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PRE-FEASIBILITY REPORT ON CHALK SAMPLE FROM
GUJARAT

(For Industrial Extension Bureau, Gujarat)
By

M.SRAO, A.TSUTAONE, S.C.TALUJA, P.N.DEO &
K.S.RAJU

INTRODUCTION

Indian Bureau of Mines (IBM), Govt. of India, Ministry of Steel & Mines arc
Industrial Extension Bureau (iNDEXTb), a Government of Gujarat organisation, had signe?
the Memorandum of Undertaking (MOU) for conducting the laboratory scale and Pilot sca'e
beneficiation studies on chalk, clay and silica sand samples. After completion of laborator
scale and pilot scale studies, the techno economical feasibility report was also to be prepares

on these three minerals separately.

IBM had conducted the laboratory scale investigation on two chalk samples (IBM RI
No. 1240 and 1250) from Adityana Mines, Porbandar dist.,, Gujarat and onc pilot scale
beneficiation studies on chalk sample No. JT (IBM RI No. 1250) vide [BM RI No. 13!¢.
The pilot scale beneficaition studies were conducted with the following three routes anc

each route comprises of the following unit operations:

Route No. I :

Circuit Scrubbing, classification and multi-étage Hydrocyclone.
Route No. H1:
| Circuit Scrubbing, classification and flotation with two cleanings.
Route No, ITI :
Circuit  : Scrubbing, classification and Wet High Intensity Magnetic

Separation (WHIMS).
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The salient results of these three routes are as follows:

SCRUBBING FOLLOWED BY CLASSIFICATION

PRODUCT Wt% ASSAY %

| CaO | SiO2| Fe203| AI203] LOI:

+12 mm (Tromme] oversize) A 271 46.26 9.50 3.23 2.55] 36.56
CL U/F 193] 43611 1443 3.68 1,951 35.46

CL O/F 7801 47341 973 1.821 2761 37.73

; :

Head (Calc) 100,0 | 46.539 | 10.63 2.2 2.60 ) 37.30 |

ROUTE No. T : Feed Classifier Overflow with three sage Hydrocycloning

Product Wt % Overall ASSAY %
Wt % CaQ Sio2 | Fe203 | Al203| LOI
Cy. OF 50.0 390 49.62 6.63 1.08 2.14 | 40.02
Cy. U/IF 50.0 390 45061 13.18 2.78 3011 35.60
| Head (Cale) 100.0 78.0 1 47341 9.90 1931 2.62| 37.81

ROUTE No. II : WHIMS |

Mag 9.9 77| 45.84 9.65 3.20 2.53 ] 3793
Non-Mag ' 90.1 703 | 47.68 9.76 1.70 | + 2.62 | 37.85
Head (Caic) 100.9 78.0 | 47.50 9.74 1.85 2.61 | 37.85

ROUTE No. 111 : FLOTATION WITH TWO CLEANINGS

1. 1Ind Cl Cond. _ 431 33.6| 52.55 2.62 0.74 129 41.65
2. Hnd Cl. Tail. 8.6 6.7 46.98 8.69 1.71 4201 37.06
3. 1™ Cl Tail 14.1 11.0| 43.85 13.82 . 2.09 4551 3549
4. Rougher Tail 342 26,71 41.78 17.48 2.95 3.86] 33.49
Head (Calc) 100.0 - 78.0 47.16 9.80 1.70 2.87 | 37.59
Composite (1+2) 51.7 40.3 51.63 3.63 0.90 1.77 | 40.87
1* Cl. Conc. -




PLANT DESTIGN CRITERIA:

Plant Capacity - 100 TPD
Working shifts - 2
Working hours - 8
Plant Availability - 15%
Actual No. of working hours - 15x0.75 = 12
Design — TPH = 100 = 8.33 say 9.0
12
Process = No comminuation is involved.

PROCESS ROUTE AND UNIT OPERATIONS:

1.0 Scrubbing > Classification - Hydrocycloning (3 stage) © Thickening >
Filtration = Drying.

2.0 Scrubbing ->» Classification > Flotation with two cleanings -> Thickening =
Filtration = Drying.
Scrubber : Locally made, fitted with trommel

1550 mm ¢ x 3000 mm L

Trommel- X 900 mm ¢ x 1200 mm L

Weigh Feeder & Convevor Belt

Spiral Classifier : .
P.D. - 20% solids
Mesh of separation - 325 mesh
Slope - 3”
Feed TPD - 100
1.57 TPD overflow/sq.ft. pool area
(Table) -
Tbtal area required | = 100 = 64 sq.ft.

60” classifier at 20% solids
with 3” slope having sand racking
capacity of 140 tonnes



Hydrocyclene - KREB

Feed ' - 7.01 TPH
Water - 30.83 M*/hr
Pulp - 37.84
% Solids - 18.5
Pulp Vol. = 30.83 + 7.01
2
= 34.34 M*/hr
Sp. Gr. of pulp = Wt = 3784
v 34,34
= 1.1

% Solids by Wi,

i

% solids x Sp. Gr. of pulp
Sp. Gr. of Solids
18.5 x 11
2.0

Cyclone overflow required 100% -325 mesh with minimum SiO,

Thickner

Unit area = 0.166 M*/tons/24% of dry solids
= 39
Area required = 39x0.166
6.47 M?
Thickner Area = T = 647
3.I4RP , = 6.47
R* = 47
3.14
R = 1.44
D = 2.88 say 2.9
Ht = 1.5x29 = 435

I

Thickner size 29¢x435M

1

* Thickner U/F 40% solids



Rougher Flotation:

Lab flotation time = 5
In plant retention time = 12.5°
Cu ft/min per ton of solids at Sp. Gr. of 2.7 = 3.02 (17% solids)
Total Cu ft/min to be handled = 2.82x7.01
= 19.77 cu ft/min
Retention time = 12.5°
Total volume = 19.77x 12.5
= 247.12 Cu ft
247.12
Cfective volume S
0.85
= 290.72 cu ft
290.72
Denver DR 50 cells required = e
50
= 5.81 or say 6 cells

H.P. = 0.12X50 =6

1* Cleaner Flotation:

Lab flotation time = 5

In plant retention time = 125

If

Cu ft/min per ton of solids at Sp. Gr. of 2.7 3.02 (16% solids)

Total Cu ft/min to be handled = 3.02x4.61
= 1392 |
Total volume = 13.92x12.5
= 174 Cu ft
174
Effective volume T = 2175Cuft
0.8 '
217.5
Denver DR 50 Cells required = e = 435 orsay 5 Cells
50 required

Hp | = 0.12X50 = 6
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11" Cleaner Flotation:

Lab flotation time
In plant retention time
Cu fi/min per ton ol solids

Total Cu {i/min to be handled

Total volume

fTective volume
Denver DR 15 Cells required

Rougher flotation volume

o
5

3.24

324x 362
11.73 cu fi/min
11.73x 5

58.65Cuft

...... = 7331 Cuft

-------- = 4.88 orsay 5 Cells
15 required

32.83+26
35.43 M®
0.59 M*/Min

20.81 Cu ft/min



CONDITIONERS:
1. Rougher flotation:
Cu Y/ min of puip = 19.77
Conditioning time = 5
Volume (cu ft) = 19.77x 5
: = 98.85cu ft
, 98.85
Eflective volume S
0.85
= 11{6.29 cu ft
116.29
35.28
= 33Cu M
7D? nD? :
Volume = ameee- H= - (1.5 D)
4 4
H = 2.1 M
| 4 1.5D’n
Volume ) = e
4 .
33 = 1.177 D?
3.3
D? e — = 2.80
o 1177
D = 1.4 Meters
= 1.4 M x-2.1 M

Or 11629 x28.32 = 3,293 .33 or say 4,000 litres



1** Cleaner Notation:

Cu M/min of pulp = i3.92
Conditioning time = 5

Volume (cu 1) = 13.92x 5
= 69.6 cu ft

1.177D° = 2.32
D S = 197

orD .
H = 1.87M

I
o
<

Volume 81.88 x 28.32 = 2,318.84 or say 2,400 litres

11" Cleaner flotation:

Cu ft/min of pulp = 11.73
Cenditioning time = 5
Total Volume (cu t) = 11.73 x 5’.
= 58.69 cu ft
58.69

Elfective volume T



1.95
5%

D
I

Or Volume

1.95Cu M
1177 D°

1.66

1.2M

1.8 M

69 x 28.32

1954.08 or say 2,000 litres
SAND PUMPS (DENVER VERTICAL CENTRIFUGAL)

Pump No, 1

It

4.61x3.02

Rougher float
: 13.92 cu ft/min

13.92 x 28.32
To convert to gal/min = e gal/min

= 10239 gal/min
50 mm pump, 1520 rpm, 7.5 HP (50” head)

Pump No. 2

24 x222

Rougher Tails =
: = 533 cuft
533 x 28.32
To convert to gal/min = . gal/min
3.85

= 39.2 gal/min
40 mm pump, 1570 rpm, 5.0 HP (50’ head)




Sand Pumyp 3

First Cl. Float

Sand Pamyp 4

First Cl, Tails

Sand Punmp 5

Sccond Cleaner Cone.

Sand Pump 6

Second Cleaner Tails

10

3.62x324
11.73 cu ft/min

i

J1.73 x 28.32
| e gal/min

I

= 86.28 gal/imin
50 mm pump, 1520 rpm, 7.5 HP (50° head)

= 099 x 222
= 2.19 cu ft/min

2.19 x 28,32
= gal/min
3.85

= 16.11 gal/min
25 mm pump, 1624 rpm, 2.0 HP (40’ head)

3.02x3.5
10.57 cu ft/min

10.57 x 28.32
= gal/min
3.85

= 177.75 gal/min
50 mm pump, 1520 rpm, 7.5 HP (40" head)

0.61x2.0
= 1.22 cu ft/min

1.22 x 2832

2 e gal/min

= 8.97 gal/min
25 mm pump, 1620 rpm, 2.0 HP (40" head)




Sand Pump 7

Tailing pump

= 4x21
= 8.4 cu fi/min

"84 x 2832

= 61.78 gal/min ,
40 mm pump, 1570 rpm, 5.0 HP (50" head)

gal/min

LISTOF EQUIPMENT FOR 100 TPD CHALK PROCESSING PLANT

Roulte No. I': Scrubbing, Classification and Hydrocycloning:

Equipment Qty. Viake Size H.P. | Approx.
No. | price
(Rs. in
lakhs)
1. | OreBin ! Local 50 M° — 2.0
2. Conveyor Belt 1 Local -~ 5 6.0 .
3. Weigh Feeder ] Local -~ 2 1.0
4. Scrubber I Local 1500 x 3000 5 12.0
mm
5. Classifier ! Local 60" Simplex 5 10.0
6. [ Tlydrocyclone 3 Kreb/Mozley { 1500 mm 15 , 150
7. Sturry pumps 5 Local — [ 25 [ 50
8. Thickner ! Local 290 x4.35 15 4.0
. x 15.0
9. Filters - Local - 15 15.0
10. | Dryer - Local - 5 20.0
Fl. | Misc. - l.ocal - - 10.0
S AL 93 100.0




ROUTE NO. I : SCRUBBING, CLASSSIFICATION & FLOTATION

Sl Equipment Qty. Make - Size H.P. | Approx.
No. price
(Rs. in
' lakhs)
L] Ore Bin l Local 50 M’ - 2.0
2, | Conveyor Belt ! Laocal - 5 6.0
3. Weigh IFeeder ] Local -~ 2 1.0
4, Scrubber 1 LLocal 1500 x 3000 5 12.0
o mm
3. Classitier { Local 1500 mm 5 10.0
_ Simplex
6. Sand Pump ¢ l.ocal 50,40 & 25 30 6.0
| i o mm
7.1 Rougher Flotation Cell 6 Triveni DR 50 36 6.0
8. | I Cleancr Cell 5 Triven DR 50 30 5.0
9. | 2" Cleancr Cell 5 Triveni DR 15 15 3.0
10. | Conditioners 3 Triveni 4000 it 15 2.0
3000 lit 15 2.0
i 2500 lit 15 2.0
11, | Thickner 1 Local 29x435x 15 4.0
15.0
12, ! Filter 1 Local 15 15.0
13, | Dryer | Local 5 20.0
4. | Misc, - - - - 10.0
TOTAL 208 106.00
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CRITERIA FOR CALCULATION OF OPERATING COST:

L ROUTE NO. | ROUTE NO. 11
a) | Electric Power kwh/t requirement "92 x 0.746 208 x 0.746
085x9 085x9
0.85 = Efficiency Factor
9.00=TPH = 8.97 or 9.00 =20.28
Say 10.0 kwh/t ROM | say 21 kwh/t ROM
b) | Water M’ 5.0 M’ 8.0 M’
50% water recirculation 2.5 M’ say 3.0 M* 4.0 M
5.0 M’
FIXED OPERATING COST:
i. Total Labour Cost:
PLANT MANAGER
STANDBY
PA to Manager 1 | Shift Incharge 1 | Shift Incharge 1 | Shift Incharge 1
Clerk 2 | Supervisor 1 | Supervisor 1 | Mechanic 1
Driver -1 | Mechanic 1 | Mechanic 1 | Electrician 1
Peon 2 | Electrician 1 | Electrician 1 | Helper 1
Helper 2 | Helper 2 | Operator I
Operator 2 | Operator 2
SALARY PER MONTH:
Plant Manager 1 x 12,000 12,000/-
Shift Incharge 3 x 8,000 24,000/-
Supervisor 2 x 6,000 12,000/- | Salary per
Operator 5 x 5,000 25,000/- | annum = 15x12
Helper 5 x 3,000 15,000/~ = 18.0 lakhs:
Mechanic 3 x 4,000 12,000/-
Elcetrician 3 x 4,000 12,000/ | Labour Cost
P.A. 1x4,500 4,500/~ | Per tonne = 18,00,000
Clerk 2 x 3,500 7.000/- 100 x 300
Driver 1 x 3,000 3,000/-
Peon 2x2,500 5,000/- = 60/-
731,500/ Say Rs. 75/
Say Rs. 1.5 Lakh
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ESTIMATION OF CAPITAL COST (ROUTE No. 1):

Rs. in Lakhs

1. Total Capital cost ’ 100.00
2. Installation cost including electrical, piping, engine etc. (0.5 50.00
x 100) _
3. PMant building cost (0.2 x 100) 20.00
4, Contingencies (0.15 x 100) 15.00
5. Tailing Ponds (0.1 x 100) 10.00
TOTAL 195.00
Say 200.00
Capital Investments
Rs. in Lakhs
I. Total Capital cost 180.00
2. Working Capital '
a) Stores & Spares 10.00
b) Cash in hand 10.00
TOTAL 200.00
A. Direct Operating Cost
S1. HEAD UNIT RATE Qty. COST
No. (Rs./Unit) Rs./t of
ROM
1. Water M3 5.0 3.0 15.0
2. Power Kwh 3.0 10.0 30.0
3. Concentrate 5.0 1.0 5.0
handling
4. Royalty etc. 5.0 1.0 5.0
TOTAL 55.0
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B. Fixed Operating Cost : Per Tonne of ROM:

I. Total. labour cost - Rs. 75.0

2, Maintenance and spares . 2% | 15% of

3. Depreciation : 10% | capital

4, Insurance ctc. ;1% | cost - Rs. 27.00

5. Extra (Misc.) . 2% T e
' ' Rs. 102.00

I'rocessing Cost Per Tonne of RQM:

A+B = Rs. 55+ Rs. 102
= Rs, 157 say Rs. 160
Production cost per tonne of conc, = 160
(75% weight percent yield) 0.75

= Rs. 213 say Rs. 215

ESTIMATION OF CAPITAL COST (ROUTE No. 11)

Rs. in Lakhs

1. Total Capital cost 106.00
2. lnstallation cost including electrical, piping, engine etc. (0.5 53.00
x 106)
3. Plant building cost (0.2 x 106) | 21,00
4, Contingencies (0.15 x 106) 16.00
5. Tailing Ponds (0.1 X 106) _ 11.00
 roTAL 20700

Say 210.00
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Capital Investments

Rs, in Lalkhs

I Total Capital cost 210.00
2. Working Capital
¢) Stores & Spares (5%) 10.50
d) Cashin hand (7.5%) [5.75
TOTAL 236.25
say 240,00
AL Dircct Operating Cost
Sl HEAD UNIT RATE Qty. COST
No. (Rs./Unit) Rs./t of
__________ o ROM
1. Water M3 5.0 5 25.0
2. Power : Kwh 3.0 21 63.0
3. Concentrate -- - 5.0 1.0 5.0
...} handling |
4. Rovalty clt. 5.0 1.0 5.0
TTOTAL 980
1. Fixed Operating Cost : Per ‘T'onne of ROM:
1 “Total labour cost Rs. 75.0
2. Maintenance and sparcs: 2% | 15% of
3. Depreciation : 10% | capital
4 Insurance ctc. . 1% | cost Rs. 30.00
5 Extra (Misc.) 2% 0 0 emmeeeaas
Rs. 105.00

Processing Cost Per Tonne of ROM:

Produclion cost per tonne of conce,

A+B =  Rs. 98+ Rs. 105
Rs. 203 say Rs. 200/-

]

(75% weight pereent yicld)

200
0.52

Rs. 384 say Rs. 390
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WATER BALANCE:

ROUTE NO. |

a) Waterin :

f. Feed to Scrubber - 13.5 M°
2, Discharge end of Scrubber - “47M
(Trommel)

3, Classifier leed - 16,9 M?
q, Cyclone feed (Ist) - 2.0 M*
5. Cyclone feed (Ilnd) - 18.5 M*
6. Cyclone feed (1ird) - 16.0 M

Total - 71.6 M’

by Walerin:

L, Screen O/S - 0.36 M*
2. Screen U/S - 3.91 M
3. Cyclone OfF (Ist) - 23.66M°
4. Cyclone O/ (lInd) - 20.19M°
5, Cyclone Q/F (11Ird) - 16.44 M?
5. Cyclone U/F - 7.04 M?

Total - 71.6 M*

Conveyor Belt:

400 mm Belt Width at 100 fpm belt speed has a capacity of about 42 TPH witk 20
idlers. HP required = 5.0. '

Ratary Dricr:
161M X I3M. L/D = 8.

4 TP of solids containing 25% moisture.
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100 TPD CHALK PROCESSING PLANT
- (Material Balance)

|SL [ Products Dry Wi, Water Pulp P.D.| Wt%
[ No. TPH M/
I, Feed to scrubber 9.00| ° - - -1 100.00
2. Water to scrubber + 9.00 18.20 27.20 33.10 { 100.00
—____{ Tronune}
3. Trommel over size 025 0.10 0371 67.60 2.70
q, Trommel under size 8.75 18.10 26.85 32.60 1 9730
3. Ieed to classifier 8.75 18.10 26,85 32.60 | 97.30
0. Water to classsifter 8.75 16.90 43,75 20.00 | 97.30
7. Classifier underflow 1.74 417 5.91 29.20 | 19.30
8. | Classifier overllow 7.01 30.83 37.84| "18.50| 78.00%
A) MAGNETIC SEPARATION (WIIIMS)
l. Feed to WHIMS 7.01 30.83 37.84 18.50 1 78.00
2, Magnetic 0.09 0.23 0.32 28.10 1.00
3. Non-magnetic 6.92 30.60 37.52 18.44 | 77.00
(B) HYDROCYCLONING
1, Tirst Stage Cyclone
I'eed to Cyclone 7.01 30.83 37.84 18.50 | 78.00
Water to Cyclone 7.01 2.00 39.84 17.60 | 78.00
Cyclone underflow 5.59 9.17 14.76 | 37.87] 62.20
Cyclone overflow 1.42 23.66 25.08 566{ 1580
2. Second Stage Cyclone '
Feed to cyclone 5.59 9.17 1476 | 37.87| 62.20
Water to cyclone 5.39 18.50 33.26 16.80 | 62.20
Cyclone underflow 1.13 20.19 21.32 530 12.60
Cyclone overflow 4.46 7.48 11.94 37.351 49.60
3. Third Stage Cyclone
Feed to cyclone 4.46 7.48 11.94 37.35 49.60
Water to cyclone 4.46 16.00 27.94 15.96 | 49.60
Cyclone underflow 0.95 16.64 17.59 540 | 10.60
Cyclone overflow 3.51 6.84 10.35| °33.90| 39.00
C. FLOTATION
 Feed, Classifier Overflow 701" 3083 | 37.84 18.50 | 78.00
| Water to flotation cell 701’ 2003 3984 17.60 | 78.00
Rougher Flotation
Rougher float 461 2420 | 28381 16.00 | 51.30
Rougher tail 2.40 863 | 11,03 21.70 | 26,70
First Cleaning
I'eed=> Rougher (loat 4.6l 2420 2881 16,00 7 51.30
First Cl. Float 3.62 20.51 24.13 15.00°| 40.30
First Cl. Tail 0.99 3.69 4.68 21.10 11,00
Second Cleaning
Feed—> First Cl, Float 3.02 2051 24.13 1500 | 40.30
Second Cl. IFloat : 3.02 1855 21.57 1| 14.00 | 33.60
Second Cl. Tail 0.60 196 2.56 | 23.70 6.70
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& MATEZRIAL BALANCE FCR FREFEASIBIUTY REZCRT FCR
100 77D CHALK FRCCEZSING FLANT IN GUJARAT

~ LEGEND
) Cra It-ee‘:i W = WL__- ‘_W""_
Water 13.5 Mdmr.—-——-—-i — ey yverer
i . v 1135 1. . tPH_ {inMpr o
) . Rotary f"“’bbef 406 | 100.0 | Pulp o
k - ;0
Water 3 M, Censity .
. 5.0 | 182 % Soids | 1 ed
. . Trommef 331 100.0 | -
""" 8.75 | 18.1 . , 4 '
= e 1 a7 Y v - A 4
,_32'5 _!_97'3 _ Trommel undersize Tremmel oversize g_;': f O‘.’-;J
Water 16.9 M. : 52
C'assi'r':cati 875 | 350
4 cn
| 200 | 97.3 _ .
701 2083 | '3 * + 174 1 447 :
7.0 ;E" . Ciassifier overflow lassiffer underflow | 294 | 193 v =
18.5 | 78.0 ' Screening ;J
L over 10 mesh
v v R kN
Route No.3 (WHIMS) Route No.t{Hydrceycloning) Route Mo. 2 (Fiotation) 'f 7'
f * 3 Water 2.0 M3hr. —o'l +10 mesh -10 mesh
* 7 5
Magnetic Non-Magnetic 1:]0; ' :;?8?33
P 008 | 023 6.92 | 30.6 Ist S}age 6 | 78.
;281 | 1.0 18.44 | 77.0 T x —
: Classifier O/F st C‘assfﬁ'er UFE 35?;5897 : ?_21;
Ssciter OF 142 [2366 | water 18.5 Mytr. —) ==
Sser 566 | 15.8 Ind Sta
(Wi ] find Dlage _
[ ‘ ¥ ¥ 46 | 7.48
| Classifier O/F Iind Classifier UIF
1.13 | 20.19 Water 16.0 Mitr. —d 3735 | 495
3.5 | 8048 : - ater 16. % =
5.47 39.0 5.3 1286 ilirg ?tage
+ 3
Classifier O/F |lird Classifier UF.
i 095 |16.44 351 | 6.84
) 540 | 1086 339 | 39.0




100 TD SENEFICIATICN FLANT CF CHALK SANS

L= (MO i) FrCM

ADITYANS

r—a*d*—l——-] MINES, PCRBANDAR LISTRICT, GUIARAT
T - 1100 Co e .
| AGENDA
v | :
7 WATER 135 Mhr. Dry Wt. | Water
; / , [ 90 [ 135 . | TPH ri“ M.
RN E P E e e WATER 4.7 MY e e e e .
= 1 L}\ ‘ 20.0 100'0. Puip l :
v / Density 1 Wt %
055 100 ] % Sofds |
~J . 2 676 | 2.7 |
— — :
875 | 18.1 |
326 | 973 | :
| 3| WATER 169 M. 174 | 447 ‘ 1
S : &
142 ' 23.66 | WATER 20 M. 507 [30.83 | ' 294 | 193 o
566 - 158 | 185 | 760 1| ; !
[— :_ i
7.01 | 3283 by 159 | 427
S/ 76 780 318 | 231 :
533 | 917
3787 | 622 l—— WATER 185 MAr.
1.13 | 20.19 1.48 | 036 | 410 mesh
559 | 27.67 53 1 128 803 | 165 |~
168 | 62.1
- 051 | 391
445 | 7.48 10 mesh :
TERWY: WATER 16.0 M#r. .o 115 | 55
095 | 16.44 ™~
445 | 23.48 . 2. Rotary Scrubber ‘
16.0 | 496 3. Spiral Classifier
4. \ibrating Screen
351 | 7.04 k5. Hydrocyclone
339 | 390 ;




~ RCUTE NO.?2

|

lind Cleaning

|

v

lind Cleaner Concentrate

3.02

18.55

14.0

33.6

}

- lind Cleaner Tail

0.60

1.56

237

8.7

Feed (Classif dow) i 701 13083 LESEND
eg assifier gverflew) ————— . :
g 185 780 | Dry Wi. | Water
) S TPH  iin M¥%hr.
- - ; e T T e 1 Hin Vi
i Density | Wt. %
v 7.01 : 3283 | % solids |
Rougher Flotati . - R
ougher Flctation 175 1 780 |
!
461 | 24.2 | l oo 24 | 863 i
1 h 1
5.0 | 513 | Rougher Float Rcugher taiis 517 ’ 5.7
N 461 | 24.2 |
Ist Cleani
T"mg 16.0 | 513 |
| !
0.51 M v . | 069 | 3.69
:1356§ 240‘3 Ist Cleaner Float Ist Cleanear Tail 517 é 0

={c=
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