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SECRETT

This renort covers tory exverinents to determine
R o

the optimum addition of 53,3000 during the thickening

operation of nuln leached from Radium Hill concentrates,

“ie

7 solution up to 0,6 1bs., per short

S

Use of this reagent as a 1
ton of dry colids has been investigated, and it is recommended

tnat 0,15 1bs, per short ton of dry solids, equivalent 4o 0,12

1lbs, per short ton of concentrate should »rove satisfactory,
INITRODUCTION s

Gluc solution has been used at the Chemical Pilot Plant,

Thebarton, us a flocculsnt +to anssist thickening operations,

=t 7,

and the design of the thickeners at the Uranium Treatment Plant,
Port Pivie, has been based on these results, A new flocculat-

.
P,

ing reagent, 3.3000, is now avaiiable Lfrom the Cyanmid Co,y

)
ib 25

e

and the Dossibility of using it at Port Ririe has been fore-

seen. " This investigation hos been carried out to determine

its suitability and fo recommend the usage required. All

test work was performed on muip Ffrom Radium Hill concentrates

leached for 10 hours with 750 lbs. sulphuric acid per ton of

ore, and diluted to 15% golids,
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lethod of Samnlinas After dilution ond neutralisation in the

holding tank, the »ulp was stirred vigorously until all solids
were in susnension, Samples were taken with a scoop and

collected in =~ 2 sallon rubber bucket ~nd stirred o nrovide

2. common Acad samplc. dach test cample was dipped Ffrom the
buclet into 500 ccs, wmeasuring cylindsrs, Temperature wnd pi
of liguors were recorded,

Yeasurenent of Settlin~g rates:

was 2dded to the cylinder which w

s

The required amount of reagent

+

2.3

aen hand shaken for
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30 seconds and the time noted, Bach cylinder was similarly
handied in turn, 10 minute intervals the depth of super-
natent lijuor above the settled solids was measured in inches
over a ninimunm period of 2 hours. Free settling anpeared
to be complete after 2 to 3 hours.

Frosh reaﬁeuu was prepared for each tes 36, unless other-
wise stated,

On completion of sdttling in <he cylirders, the liquors
were pinetited, and the settled soiids werc weighed, filtered
and dried, #rom the dry weight of solids, the puip densit:es

and usc in lbs, ner short ton of Gry solids were calculated,

"',,\’:1""'7 i
RESULNS ¢
ol o

WAB I.

Acagents  S,3000 0.25 lbs, mor short ton dry solids,
Vlgures rofer to inches of supernatent liquor.

[Aw]
I~
(3]

Conditioning periocdi 0,5 1 16
(mins, ) i

: - . - o . "
Settlln“ period 301 5,0 4,9 5.1 5?2 4,8 4?2
(sias. 6015.851 5.8 { 5.9 | 6.1 5.8 55
50| 6.5 | 6.3 6,5]| 6.6 6.5 6,0
6.9 | 6.6 6.4

|
§
1501 6,9 | 6.9 | 6.95 .2 | 6,9 | 6,7
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Reagentss

5BC RET
TABLE TT.
Series T

Glue 4,2
S, 3000 42

i ot

o

1bs, /shors ton dry colids.,

Ré;génf | Glue  { S;BOOO ]
AGE | rrESH! 8 24‘-§45 5 TamsH s {24 |45 | 5
i hrs, hrsuéhrsﬁﬂiays} hrss hus, hrsi”q§zg
linutes lO;» 0.8 10,8, C.92 4038 0.8 % LoD 110t a5 1o5} Tod
20| 1.4 {1517 ilfS 1.5 | 3.1 o 5.1 13.2 | 2,8
50 2.1 122 Lod %291 2,2 @ 4.2 13,9 | 4.4 | 4.4 | 3.9
40} 2.8 12,7 {31 12,8 12,9 § 5.2 |4.8 5.2 |5,3 | 4.8
0 | 3.3 3.4 13,8 (304 (54 [ 5.8 |5.5 6.0 6.0 |5.5
601 3,9 14,0 4.4 (3.9 14,2 {6.3 |61 |65 6.4 |6.1
90 | 5.4 5.6 16,0 5.4 {5.6 {7.0 |7,2 7.2 |71 (1.0
120 | 5,7 6.9 7.1 [6,7 [6.7 {7.4 |73 |7.6 |7.4 |7.4
240 | 8,1 8,1 28,2 8,0 17,9 fa,l 8.1 |8.3 18.1 [8.1
400 | 8,9 B.o 9.0 5.7 ls.6 $8.7 loe 19,0 ls.e la.o |
Teuncrature ond »H of nuln 35°C, =nd 1.63 rcsotectively,
ToBLE IIT.
Serics 11 e
TS Wil L Gluo % 3.3020._
1bs. fton who{in | C 2A8 3ﬁ4 268 niS 935 ¢§5
Mamutes 10] 0.4 {007 [0.3 10,4 0,3 [ 0.2 2.5 3.1 |L.6
20| 0,7 |0.6 [0.6 §0.8 | 0.7 | 0.6 || 4.0 | 5.0 |3.6

3'3 1.0 009 ¢8 %1‘3 l‘o O<78 4@6 505 4“5
401 1,3 11,2 1.1 §1.7 (1.4 [ 1.3 |l 5,01 5,9 15,0
. 4 } . - . o
50 11,6 11,55 1835i2al 1.7 12.6 1 5.316,1 (5.4
60 1‘9 19 85 1‘6 ;205 20 1 3 25.0 55 i 6@3 596
T A i B T k
90 1 2,7512,8 §205 5.8 3,2 {3.L || 6,1 6,8 16,2
: . S « .
- ! . - - N .
120 15,5 15,5 4.9 5.9 16,3 16,2 || 7,0 17,6 7,1
Column A « frech pulp, Tempcerature %4 ¢, pH 1,7
Colum B « 24 hours ajged wulip. Temperature 21°C, »H 1,
i it a it it i) 1

Column C -~
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T.BLB IV,
series 8

| k | ' fSeries5
| ! 8. 3000
Reagent Glue 2,5 1bs, /ton %szooo 0.25 1bs, /son  }|301b,/ §
v v - « - v . - N
§ . . TR0}
e S e - P P e - » — 31""_ e : e H o - ;-‘-.-\ > v
DH o5 2001 2.7 [ 1e8u 011,.511,6,1,711.8]1,9) 1.9
- P ‘““?'ﬁ, -

1
Minutes 10 10,4 0,4 10,44 0512.312:.83.3[L,5{0.5] 045

O
B 3
S

20 09: 09 09 59 loo 3&6 4‘¢l 590 3,1 140 loo
A AN4 165 1.6

FOhLE L Lod | 3.4 1.4)1,514.215.315.5
40 zzqoi .81 1.9 §l.@ o CI5, VB85 815 12,08 2,0
50 2.5 2 51 2.4 |2,412,515,115.91€.2:5,5|2.4} 2.4
so .00 2.8l 2,8 | 282,005 400,106,405, 712,8] 2.8
10 43,5 3,21 3.2 13.3}3,5(5,616.3/6.6(6,0{3.3] 3,3
50 14,11 3,7 2.7 ’3?8%308v5.8;6?5 6.7(6.1[3.6] 3.6
90 14,6 | 4.2 4,2 | 4,44.715,0[6,6/6,2|6,3(4,0) 4.0
120 16,01 5,71 5.8 5g7¢5¢6 6@4§6°9 7-216,635. 31 5,2
~ 1604”6,4, 6.1} 6.3 601i5¢0§6,7!7,1 7.446.9]6,2 652

TABIE V.

Glue S, 3000 1bs, /ton,

"

Scries | Tine il 2.5 10,051 0,1010.25/0.3 [ 0.4 | 0,5 | 0.6

oot

T iyttt Dyl ST ST oo mRiv Al St Sy S i) - %%,

o 60 mins. | 2.4 3,3 |5.95 | 5.9 [6.2 5.8 |6.1 5.4 ]5.5
10 60 -t 2,3 13.1[5.6 | 6.2 |5.4 [5,5 |5.5|5.7.{5.8
9 90 " 55 15.0 6.5 | 6.4 16,7 16,2 |6.7 6.2 6.0

10 go 3,3 14,6 [6.3 |6.7 {6,1 16,2 6.216.316.4

Tenperature nad »H of puln 350°C, 2nd 1,6
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Results obtained from Serie
and it was believed that the

with pulp (30 seconds) was insuf

S

ficient,

S EC IAE T
TAELE V_(Series 12)
Remgent tGiuel 08,3000 , )
1lbs, /ton Nil | <,8 |.057 .00 ;06 .08 .09 1,10 { 111,13
. ] ) -
M.inu’tes 10§ oa‘/lt 0675 06 lco ?-.v 105 ) 231 202 2'3 1@8
200 0.7 42,0 1.1 12,01 3.0] 2,9 4.0 }4,3 14.3] 3.8
500 1.1 [ 1e4 (1.6 [ 2,31 443} 4.0 4.9 {5.315.11{5.0
40fl 1.5 12,9 |21 13,615,001 4,915.4 [5.715.6 5.5
| : S e 7 ’ ’ b R -
50111,8 12,3 12,5 14,2 | 5,41 5,3 5,7 |6.1 [5.815,8
60%12,2 2,8 12,9 }409  E.T] 5.7 16,0 6,3 16,1 ]6,1 ]
H - - - - ’ . - -
i { i .
70 | 2,5 | 3.2 3,3 15:5 | 5.91 6.0 6.1 16,5 6.3 | 6,3
X \ T S A ’
eo?eas 3,6 17#5@.9_591 5,2 16,3 |6.516.,5]6.5
i : T ; : -
90; 2.2 14,1 4.0 #6,2 16,21 6.3 06,5 16.,816,616,6
; 12611 4.0 [5,6 5.1 [16,6 | 6.6 | 6,7 | 6,8 | 7.1 | 6.9 6.9
e e e L - : :
Temmerature and »H of pulp 35°C, and 1.6
TABLE VL.
Yo rearent addition: 2.2 inches per hour for first 1 hr,
2‘15 1] i hij i it 2 h_rse
¢lue solution: 3 1lbs,/ton; 3,35 ins., mer hr. for
first 1 hr,
3.3 4] it 14 it 2 it

N*Q.BOOO reagent } !

. . L S, ,__..._..M.M._:‘&..__.:- U S "‘: b e s B an e b s Somamann
1bs, per ton }0,0%3}{0,05{.,07 | .09 j ,12¢ ,20} ,30} ,40{ .5
Rate A 2,6 | 3.7 |5.7] 6.0 3.1} 5.7| 5.5} 5.1 5.6

" B 2,6 12,9 13,4 | 3.5 | 3.6 3.3| 3.3] 3,3| 3.3
Rate & represents inches per hour For Ffirst 1 hour,

i B i hi H 11 1t i 2 1
RIZCUSSION:
1. Conditioning time of reacent with pulp.

1 to 4 were disappointing,
conditioning tive of reagent

Series 5 was then
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carried out to determine the ontimum mixing time, Results

of this series Table I indicate that no advantage could be

obtained *y extending the conditioning period for longer than

30 gsconds. The mixzing tecanigue used ir +the earlier series
Lo

wa.s considered faulty, and was amended, Lﬂe miving time was

then maintained at 30 seconds for ail tests.
2,  Age of reagerd solution.

Table II; series 7, indicates that the age of the reagent
solution, either glue or £.32C00, has no effect on the settling
rete of solids, bub it is to be noted that the consumption of
reagents 15 above the optimiw wrd this may have a bearing on
the resulis cbiained, Thois was the only series in which aged
reﬁgemts wors uead,

3.,  Age oL pulp.

Results on testing the effect on settling retes of aged
pulps proved inconclusive, The weights of the dry pulp re-
covered at the conclusion of the tests were nob constant, and
the settling rates using fresh pulp are below average rates.
The results obtained are given in Table TII, series 11, and
indicate that S,200C reagent may be more effective than glue
when thickening aged nulns. The rate noids for aged pulp
with S,3000, buﬁ falls away with glue,

4. pE_of nulo,

Series 6 and 8 were aerﬁormed to ae*ormlr° rate of settling
for »nulps within thne pH range 1.5 to 1,9. Results of series 6
may be unreliable due to poor sampling, but serizs 8 is reported
in table IV, The rates are similar after the firss 30 minutes
un to pid 1.8, For puln of pH 1.9, seitling retes for series
o and 8 are of the same order. On thess results it anpears
’téaﬁ for satlsfa0uory thickening, neutralisation should not
proceed beyond pH 1.8, wken using S,3000 as a LlOCChleﬂu¢
A similar effect is nob observed when using gliue,

SECRAT
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5. Qufimum S,3000 addition.

Series 9 and 10 are similar tests using S, 3000 reagent
up to 0.6 1bs, per ton, and indicate the ecpntimum reagent
‘addition in less than 0,25 lbs,_per short ton of solids,
Resulits are reported in Table V.

The range 0,03-0,13 1bs, reagent per ton has been in-
vestigated in Series 12,  With the addition of $,3000 as low
as 0,03 1bs. per ton, the settling rate obtained is comparable
to the rate when using almost 3 1bs, of glue per -ton, but tests
have indicated unreliable results below 0,06 lbs, per ton.

The rate of settling increascs with reagent usage up to 0,10
1lbs, per short ton of dry solids =nd then remains steady.

For operasing a large scale plant on a continuous basis, 0,15
ibs., per short ton of dry solids would be & reasonable reagent
addition, 'This is equivalent tc 0,12 1ibs, per short ton of

orc leached,

6.  Setiling Rates.

A summation of the settling ratcs obtained is reporied
in Tabie VI, These rates represent average figures for all
reasonabic results, and have been cxpressed as (a) inches
settled per hour over the first hour and (b) inches settled
per hour over the first 2 hours,

After a 2 hour period, free sctiling has been completed,

and the rates per unit time interval are of a more uniform

order,

1.  Glarity of Supermatont liouors,

It was noted throughout the investigation that when using

slue T0 assist settling, the surface liquor was always Ffilmed

(¥

with sline, The use of Reagent 3,5000 would yield much clearexr

iiquors during thickening operations,
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On commletion of the settling tests, pulp densities on
the scttled solids were performed, With the use of either
glue or S.2000, the average ultimate npulp deasltV'Woqu be

35% after a settling time of anproximately 12 hours.

(1'1:,(‘ gf‘f{}/(;(«"c':(;/.

_ {D. T, I—Ic,li.)
DFH/BLG : Chemical IEncinger.
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