . 6 Ll 2::.1:: 1.1060 -.J. 

. 1 00 .045 I j.74 1a.99 T 28.UO 5.05 20.72 1 .0622 -
.045 I 5.; 1 26.97 I 20.69 5.27 21. 6 u i.109: -

--------------------------------------------------------------------
• 5 0 () .000 T 19.o9 100.00 I 26.04 2u.31 100.00 5. 126lJ T - .... -

raw ore I 100.00 T 20.63 100.CO 
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Description of the laboratory BATAC jigs 
----------------------------------------

The BATAC is a pneumatically pulsated jig with the air chambers 

situated underneath the screen plates. Separation is effected 

by water pulsation produced by the air pulsation and the hutch 

water stream . 

Ii the jig is to upgrade fines, the sinks are discharged through 

an auxiliary bed (ragging) of granular material like baryte, 

hematite (granular feldspar is used for coal cleaning) and 

through the screen plates and drops into the hutch. From there 

it is discharged continuously by valves. Their openings are 

adjusted so that a free discharge of material is ensured. By 

changing the valve setting, the discharge rate is adapted to 

the specific requirements. 

For coarse feed the jig is operated as gate discharge-type jig, 

the sinks will be discharged through a gate with variable opening 

of a gap. 

The pressure of the jigging air is regulated by a pressure regu­

lating system. The frequency and length of the stroke are adap­

ted to the specific requirements by electronic valve controls. 

The frequency can be varied at choice. 

Hutch water supply is adjusted manually by means of gate valves 

and measured by flow meters. 

Further details are: 

- the hutch, a solid steel frame design, the jigging chambers, 

being separated by partition walls, the sid~ walls being manu­

factured of transparent perspex. 
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- the jig b made of perforated plates and/or screens clamped 

to the jig bed frames 

flow meters for measuring the hutch ~ater in the chambers l 

and 2 and the flush water 

the air distribution vessel, valves for the pulsatio~ air and 

collecting pipes for the exhaust. The pulsation valves being 

. • operated with "control air", which again is electronically 

controlled. 

• 

- control panel, enclosure IP 44, with control unit for the elec­

tronic valve control and the general interlocking devices and 

switches for the drives of the jig 

- the monitoring system for the air pulsation 

Laboratory BATAC ...t!£ 

throughput rate 

overall width 

overall length 

overall heigth 

effective jigging area 
2 x 0.5 m x about 1.0 m 

pulsation air requirement 

pulsation air pressure 

control air requirement 

control air pressure 

flush and hutch water 
requirement 

hutch water pressure 

up to 10 t/h 

about 3.6 m 

about 5.2 m 

about 4.0 m 

about 1.0 m2 

about 4 ml/min 

up to 1,4 bar (abs) 

about 4 ml/min 

4 bar (abs) 

up to about 25 ml/h 

about 2 bar (abs) 

HWSK::>4 
'r 
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BA1AC jig, with control panel, flew meters and feeding device 

BATAC jig, hutch and air distribution vessel 
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enclosure: 6 

List of ) 1qqlng tests 

teat no. I ••terl•l I particle 11lze kind of discharge pulsation distrlbutlon 
conc~ntrate 

we•~nt- 5-grade 5-rec. weight- 5-qrade S-rec. S-qrade 

rec. rec. anal. calc. 

" " " " " " " " 
1 I raw ore I 10 - 0 11. step: discharge I medium I 40,5 35,07 68,05 59,5 11,21 31, 95 20,63 10 ,87 

gate, type 1 
? • step: ) lgg Ing 
through the screen ! 11, 4':) 124,04 I " 

2 " 
.. " high 53,4 31'56 75 ,96 46,6 I :n. 19 

l " 
.. " " S9 ,0 n 41 ,o 

4 .. " 
.. " 42,9 31 5 7, 1 

5 .. .. .. " 45,0 r;5,o 

6 111txed material 10 - o,5 " medium 35,0 36 ,03 66,01 65,0 9,99 33,99 19,81 19. 10 

of test 2 - 5 
1 l 

.. .. .. low 39,9 34 ,45 71,92 60,1 8,93 28,08 " 19. 11 

8,0 .. .. two discharge medium 40,7 36. 36 67,95 59. 3 11,77 32,05 " 21,78 

.. gate chambers, 
lype 1 

8, l " " 
.. 36,1 37,91 61,06 63,9 1] ,66 38,94 " 21,41 

8,2 " 
.. " " 47,7 jf.,1S 74 ,93 57. 3 11 ,o) 25 ,07 " 2 ),01 

8,l " 
.. .. " 38. 7 35. 38 67 ,61 61,3 10, 70 32. 39 " 20,1!t 

9/10/12 coarse fraction 10 - 0 three dlschuge low 47,18 JS,16 72,83 52,82 11,72 2 7. 17 20,6) 2'}. 78 

of spiral clas- gate chambers, 

111fler type 1 

9/11/13 , .. .. " " 46,4~ 13?. ):' \ 7)· 59 153 ,55 110,06 I 26,41 I " I 
20,41 

9/ 10+ 11/12+ 13 
;aw ore 

.. " " 46,06 1),95 73,13 5 3, 14 11,00 ;>b ,87 " 21 ',., 

14 
.. one dlsc-harqe " 47 ,69 31'10 66,95 52' 31 14 ,03 33,05 " 22,21 

gate chamber, 

I type ? 168,B 121,04 l01, 14 I I I 12 ,06 I I 
15 I " I 

.. I two d I scharqe 
.. 31,20 8,80 .. 21,15 

qate chambers, 

I type 3 I so. 37 h<>. 10 111,10 I 49 ,63 I I n,9o I 
" " 

9, 74 " I 21,10 

17 
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product 

B A L A N C E 
============= 

client: 
material: 

procedure: 

• • 

Pyrite~, P~osphate9 & r.hemical~ 
pyrite ore (medium p:rade) 
raw ore 

j i p;p; in p; test 1 

I particle 
I size 
T mm 

I weip;ht recovery T 
I r·aw ore fract1.onT 
J % % T 

concentrate via discharge p;ate T 10 - 0.5 T 35.50 
2.00 
3.00 

87.65 T 
4.94 I 
7. 4 1 I 

concentrate via discharge gate I 0.5 - 0 I 
cone. "jigging through the screen" I 10 - 0 T 

concentrate J 10 - 0 J 40.50 100.00 T 

enclo:imre~ 7.2 
P.-A.-No.: 
date: 

C)-8125-9-«;02? 
2u Aor11 19A6 

:i.ul p.,11 r T 
grade 

% raw 

36.92 
18.41 
24.35 

35.07 

recoverv cont~nt T 
orP. % frar.t. ~ T 

62.79 
1.76 
3. 1)0 

68.05 

92.27 13.106'1 T 
2.59 .3F,R~ T 
5. 11J • 7 305 T 

100.00 1lJ.20'):_> T 

--------------------------------------------------------------------------------------------------------~ tailinp;l'I 
tailings 

tailings 

raw ore 

(screen residue) 
(screen passin~) 

I 10 - 0.5 I 
I 0.5 - 0 I 

T 10 - 0 I 

I 10 - 0 I 

53.50 
6.00 

89.92 T 
10.08 T 

59.50 100.00 I 

100.00 T 

10.83 
1u.5q 

1 1 • 2, 

20.63 

27.76 
IJ • 1 0 

3,. 95 

100.00 

86.87 
, ? < 1 : 

5.791Jt T 
• ~. c; 11 'P 

100.00 6.669«; T 

20.871JA T 



product 

B A L A N C E 
--------------------------

client: 
material: 

procedure: 

concentrate via discharge gate 
concentrate via discharge gate 
cone. "jigging through the screen" 

• • 

Pyrites, Pho~phate~ & Chemical~ 
pyrite ore (medium p;rRde) 
raw ore 

jip;p;inp; teRt 2 

I prtrticle 
I size 
I mm 

I wet~ht recovery J 
T raw ore fraction! 
I % % I 

I 10 - 0.5 J 43.20 80.90 T 
I 0.5 - 0 J 7.60 14.23 I 
I 10 - 0 I 2.60 4.87 T 

enclo~rnre: 7.J 
P.-A.-No.: 
date: 

9-8125-9-5023 
21J Aorll 1986 

!'!lllphur T 
grade recovery contP~t r 

% raw ore % fract. ~ T 

31 .06 60.47 79.61 13.1J17q T 
34.64 11. 86 15.62 2 .f> ?26 T 

30.92 3.62 IJ. 77 .80?Q T 

---------------------------------------------------------------------------------------------------------concentrate 

tailings 
tailings 

tailings 

(screen residue) 
(screen pa~sing) 

I 10 - 0 J 

I 10 - 0.5 I 
I 0.5 - 0 I 

J 10 - 0 I 

53.40 

40.80 
5.80 

100.00 T 

87.55 J 
12.1J5 T 

46.60 100.00 I 

3,. 56 

1,. 22 
13.04 

, , • 45 

75.96 

20.6~ 
3. IJ, 

24.04 

100.00 

Be:; .R2 
14. 18 

16.8c;b5 T 

h.5778 T 

.7563 T 

100.00 5.33111 T 

---------------------------------------- ----------------------------------------------------------------raw ore I 10 - 0 I 100 .oo I 20. 63 100.00 22.1886 T 



b A L A N C t: 
=============-

client: 
material: 

procedure: 

product 

concent r•n te 
ta i1 i np;s 

raw ore 

• 
Pyrites, Pho~phntP.~ & l.hP.m1cnl~ 
pyrite or·e (med i 11m p;r·n<f P) 
raw ore frr1ctlon 10 - 0.5 mm 
(remixert mAterial) 
.ii p;p, l np; tP~ t 6 

I p;:irticle 
1 Si ZP 

T mm 

J WPi"'ht recovery T 
T rr1w ore frncttonl 
T % % T 

T 10 
T 1 U 

J 10 

- U.? T 
- O.') l 

- o.5 r 

j').00 100.00 T 
b5.00 100.00 l 

100.00 T 

result~ of stratification after .ilSJ;>t,inp; tP.st 6 

pr·oduct I 
T 
J 

lnyer T weip;ht recovery T 
T raw ore f'rnctionT 
1 % % T 

• 
enclo~11rr-: 

P.-A.-No.: 
dritP.: 

7 • II 
C)-81;>'1-Q-S();n 
?4 Anril 1q86 

s11lph11r T 

~rr1de rPcovery cnntP.nt T 
% r;:iw orP ~ fract. % T 

:i6. 0 3 
4.99 

19. 8 1 

66.01 
·n .99 

100. 00 

100.00 1?.610') T 
100.00 6.IJ9~5 T 

1Q.10IJO T 

~11lph11r T 
prade rPcov~rv cnntPnt l 

% raw ore % fract. ~ T 

--------------------------------------------------------------------------------------
cone. , 
cone. ~ 

conc.j 

concentrate 

tail. 2 
ta ii . 1 

I 
I 
l 

T 

l 
T 

? 
4 
j 

j - 5 

2 , 

T 
I 
J 

T 

T 
I 

jj.'JO 55.c'8 T 
17. jO 28.')5 T 

l).HU , 6. 17 T 

6 0 . <> 0 1 0 0 • 0 0 T 

14.90 
211. ?O 

j?.82 T 
62.18 T 

42.65 
:·.').4') 
20.45 

:, 7 • 00 

, ') . 08 

9. I~'' 

')2.95 
22.71 

7. 113 

H:~. 10 

8. 'i ~ 
H.~7 

6 :-i • 7 , 14.?878 T 
27. -~, 6.13?9 l 

8.94 ?.OOll1 T 

100.00 ??.IP47 T 

I! q. ;>H 
50. 7? 

?.;>1.Jf,Q T 
?. ~·1?A T 

--------------------------------------------------------------------------------------
tailinp;s 1 - 2 1 j9.40 100.00 T 11.'J·/ 16.90 100.00 IJ.5')Q7 T 

--------------------------~--------------------------------------·-----------------------------------------------------------------------------------------------------------
raw ore ·~.'.J mm 1 1 - '.J T 100.00 T 19.81 100. 00 ?6.9844 T 

--------------------------------------------------------------------------------------



product 

B A L A N C E 
--------------------------

client: 
ma teria 1: 

procecsure: 

-- "9 

Pyrite~. Pho~phate~ & Chemical~ 
pyrite ore (medium p;rade) 
raw ore (fraction 10 - 0.5 mm) 
(remixed materlal) 
jip;p;inp; te~t 7 

I dewaterinp; I welp;ht recovery T 
I ~creen T raw ore fractionJ 
I product I % % T 

enclo~11re: 7.5 
P.-A.-No.: 
date: 

9-8125-9-5023 
2b Aorl'l 1986 

~ulphur T 

F,rade recov~rv cont~nt T 
~ raw ore ~ fract. ~ T 

---------------------------------------------------------------------------------------------------------
~oncentrate via di~charp,e gate I re~idue 
concentrate via discharp;e gate I passing 
cone. "jigging through the screen" I 

I 
I 
I 

32.70 
3.50 
3.70 

81. 95 I 
8.77 T 
9.27 I 

35.78 
35.87 
2,. 32 

6,. 2 3 
6.57 
u • , 3 

8'>.13 11.7001 T 
9.13 1.2555 T 
5.7b .7888 '! 

---------------------------------------------------------------------·-----------------------------------~ 
concentrate I I 39.90 100.00 I 3u.u5 7,. 92 "00.00 13.7111111 T 

----------------------------·-----------------------------------------------------------------------------
tailinp;s 
tailings 

tailings 

I re~idue 
I pas~inp; 

I 

I 
I 

J 

58.00 
2. 10 

96.51 J 
3.~9 I 

60. 10 100. 00 I 

8.68 
15.75 

8.93 

26.35 
1. 7 3 

28.08 

93 .Bu 
6. 16 

5.0?1111 T 
.3~08 T 

100.00 5.3652 T 

---------------------------------------------------------- ·----------------------------------------------
raw ore fraction I 10 - 0.') T 100.00 J 19.81 100. 00 19.1095 T 



I 
.. -- . -~ . 

5~,.,..._. 

e.: 

1:-"r'~ l :"lsure: 7.6 

.,... "" e - ~ - - - . '·;:. -



8 A l. A N C E 
--------------------------

client: 
materia 1: 

procedure: 

product 

concentrate 
concentrate 

concentrate 

tailinRS 

,9 

PyriteR, PhoRphateR & Chemicals 
pyrite ore (medium grade) 
raw ore (fraction 10 - 0.5 mm) 
(remixed material) 
ji~p;ing te~t 8.0 

.step 1 
step 2 

I weight rPcovery r 
J raw ore fraction! 
J % % I 

I 
I 

I 

I 

26.30 64.62 I 
14.40 35.38 I 

LI0.10 100.00 I 

59.30 100.00 I 

raw ore fraction 10 - 0.5 mml 100.00 T 

•• 
enclo~ure'. 7.7 
P.-A.-No.: 
date: 

9-8125-9-5023 
24 Aprll 1986 

~11lph11r T 
~rade recovery content T 

% raw ore % fract. % T 

38. 16 
33.07 

36.36 

, 1. 77 

19.81 

46.08 
21 .87 

67.95 

32.05 

100.00 

67.82 10.0361 T 
32.18 ".7621 T 

100.00 1lt.7982 T 

100.00 6.9796 T 

21. 7778 T 



B A L A N C E 
--------------------------

client: 
ma teria 1: 

procedure: 

product 

•• 

Pyrite~, Phosphate~ & Chemical~ 
pyrite ore (medium grade) 
raw ore (fraction 10 - 0.5 mm) 
(remixed material) 
.iip;p;ing te~t 8. 1 

I weight recovery I 
J raw ore fraction! 
I % % I 

• 
enclosurP: 7.8 
P.-A.-No.: 9-8125-9-5023 
date: 2h April 1986 

sulphur T 
~r~de recovery content T 

% raw ore % fract. ~ T 

-------------------------------------------------------------------------------------
concentrate 
concentrate 

step 1 
step 2 

I 
I 

26.30 
9.80 

72.85 I 
27. 15 I 

38. 16 
37.23 

IJIJ.78 
16.28 

13.31J 10.0361 T 
26.66 3.61J8c; T 

----------------------- ·-------------------------------------------------------------
concentrate I 36.10 100.00 T 31.91 6,. 06 100.00 13.68116 T 

-------------------------------------------------------------------------------------
tailings I 63.90 100.00 I 13.66 38.911 100.00 8.7287 T 

-------------------------------------------------------------------------------------raw ore fraction 10 - 0.5 mm! 100.00 I 19.81 100.00 22.11131J T 

-------------------------------------------------------------------------------------



8 A L A N C ~ 
-------------- - - - - - - - - - ... - -

client: 
material: 

procedure: 

•• 

Pyrltes, Pho~phates & Chemical~ 
pyrite ore (medi•Jm grc:tc1e) 
raw ore (fraction 10 - 0.5 mm) 
(remixed material) 
jip,ging test 8.2 

T welght recovery T 
T raw ore fraction! 
J % ~ t 

• 
enclo.•rnre: 7.9 
P.-A.-No.: 
dc:tte: 

9-8125-9-5023 
2u Apr11 19R6 

~ulphur T 
~r~de recovery cont~nt T 

~ raw ore ~ fract. ~ T product 
-------------------------------------------------------------------------------------43.61 

31.33 
58.19 10.0361 T 
U1.81 7.20Q7 T concentrate 

concentrate 
~tep 1 
!'ltP.p 2 

I 
I 

26.30 55.1u r 
21.UO 44.86 J 

38., 6 
33.69 

-------------------------------------------------------------------------------------100.00 17.2blj7 T concentrate I 47.70 100.00 J 36., 5 74.93 

-------------------------------------------------------------------------------------
tailing!'l I 52.30 100.00 I , , • 0 3 25.07 100.00 5.7687 T 

raw ore fraction 10 - 0.5 mml 100.00 -------------------------------------------------------------------------------------T 19.81 23.0111h T 100.00 

-------------------------------------------------------------------------------------



B A L A N C E 
============= 

client: 
material: 

procedure: 

••• 

Pyrite~. Pho~phate~ & r.hemical~ 
pyrite ore (medium p;rac1P.) 
raw ore (fraction 10 - 0.5 mm) 
(remixed material) 
.11 p;p; in p; t e ~ t 8 • 3 

I weip;ht rP.covP.ry I 
J raw ore fraction! 
I % % I 

• •• 
enclo~ure: 

P.-A.-No.: 
date: 

7. 10 
9-8125-9-50?3 
?ll April 1986 

!'lulphur T 
p;rac1P recover~ content T 

% raw ore ~ fract. ~ T product 
-------------------------------------------------------------------------------------ll9.56 

18.06 
73.?.Q 10.0361 T 
26.71 3.6568 T concentrate 

concentrate 
step 1 
step 2 

I 
I 

26.30 67.96 T 
12.110 32.04 I 

38. 16 
29.49 

-------------------------------------------------------------------------------------67.61 100.00 13.6928 T concentrate T 38.70 100.00 I 35.38 
-------------------------------------------------------------------------------------
tailinp:!'l I 6 1 • 30 100. 00 I 10.70 32.39 100.00 6.5591 T 

raw ore fraction 10 - 0.5 mmI 100.00 -------------------------------------------------------------------------------------100.00 20.2519 T I 19.81 

--------------------------~----------------------------------------------------------



• ro-- ore 10- 0 -

1

100 •1. •on recover., 
20,63 •4 S-grade ( •;. calc.'lalu•l 
100 "4 S.- rl(llVlf"Y 

~~ 

• 

conc•ntra •• 1 
•O, SIMI I I I I 

concentrate c 0,51Nn 

01,.trt10w sp.rol clouifier final contlntrata (1G- 0 mm) final ta1l1ngs(10-0mm) 

~:~ ~ '° 3 - •"'CJ 
:::J -'° fl) 
~ 

~3 
... ro 

I 
:::J Cl.. 
p c: 

3 

-'° -'°"° -, 
~~p 

-~ 0 Cl.. - tt 
~ ~ ro --UJN r c 

SlllftlS v c -
II -



. /. .. ..... :;.· . 

B A L A N C E enclo!'!ure: 7. 12 

--------------------- ---- - P.-A.-No.: 9-8125-9-5023 
date: 05.03.1986 

client: 
material: 

PyriteR, Pho!'!phateR & Chemical~ ( PPC ) 
pyrite ore "med'\.um grade" 10 - 0 mm 

procedure: jip;p;inR te~t 9, 10 & 12 

product I particle I weip;ht recov~ry I sulphur T 
I Rize T raw ore frncttonT P,rade recovery '% content T 
I mm I % % T ,., raw or~ rractlon T 

--------------------------------------------------------------------------------------
concentrate step 1 I + 0.5 I 16.0700 16.07 I 37.90 26.74 26.711 6.0905 T 
concentrate Rtep 1 I - 0.5 J 5.3400 21. 4 1 J 34.69 8. 1 3 311.87 1.8521' T 
concentrate ~tep 2 I + 0.5 T 11.4200 32.83 J 31.92 19.01 53.89 U.3305 T 
concentrate Rtep 2 I - 0.5 T 1. 7800 34.61 J 23.62 1. 85 55.73 .lt20LI T 

concentrate ~tep 3 I + 0.5 I 11.4300 46.0ll I 32.3u 16.23 71.96 3.6965 T 
concentrate st~p 3 I - 0.5 I 1.1400 47.18 T 17.24 . 86 72.83 .1965 T 

--------------------------------------------------------------------------------------
concentrate I 10 - 0.5 I 38.9200 38.92 I 36.27 6 1. 9 8 61.98 14.1175 T 

--------------------------------------------------------------------------------------
concentrate I - 0.5 I 8.2600 8.26 I 29.90 10.84 10.84 2.Ll69h T 

--------------------------------------------------------------------------------------
concentrate I 10 - 0 I 47.1800 47.18 T 35.16 72.83 72.83 16.~869 T 

-------------------------------------------------------------------·-------------------tailings 

l:lA'fAC overflow 
spiral classifier 

tailinRS & ~limes 

raw ore 

I 10 - 0 I 

I 
I 

·· 0. 2 I 
- 0.2 I 

I 10 - 0 
I 

I 

45.3200 92.50 I 

3.1900 95.69 I 
4 • 3 100 100. 00 T 

52.8200 100.00 I 

I 10 - 0 J 100.0000 I 

10.81 21.51 94.34 4.8991 I 

19.41! 
15.54 

2.72 97.06 
2. 94 , 00. 00 

.6201 I 

.6698 T 

11.12 21.11 ioo.oo 6.1890 r 

20.63 100.00 22.7759 T 



• 

• 

IAl.AllCl 
a:at:a:s111a•••• 

client: 
•ater1al: 

procedure: 

enclo-11,.•: 7.13 
P.-l.-Nn.: 9-8,25-Q-5023 
dat•: 05.03.,986 

Pyrite-, Pho-phate- I Ch•mlc~l~ Ltd., !ndta (PPr) 
pyrite o,.e (•edlu• arad•) 10 - 0 •• 

Jtaa1n• test 9, 10 & 12 
particle siz• d1~t,.1b11tton 
vlth ch•mical analys•s of the fract1on-

product I particle size 
l 
I •11 

Y vetiht recovery ! 
I raw ore product I 
I "' .,. I 

~ulohur T 
~rade recovery .,. content T 

.,. raw ore product ! 

--------------------------------------------------------------------------------------------------I 5.60 ! 19.28119 119.55 ! 36.33 30.27 118.95 .,.0062 l 
I 5.60 2.80 I 10.0025 25.70 I 38.118 16. 6 3 26.89 3.81190 I 
I 2.80 - , .oo ! S.6823 111.60 I 37.3! 9. 1., Hl. 82 2. 1212 I 
I 1 .00 .50 I 2.36211 6.07 I 33.811 3-•5 S.59 • 19911 ! 
I .50 - .20 I .8601 2.21 I 311.86 1. 30 2.09 .2998 T 
I .20 I .72.,8 1.87 I 32.57 , .02 1. 66 .2310 T 

--------------------------------------------------------------------------------------------------cone. •O.S •11 ste? 1, 2 I j I I 38.9200 100.00 I 36.77 61.8S 100.00 111.3121 I 

--·-----------------------------------------------------------------------------------------------I 
I 
I 

.50 
.SO I 
.20 I 
.20 I 

.2SS3 
2.11030 
2.6817 

11.78 I 
115.00 l 
S0.22 I 

;1.s3 
33.1111 
37. 19 

11.28 
112 • .,, 
53.01 

.0805 T 

.8036 T 

.9973 l 

--------------------------------------------------------------------------------------------------concentrate -0.5 •• step 1 I I 5.31100 100.00 I 3S.23 8.13 100.00 1.88111 I 

--------------------------------------------------------------------------------------------------I 
I 
I 

.so 
• .50 I 

.20 I 

.20 I 

. 31119 

.7198 
• 711-53 

17.69 I 
llO.bll I 
• 1. 87 I 

23.119 
19. 311 
26.83 

• 32 ,., • 90 
.60 33 • .,0 
.86 •8.110 

.07bO l 

.1!92 T 

.2000 l 

--------------------------------------------------------------------------------------------------concentrate -0.5 .. ste~ 2 I I 1.7800 100.00 I 23.21 1.79 100.00 

--------------------------------------------------------------------------------------------------I 
I 
I 

.so 
• .50 I 

.20 I 

.20 I 

• 19118 
• 3837 
.561S 

1., .09 I 
33.66 I 
b9.2S I 

111. 1S 
, 1. 28 
22.17 

• , 2 1b .62 
.19 22.03 
.511 63.35 

.0287 T 

.01133 ~ 

.1211S T 

--------------------------------------------------------------------------------------------------concentrate -0.5 mm step 3 I I 1. 11100 100.00 I 17 .211 .85 100.00 • 196S T 

--------------------------------------------------------------------------------------------------I 5.60 I 18.llS88 •0.13 I 10.3• 8.25 37 • .,., , • 9086 t 
I 5.60 2.80 I 16.5917 36.61 I 12. 17 8.73 39.96 2.0192 I 
I 2.80 1.00 I 8.710S 19.22 I 11.31 •.28 19.60 .99011 r 
I 1.00 .so I 1.1330 2.50 l 7. 36 .36 1. 65 .08311 I 
I .50 .20 I • 1903 .112 I 6.20 .05 .23 .o 118 I 
I .20 I .23S7 .52 I 16.82 • 1., .78 .0396 ! 

--------------------------------------------------------------------------------------------------tailings I I llS.3200 100.00 I 11.1s 21.83 100.00 s.os31 I 

--------------------------------------------------------------------------------------------------BATAC overflow (sli•es) I 
spiral classifier overflow I 

slimes I 
I 

.20 I 

.20 I 

I 

3.1900 112.53 I 
11.3100 57.b7 I 

7.5000 100.00 I 17. 1 II 

2.68 118.211 
2.88 51.76 

• 6201 T 
.6655 T 

5.S6 100.00 1.28S6 l 

--------------------------------------------------------------------------------------------------raw ore I 10 .00 .oo 100.0000 I 20.63 100.00 



t:.:..·.·· 

procuct 

c~rcentrate •C.5 mm ~tep ~. 2 & j 
ccr=entrate -u., m~ ~tep 1 

concentrate -u.5 mm !lte= 2 
cor.centrate -0.5 mm step _ 
t.al iing~ 
&atac overflow 

raw ore part!c:e size fraction 

corcentrate •U.5 mm ~tep 1 

corce~trate -0.5 mm steP 1 

corcentrate -0.5 mm step 2 
c:rcentr1te -0.5 m~ step _ 
tuiings 

2 & -

raw ore partic:e size fraction 

! 

T 

corcentrate •0.5 mm step 1, 2 & ; · 
co~centrate -0.5 m~ !tee 1 • 
concentrate -0.5 m~ !tep 2 I 
concentrate -0.5 m~ ~tep _ ! 
t.a1::ni::s 

BALANCE 

client: 
mater11l: 

procedure: 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 

1.0 
~.o 

1.0 
1.0 
1. 0 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.2 

0.2 
(J. 2 
0.2 
0.2 
0.2 

0.2 

0.5 
0.5 
0.5 
0.5 
0.5 

raw ore partic:e size fraction ! 1. 0 0.5 

co~cencrate •0.5 m~ ~teo 1. 2 & : I 
ta:.lnf'~ 

2.& 
2. ii 

raw ore pa~t1ci~ size f~act10~ ! 2.6 

concentrate •C.5 m~ step 1, 2 & ; I 
ta::.iings 

5.6 
5.6 

raw ore particle 5iZe frac~ion ! 5.6 

co~centrate +0.5 m~ step 1, 2 & ; ; 
ta1i1ngs ! 

rav ere particle size fraction 

ra• ore 10 

~ • 0 
1. c 

1 .o 

2.E 
2.8 

2 .ii 

5.6 
5.6 

5.6 

c 

! 

T 

! 
• 
T 

:r 

! 
! 

! 

~,.,c:lo~·i~• · 
P.•A.•Nr>.: 
oate: 

7. 7 4 
o.e12c,-o.sc;; 
05.o:.·o~~ 

Pvnte'". P"to"l''°latet l C:"le11:1cal .. ~tc!., ~"'~"' (p:-r) 

pvrite ore (111eci11m ,.-ade) 10 - O "'"' 

.Hill:lri'"'lr te!'t 9. ,0 & 1.? 
l'lrticle !'llZe di!lt-ib11tion 
w1t"l chemical a~a:v"e" of t"le r-ac~~o- .. 

.72"'8 
2.681"' 

. 7ll5: 

.5615 

.2:5:-
:;. 1900 
11. ! 100 

s.8~ 
2 1. 5 II T 

5,09 T 

11. 51 ! 
1.89 ! 

25.62 ; 
:u.6• • 

12.4520 100.00 ! 

.8001 
2. l;C"·O 

.1·90 

. :a;., 
• 'I.ID: 

16. 87 :r 
52.7~ T 

15.80 
8. i.2 ,. 
II. 1 O :" 

4.5569 100.00 ! 

2.j624 
.255: 
• ; , 119 
• , 9116 

55.115 :r 
5.99 J 
1.;9 J 
I;. 57 -

26.59 • 

4.26011 100.00 ! 

5.682: 
e.11c5 

;g .116 r 
60.52 ; 

111.: 92f: 1 00. 00 ! 

1 0.0025 
16.5917 

;1.6• r 
62.~9 ! 

26.5942 100.GO J 

5 1. C9 I 
118. 9, 'J 

;1.11.:1 10C.OO I 

100.0000 

~2.5 7 

:- • 19 
26.6; 
22. i7 

16.82 
19.114 
15.uu 

1 .02 
" .. : .. 

• 8"1 
.511 
• 1"' 

2.68 
2. 8fl 

8. 22 
~u.5~ 

fi. 0 ~ 

lo.~.? 

, . ~';' 
? , . 'iC• 
2:. c-

• <': "'O • 
oc--;, -
""'""' ........ ,. . " ...... _, 

• , ('L 'i T 

. C ~C6 ,. 

.f.?~. ,. 
-~;.~~ -

2:.16 '2.46 100.00 2.E~t· T 

:: 4. 86 
'.: :'. ll II 
19. ;4 
11.28 
6. 20 

28.116 

:: • 84 
3 1 .5:: 
2::.119 
14.75 
., • ::;6 

, . :o 
: • u-" 

.60 

.19 

.05 

3.45 
. ::5 
.32 
• , 2 
.::6 

~ ~ ... , 
6 1. Cc 
10 . .,: 
:.;~ 

01 

7t.90 
., • 55 
6.9~ 
2.7C 
... e2 

• ?OC.~ ,. 

.e::~ • 

. , :«? • 

.CL:: • 
• D .. 1 6 T 

.7004 -

.0Bc15 '!° 

.0"'40 T 

• C28 .. -
• c~ ";. lJ T 

25.02 11.61 •oc.oc ~.oE6o ,. 

, : • -:,7 

0. 17 
II. 2f 

68 .• ., 
~; . 8: C:O'"':.. T 

':. E CC() • 

2.0"9? T 

22.07 25.;6 1QC.OO s.e652 • 

36. ;:: 
10. :04 

~0.2"' 
8.25 

20.6? 100.0G 

78.5~ 7.0062 T 
2 1 •I; 1 1 , '108 6 T 



1:i A L A N C E 
--------------------------

client: 
material: 

procedure: 

product I particle 
I size 
I mm 

,··· • 
enclo:qure: 7.15 
P.-A.-No.: 
date: 

9-8125-9-5023 
05.03.1986 

Pyrite:q, Pho:qphate:q & Chemical~ ( PPC ) 
pyrite ore "medium p;rade" 10 - 0 mm 

,Hp;p;tnp; te~t 9, 11 & 13 

I weip;ht recovery I :qu l ph11 r T 

T raw ore fractionT p;rade recovery % conterit T 

J ,, % I % raw ore fract1.on T 

--------------------------------------------------------------------------------------concentrate ~tep 1 I + 0.5 I 16.0700 16.07 T 37.90 29.85 29.85 6.0905 T 
concentrate step , I - 0.5 J 5. 31.100 ;:>, • 4 1 T 34.69 9.08 38.92 1.8521.1 T 

concentrate step 2 I + 0.5 I 8. 1800 ?9.59 I 31.1. 64 13.89 52.81 2.8336 J 

concentrate :qtep 2 I - 0.5 I 1.3700 30.96 J 20.09 1.35 51.1. 16 .275? T 
concentrate ~tep 3 I + 0.5 I , I.I. 7 100 45.67 T 26., 9 18.88 13.011 3.8525 T 
concentrate ~tep 3 I - 0.5 I .7800 46.1.15 I 14.52 .56 73.59 .1133 I 

--------------------------------------------------------------------------------------
concentrate I 10 - 0.5 I 38.9600 3lL 96 I 32.79 62.61 62.61 12.7766 T 

--------------------------------------------------------------------------------------
concentrate I - 0.5 I 7.4900 7.49 J 29.92 10.98 10 .98 2.21.109 T 

--------------------------------------------------------------------------------------
concentrate I 10 - 0 I 46.4500 46.45 I 32.33 73.59 73.59 15.0176 J 

--------------------------------------------------------------------------------------
tailingl" I 10 - 0 J 46.0500 92.50 J 8.90 20.08 93.68 U.0985 J 

--------------------------------------------------------------------------------------BATAC overflow 
spiral classifier 

I 
I 

- 0.2 I 
- 0.2 I 

3.1900 95.69 I 
4.3100 100.00 J 

19.44 
15.54 

3.01.1 96.72 
3.28 100.00 

.6201 I 

.6698 I 

---------------------·----------------------------------------------------------------
tailings & slimes 

raw ore 

I 10 - O 
J 

I 10 - 0 

J 53.5500 100.00 I 10.06 26.41 100.00 5.3881.1 T 

I 100.0000 I 20.63 10 .00 20.1.1059 J 

--------------------------------------------------------------------------------------



•• 
B A L A N C E 
--------------------------

enclo:<1ure: 
P.-A,-No.: 
date: 

• 
7. 16 

9-8125-9-5023 
05.03.1986 

client: 
ma teria 1: 

Pyrite~. Pho:<1phates & Chemical~ ( PPC ) 
pyrite ore "medium grade" 10 - 0 mm 

procedure: jip:~in~ te:"lt 9, (10 + 11) & (12 + 13) 

product I particle T weip:ht recovery T ~ulphur I 
I size I raw ore fr~cttonJ p:rade recove,.y % content J 
I mm I «Yo % T % ,.aw ore fraction T 

--------------------------------------------------------------------------------------concentrate ~tep 1 I + 0.5 I 16.0700 16.07 T 37.90 28.00 28.00 6.0905 J 
concentrate step , I - 0.5 I 5.3400 21.41 J 34.69 8.52 36.51 1.852lJ J 

concentrate step 2 I + 0.5 T 10.0200 31.43 T 36.76 16.93 53.45 3.6834 T 

concentrate step 2 I - 0.5 J 1.6000 33.03 I 22.31 1 • 61' 55.09 .3570 T 

concentrate step 3 I + 0.5 T 12.81'00 45.87 I 29.31 17. 30 72.39 3.76314 J 
concentrate step 3 I - 0.5 I .9900 46.86 I 16.30 • 7 4 13.13 .161U T 

--------------------------------------------------------------------------------------
concentrate J 10 - 0.5 T 38.9300 3~L9 3 T 314.77 62.23 62.23 , 3. 5 37 3 r 
-----------------------------------------------------------------··--------------------concentrate I - 0.5 J 7.9300 7.93 I 29.90 10.90 10.90 2.3708 T 
--------------------------------------------------------------------------------------
concentrate 

tailings 

BATAC overflow 
spiral cla~sifier 

tailings & slime~ 

I 10 - 0 I 

I 10 - 0 I 

I 
I 

- 0.2 I 
- 0.2 T 

I 10 - 0 
I 

J 

1'6.8600 46.86 T 

45.6400 92.50 I 

3.1900 95.69 I 
4.3100 100.00 I 

53.1400 100.00 T 

33.95 73.13 73.13 15.Q081 T 

9.98 20.94 914.07 14.5549 T 

19.44 
15.54 

2.85 96.92 
3.08 100.00 

• 620, J 
.6698 T 

11.00 26.87 100.00 5.8lJlJ8 T 

--------------------------------------------------------------------------------------rAw ore I 10 - 0 I 100.0000 I 20. 6 =~ 100 . 0 0 21.75?8 T 

--------------------------------------------------------------------------------------
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_product 

B A L A N C E 
--------------------------

client: 
material: 

procedure: 

concentrate (screen re~idue) 
concentrate (screen passing) 

cone · 

tai .. gs 
tai .np;s 

tailings 

1te 

(screen residue) 
(screen passinp;) 

e • 

Pyrite~. Pho~phate~ ~ rhemfcal~ 

pyrite ore (medillm ~rade) 
raw ore 

Ji~p;in~ tP.~t 15 

I particle 
I ~ize 

I mm 

T wei~ht recovery T 
T raw ore fractionT 
T % % I 

I 10 - 0.5 T 
I 0.5 - 0 I 

I 10 - 0 .... 
~ 

I 10 - 0.5 T 
I 0.5 - 0 T 

I 10 - 0 I 

52.82 
15.98 

76.77 T 
23.23 T 

68.80 100.00 I 

29.30 
1.90 

93.91 T 
6.09 T 

31.20 100.00 J 

Pnclo~ure'. 7.18 
P.-A.-No.: 
date: 

9-81.?5-9-50.?3 
;>IJ Aort 1 1986 

!'rnlph11r T 
~rade r•Pcoverv contP"t T 

I raw ore I fr~ct. I T 

29.50 
18.90 

27.04 

8.31 
16.IJO 

8.80 

7.?.9<) 
14.15 

87.14 

1 1 • 4 1 
1 • 116 

12.86 

83.16 1r;.r;B1q r 
16.2'1 3.0202 T 

100.00 18.60;>1 T 

A8.65 
1 1. ?c; 

2.h31J8 T 
.311f) T 

100.00 2.71Jf)l.J T 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------raw ore I 10 - 0 T 100.00 T 20.63 100.00 21.?ll8F, T 



~ Scheme of discharge gates encl. 8 

0 light pamc Its ( tQ i lings ) 

type 1 t 
~ intargrawn particles 

• heavy particles ( pyrit. I 

type 2 



tt • 

pnc I o!'lurf': 9 
Ll!lt of fl:,t1ttlon tf'!lts 

. 
'Cest no. matf'rial fraction rlt!ltributlon 

r:oncf'ntr1ttf' rf'1f'cts ff'ed I 
mlt!IS- S-qrftdf S-rf'C. 11111!'1!1- S-qr&df' S -rf'c. S-qradf' Y. 

" " " " " " anal. calc. 

1 raw ore 0,5 - 0 50' 76 43,27 85,20 49,24 7, 'IS 14,8 l6,04 25,78 

2 talllnq!I of }i~-tf'st 14 " 4'l, 71 37,74 86,03 50,29 I 5,66 13' 17 21,61 

3 .. .. " " 17 .. 34 '5 3:,,59 75,15 65,50 6,20 24,95 16,60 .. ,,.J 
4 mlddl lnqs" " .. .. .. S0,60 39, 37 85,57 49,40 6,80 14,43 2~,60 2J,2e 

s r11w orf' " 52,i'O 41,51 85,49 i\7,80 1,10 14,52 ;.>6,04 ;.>S, 35 

6 .. .. 55,30 40,54 87' 14 44,70 7,40 12,86 26,04 is,n 



.---------~-------,,...--------------------------------------... -----------------. enclc!'u:e: I0.0 

F:o~ - s~~ ~lota~lon tests 

a flot~tio~ test ~ - 5 

1 1 t-------~--~------4 ... rE' 0 ~~~ 

-· 
-----... -..-------~ 

1 

' . . =: : _ :·: c:.: -, - :. es : .... 

:e2:: 
-

1 1 I 1 I 1 1 1 

I 1 • • • • 
froth 1 2 3 ' 5 6 :-eject~ 

----

~--~-.....L.----..... ----------------------------lml!!!!!l!!m!!!B!!ll-...-. .................... ____ ..._ ____ _,......_ 



b A L A N C t:: 
--------------------------

client: 
111.·1ter1aJ.: 

procecsure: 

product 

froth 
midCSlings 

concentrate 

:·• • 

enclosure: JO. 1 
P.-A.-No.: 9-8125-Q-~02~ 
date: 21 April 1986 

Pyrites,Pho~phates & Chemical~ Ltd., Tndia 
pyrite ore (medium grade) 
inw ore fraction 0.5 - 0 mm 

flotation te~t 

I t'lotationJ 
I time I 
I min 1 

I 
I 

l 

13 
5 

I 
I 

I 

wei~ht recovery T 
t'eed prod. raw ore I 

'%. ~ "lo I 

46.j2 
4.44 

91. 25 
tL 75 

50.76 100.00 

9. 12 I 
.87 I 

9.99 I 

~ulphur T 
~r~de recovery I content T 

~ feed prod. raw orP. T 

45.76 
, 7. 31 

82.22 
·2. 98 

96.50 
3.50 

20.04 21.1960 I 
.73 .7686 T 

43.27 85.20 100.00 20.76 21.9646 T 

------------------------------------------------------------------------------------------------
rejects I J 49.24 100.00 9.70 T 7.75 14.80 100.00 3.61 3.8161 T 

------------------------------------------------------------------------------------------------
feecs of flotation I T 100.00 19.69 I 26.04 100.00 24.37 25.7807 T 



b A L A N C E 
------------------- ------ -

client: 
material: 

procedure: 

proouct 

• • 
enclosure: 
P.-A.-No.: 
date: 

Pyrites,Phosphates & Chemicals Ltd., Tndia 
pyrite ore (medium grade) 
tailings 0.5 - 0 mm of ji~ging test 14 

flotation test 2 

weight recovery J 
feed prod. raw ore I 

10.2 
9-8125-9-5023 
21 April 1986 

sulphur 
recovery ~ 

I flotationl 
I time I 
I min I % ~ 3 T 

grade 
~ feed prod. raw ore 

T 
content T 

T 

------------------------------------------------------------------------------------------------
froth 
midalings 

I 
I 

15 
5 

I 
I 

39.03 78.52 
10.68 21.48 

1. 06 I 
.29 I 

41.89 
22.58 

75.67 87.15 
11.16 12.85 

2.00 16.3497 T 
.29 2.4115 T 

------------------------------------------------------------------------------------------------
concentrate I 1 49.71 100.00 1. 35 I 37.74 86.83 100.00 2 • 29 ·18 • 7 6 12 T 

------------------------------------------------------------------------------------------------
re.Jects I I 50.2Y 100.00 1. 37 I 5.66 13.1? 100.00 .35 2.8464 T 

------------------------------------------------------------------------------------------------
feea of f 1otation I 1 100.00 2.72 I --- 100.00 2.64 21.6076 T 

------------------------------------------------------------------------------------------------



b A L A N C C: 

============= 

client: 
mater1a1: 

procedure: 

product 

e • 

enclosure: 
P.-A.-No.: 
date: 

Pyrites,Phosphates & Chemicals Ltd., India 
pyrite ore (medium grade) 
tailings U.5 - 0 mm of ji~gin~ test 17 

flotation test 3 

10.3 
9-8125-9-5023 
21 April 1986 

~rnlphur T I flotationI 
I time 1 
I min I 

wei~ht recovP.ry T 
feed prod. raw ore T grade recovery ~ content T 
~ ~ ~ T % feed prod. raw ore T 

------------------------------------------------------------------------------------------------froth I 1 3 I 11. 60 51.01 .51 I 45.20 48.69 64.79 , . 1 0 7.95'>2 T 
midolings 1 I 6 T 1,. 00 31. 88 .32 I 20.80 14.00 18.63 . 32 2.2880 T 
m1ddl1ngs 2 I 4 I 5.90 17. 10 . 17 I 34.50 12.46 16.58 .28 2.03'>'> T 

concentrate I I j4.50 100.00 1. 0 1 I 35.59 75.15 100.00 1.70 12.2787 T 

rejects I I 65.50 100.00 i . 9 1 I 6.20 24.85 100.00 .56 4.0610 I 

feed of flotation I I 100.00 2.92 I 16.60 100.00 2.26 16.3397 T 

------------------------------------------------------------------------------------------------



B A L A N C E 
--------------------------

client: 
material: 

proceaure: 

product 

• • 
enclosure: 
P.-A.-No.: 
date: 

Pyrites,Phosphates & Chemical~ Ltd., Tndia 
pyrite ore (medium grade) 
middlings 0.5 - 0 mm of j1~ging test 17 

flotation te~t 4 

weight recovery J 
feed prod. raw ore I 

J0.4 
9-8125-9-5023 
21 April 1986 

sulphur 
recovery ~ 

I flotation! 
I time I 
I min I % % "lo I 

p;rade 
% feed prod. raw ore 

T 
content T 

T 

------------------------------------------------------------------------------------------------
froth 
middlings 

I 
I 

15 
5 

I 
1 

4 3. 20 
'7. 40 

85.38 
14.b2 

1. 27 I 
.22 I 

42.70 
19.90 

79.24 
6.j3 

92.61 
7.39 

2.58 18.4464 J 
.21 1.4726 T 

------------------------------------------------------------------------------------------------concentrate I I 50.60 100.00 1 • 4 9 I 39.37 85.57 100.00 2.78 19.9190 T 

rejects I T 49.40 100.00 1.45 I 6.80 14.43 100.00 .47 3.3592 T 

feed of flotation I ] 100.00 2.Q4 l 23.60 100.00 ~.25 23.278? T 



b A L A N C e 
============= 

client: 
material: 

procedure: 

prolluct 

• e 

enclosure: 10.5 
P.-A.-No.: 9-8125-9-')023 
date: 21 Apr1 l 1986 

Pyrites,Phosphates & Chemical~ l.td., Tndia 
pyrite ore (medium p;rade) 
raw ore fraction 0.5 - 0 mm 

flotation test 5 

I flotation! 
I time I 
I min I 

weip;ht recovery T 
reed prod. raw ore T 
% % % T 

p;ra de 
% 

sulphur 
recovery ~ 

feed prod. raw orP 

T 
content T 

T 

---------··--------------------------------------------------------------------------------------f1·oth 
miodl1ngs 

concentrate 

re Jee ts 

I 
I 

I 

I 

fee~ of flotation I 

16 
b 

I 
I 

"!" 

J 

4).20 
9.00 

82.76 
17. 24 

52.20 100.00 

47.80 100.00 

I 100.00 

ti.51 l 
1.77 I 

10.28 T 

9.41 T 

19.69 I 

44.70 
26.20 

76. 18 
9.30 

89. 12 
10.88 

18.')6 19.3104 T 
2.27 2.3580 T 

41.51 85.48 100.00 20.83 21.6684 T 

7.70 14.52 100.00 3.')lt 3.6806 T 

26.04 100.00 24.37 25.3490 T 



& A L A N C E 
--------------------------

client.: 
material: 

procedure: 

product. 

froth 1 
froth 2 
froth :':> 

froth 4 
froth 5 
froth 6 

• {-

enclosure: J0.6 
P.-A.-No.: 9-8125-q-502j 
date: 21 April 1986 

Pyrites,Phosphates & Chemicals Ltd., India 
pyrite ore (medium grade) 
raw ore fraction 0.5 - 0 mm 

flotation test 6 

I t'lotationI 
I time I 
I min I 

I 2 I 
I 2 I 
I 2 I 
I 4 I 
I 2 I 
I 4 I 

weight recovery J 
feed prod. raw ore I 
% % % I 

1tL40 :;3.21 3.62 J 
14.20 25.68 2.80 I 
7.40 13.38 1. 4 6 I 
4.90 8.86 .96 I 
6.90 12.48 1.36 I 
j.50 6.:;3 .69 I 

sulphur 
grade recovery ~ 

% feed prod. raw ore 

4 5. ·ro 32.69 37.51 7.97 
43.70 24. 12 27.68 5.88 
42.40 12.20 14.00 2.97 
38.20 7.28 8.35 1.77 
28.70 7.70 8.83 1.88 
23.20 3. 16 3.62 .77 

T 
content T 

T 

8.4088 T 
6.2054 T 
3.1376 T 
1.8718 T 
1.9&03 T 

.8120 T 

------------------------------------------------------------------------------------------------concentrate I 16 I 55.30 100.00 10.89 I 40.54 87.14 100.00 21 .24 22.1n59 I 

------------------------------------------------------------------------------------------------rejects I I 44.70 100.00 8.80 I 7.40 1 2 • 8 6 1 00. 00 3. 13 3.3078 T 
------------------------------------------------------------------------------------------------feed of flotation I I 100.00 --- 19.69 I 26.04 100.00 --- 24.37 25.7237 J 

------------------------------------------------------------------------------------------------
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' StOIMtNTATION CURVES i 
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PPC Sal&dipura pyrite ore 

sample "mg" raw ore fraction -0.S mm 

test 

1 

2 

3 

4 

'~ 5 

solids 
feed 

374 

2.37 

147 

237 

14 7 

1 
2 

._.---5 3 

content (g/l) 
thicke~ clear 
produc~ water 
(after 10 min) 

674 1.3 

50(; turbic 
417 " 

1421 " 

1562 0.4 

el'\c:losure 11 

. loc:c:ulant 

.. g/rri 
3 

Praesto: . 
.5 .. 

5 10 15 20 25 

sedimentation time min 

230'. 



.. , .... -:C\~·~~P: 12.J 

1 ~ - , -e---: r = 0- n 

-~ - -

co11centrate t 2: i . ~ c 



product 

H A L A N C E 
============= 

client: 
material: 

procedure: 

• • enclo~ure: 12.lb 
P.-A.-No.: 9-8125-9-5023 
date: 05.03.1QA6 

Pyrlte~, Phosphate~ & Chemicals 
pyr1tP ore (medium p;rade) 10 - 0 mm 
fraction 10 - 0.5 mm : remixed material 
fraction 0.5 - 0 mm :fraction of screen-!•rnlphur-anal:v~t~ 

ji~~inp; test 7 
combined wlth flotation test 5 

I particle I wety,ht recovery I 
I ~ize I raw ore fractionT 
T mm T ~ ~ I 

~ulph11r 

p:r:ide r~covery 94 
~ r:iw or~ f ract 

r 
cont:,ant T 

T 

---------------------------------------------------------------------------------------------------------concentrate via discharge p;ate 
concentrate via di~char~e y,ate 
concentrate "jip;p;inp; through the screen" 

Jig concentrate 

froth of flotation 
middlings of flotation 

flotation concentrate 

concentrate of jigging and flotation 

jip; tailing~ dewaterin~ screen residue 
Jip; tailings dewatering screen passing 
flotation tailings 

I + 0.5 
T + 0.5 i 

I + 0.5 

I + 0.5 

l - 0.5 
I - 0.5 

I - 0.5 

I 10 - 0 

I 
I 
I 
r 

+ 0.5 
+ 0.5 
- 0.5 

I 
T 
I 

I 

I 
I 

I 

T 

I 
I 
I 
I 

26.2614 8,. 95 I 
2. 8 109 8.77 I 
2.9715 9.27 I 

32.0438 100.00 I 

8.5061 82.76 I 
1.7720 17.24 I 

10.2181 ioo.oo r 

42.3219 

46.5798 
1.6865 
9.4118 

T 

I 
80.76 J 

2.92 I 
16.32 r 

35.78 46.20 8'). 11 Q.?963 T 

35.87 IJ. 96 9. 13 '.oo~:_> r 
2, . 32 3. 1 1 5 . 7 lJ .6~35 T 

34.45 54.27 100.00 11.0381 T 

44.70 
26.20 

18.70 89.1.? 
2.28 10.8A 

3.802? T 
.rt61J~ T 

41.51 20.98 ioo.oo h.2665 r 

36.16 75.25 

8.68 
15.75 
7.70 

19.88 
, • 3 1 

3.56 

80.32 
5.28 

11'.ltO 

1t;.301J6 r 

T 
1J.or.131 r 

.2656 T 

.7247 r 
--------------------------------------------------------------------------------------------------------· final tailings I 10 - 0 

I 
T 
I 

57.6781 100.00 J 
I 

8.73 24.75 100.00 5.0335 T 
T 

--------------------------------------------------------------------------------------------------------· raw ore I 10 - 0 I 100.0000 ... 
.1. 20.63 100.00 20. 'l?81 T 

--------------------------------------------------------------------------------------------------------· 



PPC INDIA 
~flmple: 

flotation test no.= 5 

raw ort ~-0 •111 

100 ~. llC1'5 rtconry 
•1. S-gradt ( •1. cGlc. va\ut) 

100 "!. s-rtcovuy 

flotation 
cell 

BATAC - jig 

cone tn tratt 

enclosure: 

tailings 



bALANCt: 
-------------- - -- - - - - - - - - -

client: 
material: 

procedure: 

••• 

T particle T 
T :=iizP. I 
1 mm T 

-
enc lMHI re: 12.lb 
P.-A.-No.: 9-81?5-q-'}023 
date: 05.0,.1986 

PyriteA, Pho~phate~ & Chemical~ Ltd., Tndta (ppr) 
pyrite ore (medium grade) 10 - 0 mm 

,"iip;p;inp; teAt 9, 10 & 12 
combined with 
flotation te~t 5 

~ulph11r T wel~ht recovery T 
raw ore product T Rrade recovery % content T 

°lo % T % raw ore product T 

-------------------------------------------------------------------------------------,)ip; coneentrate 
t'lotation froth 
flotation middlin~A 

concentrate 

JiK tailinM:=i 
flotation reJect~ 

final c.a11in~s 

raw ore 

T + 0.5 
T - 0.5 
T - 0.5 

T 10 - 0 

J + 0.5 
I - 0.5 

I 10 - 0 

I l(J - O 

T 
I 
I 

T 

T 
I 

T 

I 

38. 10 8 1. 06 T 
7.40 15.'/4 T 
1. 50 3. 19 I 

ln . 00 100. 00 T 

1111 • 9 0 8 4 • 7 2 T 
8. 10 1 5. 28 J 

53.00 100.00 T 

100.00 --- T 

36.64 ')Q.95 79.04 13.9598 T 
44.70 14.20 18. 7 3 ).3078 T 
26.20 1. 69 ;>. 23 • ~930 T 

j7.58 75.84 100.00 17.6606 T 

11.14 21.q8 H8,q1 5.0019 T 
7.70 2.68 11.09 .6237 T 

10.61 24.16 100.00 5.6256 T 

20.63 100.00 2~L 2862 T 



l 

~v .. ~ ~~~ r"'c~=,__a:~~ .;. : 1 
r-" __ : ,-?:~ 

:~;a~•3~i•=••••~•r=s~••=•==~~~= 
~l""w _ ~h~~t: Jigging testi7 co•b1ned 

with flotation test 5 

....... - ~ -
- ~ '=' - -

.~ :; .,.. - - - 2 -



li A I. A N C t-: 
--------·------------------

client: 
material: 

pl"oceaure: 

~ . 

... 
ene l 0~11 rt> 
P.-A.-No.: 
c1ate: 

-
12.Jb 

9-812'>-9-'>0?i 
0'>.03. 19Hh 

Pyr'tes, Pho~rhates & Chemi.ca~~ Lt,d .• Tnrli~ (PPr) 
pyrite ore (me<H11m ~r?.de) 10 - 0 mm 

,np;p;tnp; te~t 17 
comb i neci with 
flotation te~t 5 

r particle T wei~ht recovery T 
T size I raw ore product T 
T mm I % % 

.sulr>h11r T 
gr~de reco~~rv % ~n~:Pnt T 

% r?.w ore rrorl11ct f 

--- --- --·· ------- ---- --- -------- - --------------- ... -- -- ---------------- -- ...... - -- ....... ---· --- -·- -
JiR ".!Oncentrate I + 0.5 1 ":i?. 86 8?.Ll~ I :;3.28 60. ~~8 79.0? 12.')qqg T 
flotation froth T - 0.5 T 6.b7 14.?~~ T 44.70 11.1. 29 18,70 C',q81? T 
•·1oteltio11 midd~ing.s r - 0.5 T 1. j9 ) • 0 3 T 26.?0 1. 75 2.?8 • 36 4? T 

concf"ntrate T 10 - 0 I 45. 92 '100. u•) r 34.72 76.q1 100.00 15.945~ T 

---------------------------------------------------------------------------------··--
,)lg tailing.s I + 0.5 J 45.Lt5 84. 011 I 9.30 20.?6 81).88 4.2?(>Q 
Jig tailinp;s I -{ 0.5 T 1. <6 £:, jj T 10. 10 • 6 1 ?.')q .1?.7~) 

t'iotatior. rejects I - 0. ') T 7. j., 1:1.t<~ T 7.70 2. 7 2 11. 5~-< .567-:-, T 

final tailinp;.<J I 10 - 0 I 5 1L 08 100 00 1 <).10 23.S9 100.00 4.q216 T 

raw ore T 10 - 0 T 100.0tJ 1 20. 6 :-. 100. 00 20.ob71 T 

" 



---

Pv~!~es, ~~~~c~~~~! & C~~-~:~:5 
•*z::c:::;•a:~&aa:a~:•••••c:a:; 

raw o::e 

L._ 
-~- ·1=-±a·. -··· ,...;- ..... - - ·- _, .. 
;: ~ !"'"-=- ,-_. 

0 r 
ce.,..·a•_e~ - .. ~ :=~--~·-

res~~~~ ~2~~-

ji~q~r.g te~t 1~ ~>~~ 

~:th ::c~a~i0~ ·~e· 

I 
I 

_._. 1 

12.•o 

,_, 

I -

I 



product 

.1 lK concentrate 

.JiK concentrate 

.JiK •lddl inK!'I 

bAl.ANC1-: 
:::::::=----::-

cli1rnt: 
materla I: 

procedure: 

• 

dewater\nl( !'ICreen rP.!'l\d11e 
dewatPrlng !'ICrP.en pa!'l~lnl( T 
dewattJrlog !'lcreen rP.~ld11f' I 

riartlcl" 
"I 7 e 

mm 

• 0.5 
• (J. ') 

• o. <; 

Pnr. l 0~1•rfl ~ 

r.-A.-Nn.: 
rl:il.,.: 

•• 
'2.4h 

•1-H•,"1-<t-'ill?'• 
O'i. II". 1 •JH f1 

Pyrlt""• Pho!'lphatP.'I & r.h .. mical., l.t.<1., 1 nr1t" (PPr) 
nyrtt,. ore (mfl'd111m 11,rarlP) •O - 0 mm 

,1111:11,t n11, tl''1t 17 
r.nmtitn"n 1o1tth 
flot:ittnn te"t • ann ll 

""I nh11r wetir.ht r~covrrv 1 

raw nre prn!l11ct Kracle rfl'cnvPrV ~ rnnt,.nt 1 

" .,. 
;>1. 11 

."iO 
1 lj. ;><; 

61. Oil T 
1.37 T 

:17. 611 T 

' r.iw ore n rn1111c t 

36. -~o 
'0. ;.>O 
;>H. •;o 

•q.76 
.7;> 

1Q. ;><; 

H,<,·1 
1. ;,n 

"•;>.;>"• 

A. ·;f\HQ 
• 1'i t 0 T 

ll, Of1' ~ T 

-----------------------------------------------------------------------------------------------------------
.llR concentrate and jig mlddllng'I • u. <; ji.llfl 100.00 T ·n.:>11 i:,q.1;> 100.on 11.601; 1 

--------------------------------------------------------------------~--------------------------------------
.tiK concen1.rate 
.JlK concentrate 

dewaterinK !'lcreen re!'lldue T 
dewaterlnK !'lcreen pa!'l'linK T 

- o.r; 
- o . ., 

I. hQ 
., • ll 11 

17.66 T 
tl;>. ·111 T 

·10. oo 
·p. llo 

?.lln 
, 1. 7 1 

17 .01 
R;> ,QI\ 

."irno 1 
? • It 711 ·; I 

--------------------------------------------------------------------------------··--------------------------
Jil': concentrate and JlK mlddltn11:~ 

flotation of tallinl':!'I - 0.5 mm 
1·1otation of taillnM~ - O.<; mm 

l'roth 
mld<ll. 

flotation of talllnM11 froth and mlddltn11:11 

flotation or •lddling11 - o.<; mm 
notation ol' mlctdlinK!'I - O.<; mm 

froth 
mlddl. 

T 
T 

- o . ., 

- 0. <; 
- 0. <; 

- 0 .<; 

- o • ., 
- o. r; 

flotation or middllnR!'I froth an<I mt1dllnR" I - O."i 

concentrate of jl~ and flotation T 10 - 0 

'l.'i7 100.00 T 

• '1;.> ') 1. llQ T 
• ll9 Ill!.<; 1 T 

1.01 100.00 r 

1.n 
• ;>;> 

lh.;>3 1 
111. 77 T 

1.119 100.00 r 

IJC). Ql 

11.1<, 111.n 100.00 ;>.'ll1'" r 

110:,.1() 
?">. ~,H 

'1'>. h l 

ll;>. ·10 
19.QO 

"<Q. 1 ~ 

1. 11 
.')lj 

,,., • 17 

111. H., 

1 • 7 1 100. Oil 

;>. ')7 

.;>1 
q;:>. <; 1 

7 .11·1 

;>. 7H 100. oo 

'i).10 711. <ll 

.;)"Jll'l ' 

. , ?'1 ~, ' 

• ·;<;1111 I 

• '),. ;J ~ ' 
.Oil •H I 

• "iHh 1 r 

1'1. <,;>1111 ' 

-----------------------------·-----------------------------------··-----------------------------------------
.llR tallln11:~ dewaterlnl': "crPen rP!'lldue 1 • o.r; 1 110.,.11<, •HI. 77 T q. ·rn ;>o. o ·, Q;> .11'1 •1.;>;>l1<J T 

_llfl: ta it lnl':" dewaterln11: ~creen pa~" I n11, I + o.r; T 
1. "'' 

;>.');> T 10. 10 • ho ;, .. , .. . l?./ l 

l'Jotatton of .11~ talllnl':" reJt>ct!'I ' - o . ., I 1 ,Q1 ·1. H 1 T (,. ;>O .'ih ;>.'>'I • 11H11 
1·1otatton of Jiii: mlddllnl':l'I rejt!ct" T - O.'> T 1,11<; 2 .1io I Ii.HO • 117 ;> • I ft • O•JH(1 

final t11iltn11:~ T 10 - O '>0. 0-1 100. 00 1 lj , 1 l ;> 1. Ith 1 0 0 • I) 11 11 , '> ·r 1 1 I 

raw ore 1(Ill.00 ;>O.bl 100,00 ;.> 1 • 0'11\ ti ' 
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• 
B A L A N C E 
--------------------------

e 
enclo!'l11rP.: 
P.-A.-No.: 
date: 

12.5b 
9-8125-9-5023 
24 April 1986 

client: 
metterial: 

Pyrites, Phosphate~ & Chemical!'! 
pyrite ore (medium p.;radP.) 10 - 0 mm 

product 

concentrate 
concentrate 

procedure: 

jig concentrate 

froth of flotation 
middlings of flotation 

f lot&tion concentrate 

cone. of jig & flotation 

jip;p;inp; test 14 
combined with flot~tion test 2 

I particle I weiF,ht recovery T 
I size I raw ore fractionT 
I mm I % % T 

I 10 - 0.5 I 
I - 0.5 I 

I 10 - 0 

I - 0.5 
I - 0.5 

I - 0.5 

I 10 - 0 

I 

T 
I 

T 

I 

38. 1400 79.97 T 
9.5500 20.03 I 

47.6900 100.00 I 

1.0600 78.52 T 
.2900 21.48 I 

1.j500 100.00 T 

49.0400 T 

!'lulphur T 
~rade recovery % content T 

% raw ore fract T 

31.09 53.39 79.73 11.8577 T 
31.56 13.57 20.27 3.0140 T 

31.18 66.96 100.00 14.8717 T 

4 1. 89 
22.58 

37.74 

2.00 87.15 
.29 12.85 

2.29 100.00 

31.36 69.25 

,441.10 T 

.0655 I 

.')095 T 

15.3812 T 

----------------------------·----------------------------------------------------------------I 
jig tailin~s screen residue I 
jig tailings screen passing I 
flotation tailinp;s J 

+ 0.5 
+ 0.5 
- 0.5 

final tailings I 10 - 0 
I 

I 
I 
I 
I 

I 
I 

48.5800 
1 • 0 100 
1.3700 

I 
95.33 T 

1.98 l 
2.69 I 

50.9600 100.00 I 
J 

13.60 
14. 4 1 
5.66 

29.75 
.66 
.35 

96.73 
2. 13 
, • , ll 

T 

6.6069 T 
.11155 T 
.0775 T 

13.40 30.75 100.00 6.8300 T 
T 

---------------------------------------------------~----------------------------------------raw ore I 10 - 0 T 100. 0000 I 20.63 100.00 22.2112 T 

--------------------------------------------------------------------------------------------
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sample: ' , mg 12j 
jigging t~t no.: 9, {10•11),(12+13; 
flotation test: 3 
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e 
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product 

8 A L A N C E 
============= 

client: 
mnterial: 

procedure: 

e e 
Pnclo:q11rP.: 
P.-A.-No.: 
date: 

Pyrite~, Pho~phate~ & r.hem1cal~ 
pyrite ore (medl11m p,rarle) 10 - 0 mm 

ji~~in~ te~t 9, (10 + 11) ~ (12 + 13) 
combined with flotation te~t 3 

12.6b 
9-81?5-9-50?3 
?LI Aprl 1 1qR6 

~11lph11r T T part1clP. T welp,ht recnvP.ry T 
T ~l7.P T raw ore fr~ct1onT ~r~dP. rPcnverv S cont-nt T 

T mm T % % T % raw or~ fract T 

--------------------------------------------------------------------------------------------------------· 311. 77 
;>Q.qo 

6?. LI 1 
10. Q 1 

Ac;.oq n.c;3fio r 
11.1.9, ?.1711 T 

38.9300 
7.9300 

83.oR T 
1n.92 T 

I 10 - 0.5 T 
I - 0.5 T 

Ji~ concentrate step 1, 2 & 3 
ji~ concentrate step 1, 2 & j 

----------------------------------------------------------------------·----------------------------------33.95 73.35 100.00 15.Q07 0 T l.16.8600 100.00 T I 10 - 0 I jig concentrate 
--------------------------------------------------------------------------------------------------------ll').20 

25.58 
2.75 6ll.79 
1.50 ~5.21 

.c;qt)F, T 

• 121.1;> l 
T - 0.5 
I - 0.5 

T 
I 

1. 3?00 5 1. 0 1 T 
1.2675 ll8.Q9 T 

froth of flotation 
middlings of flotation 
--------------------------------------------------------------------------------------~-----------------35.59 ''·25 100.fJO • 920(1 T 

I - 0.5 I 2.5875 100.00 T flotation concentrate 
--------------------------------------------------------------------------------------------------------31.1.03 77.'59 , 6. 8279 ,. 

I 10 - 0 T 49.41175 1 concentrate of jigging and flotation 
---------------------------------------------------------------------------------------------------··----T 

ll .c;c;n9 T 
• .,OIJ(, T 

I 
I 10 - 0 
T - 0.5 

T 
J 
J 

45.6400 
4.9125 

T 
9U.?8 J 

q.72 T 
9.9A ?1.00 9~.7: 
6.20 1.~o 6.27 jip; tailinp;~ 

flotation tailing~ 
------------------------------··-------------------------------------------------------------------------9.61 22.l.11 100.00 4.8S9ll T 

T final tailinp;s I 10 - O 
I 

I 
T 

50.5525 100.00 I 
T 

--------------------------------------------------------------------------------------------------------20.63 100.0(l 21.6873 T 
raw ore I 10 - 0 T 100.0000 J 

---------------------------------------------------------------·----------------------- ------------------




