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SYNOPSIS 

When flood washing is carried out with excess wash liquor 
running into the bowl this liquor dilutes the feed pulp near 
the surface in the pan. As a result 
(i) fines migrate from the feed pulp into the supernatant 

wash layer and this causes a relatively high turbidity 
in the filtrate from first stage filters; a turbid 
filtrate is likely to cause accelerated blinding of 
the filter cloth; 

(ii) filter duty in terms of solids is reduced significantly. 

Minimising the excess wash on all filters under plant operating 
conditions : 
(a) increased overall recovery of soluble uranium in the 

filter plant from 96,5 to 98,8%; 
(b) decreased the uranium pregnant filtrate load to the 

solvent extraction plant; such a decrease is expected 
to be beneficial with respect to solvent losses; 

(c) led to the formation of more even filter cakes which 
were easier to flood wash efficiently, 

(d) eliminated the beneficial effects of feed dilution on 
uranium recovery in the first stage. 

Therefore it is recommended : 
1. that a beneficial degree of dilution prior to filtration 

is effected in an efficient manner and not by excess 
washing; 

2. that the rate of washing be controlled; this requires the 
development of a sensing and control device which adjusts 
the flow rate of wash liquor according to the solids 
filtration rate on each filter. 

File : 6 6 5 1 . 4 5 2 9 - 2 
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B. VERBAAN 

DIE GEVOLGE VAN DIE GEBRUIK VAN OORMAAT WASVLOEISTOF 

BY DIE WAS VAN URAAN UIT FILTERKOEK GEVORM UIT 

MET SUUR UITGELOOGDE GOUDERTS OP ROTERENDE VAKUUMFILTERS 

WNNR SPESIALE VERSLAG CENG 009 

Mei 1973 

SINOPSIS 

Wanneer die filterkoek met 'n oormaat wasvloeistof wat in die 
filterbak vloei, gewas word, dan verdun die vloeistof die voerflodder 
by die oppervlak in die bak. As gevolg daarvan -

(i) dispergeer fyn partikeis uit die voerflodder in die boonste 
laag wasvloeistof en dit veroorsaak 'n hoë troebelheid in die 
filtraat uit die filters van die eerste filtrasie stadium; 
'n troebel filtraat is geneig om die verstopping van die 
filterdoek te versnel; 

(ii) word die filtreertempo in terme van vaste stowwe aanmerklik 
verlaag. 

Deur die oormaat wasvloeistof op alle filters onder bedryfs-
omstandighede so klein as moontlik te maak, word : 

(a) die totale herwinning van uraan op die filter aanleg van 
96,5 tot by 98,8% verhoog; 

(b) die hoeveelheid met uraan belaaide filtraat wat na die 
ekstraksieaanleg vloei, verminder; so 'n vermindering 
sal voordelig wees wat betref die verliese aan oplosmiddel 
in die ekstraksie; 

(c) die filterkoek meer egalig gevorm, wat dit moontlik maak om 
meer doelmatig te was; 

(d) die gunstige effek van die verdunning van die floddervoer 
op die herwinning van uraan in die eerste filtrasiestadium 
uitgeskakel. 

Dit word daarom aanbeveel dat -

1. verdunning vóór die filtrasie toegepas word, maar dan op 
die mees doelmatige wyse; 

2. die wastempo beheer word; dit vereis die ontwikkeling van 
beheertoerusting wat die vloeitempo van die wasvloeistof 
beheer volgens die tempo waarteer. vaste stowwe uit die 
flodder verwyder word op elke filter. 
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FOREWORD 

In slurry filtration with recovery of valuable solutes in the 
filtrate, which requires cake washing, we deal with a complex problem 
because of the many interacting variables* particularly in the case of 
rotary vacuum filtration. 

Laboratory-scale experiments allow carefully controlled 
conditions to be used but do not include all variables conceimed and 
often introduce undesirable geometrical factors. If carried out remote 
from a source of fresh slurry age effects are introduced also. For 
these reasons the quantitative relation between laboratory and industrial 
filtration results is often uncertain. 

In full-scale investigations on industrial filters all the 
variables are present, but cannot all be controlled, varied at will or 
measured accurately and only minor interference with production is 
allowed. The existence of uncontrolled conditions 'nay invalidate 
conclusions drawn from the results or plant records. Therefore, full-
scale experimentation has very limited possibilities. 

These considerations point to pilot-scale filtration on fresh 
pulp as the best approach for representative filtration experiments on 
specific industrial problems. On this scale it is feasible to install 
extensive instrumentation, to control and alter variables at will and 
to carry out experiments at a high rate because of the relatively small 
hold-up of material. Such work can then be followed up by a few full-
scale runs under the optimum conditions concluded from the pilot-scale 
results. 

Mobile pilot-scale filtration equipment is available in the 
Chemical Engineering Research Group - CSIR for investigations in industry 
and is backed up by other particle technology facilities and expertise in 
the Group. 

The Head 
CERG - CSIR 
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INTRODUCTION 
The differences between the rotary vacuum filtration 

of gold (from alkaline mine pulp) and uranium (from acid leached 
mine pulp) at this mine» has been reported and avenues for further 

3 
research were proposed. One item proposed that the effects 
of flood washing filters to excess, on the solids filter duty and 
soluble uranium recovery be investigated. 

Normal plant operating practice is to displace the soluble 
uranium or gold remaining in the filter cake on the drum by 
flood washing. The filter cake is flood washed with excess wash 
liquor to:-
i) ensure maximum coverage of the filter cake on the drum, 

and 
ii) create a supernatant layer of wash liquor on the surface 

of the pulp in the pan. 

The presence of a supernatant layer of wash does appear to 
improve the recovery of gold , but no evidence was found to 
show that the same is true for the recovery of uranium. Hence 
the effect of a supernatant layer of wash liquor in the pan on 
inter-alia: 

a) the soluble uranium recovery, and 
b) the solids filter duty 

was investigated and the results are discussed in this report. 

A preliminary report of these results was presented to the 
mine's metallurgical and uranium plant superintendents by the 
beginning of February 1973, and the results of subsequent relevant 
changes in plant operation are also discussed. 

EXPERIMENTAL 
TEST FILTERS 

The experimental work was performed on number 3 first stage 
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and number t second stage filters. These filters were chosen 

because by visual inspection they appeared to be operating with 

better wash distribution and cake formation than the other filters, 

under normal plant conditions. 

A filtrate sampling device was fitted to the no. 3 first 

stage filter only. 

URANIUM DETERMINATIONS OF FEED PULP AND FILTER CAKE 

Two grab samples of the feed pulp, and of the filter cake 

(at different positions along the drum just prior to discharge) 

were taken. Each pulp or cake sample was thoroughly mixed and 

prepared (using plant procedure) for analysis of total and 

insoluble uranium respectively, by the Mine Assay Laboratory. 

The soluble uranium concentration was obtained by difference. 

Knowing the soluble uranium concentration of the pulp and 

the cake at the point of discharge from the drum, the percentage 

uranium recovery E for the filter may be expressed as: 

U - U 

E = — ~ x 100 (1) 
U 
p 

where U = U - U (2) 
c c 1 c2 ' 

and U = soluble uranium in pulp (kg/t) 

U = soluble uranium in cake due only to filtrate 
c J 

remaining in cake (kg/t) 

U = total soluble uranium left in cake (kg/t) 

U = soluble uranium put into cake by wash liquor (kg/t) 

In all cases the soluble uranium values are based on dry 

solids in the pulp or cake. 

E may be considered a measure of the efficiency of filter 

performance. On the second stage filters, mine water is used as 

wash, so U = 0 and U » U . On the first stage filters, 
c 2 c c 1 
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second stage filtrate containing uranium is used as wash, and 

U _ ï* 0. In this case the wash does contain uranium, but it is 
c2 

very difficult to assign values lo U and U , respectively. 

This does not matter, however, because in this report the values 

of E for the filter operating with and without the supernatant 

layer of wash are compared only, and E may in this case be 

defined as: 
U - U 

E - — — x 100 (3) 
U 
p 

FILTER DUTY AND CAKE MOISTURE DETERMINATION 

A tubular biscuit cutter of 17,4 cm2 cross-sectional area, 

was used to sample filter cake at different positions on the 

drum, just prior to cake discharge. The cake thickness of 

several biscuits were measured with a vernier caliper, and a mean 

value determined. The cake sample was weighed wet, then after 

drying weighed again. Thus the mass percentage moisture content 

of the cake was determined. 

The filter duty was readily calculated from the relationship: 

—2 •»! 

where R * filter duty (kg (dry solids) m hr ) 

A - area of cake sample (m ) 

W • dry weight of solids in sample (kg) 

6 - drum rotation time (hr) 
PARTICLE SIZE ANALYSES 

Particla size analyses of the filter cake, the feed pulp 

and the pulp in tha pan at different depths with and without tha 

presence of tha supernatant wash layer, ware determined using tha 

Chemical Engineering Research Group's "WARMAN" cyclosizer (Modal M ) . 

These analyses are presented graphically as: Mass percent 

particles smaller than size P versus particle size P microns (ym). 
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A pulp sampler designed by the author, consisted of a con
tainer at the end of a rod with a lid which could be opened and 
closed at will. 

2.5 FILTRATE TURBIDITY DETERMINATION 
A micropore filter paper with pores < 0,45 um, was used to 

filter a measured volume of filtrate. The dry mass of the solids 
filtered onto the paper was determined and the turbidity 
expressed by: 

T , mass dry solids (mg) ( . 
r volume filtrate (£) l P p m ; 

2.6 PROCEDURE 
Two sets of experiments were conducted. Those conducted on 

18th January, 1973 were aimed at determining the effect of the 
supernatant wash layer on filter duty and soluble uranium recovery. 
Those conducted on 16th January 1973 aimed at determining the effect 
of supernatant wash layer on filter duty and of change in drum speed 
on filter duty and soluble uranium recovery. 

2.6.1 Effect of supernatant wash layer on filter duty and soluble 
uranium recovery. 

Samples were taken (18th Jan. '73) on both the number 3 
first stage and number 6 second stage filter under each of the 
following conditions:-

i) typical plant operating conditions, with excess flood 
wash entering the pan and forming a supernatant layer of 
wash liquor. 

ii) the wash was switched off completely and the filter allowed 
to operate for approximately 40 minutes to permit super
natant layer to be eliminated (samples only taken for no. 6 
second stage filter under this condition to determine the 
maximum decrease in soluble uranium recovery which could 
result from poor or no washing after elimination of the 
supernatant layer). 
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iii) after approximately 60 minutes operation at condition (ii) 
the cake was flood washed again (samples taken immediately 
before supernatant layer could be formed). 

2.6.2 Effects of eliminating the supernatant wash layer and increasing 
the drum speed. 

Tests were done (on 16th January, 1973) on the number 3 
first stage filter. Cake samples were taken with the filter 
operating with typical excess flood wash and supernatant layer 
on the pulp in the pan. The supernatant layer was eliminated 
by switching the wash off altogether and samples were taken. 
The wash was switched on again, a cake sample was taken but 
only solid filter duty was derived and not the soluble uranium 
content because of lack of time. The filter drum speed was 
subsequently increased and before any supernatant wash layer was 
able to form, samples were taken again. 

3 RESULTS AND DISCUSSION 

3.1 PARTICLE SEGREGATION IN FILTER BOWL 
Figures 1 and 2 (pages 20 & 21) show particle size analyses 

of the pulp in the filter pans of no.3 first stage and no. 6 
second stage filters respectively, 

(i) with and without supernatant wash layer present, and 
(ii) at different depths in the pulp in the pan. 

It is apparant from the figures that a predominance of 
fines exist in the supernatant wash layer. 

Figure 3 (page 22) shows the particle size analyses of 
filter cake taken off the no. 3 first stage filter operating 
with supernatant wash layer. Representative cake samples were 
sliced into three fractions before analyses, as follows: 

(i) ! / 3 cake closest to the cloth 
(ii) /3 cake in the middle 
(iii) '3 cake furthest away from cloth. 
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The cake fractions closest to and furthest from the cake 
are observed to contain larger percentages fines than the central 
fraction of cake. The latter is formed when immersion in the 
filter bowl is deepest. One would expect the formation of such 
fines layers on the outer surfaces of the cake to result in 
decreases in permeability of the cake during the filtration, and 
subsequently during the washing zones of the drum cycle. 

EFFECT OF SUPERNATANT WASH LAYEF ON SOLIDS FILTER DUTY AND 
SOLUBLE URANIUM RECOVERY. 

Table 1 (page 24)presents the filter operating conditions and 
analysis results for the experiments performed on the no. 3 first 
stage and no. 6 second stage filters on 18th January, 1973. 

For the first stage filter elimination of the supernatant 
wash layer resulted in: 

(i) a 4,4% decrease in soluble uranium recovered 

(ii) a 14% increase in solids filter duty. 

For the second stage filter, elimination of the supernatant 
wash layer resulted in: 

(i) no change in soluble uranium recovery 

(ii) a 28% increase in solids filter duty. 

It would be reasonable to assume that the greater the 
supernatant wash layer which is eliminated, the greater the 
effects would be on the solids filter duty, and soluble uranium 
recovery. However, at the time of planning the experiments it 
was not considered important to determine the extents of the 
supernatant wash layers in the filter pans, before being 
eliminated during the tests. 

Figure 4 (page 23) shows the density of the slurry in the 
pan as a function of depth from the surface of the pan. 
Although insufficient data is plotted to be able to conclude 
definitely that density increases linearly with depth, it is 
clear that the supernatant wash layer is diffuse. 
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The effect of decreasing soluble uranium recovery as a 
result of eliminating the supernatant wash layer probably results 
from the increased soluble uranium concentration in the feed 
pulp filtrate, and hence in the cake filtrate which has then to 
be flood washed from the cake. 

The effect of increasing the solids filter duty as a result 
of eliminating the supernatant wash layer probably results from: 

(i) the greater pulp density, (hence smaller volume of filtrate 
which needs to be filtered off to deposit a given mass of 
solids) 

(ii) a greater cloth permeability (due to less fines blinding 
the pores each time the cloth enters the supernatant wash 
layer). 

URANIUM RETENTION IN UNWASHED FILTER CAKE 

Table 1 (page 24) shows that the effect of eliminating the 
supernatant layer and the wash on the no. 6 second stage filter 
results in: 

(i) a 11,1% decrease in soluble uranium recovery, and 

(ii) a 29,5% increase in solids filter duty. 

Table 3 (page 26) shows that the effect of eliminating the 
supernatant layer and the wash on the number 3 first stage 
filter results in: 

(a) a 29,1% decrease in soluble uranium recovery, and 

(b) a 71% increase in solids filter duty. 

These results clearly demonstrate the importance of washing 
all the filter cake on a drum. Any cake which is not washed 
will result in soluble uranium losses in that part of the cake 
of the magnitudes shown above. 
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EFFECT OF SUPERNATANT WASH LAYER ON FILTRATE TURBIDITY AND 
FILTRATE URANIUM CONCENTRATION 

Table 1 (page 24) shows that the effect of eliminating the 
supernatant wash layer is to decrease the filtrate turbidity 
by 40%. 

The effect of decreasing the filtrate turbidity by eliminating 
the supernatant wash layer undoubtedly results from the decrease 
in concentration of fine particles to which the cloth is initially 
exposed as it enters the filter pan. The predominance of fines 
in a superiiatant wash layer would have a greater tendency to 
"bleed" through the cloth than if they were evenly dispersed 
amongst larger sized particles. 

The filtrate samples taken for analysis of turbidity were 
intended to be analysed to determine uranium concentrations as 
well. Unforturnately, the filtrate samples were inadvertently 
spoiled for uranium concentration determinations when analysed 
for turbidity. One would expect the uranium concentration to 
have increased, since dilution due to excess wash has been 
eliminated. This in turn should result in a decrease in filtrate 
load to the solvent plant. 

EFFECT OF FILTER DRUM SPEED ON SOLIDS FILTER DUTY 

Time permitted only the taking of samples for uranium 
determination before the supernatant layer was eliminated (at 
the initial form time 9 = 50 s) and then after the elimination 
of the wash layer and decrease in form time (i.e. increase in 
drum speed) to 8 = 32 s (Table 3 page 26). Hence it is not 
possible to ascertain how much of the subsequent 6,3% decrease 
in soluble uranium recovery was due to eliminating the super
natant layer, and how much (if any) to increasing the drum speed. 

However, from the table it is observed that decreasing the 
form time from 50 s to 32 s the filter operating without super
natant layer results in a 33% increase in solids filter duty 
from 470 to 627 kg nf2hr""' . 
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Starting from the Hagen -Poisouille equation it is possible 
2 4 

to derive a relationship * which shows that the effect of 
changing drum speed on filter duty (all other variables remaining 
constant) may be described as follows:-

V R , • < 9 , , / 9

( J > 0 , ! 

where R = filter duty for 8 (kg m~ hr"* ) 
—2 —1 

R2 = filter duty for 6 (kg m hr ) 

8f = initial form time (s) 

6 = final form time (s) 

Thus for R * 470 kg nf^hr""1 at 6 = 50s and 8 = 32 s, 
— 2 — 1 

R is predicted to be 586 kg m hr . This is not significantly 
—2 —1 

different from the observed value of R = 627 kg m hr because 
2 

the less than 7% difference between R (observed) and R (calculated) 
is within the experimental accuracy resulting from cake sampling 
and analysis. 

However, increasing the drum speed results in the bare 
filter cloth being exposed to fines in the feed pulp more 

frequently per unit time. This may be expected to increase the 
rate of cloth blinding, and decrease the filtrate turbidity. It 
was not possible to confirm the long term effects of increasing the 
drum speed on cloth blinding (hence or,lids filter duty) or filt ate 
turbidity. 
EFFECTS OF MANUALLY MINIMISING EXCESS FLOOD WASHING 
ON ALL THE URANIUM FILTERS. 

A preliminary report of the results presented here was 
prepared and submitted to the uranium plant superintendent at 
the beginning of February 1973. A decision was subsequently made 
to manually minimise the excess flood washing on filters 
(complete elimination of excess was not possible since there 
was no way of automatically relating the rate of wash application 
to the dry solids throughputs on the filters). 
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Randomly chosen soluble uranium recovery values from the 
plant log sheets (for the days 2nd, 5th, 10th, 15th, 16th and 18th 
of January, 1973, i.e. before minimising of wash was effected) 

gave arithmetic means of 82,9% for the first stage filters, and 
96,5% over both filter stages. Randomly chosen soluble uranium 
recovery values from the plant log sheets (for the days 12th, 
14th, 19th, 20th and 22nd of February, 1973, i.e. after minimising 
of wash was effected), gave arithmetic means of 86,6% for the 
first stage filters and 98,8% over both filter stages. 

Therefore, manually minimising the excess flood washing 
on all filters resulted in soluble uranium recovery increases of 
3,7% on the first filter stage, and 2,3% over both filter stages, 
""his confirms that the elimination of supernatant wash layers on 
pulp surfaces in filter pans is advantageous. With excess wash 
the advantage of diluting the feed pulp appears to be negated by 
poorer overall wash efficiency (see section 3.7). Therefore, 
all useful feed pulp dilution should be effected efficiently 
prior to filtration. 

A decrease of approximately 25% in the uranium-pregnant 
filtrate load to the solvent plant (as a result of minimising 
exee88 flood washing) was reported to the author. This decrease 
and the improved overall uranium recovery must have resulted in 
an increased concentration of uranium in the filtrate. 

THE PROBLEM OF MAINTAINING GOOD WASH DISTRIBUTION 
OVER THE FILTER CAKE. 

It was reported in section 3.3 that the result of not 
washing first and second stage filter cake was to decrease 
the soluble uranium recoveries by 11,1% and 29,5% respectively. 
It is, therefore, important to be able to distribute the wash 
evenly on the cake, over the entire width of the drum, without 
any cake being missed by the wash. 

Elimination of the supernatant wash layer not only resulted 
in an even visually noticeable increase in cake thickness 
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(corresponding to the increase in solids filter duty) but also 
resulted in more even filter takes being formed and, consequently, 
better wash distribution. For example, on many filters the 
stainless steel wire holding the cloth against the drum first 
produced vertical corrugations of the cake, along which wash 
sometimes tended to channel; this effect was reduced on elimina
tion of the supernatant wash layer. The horizontal drum panel 
divisions tended ro create horizontal channels in the cake 
(since no vacuum existed between the cloth and these divisions) 
and these were also reduced when the cake thickness increased. 

A serious cause of wash liquor maldistribution on first 
stage filters results from the fact that 2nd stage filtrate 
(containing suspended fines) is distributed from open launders on 
to the first stage cake. The fines tend to settle out in the 
launders, and consequently the wash discharge orifices block 
easily. The regular clearing of such blockages to maintain 
efficient wash distribution is tedious. 

4 CONCLUSIONS 
(i) Particle fines migrated into the supernatant wash 

layer on the pulp in the pan. These were deposited 
as initial and final layers on the filter cake, and also 
resulted in increased suspended solids concentration of 
the filtrate. 

(ii) The presence of the supernatant wash layer significantly 
decreased the filter duty. 

(iii) Flood washing to excess on an efficiently washed first 
stage filter resulted in dilution of the pulp at the 
surface of the pan, and an associated increase in 
soluble uranium recovery. However, the wash distribution 
on the cake of filters operating under typical production 
conditions is generally worsened, as a result of the 
presence of a supernatant layer, and this reduces the 
overall plant recovery of soluble uranium on such filters. 
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(iv) Efficient filter operation calls for diluting the feed 
pulp to the desired density before it reaches the filter 
pan, and then flood washing the cake without excess wash 
entering the pan. 

(v) Manually minimising the excess flood wash on all the 
filters for a number of days, resulted in a reported 
significant decrease in the filtrate load to the solvent 
extraction plant in addition to the overall increase in 
soluble uranium recovery. 

(vi) The present wash distribution system on the first state 
filters is not entirely satisfactory owing to orifice 
blockage by fines deposited from 2nd stage filtrate 
used as wash. 

(vii) No means exist to relate automatically the rate of 
wash application to the dry solids filtration rate on a 
rotary vacuum filter. It is difficult to minimise the 
excess wash manually, and a low cost control system 
needs to be developed. 

5 RECOMMENDATIONS 
(i) Conduct experiments to demonstrate the advantages (in 

terms of increased soluble uranium recovery and solids 
filter duty) of efficiently diluting the feed pulp 
prior to filtration, instead of diluting in the filter 
pan with excess wash. 

(xi) Ensure efficient wash distribution on the first stage 
filters. To this end, consider either substituting 
dilute H SO (or mine water if this does not result in 

2 4 
uranium precipitation) for the second stage filtrate 
wash (which contains fines), or redesigning the wash 
distribution launders to prevent orifice blockages. 

(iii) Design a simple device to regulate automatically the 
rate of wash application (on each filter) to the dry 
solids filter duty, and thus prevent or minimise 

i 
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excess wash entering the feed pulp in the pan. Such a 
device may for example, sense the pulp density at the 
surface or cake thickness and druai speed. 
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6 SECOND STAGE FILTER ON 1 8 t h JANUARY 1973 



22 

60 

50 

CD 

UJ 
N 
c/> 4 0 tr 
8 
z 
3 
UJ o 
<t 
> -z 
O 
<r 
H! 

30 

20 L 

Key 0 ~ 3̂ of coke furthest from cloth 

X A of coke in middle 

Q l/- of coke closest to cloth 

1 1 
10 20 

PARTICLE 
3H 

SIZE yarn (MICRON) 
40 

FIG. 3. PARTICLE SIZE DISTRIBUTION IN FILTER CAKE FROM 
NUMBER 3 FIRST STAGE FILTER OPERATING WITH 

A SUPERNATANT WASH LAYER 



600 

1500 

to 

00 
UJ 

a 
a. 

i 

1400 

1300 

1200 -

Density ot teed pulp to filter = 1610 k g / m 3 

t 
Key 0 Represents number I primary f i l ter 

X Represents number 3 primary filter 

»v> 

100 t 
1000 

FIG: 4. 

_L 
200 4 0 0 6 0 0 

DEPTH IN FILTER PAN FROM PULP SURFACE (mm) 
8 0 0 

PULP DENSITIES SAMPLED AT DIFFERENT DEPTHS IN FIRST STAGE 
FILTER PANS ON 16 t h JAN 1973 



2» 

No. 3 first stage 
Filter washing condition I No* I Filter 

6 second stage 
washing condition 

Excess flood 
wash and 
supernatant 
layer 

Flood wash 
but no 

supernatant 
layer 

Excess flood 
wash and 
supernatant 
layer 

No wash 
or 

supernatant 
layer 

Flood wash 
but no 

supernatant 
layer 

6 total - drum 
rotation (s) 167 167 165 165 165 

8 - cake formation (s) 52 52 51 51 51 
8 - cake wash (s) 
w 

52 52 51 51 51 
8. - cake drain (s) or 42 42 42 42 42 
8_„ - cake discharge (s) 
01 • 

21 21 21 21 21 
Vacuum (kPa) 70 70 65 65 65 
Density of pulp to 
filter (kg/m ) 1 650 1 650 1 590 1 590 1 590 

Density of pulp at 
pan surface (kg/m") 1 280 1 640 1 070 1 550 1 550 
Cake thickness (mm) 13,2 18,5 7,5 10,0 10,0 

—2 —1 
Filter duty (kgm hr ) 424 484 230 298 295 
Cake moisture, by 
mass (%) 24,37 20,03 24,1 22,6 22,7 
Filtrate turbidity 

(mg/1) 363 217 - - -

Soluble uranium 
recovery (%) 83,7 79,3 95,2 84,1 95,2 
Estimated efficiency 
of drum coverage 
by wash (Z) 95-100 90-95 95-100 zero 95-100 

TABLE 1. The effect of eliminating the supernatant wash layer on 
number 3 first stage and number 6 second stage filters, 
respectively. 

NOTE: Table 2 lists the total, insoluble and soluble uranium 
concentrations in the feed slurry and cake; from 
which the soluble uranium recoveries reported here 
were calculated. 
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No. 3 first stage filter No 6 second stage filter 
Excess flood Flood wash Excess flood No wash Flood Wash 
wash and but no wash and or but no 
supernatant supernatant supernatant supernatant supernatant 
layer layer layer layer layer 

Total U in pulp (kg/t) 0,294 0,294 0,108 0,108 0,108 

Insoluble U in 
pulp (kg/t) 0,043 0,043 0,048 0,048 0,048 

Soluble U in 
pulp (kg/t) 0,251 0,251 0,063 0,063 0,063 

Total U in cake (kg/t) 0,084 0,095 0,045 0,052 0,045 

Insoluble U in 
cake (kg/t) 0,043 0,043 0,042 0,042 0,042 

Soluble U in 
cake (kg/t) 0,041 0,052 0,003 0,01 0,003 

Soluble U 
recovery (%) 83,7 79,3 95,2 84,1 95,2 

TABLE 2. Total, insoluble and soluble uranium concentrations of feed pulp 
and filter cake for data reported on table 1. Expressed on a 
dry solids basis. 
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Filter washing condition 

Excess flood 
wash and 

No wash 
or 

Flood wash 
but no 

supernatant 
layer 

supernatant 
layer 

supernatant 
layer 

6 total - drum rotation (s) 160 160 102 

6 - cake formation (s) 50 50 32 

8 - cake wash (s) 
w 

50 50 32 

6J - cake drain (s) 
or 

40 40 26 

0 J 1 - cake discharge (s) 20 20 13 

Vacuum (kPa) 60 62 63 

Density of pulp to 
filter (kg/m ) 1 610 1 610 1 610 

Density of pulp at 
pan surface (kg/m ) 1 070 1 610 1 605 

Cake thickness (mm) 6,9 15,0 12,1 

Filter duty (kg.nT hr~ ) 275 470 627 

Cake moisture (%) 24,9 23,0 23,8 

Soluble uranium 
recovery (%) 90,2 61,1 83,9 

Estimated efficiency of 
drum coverage by wash (%) 95-100 zero 85-90 

TABLE 3. The effect of eliminating the supernatant wash layer on 
pulp surface and changing drum speed on number 3 first 
stage filter. 

NOTE; Table 4 lists the total, insoluble and soluble 
uranium concentrations in the feed slurry and cake; 
from which the soluble uranium recoveries reported 
here were calculated. 
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No. 3 first st age filter wash conditions 

Excess flood No wash Flood wash 
wash and or but no i 

supernatant supernatant supernatant 
layer layer layer 

Total U in pulp (kg/t) 0,336 0,336 0,336 

Insoluble U in pulp (kg/t) 0,068 0,068 0,068 

Soluble U in pulp (kg/t) 0,268 0,268 0,268 

Total U in cake (kg/t) 0,090 0,179 0,116 

Insoluble U in cake (kg/t) 0,064 0,075 0,073 

Soluble U in cake (kg/t) 0,026 0,104 0,043 

Soluble U recovery (%) 90,2 61,1 83,9 

TABLE 4. Total, insoluble and soluble uranium concentrations of 
feed pulp and filter cake for data reported on table 3. 
Expressed on a dry solids basis. 


