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SUMMARY OF RESULTS

The investigation demonstrated that production of high

‘grade magnetite and ilmenite concentrates meeting the specifications

of Quebec Iron and Titanium Corporation was feasible by conventional
magnetic concentration of the magnetite and an ilmenite concentration
process employing gravity and high intensity magnetic concentration
followed by apatite flotation to reduce the phosphorus content of
the final ilmenite concentrate to less than 0.05% PaOge

From a shipment of 53 tons, approximately 5 tons each
of magnetite and ilmenite concentrates were produced and shipped to
Sorel, P.Q. The magnetite concentrate contained 10,7/ of the
original feed weight and assayed 69.26% Fe, 0,437 TiOp, and 0,011%
P205. A screen test showed it to be 63.8% minus 326 mesh, The
ilmenite concentrate contained 11,0% of the original feed weight
and assayed 38,9% T102., Due to production difficulties, the phos~
phorus content of the shipment exceeded 0,097 P205, but it is
believed this could have been reduced by flotation if it had been
detected before shipment.

Apatite flotation concentrates assaying 86.T% Fp0
vwere produced from the tailing. A 888 1b shipment of reclean
apatite concentrate was sent to Sorel. =

¥ Scientific Officer and ®™ Senior Scientific Officer, Mineral Processing

Division, Mines Branch, Department of Mines and Technical Surveys,
Ottawa, Canada. .
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INTRODUCTION

Purpose of the Invegtigation

The purpose of the investigation was to prove, in a pilot plant,
the feasibility of a process to recover a magnetite concentrate and an
ilmenite concentrate to meet required aspecifications, Work was also done
1o recover an apatite concentrate from the ilmenite tailing products.

The company required 5 tons of ilmenite concentrate contalning at
least 367 TiOp with less than 0.05% PoOp for smelting tests at Sorel, P.Q.

Shd pment

A shipment of 53 tons was received at the Mines Branch on April 22,
1963, labelled 'Positive Anomaly Ore', Previous shipments had been received
earlier from the same area for small scale tests from Mr. J. M. Noy, Research
Director, Quebec Iron and Titanium Corporatlon, Sorel, Quebec. The 'ore! was
made up mostly of rounded lumps 6 in. or more in diameter.

Location of the Property

_ The shipments originated from a property in the Romaine River
Valley, Saguenay County, Quebec. ‘

Previous Teatwork

Much testwork had been done on this material amd the investigation
was described in Mines Branch Investigation Report IR 62-86, by W. S, Jenkins,
Previous testwork had also shown that a magnetite concentrate could be pro-
duoed to meet specifications, and that apatite recovery from the ilmenite
tailing products was possible.

It was on the basis of the results obtained in these investigations
that the pilot plant investigation was done,

Sample Analysis

All chemical analyses in this investigation were made by the
Analytical Chemistry Sub-Division, Mineral Sciences Division, Mines Branch,
Ottawa.
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RS I’ROCEDURE‘ AND RESULTS

Prel:.mnary Trea’cmenl. - W11 le 1%

From the vesu1+a of the laboratos “Ivastlgatlon, the magnetite o
wms best separated from the iltmenite at 3bm, using a wel magnetic cobbing
“geparator. In the pilot plant test; “che srude ore was first crushed to-

% in. and growd to 30m in a rod m:L]J ot ‘2 rate of about 2000 Ib/are The . -
" rod mill was operated in closed eircuit with a 30m vibrating screen. - The };

goveon undersize product was then putiped to a single drum, low intensity, ..
wet magnetic separators The maghetic concentrate from this cobbing drum waa_;f
ground ko 180m in a ball mdll 1n_closedxclrcu11 vith a vibrating screen, and:"
the ground product wag cleaned tsdng o: 16w dntensity, c:ountermmmrent«-msh,
g was dlscarded 1.0 Waqte and the ™

" ooncentrate was sampled and S'tom

B The map*netjc cobber toulmg' 1*81 Led b'.v gra,vmi"y separwblo for
' ilmeru te recovery. The r'obbor Tatildig wasl firet pumpnd Lo a sone: Pordew .
watering, and then fed ot 257 solids 'to:s Hwnplmoys ‘spixral where a rougher

eoncentrate was made,: Tlm spiral. wig adjusted so that a mlddlmg producb

- way yeturned to the feed tank, Scrucm;,'téa ts were done on some of the. -
produsts with the results shown in. Table 24 Some ilmenite Llost in the
‘apiral ‘tallingu wag vollected by passing the tallings over a Wilfley table -
~and then :‘e«‘cabhm_, the table middling. producL on a second table, All three
gravity cdncentrateq wera comblnnd lo xorm a roughbr ilmonite conaentrate. '

. The resul’cs of the f‘irs*l: Lxro davs Tun usj.ng 2000 :Lb or rods and a
feed’ Fate of 2000 1b/ln" are shown in Table . 3. .

- TABLR 1 .
Reaultﬂ of MLLL Run 1 (Pre1ﬂminany)

briduiot  Weight o Analyens / Digtn %
‘ e | % ‘Fe Ti0p |  Py0g | . 190z
R.M, feed - 2041 | 100.0 | 14.84 |- 6'.74 C100.0°
CObbe.r- cone L . 276 18 456 61031 ) 1-95 ] V 3.7
Regrind mag cone | 287 | 11,6 ] 69.10 |  0.489 0,026 1 1.0
o " odall -89 1.9 { 14,99 9,69 ‘ 2.7
- 8piral cone” 406 | "19,9 1 o 23,61 2,98 67.3
"o tadl 0 | 1389 | 66.6 S 80 b 29,0
No.l table conc | 191 0.0} 85,03 | 1.67 . 4.6
S 4T ] 1160 HG .9 ‘ . 1.65 ' 13.4
Nos,2 "  conc B 0.8 : ;] 83.8L | 2.15 8.9
WM gl 263 | 8.0 o ,*e 29 A

: “reom .Enierxm] Report nsonv.eawm.




TABLE 2
Results of Screem Tests on Mill Run 1

81z Rod Mill Cobber Spiral |Table Congcentrate

2@ Teed Discharge | Concentrate| Concentrate] No. 1 No. 2
+14m 653.3 - - - - -
~14+20m 5.9 - - - - -
«20+28n 6.0 1.4 0.2 - - -
~28+35m 6.9 2,8 2.5 1.0 0.4 2,0
~35+48m 6.0 8.6 7.4 4,0 6.6 9.0
~48+65m 6.1 14.6 14.3 10.8 16.2 20.2
«6§5+100m 4.5 18.3 17.6 19.9 25,0 17,8
«1004160m 4.0 14.3 14.3 21.0 21.2 11.6
«150+200m 2.7 10.7 1L.3 18.0 11.9 12.2
~200 8.6 29,3 3244 - 25,2 10.8 7.6
Total 100,0 100.0 100.0 -} 100,0 .| 100.0 100.,0

Mill Run 2

During the next three days of the rum, the welght of rods in the
rod mill was reduced to as low as 1260 1b. This was done to try to obtain
ag coarge a. grind through 30m as possible, and to reduce the amount of fine
ilmenite that would otherwise be lost in the gravity tailling., With 1260 -1b
of rods, the circulating load was too high for the bucket elevator handling
the rod mill discharge., Best results were obtained using 1500 1b of rods.
The feed rate was kept at 2000 ib/hr., Various adjustments were made to the
spiral with increased wash water to obtain the best grade and recovery of
ilmenite, The average results obtiained over the three days’ run are shown
in Table 3,




TABLE 3"

Results of MILL Run 2

AT Weight | Avalysis 2% Digtn 4
© Product o ‘
_ { Wt % pe | 1402 |- PaOs | Ti02 - | P20

RM. feed  © | 2060 | 100,0 | 35.13 | 6.95 | 3,76 | 100.0 | 100,0
Cobber conc ~ |. 268 | 13,0 | 59.88 2,47 | 0436 4.6 |  dl4
Regrind mag cone | 220 | 20.7 | 69.26 | 0443 [-0.011 |- 07 | -

weooom o tagdl 48] 2.3 | 15.37 | 12,18 | 2.0 3.9 14
Cone overflow 12771 6.2 ' 5.66 5.96 5.0 - 10.1
‘Spiral cone - | B44 | 26,4 | | 19.18 | 4.54 | 73.2 | 382.9
M 4adl {1121 | 4.4 1 2.9 | 3.74 | 17.2 | 55.6
No,1l table cone 7 L 0.3 . 34,1 o 1.4

WO gl U041 | 467 1.33 | 2.91 9.0
No,2 " cone |- 4 | 0.2 26,32 . c0.7

noow o 4ail | 169 842 , 5.1 | 6465 | 6.1 o
Combined R conc | 556 | 26.9.{ 19.87 -1 "4.52 | 175.3 83.2

'*.From Int@rnai Report MS~AC~63«425

The rod mill circulating 1omd was 240 Jb/hrn The. results shoin, in _
Table 3 were considered to be ag pgood as could be oblained under the citfcums-
gtances, and the remalnder of the ore was treated during the next 6 days.. A

sereen tesi on the finai magnctlte concentrate showed 1t to be 63,80 minu$ R

32\)!]1.

The best spnrvl operating condltxonﬁ vere wmth a feed densiiy of .
25% solids, and a middling return load of abouwt 28% of ‘the feed weight. Only
3 concentrate ports were used - the top, the middle and the second from the
bottoms The middling product was collected off all the middling ports at
varying opemngs. W’xsh wa't or rate was kep“t as high ag possible,

Concentrate Cleaning

The combined rougher concentrate from Mill Run 2 wag cleaned p
twice by two stages of apirals, followed in each case by table cleanup of the,
gpiral tailings., After the qecond cleaning step, it was apparvent that any”
increased grade obtainable by gravity geparation would be accompanied by a
high tailing loss, This appeared to be due to the presence of an iron
" ‘gilicate gangue (pyroxene) which had a relatively high specific gravity of 3.7
compared to 4.9 for an ilmenite concentrate, As before, the cleaner spiral
worked best with a high wash water fate and approximately  the same feed con-
ditions and settings, The results of the two cleanlng operaflnns are shown
Cdn Tdble 4 from averaged results,
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TABLE 4
Results of Final Gravity Ilmenite Concenlration

' Weight Analysis % % Distn 7 of
Stage Product orig feed
% of orig feed Ti0g P20 Ti0 P205
Spiral cono 17.5 : 25,1 3.71 | 64.2 17.8
Firet " add 9.4 8.11 | 6.12 11.1 | 15.4
Table conc 1ed 26.86 3.11 5.6 1.1
Cleaner " i 8.0 4.88 | 6.50 5.5 | 14.3
Foed® 26,9 19,37 | 4.52 75.3 | 33.2
Spira.l cono 15.1 28 0 3 005 63 .0 12.4
Second " gadl 3.8 12,04 | 6.32 | 6.8 8¢5
econ Table cono 046 31.12 | 1.94 2.7 0.3
Cleaner " fadl 8.2 8.21 | 7.19 4.1 6.2
Feed® 18.9 25.3 3,66 60.8 | 18.9

X The feed was made up of the combined spiral and table concentrates
from the previous stage. Feed rate was 1500 1b/hr. ‘

X prom Internal Reports MS-AC-63-517 and MS-AC-63-523.

Further Ilmenite Concentration

The final spiral and table concentrates were combined and dried,
Test results had shown that good resulis were obtained by dry high intensity
magnetic separation using a Wetherill cross-belt separator. Accordingly, the
majority of the gravity concentrates were passed over the Wetherill separator.,

Another alternative was to use a Jones high intensity wet magnetic
separator which would mean that the gravity concentrate would not first need
to be dried, Therefore, @ 1000 1b sample was retained for testing with a
Jones separator after the removal of a small amount of magnetics on the first
belt of the Wetherill separator. This was done to avoid plugging the magnet plates
later with any magnetite remaining in the gravity concentrates.

The results obtained by dry high intensity magnetic separation were
good, and the averaged results are shown in Table 5, A Wetherill separator
was used with 3 magnetic cross-belts, Feed rate was 300 1b/hr, Magnetite
was removed on the fivst belt at an intensity of 1.5 amp, An ilmenite con-
centrate was removed on the second belt at an intensity of 7 amp, A silicate
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middling product was removed on the third belt at a séttihg of 10 amp. The
Wetherill tailing contained a high proportion of apatite with some silica.

TABLE 5

Resulfs of Wetherili'Separakion

, o - Weight 1 Analysis % # "1 Distn % of.orig feed
Produck  \tgURCRiy Teed | Ti0p | Va0 | Tz | Pos
Wognetics | - 02 26,91 - | o | -
Tlmenite conc | 1L.3 38.93. 1 0.88,|  64.4 S §

Middling - 2,0 1486 | . 0.84°| 0.5 0.2
Teidling - 2.2 0.20 1 19,81 | . 0.1 1144
Feed | 15.7 | 28 | UB.04 | . 65.7 12,7

ﬂ~Fer Toternal Rebort HSWAC;Gsészsg

A swall sample of the Wetherill jdmenite concentrate was repassed
at different amperage settings to find out if more apatite could be rejected.
No jmprovement was noted in any of the tests. With a loss of another 1% of
the ilmenite in the feed, the cleaner idmendite concontrake assayedl39,45% ,
1102, Two small $cale tesls, uding a Jones geparatol, were alse run on'd
sample of the Wetherill concenitrate. At 30m there wad no dmprovement in
grade, At 150m the Jones concentrate contained OOQGJ%’PZOQ with a weight
vecovery of 4.4%, The mlddling product contained 0.082% Po0g with a.
further weight recovery of 1L.4%, © o SR '

-~ A contdnuous test of three hours was done using a Jones separator.
This. makinum feed rate obtained was 350 Ib/br, at an intensity of T amp and
a feed density of 20% solids. The middling product contained considerably
more ilmenite than the Hetherdll middling product and wes, therefore,.rve-
passed on the Jones separator, at 7 amp, for additional ilmenite recovery, -
The results of this test are shown in Tables 6 and T. S




TABLE 6

Upgrading of Ylmenite Gravity Concenirste Using a Jones Separator

Product Weight Analysis % | pistn % of orig feed
roduc

% of orig feed Ti02 P205 T102
7T amp conc 8.3 37.06 0.52 46,5
" midd bl 21.92 7.0
" tail 2 1 4.74 1.5
Foed™ 15.5 27.72 66.0
¥calculated mtFrom Internal Report MS-AC-63-548,

TABLE 7

Retreatment of Middling Produot Using a Jonea Separator

Weight Amalysis % %X | Distn % of orig feed

Product
% of orig feed Ti02 P205 Ti0p
7 amp conc 245 33.0 0.61 13.6
" midd 1.8 11.02 3.4
" tail 0.8 0,79 0.1
Feed™ 5.1 20,2 17.0

¥calculated mtFrom Internal Report MS-AC-63.548,

The two Jones concentrates were dried and combined with the
Wetherill concenirate giving a weight of approximately 11,000 1b.




Finnl Removnl oF Apat:t@ TFrrom ljmcn1ie Concantraie ,

o : Ii viag requirod to lower. Lhe apaimto content: of the Uethermli

- concentrate 16 0,06% PpOg to meet the final specifications. Much work
had-been done on small soale tests fo try to accomplish thiss In'gome

togts the Poly content had been Lowered to 0,084 but the Llmenite loss.

wes high, amounting to about 20% of the ilmenite inm the. flotation feed.

In 411 these tegts  the Yetherill céncentrate had been ground first to 150m,, ,
and apatite was floated, at a pll of 9.6 with soda ash, using olele acid ag .
a collectors However, the problem romalnod of obtaining a more. eeleotxve o
apwtlte float. : : o y

A small con11nuous cirouit 'et up to 11eai the beherill
concentraie at a feed rate of 120 b/ The feed was Firet ground in
ball mill in. olosed cireult with a 100m Serdens The screen undorsize wag
puripetl ta a conditioner and from thére: S5
preliminarvy resulis were disappointing,
were tried untdl 1t was decided to use :
would depress dlmenite abd dmprove the geled : ; i
ation,  Results improved immediately and: oneeithe optimum rate of 1,071b .
of ‘dextrine/ton had been established, a vé ean apatite froth wap made
with a- reoovery ‘of praoiicnlly 1007 or tho‘L jenite in the flobation

-tailxng . .

"‘ne W82y 1o 8
of the' apatit

Lwrger units were then usedifor a fecd raie of 800 lb/hr.

'The ore wag first ground to 100m, conditioned, and floated in 4 Derver
Nos 7 cells, A 30 in. x 18 in. ball miklwas. used with 1700 1b of steel
-balld, Dextrine and soda ash were added in the required amounts to ‘the
ball mill feed. Sodium oleate and a frother, a mixture of pine oil and
Aerosol. 0T 100, wore added to the conditioner and the ihi1d ‘rougher cell,
Sadium oleate was made up as a 5% solution by neutrallzlng ‘olelc acid _
No, 4 stoichlometrically with a 107 NWOH solution. ‘Reagent addijions.ars
shown in Table 9, ' - o

" The apwiite froth was cleanod i 3 Denver Nb. 6 celis and the
middllng product:was returned to the conditioner at the head end of thé
cirouit, Flotation feed dehyily was kept-at’ 307 solids,. In the pre« .
liminary small scale: test where dextrine was first used, the ilmenite -
concenirate assayed 0,054 Po05. In the ‘larger soale %cat it was harder
4o obtain a good apatite fwoth and some apatite. Tloated on top of the
. cone uged for storage before fillering. Tt was found easy to remove this
gmall amount of apatite by allowing the ovarflow to run to wagle. The
averaged resulis of apmilie flotation are shown in Table 8. :




TABLE 8

Results of Apatite Flotation From Ilmenite Concentrate

Product Vel ght Velght Analysis % ¥ | pigtn 4
. % % of orig feed| Ti0z | Pals P205
Apatite C1 froth 1o 0.2 \ 20.18 86,1
| Middling - - 2,33 -
Tlmenité comc 98.6 11.1 38.9 | 0.067| 13.9
Cone o'Slow 0.3 0.1 0.6% 0.2
Timenite filter cake"ﬂ 98.3 11.0 38.9 | 0.062 | 13.7
Feed™ 100.0 11.3 0.48 | 100,0

Koalculated & T1mend te recovery from the crude ore

vas 63.3%.

Aok
From Internal Reports MS-AC~63~848; MS~AC~63n~863; MS-AC-53~577.

TABLE 9
Reagent Additions for Apatite Flotation

Amount Cost $

Reagoent 1b/ton flotation feed per ton flotation feed
Dextrine WW 82 1.0 0,18
Soda ash 2.0 0.06
O0leic acid (as sodium oleate) 0.35 0.05
Frother (PoA) 0.15 0,01

The resulta of two soreen tests are shown in Table 10,

TABLE 10
Results of Screen Tests
si Flotation Teed T1lmenite Concentrate
ize Weight % Weight %
4'100111 ) 0 u2 O » G
~1004+150m 9.3 10,2
~150+200m 2540 24,7
«=2004-325n 23 .4 2244
~325m 41.5 42,1
Total 100.0 100,0




Very poor resul‘cs were obtained when f’il'tering the ilmenite fiot-
' a’cion concentrate as produced. However, the addition of eulphuric acid to
reduce the pH . to 6.0, followed by the addition of 1 1o 2'1b of um/ton,

: resulted in excellen’i: fa.l'ter:i.ng and a’ cake moisture of about 8%.4 _

On the complet:.on of this part oi‘ the. :i.nve *ti ation ‘about 6 tona'
- each of magnetite and ilmenite concentrates, that me t 16 required apao:!.i’i-
oa'tions were shipped to the Sorel smel'ter.

Apatite Recovery From Tailing Produots

. The COmpany desired to investigate the feasibil:l.ty of recovering
a high grade apatite concentrate from a composite. sample of the variousd .
tailing products, Laboratory tests had shown that, after. grinding to 100m :
concentrates containing up to 40% Po0p were obta.inab‘.l.e using an oleic acid
float, ‘A 10 ton composite sample was, thefefore, made up of 75% rougher
gravity tailing, 22.5% cleaner and re-cleaner gravi'!:y tailing, and 2,5% -
Wetherill tailing. The sample was ground at a rate of about 800 1b/hr in
a ball mill to 100m. A rougher concentraté was floated in 4 Denver No. T
cells, and the froth was cleaned and re-cleaned in 3 Denver No. 5 cells.
The middling products were returned to At feed end of each circuit, -The
reagents used in this test were 2 1b of. ash/ton for a pH of 9,0 and
0.9 1b of oleic-acid No. 4/ton added % ondi‘tioner-‘?-and Ao’ third ‘rougher
coll feed, Better results were obtain . : n -
oleate. The results are shown in Tab 'JJ..

_mwu , L
Rosults of Apa'ta.te 651 ba'tion a.‘t 100m o

e etght Anaiysis A% | Distng
Product ~To/he »;% T B0 | B0
Re-ol froth | 45 80 | 3880 702
Tailing 1 820 92,0 | 136 | 20.8
Tk T e oo I aan 1 e
Feed 565 TTaas . | w000

fomioulated  * From Tnternal Report MS-AC-63-080,




w 1Ll

In the rewcleaning stage about 0,5 1b of sodlum silicate/ton was
added to help to depress silicates. The amount of apatite represented in
the oomposite tailing sample was about 87% of the apatite in the orude feed,

Most of the apatite not available for recovery was lost in the cone over-
" flow prior to the rougher spiral treatment stage.

Coarse Apatite Flotation

Since the cost of grinding “the tailing products from 30 to 100m
would be high compared to the valus of recoverabls apatite, it was decided
to try to recover apatite from the 30m tailing with no prior grinding,
Peed was pumped 1o a conditioner at about 700 1b/hr and a rougher apatite
froth was floated. The froth was oleaned and the cleaner froth was ground
to 100m and was refloated separately in oxrder to bring it up te grade speod
fications, The pH was maintained at 846 with 6.0 Ib of soda ash/ten. :
Larger emounts of oleic acid were required than before, half in the conw
ditioner and half in the feed to the third vougher oell, for a total of 2.6
W/ton. A total of 0.8 1b of sodium silicate/ton was added, and 0,026 1b
of PoA frother/ton was used. The flotation results are shown in Table 12.

TABLE 12
Results of Apatite Flotation at 30m

Product Woight - Analyeis % % | Distn %
rodue b /b % Ry0g " Pyl
Reol froti | 39 5.8 36,72 3.4
Tadling 657 04 .4 2.85 5646
Feod™ 696 10040 4,78 100,0
®onleulated X4 From Tnternal Report MS-AG-63-900,
Hidk

ground to minus 100m, '

~ The best grade of apatite concentrate at 30m was 33,867 PaOg.
The results of screen tests are shown in Table 13. ‘
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~ TABLE 13

Reaulto of Screen Teats on, Apatite Float Produota

T N 30m Float o - : 300m - Float Cid
size . ' Feed . | 01 Froth ‘Feod | o1 Froth
~48+65m .18.0 f;.gls;lf A S
~654100m | 2844 | 18T i b me
~1004150m L 11.0 7] 23,0 S 6.2 | 10
~150+200m 9.1 | 22.8  }. . 194 S
»200+325m 8.4 | 2960 ] 2644 | o 12.4

- -326m 7.0 | AT | 800 f 0 T8
Cotal - | 2000 110040 1 2000

' . The Jower apattte racovery with tho coarse float appeared to. be
dus to flotation of only the finer apatite particles. From the screen .

_ test results on the 80m cleaner froth, it oan be soen that very littlo
plus 65m apatmte floated. S _ B

© DISGUSSION OF RESULTS - -

L The resirlts showed that good quality magnetite ilmenite and
apatite concentrates could be: produced from the sample submitted. ‘The:
main problem in producing an ilmenite concentrate economically, containing
less than 0,08/ P20, was solved by a final flotation step in which the
addition of an leenite depressant was critical, It is believed that the
methods used for ilmenite recovery are practiocal and of relatively low
cost, The only major decision to be made in the treatment scheme is the .
choice between et or dry high intensity magnetic separation. The use of
the Jones separator was investigated and the results obtained were not as
good as those obtained with dry separation. "However, this may be more
than offset by the cost of drying the feed before dry magnetic geparation,
The better dry magnetic separation rosults appeared to be due t¢ the more
successful. reaectlon of siliceous gangue particlea containing fine magne-
tite inclusions.

“Apatite could be recovered from a composite tailing sample either’
by grinding first to about 100m, or else by floating at 30m, followed by
grinding and cleaning the coarse apatite concentrate, Fine flotation
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resulted in a better apatite recovery, However, the value of the apatite
concentrate produced would determine the more sconomlcal method of recovery.
 The loss in apatite recovery using the 30m float might be outweighed by the
cost of grinding all the tailing sample before apatite flotation at 100m,

The results of a flotation test shown in the Appendix were not
very encouraging, due to poor ilmenite depression and inability to float
all the silicates in a cationlc silica float, Therefore, flotation was
abandoned in favour of gravity separation followed by hxgh intensity
magnetic separation,

CONCLUSTONS

A suggested trealment scheme, based on the results of the pilot
plant investigation, is shown in<higurn 2e ,
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Flotation Test on 30m Cobber Non-}fagnet:.cs to Recover nmenite

, Before the stait of the pilot plant ihvastiga-ftion, a fiotation
test was done to discover if an ilmenite concentrate could be ‘tecovered
- by Jones saparad:or after removal of the gangue minerals by cationic
flotation. Previous tests, using oleio acid as & collector, on the
. flotation of ilienite had been relativ«aly unsunoessful due "u poor

oonoemtra'te grade and recovery. o _ D

C Ty A' 2000 g sampia of 80 cobber non-nugnetio tailing was o
round to 160m and pulped in a cell with 1 0 1b of dextrine WHW 82 per .
ofie - After 6 minutes, 0.3 1b each of RADA ‘and PoA™ per ton were added,

A froth was floated for b minutes - mainly silica and silicates, ~

Another 0,2 1b of RADA and PoA per ton weie added and.another froth

floated, Finally, a third. froth was floa'ted with an additional 0.1 ib

of RADA and PoA per 'tou. , o

_ . The seoond and third fro’chs were then cleaned wi’ch no additionul :

,'freagen'ta. The tailing was returned to the remaining tailing from the |
or:.ginai floats for removal of apatite using soda ash and Aerofloat 710,
A total of 0,6 1b of Aerofloat 710 per ton was added, after the pulp had.
been adjusted to a pH of 8.5 using ‘soda ash.  The apatite froth was-
cleaned once, and the remaining rougher and. cleaner tailing products

. passed through a Jones separa'tor 'twico a't: T amperes. Tha reaults are

“shomin'l‘ableu. T 4 R :

"7

& Rosin Amine D. Ace'l:ate 70% ) Hercules Powder Co._

o Ak Frother mix (by weight) 60’/ pine 011 2.5% Aerosol 0‘1‘ 100
' ' 47.57 wa er. _ ,
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TABLE 14

Flotation of 30m Nop-Magnetics Followed by Jones Separation

Weight Analysis % ¥ Distn §
Product % 710, ¥o0; 110,
- Ne.1 silica froth 56,3 4,04 3395 81.7
N6.2 and 3 silioa ¢l froth | 6.3 8,21 6.3
A,pa‘ti‘te cl froth 4.7 1.03 37.73 0.7
7 amp ol cone 11.1 30.16 0.086 at.T .
7 LU m:ldd 3.8 10.32 50§ \<
T # W 4aid 0.7 5.09 0.6
o !"~ R tail - 6.7 ~ 1.36 1.3 4
Feed" 100.0 7.08 00,0 |
¥oaloulated XX From Internsl Report H3-AC~63-413.

From the resulis of this test, flotation did not seem to hold
out much promise, Depression of fine iimeni,te in the gangue flotation
stage was not very good, leading to a high ilmenite loss. It was not
found possible to float a considerable amount of the silicate gangue
especially at the coarser sizes. It was, therefore, decided to aban
flotation in favour of gravity separation followed by high intensity
magnetic separation. '
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