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Déclassifie

Mines Branch Investigation Report IR 62-21
CONCENTRATION OF IIMENITE FROM TITANIFEROUS MAGNETITE ORE
FROM LAURENTIAN TITANIUM MINES, LIMITED,

WEXFORD TOWNSHIP, QUEBLC

by
. .
W. S. Jenkins

SUMMARY OF RESULTS

The ore assayeds

Soluble iron - 19,86 %
Titanium dioxide - 9.48™"
Phosphorus pentoxide - 1,63 "
Sulphur - 036"

The ilmenite could be recovered by cobbing the
ore at -20M or ~65M and concentrating the reground
rougher concentrate by the Jones high intensity separator,
Vhen cobbing at ~20H, the finished ~150M ilmenite concen-
trate assayed 42,877 TiOp and the recovery was 31.9%. At
-65M the finished -150M ilmenite concentrate assayed 37.54%
Ti02 and the recovery was 49.0%, The Py0g in both concen-
trates was lower than 0.05%.

The concentrate from flotation assayed TiOg,
27.72%; Po05, 0.02%; silica, 20.16%. The recovery of
Ti02 was 48,1%. The conccntrate was of lower grade on
account of the large amount of gangue which did not
float., It was also difficult to depress ilmenite.

X Senjor Scientific Officer, Mineral Processing Division, Mines

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

ShiEments

Three shipments of ore were received at the Mines Branch
laboratories in 1960, from Mr, B. C. Salamis, President, Laurentian
Titanium Mines Limited, 4462 St, Denis Street, Montreal, Quebec, The
first shipment was received on June 3, 1960, weight 250 1b, The ore
of this shipment was used for tests in this investigation. An
investigation on magnetite concentration from the three shipments of

ore received during 1960, was reported in Mines Branch Investigation

Report IR 60-78,

Location of the Property

The shipments originated from the property of Laurentian
Titanium Mines Limited, in Wexford Township, Terrebonne County, Quebec,

about 60 miles northwest of Montreal,

Description of wthe Property

Thegproperty was described in Report IR 60-78, as a titani-

ferous-magnetite ore body of low grade, estimated at 100 million tons.

Purpose of the Investigation

On January 31, 1962, Mr, Salamis requesgted that the
investigation of the ore in Shipwent 1 be continued to determine (1)
the recovery and grade of ilmenite concentrate that could be obtained
from the non-magnetic tailing after concentrating the magnetite in the
ore, and (2), if the ilmenite concentrate would have the specifications

required for a commercial grade of titanium concentrate. The specifi-
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cations include a low phosphorus content with. a ﬁaximum_qf 0,05% Po0g.

Sampling and Angiysia of Shipmentll

The ore remaining from Shipment 1 was crushed to ~-20M and

a héad sahple'was riffled:out for analysis of the feed for the tests,

TABLE 1

Chemical Analysis of the Head Sémple
of the-Remaiﬁing,Ore ofvShipment,l S

g
‘Total iren - | 24,06
“Soluble iron - - -} 19.86
Titanium dioxide - . 9.48
silica 30,74
- Phosphorus pentoxide .+ 1.63
Sulphur S 1 0.36

No éemigquantifative:spedtrqgraphic'ana1§sis was made on
~this head.sample;‘_A épectrogr&ﬁhic analySisl&f thé.original head
sample of Shipment 1 is shoﬁn in Table 2 in.Repprt IR-60-73t. In
-éddifion'fo thg‘above.major constituents, tungsten, manganese,

vanadium and éopper are present in minor or trace amounts.

MINTRALOGICAL EXAMINATION

- The mineralogy of Shipment 1 was described in Report

IR 60.78, It was taken from the Internal Report M3-60-64, by W. E,

KMines Branch Investigation Report IR 60-78, WConcentration of
Titaniferous Magnetite Ore from Laurentian Titanium Mines
Limited, Wexford Towmship, P.Q.", December 13, 1960,




ugm

¢

A

White, Mineral Sciences Division, Julf;4, 1960.

Ilmenite (and magnetite) are distributed unevenly through
the gangue as coarse to fine irregular grains and aggregates. Magne-
tite and ilmenite are not intimately and finely intergrown and both
minerals are largely free of small inclusions of gamgue, Gangue
minerals are plagioclase and dark pyroxene with minor amounts of
apatite, sulphides and garnet as small scattered grains.

Although hematite was not reported in the examination of
this shipment, it is intimately associated with the ilmenite in some
samples from Shipments 2 and 3, Since complete llberation would be
impossible, any ilmenite cOncentrafe would contain some hematite
altering the magnetic properties of the mineral and lowering the TiOg

grade obtainable.
SUMMARY OF PROCEDURE AND RESULIS OF TESTS

After concentrating the ore magnetiéaliy to recover magne-
tite, the taiiings were concentrated by gravity and by high intensity
magnetic concentration to recover a finished ilmenite concentrate,

The gravity concentrate was reconcentrated by a Stearns
high intensity dry separator. In three tests, this concentrate was
reground to -~150M and concentrated by the Jones high intensity wet
separator. In Test 4, flotation was used to concentrate the apatite
remaining in -150M ilmenite>concentfate from the Stearns separator,

The test procedures and results for the four tests are

summarized in Table 2.



TABLE 2

Summary of Tests L

" Test 2 o

*;féstis- R

Tost &

Test 1
Initial grind =2004 - =20 -55M =204
Magnetite concen'tra-ta.on wet drum - ~dry belt we't belt wet belt
. Iron conc % Fe 69.12 - - 65.26% 44.78
Iimenite product ,a 7102 10.81 - 9.83 10,58 - 8.70 .
7102 recovery % 95.5 . 191.5 - 91.9 76.0

Ilmenite concentration

¥ilfley Table

Wilfley Table

Wilfley Table

Deister Table

Iimenite comc % Ti02 . | . 27.25 Lo19.41 - 18,97 18.47
TiCy recovery % ST 41,2 3.6 | o 8.7 _ 64.4:
Ilmenite cleaning - Jones separator| Stearns (dry bel‘t)Steams (dry Stearns (dry belt)
Ilmenite conc % Ti02 ' 2 32,53 ‘ «30 52 elt) 30.85 '
'Ti02 recovery % i 47.9. . - 70.9 54.1
Ilmenite recleaning Jones separator-] Jones separator | Flo ‘.atlon of - A
. - S T S APa‘tl‘t'ﬂ'

' Regrind -150H | - -150M '_~-150M R
Ilmenite conc % Ti02 40.85 ok 35,79 e :
o % P20g - 0,045 0,043
Ti0g recovery & - 36.5 - 85.1 . ;

" Ilmenite 2nd recleaning Jones separator | Jones separator i
' - Final Product v _— s S o Y
Assay 72 Ti02 38.50 42,87 . 37.54 - 27.72
% Fe - -31.50 - - 23.42
% Polsg 0.05 0.01 - 0.03 0.02
% Si09 T7.70 3.92 6.18 - 20.16

Recovery Tids % 35.7 31.9 49.0 48.1

XRecleaned on wet drum



DETAILS OF THE TESTS

Test 1 - Recovery of TIlmenite from -200M Ore by High Intensity
Magnetic Concentration of Wilfley Table Concentrate

A 2000 g sample of the ore was ground to -200M and
coﬁcentrated by the Jeffrey-Steffensen separator to recover
magnetite.

The Jeffrey-~Steffensen tailing was concentrated by
gravity on a Wilfley table and.the table concentrate was concen-
tréted by the Jones high intensity magnetic separator to recover

ilmenite,

TABLE 3

Results of Magnetic Concentration of -200M Ore
by the Jeffrey~-Steffensen Separator

. . . o "
Product Wg;ght Analysis 7 Distn % R/C

Fe | Ti0s| TFe | TiOp

Feedt 100.0 | 20.26| 9.35] 100.0 |100.0
Mag conc 12.6 69.12] 0.891 43.1 1.2 | To9:1
Midds 4.8 | 36.60] 6.45] 8.6] 3.3
Tai ling 82.6 | 11.84| 10.81| 48.3 | 95.5

*calculated

Additional analyses of the mag conc -~

Phosphorus pentoxide - 0,04 %
Sulphur - 0,075 %

Silica - 0.44 %



TABLE 4

RGSults of Gravity Loncentration of the Jeffrey-Steffensen

Ta111ng by the Wilfley Table

| Weight % | Analysis 4 Distn

" . : . " o S In or1g

Product " TIn Il:l ) In test feed R/C
test | 206§ | Te | Tiog | Fe |Tiop | Fe TiOz |
Feed® 100.0 | 82,6 11.84 10.81 | 100,0 |100,0| 48.3| 95.5
‘Table conc | 17,1 14.1 |25.22| 27,25 | 36.4 | 43.1} 17.6| 41,2 | 7.1:1
Tailing’ 82.9| 68.5 | 9.08| 7.42] 63.6 | 56.9] 30.7| 54.3 |
Healculated -

Results of High Intenoii Magnetlc Concentratlonl;h*“

"of the Table Concentrate by the Jones Separator -

Addltlonal anwlysca of {hé

" Iron .-
Sulphur
Silica ,
Insoluble -

" Veight %.] - Analy o Distn % -
; : o} In origle
Product n Ta test. "feed~&.- R/C
test | Ti0p |- Tioe |
Feed® 100.0 100,0 | 41.2
C1l conc @ 7 amp | 55.6 86,7 35,7 |12,7:1
Clmidds " | 5.7 3.6 | 1.5 |
C1 tailing " . 1.9} 0.7 0.3
Rougher conc " #| 63.2 , 91,0 - | 37,5  [11.2:1
Rougher midds -~ | R o o
@7amp | 24.1f 3.4] 7.05| 1.92) 6.9 2.8
{Rougher tailing 1 , L
@7 amp S 12,7} 1.8 4,06 | 4.92 4 2.1 0,9
*caqulaiedr

cleaner concentrate -

31,50 7

0.17 %
CT.70 %
18.58 %
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Test 2 - Recovery of Ilmenite from -20M Ore by High Intensity Magnetic
Concentration of Stearns Concentrate at -150M.

A sample of 6000 g of -20M ore was magnetically éohéen-
irated by the Ball-Norton dry belt separator at low intensity to
recover magnetite. The tailing was concentrated by gravity on a
Wilfley table. The table concentrate was concentrated by a Stearns
high intensity dry seperator at -20M, The Stearns concentrate was
ground by stage grinding to pass 150M. This material was the feed for
the Jones high intensity wet separator. Three passes were made of
material through the Jones separator. The first pass was made at O
amp to recover nagnetite freed by grinding to -150H. The second pass
was made at 7 amp which produced a rougher concenirate, a middling,
and a tailing, The rougher concentrate was passed again at 7 amp.

The products were designated as cleaner concentrate,
middling and tailing, As the critical element in ilmenite concen-
trate is phosphorus, the products have been analyzed for Ti02 and
P20g, to show the distribution in Table S. The analysis of the
rougher concentrate was caiculated from analyses of the cleaner con-
centrate, middling and tailing.

It is expected that a maximum of 0,055 205 would be

allowable in the finished ilmenitc concentrate,



TABLE 6

Results of Magnetic Concentration of -~20M4

Ore by the Ball-Norton Separator

Product We;ght Analysis % Distn % | R/C
’ Ti0p | Po0g | Ti0z | Pa0s
Food™ 100,0 | 8,90 | 1.52 | 100.0 | 100.0
Mag conc 18.6 | 4.85 [ 0.69 | 10.2| 8.5]5.4:1
Tailing 81.4 | 9.83 | 1.71 | 89.8| 91.5
¥calculated
TABLE 7

Results of Gravity Concentration of the Ball-Norton

Tailing by the Wilfley Table at ~20M

Weight %

Analysis % Distn 7
In orig

Product In oggg Tn test feed R/C

test | feed | TiO2 | P205 | TiO2 { PoOg| TiO2| P20g
Feed* 100,0 { 81,4 | 9.83 | 1.71 | 100.0 } 100.0] 89.8} 91.5
Table conc| 41.5}133.7 |19.4110,83 | 81,9 20.,2] 73.6} 18.5| 6.4:1
Tailing 58.5|47.7 | 3.04 (12,33 | 18,1 ] 79.8} 16.2} 73.0

fcalculated

Additional Analyses

Iron - 56.62 %
Sulphur - 0.29 %
Silica - 6.08 %
Insoluble -~ 15.92 %

of the Ball=Norton Concentrate -
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TABLE 8

Results of High Intensity Magnetic Concentration of

the Wilfley Table Concentrate by the Stearns Dry

Separator at -20M

Weight % | Analysis % Distn %
1 In
Product In oigg In test orig feed R /C
test| peed | T102 | P205 |7 ri05 | Poos | Ti0g | P205
1"‘(-313(1‘}x 100,04 33,74 19.41} 0.831 100,01 100,0] 73.6 | 18.5
Mag conc| 38.9) 13.1132.53§ 0,53} 65.1| 24.0 47,9 4.,4{ T.6:1
Midds 39.8] 13.4 13,94} 0.78 28.6 36.61 21,11 6.7
Tailing 21.3) 7.2 5.71} 1.58 6.3 39.5] 4.6 7.4
Xcalculated
- TABLE 9
Results of Hligh Intensitly Magnetic Concentration of...
the Stearns Concentrate by:the Jones Separator at “150M
Height % Analysis % Distn %
. ‘ In
Product - o%?g ' In test orig Feed R/C
test {feed | T102{ P205 [T1i0s [Pp05 |TiOgp [ P05
Feed™ 100.0 {18.11 | 32,04 0.64 |100.0 | 100,0 [47.9] 4.42
Conc @ Oafip 5.07) 0,661 16.201 0,14 2.5 1.1 ] 1.2710.051 152:1
C1 cofic € )
7 amp | 49.78] 6.53 ) 42.87] 0.01 | 66.6 0.8 131.91 0,04]15.3:1
C1 midds 5.97{ 0.78 | 30,51{ 0.23 5,7 2.2 { 2.,7{ 0,10
" tailing 3.95} 0.52§31.11{ 0.20 3.9 1.2 1 1.9} 0.05
Rougher conc’

@7 amp 59.70f 7.83 ] 40.85) 0.045] 76.2 4.2 136,51 0.,19]12.7:1
Rougher middst 18,76 2.46 { 18.05] 1.52 10.6 § 44.7 5.11 1.98
Rougher

tailing 16.47y 2.161 20,83} 1,94 | 10.7 50,0 5.11 2.20

Pl

calculated
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‘The Jones 6ieaner concentrate is the final ilmenite concen-
trate recovered from the sample of ore. It assayed:
Ti0y -~ 42.87 %
P05 - 0,01 %

Silica 3,92 %

Ih'férms of the original feed 31 9% of tho TiOs in the ore
was recovered at a ratio of concentratlon of 15.3: 1. The P205 vas
reduced to 0.0]%; The rougher concentrate;faSSayingV4O.8&Z Ti09 and

0,045% P05, contains 36.5% of . the TiOz,iﬂﬁﬁﬁe feed at a ratio of con-

centration of 12.7:1.

Test 3 - Rccovery of Ilmenite from ~65M Ore by}ﬂigh Intpn51ty
Magnetic Concontratlon of Sieqrns Concentrate at -150M

A‘ sample of 10 1b of -65M ore, was 'magnetically concent'rated
by the Crocket{ wef separator, The Cé&ékéft tailingAwas cbncentrated
by the Wilfley table. The table conueniraie wag concentrated by the
Stearns high Jnien81ty dry sepwrator followed by high 1nten81ty
magnetic concentratlon of the Stearns_concentratelat_-lSOM by the
Jonea'separator 

In thls test the -GoM Crocketi concentrate vas cleaned on
the Jeffrey~oteffonsen separator wnthoui regrxndlng.'

TABLE 10

Roaulis of Maynetnv Concentrailon of ~65U Ore
by the Crockett Sepqraior Lo

Weight Analysis % ©© Distn %

Product %. Fe Ti02 | P205 | Te Ti07 | Po0g R/
Feed® | 100.0 | 19.86] 9.33 1.53 | 100.0 | 100.0 .| 100.0

1 ¥ag cong®| 21.6 | 53.49 | 3.49| 1.27| 58.3| 8.1 | 18,0 4.6:1
Tailing® | 78.4 | 10.58 | 10.94] 1.60| 41.7] 91.9 | 82.0

Kcalculated
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TABLE 11

Results of MWagnetic Concentration of -66M Crockett

Concentrate by the Jeffrey-Stelfensen Separator

HWeight % Analysis % Distn %
Product In orig R/C
In Oiﬁy In test feed -
test | feed | Fe TiO9 | P205 | Te Ti02 | Fe | Ti02
Feedﬁ 100,0 | 21.6 153.49 ] 3.49 100.0 {100,0 158,31} 8.1
Mag conc 75.9 | 16.4 }65.26] 2.53 ] 0.28 92.6 55.0 1 54.0] 4.5 |6,1:1
Hidds 9.1 2,0 123,761 G.42 —— 4.0 16.7 2.411.4
Tailing 15.0 3.2 111,92} 6.60 - 3.4 28.3 1.9 2.2
Kealculated

Additional analyses of the Jeffrey-Steffensen concentrate -~

Sulphur -~ 0.15%
Silica - 2 016 Yl
Tngoluble - 6.54 %

TABLE 12

Resulls of Gravity Concentration of the -G5M
Crockett Tailing by the Wilfley Table

Weight % Analysis % Distn %
. ; In ori
Product n Tn In test feedg R/C
ori .
test | food | T102{ P205 [TTi0p | Pa0s | Ti0p | Po0s
X

Feed 100.0 | 78.4 | 10.94 }{ 1.60 {100.,01¢ 100,01¢ 91,9 { 82,0
Table conc 48.9 138,31 18.971 0,70 89.9 27.51 82.7122.5] 2,6:1
Tailing 51.1 1 40.1 3.261 2,45 J10.1 72.5 9.2 159.5

Yealculatad
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TABLE 13

Resulto of ngh lntenqiiy ngnetjc Concentration of the -65M

Wilfley Table Concentrate by the tearno Dry Scparqtor \
Weight % | Analysis % | '5’*1linisfn"% g )
- In . oi?g ) o In test orig feed - 'R/C ‘
“test | feed | Ti02 | P205 | Ti0 | Pp05 | TiOp P05
peed® - | 100,0|38.3 | 18.97 | 0.70" 100.0 [100.0 | 82,7 22:5 | |
Mag conc | 53.4)20.4 [30.51|0.97"}-85.8| 73.6}70.9(16.6 4.9:1 ]
Midds 9.6 3.7 17.45 | 0,45 | 8.8 6.3 7.3 1.4
Toiling | 37.0|14.2 | 2.74|0.3871" 5.4 20.1 45| 45|
J"fcud(.‘,1,11z>d:'zd
Addational annlyses of +he léarns;concentrate and midds:
| ' ..~ Con ,}x;'~»pMidd5
Tron - 25.965 - 14705 _, o
-Sulphﬁrf o214 . o~ !
CTABLE 14 . | ,
Results of ligh Tntensity ngnctic Concenfratlon |
~of the Stearns Concentrate by the Jones Separator at »150H |
p , Toiant 7, ‘Mﬂwm% ~Distn % T ' |
- _ T I : .
~ Product - In R In test . |~ |orig feed R/
. . ~In orig b : - . ,
, test | feed | Ti02 | P205 | T402:] P20g 109 | Po0g. :
reed®  |100.0 |20.43| 2014 | 0,28 100.0 | 100.0-{70.9 | 16.6|
Conc @ 0 amp 2.8 | 0.57) 86.29]0.26 3.5 2.61 2.5} 0.6]175:1
C1 conc 7 amp | 53.7 {10.96 | 37.54 | 0,03 69,1 | 5.7 149,07 0.9]9.1:1
| €1 midds " 6.2 | 1.26] 27,06 (0,09 | 8.7 [ 1.9 ‘a1 03| - |
C1 tailing " | 8.4 | 0.69 24.06_;0 17| 2.8 (520 |12,0 1 0.4 ‘ ’
Rougher conc™ : ‘ e | |
@7 amp 63.3 1 12.91] 35.79 | 0.043| 77.6 |- 9.7 {55.1 | 1.0 7,751,
Rougher midds | 19.0 | 3.90| 15.59 | 0.56 | 10.2 375 | 7.2 6.2
W 4ailing | 14.9 | 3.05] 16,98]0.96 | 8.7 60.2} 6.1 6.3

" kealeulated
mMrnmn]wmﬂymsoftm;&m&>dﬁmwrcmmmWHWOu'
Sulphuwr - 0. 080 %
Silica ~-. 6,18 %
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The results of this test indicated that the cleaner ilmenite
concentrate contained 49.0% of the Ti02 in the original feed, at a
ratio of concentration of 9.1:1.

The rougher ilmenite concentrate assayed 0.043% Pylg by
calculation, with a recovery of 55.1% of the TiOg in the feed at a
ratio of concentration of 7.75:1,

The amount of P205 in the ilmenite concentrate for commercial
use is said to be limited to 0.05%.

Test 4 - Recovery of Ilmenite from -20M Ove,
Flotation of Apatite from the Ilmenite Concentrate at -150M

i
A sample of 10 1b of -20M ove was magnetically concenirated

by the Crockett wet separator, The Crockett tailing was concentrated
by gravity on a Deister table. The Deister table concentrate was con-
centrated by the Stcarns high intensity dry separator. The Steatrns
geparator rejected some apatite free of magnetic particles at -20M.
The apatite was freed from locked grains by grinding the Stearns con-
centrate to -150M and was eliminated by flotation. In this test the
flotation tailing is the ilmenite concentrate,

The concentrate, ground to -150M was conditioned in a
flotation machine Tor 5 minutes with soda ash at the rate of 3 1b/ton
of feed, pll of pulp 10.2. Mardesty No. 4 oleic acid was used as a
collector for apatite and was stage fed; 3/4 1b/ton was used in the
test, No frother was used, The rougher {loat was cleaned twice with
an addition of 0,08 lb/ton of oleic acid to each cleaner stage, but no
acceptable product was obtained.

A microscopic examination of the ilmernite concenirate showed

a considerable amount of gangue minerals to he present.




- 14 -

“TABLE 15

Results of Mignelic Concentration of -20M Ore.

By “the Crockett Separator

Product .ff Weight | Analysis % Dlstn'%
- 9, Fe | Ti0z | TFe T4.02.
Fecl™ - | 100.0 | 18,95 |  9.04|100.0:| 100.0 |.
Mag conc | 28.4 | 44.76 | 6.52) 67.1°| 20.5 | 3.5:1
|i8ands tailing| 67.0 8.0 | 10.26 | 30,7 | 176.0
‘Slime tailing| - 4.6 8.96 | 6.78| 2.2°| 3.5
Roalewlated:
|
TABLE 16
X : S »
‘Resulis of Gravity Concentration of the Crockett .
Sand Tailing by the Deister Table
Weight 4 | Anaiysiéfﬁﬁ'{; Distn %
Product : | I B In R/
° In oigg o o In test orig feed /
test | feed | Ye | TiO2-|..Fe | Ti02| Fe |TiOp
reed® | 100.0{ 67.0| ©9.86 | 9.93{100.0100.0 | 30,7 | 76.0
Table conc 40,0| 26.8| 18.47 |18.47 | 74.9| 84.7| 23,0} 64.4 |3.7:1
‘Tailing 60.0 40,2 4.12 | 2,53 25,1| 15.3| 7.7]11.6 |
Koaloulated
)




TABLE 17

Results of High Intensitly Magnetic Concentration

of the Deister Table Concentrate by the Stecarns

Dry Separator

Wedight % | Analysis 7% Distn %
Product Tn In R/C
In | orig In test orig feed
test | feed T'e Ti02 Fe Ti02 Te T402

Feed™ | 100.0! 26.8 | 18.47 }21.03 | 100.0 {100.0 {23.0 | 64.4

Hag conc 57.3| 15.3 | 25,96 | 30,86 | 80.5 | 84.0 [ 18.5]| 54.1] 6.5:1

Midds 20.8} 5.6 8,50} 8,26 9.6 8.2] 2.2 5.3
Tailing 21.9] 5.9 8.36{F 7.50 9.9 7.81 2.3| 5.0
é'

Xcalculated

Results of Flotation

TABLE 18

-t

of Apatite from the Stearns Concentrate

Wedght % Analysis % ~ Distn 7
Product T In origl R/
Tn orig In test feed
test | feed { Ti02 | P05 | Ti02 | P20g5 | Ti02
I"eecfQr 100,01 15,31 30,76 1 0.56 {100.0 1100,0 1 54,1
Apatite float 16.0 2.5133.8343.07 17.6 87.2 9.5 411
C1l tailing 1 21.8 3.3134.22 10,16 24.,2 5.86113.,1
C1 " 2 8.8 1.34135.12 70,29 10.1 4.7 5.4
Rougher tailing :
iImenite conc 53.4 8.2 27,721 0.02 48.1 2.3 126.1 12.2:1
Rougher )
concentratet | 46,61 7.1{34.256)1.18 | 51.9 | 97,7 28.0 1421 -

Kealeulated

Additional analyses of ilmenite concentrate -

In ‘this test, the rougher

Tron -~ 23,42 %
Sulphur — 0.28 %
Silica - 20,16 9

Tlotation tailing is the ilmenite concentrate,
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“ CONCLUSTIONS

The results indicated that gfinding to ~65M was best for
magnetite concentration and rougher concentration of the ilmenite by
gravity (Test 3), |

-Grinding of thé rougher ilmenite concentrate to ~150M was
necessary to liberate the apatite, At this griﬁd the Jones high
intensity'wet magnetic separatoy produced'aqqeptable‘ilmenité‘conceha
trates with less than.0.0S% szr; h | |

Although dry high intehsitj (Stearns) treatment reduced the
tOnnagé’io tﬁe Jones sepafator, the costvof drying would make this step
uneconomic, |

Apatite.flotation successfully reduced the P05 content to
less thanlo.os% P205 but the resulting_concentrafe contained tgo'much

gangue mineral,
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