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CONCENTRATION OF AN IRON ORE FROM YUKON TERRITORY,
FFOR CREST EXPLORATION LIMITED

by

P, D. R, Maltby*

SUMMARY OF RESULTS

Laboratory tests on this ore showed that gravity concentration by
Jigeging at various slzes from 6 to 28 m yielded combined concentrates
agsaying about 60% Fe with recoveries in the neighbourhood of 80% of the iron
in the original feed. In one test, the crude ore was crushed to 14 m and
Jigged at 14, 20, and 28 m, The comblned concentrates assayed 59,3% Fe with
a recovery of 81,6% of the iron in the feed. Ratio of concentration was
1.58:1, A higher grade concentrate was obtained by jigging the crude ore at
-6 m, The -6 m jig concentrate assayed 64,53% Fe with 0,17% P and 5.28%
S10,. Recovery was only 47,8% of the iron in the original feed., More iron
could be recovered at a lower grade by jlgging the 6 m tailing at simes down
to 28 n,

Magnetizing roasting tests were done on the combined jilg concentrates.
The best result was obtalned at 650°C for a 40 minute roast using city gas
on o concentrate assaying 59.5% Fe containing 81,6% of the original iron.
After grinding the roast product to 94% minus 325 m, the magnetic concentrate
assayed 65,72% Fe with 0,15% P and 6.09% Si0, at a recovery of 72.6% of the
iron in the original feed, Ratlo of concentration was 1,90:1, The results
of varilous flotation tests are also reported,

*Scientific Offlcer, Mineral Processing Divislon, Mines Branch, Department
ol Mines and Technical Surveys, Ottawa, Canada,
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INTRODUCT ION

The purpose of the investigation was to determine 1f the ore could
be concentrated to make pellets of premium grade for bhlast furnace feed,

Shipments

Five samples, each containing approximately 100 1b of ore, were
received at the Mines Branch on September 13, 1962, The samples were sub-
mitted by Dr, C,D,A, Dahlstrom, General Manager, Operations,; of Crest
Exploration Limited, an exploration subsidiary of the California Standard
Conpany, Calgary, Alberta, The samples were gald to be representative of
the four basile types of iron ore at the Snake River property,

A further sanple of 400 1b was received at the Mines Branch on
January 30, 1963, This sample was collected at section IF 37 and was sald
to be representative of large tonnages of the orebody, The section was cut
as a 400 foot long channel across the orebody as it outcropped at the surface,

Description of Property

The Snake River iron prospect 1s a bedded hematite-jasper deposit,
The thlckness of the iron-bearing zone is said to vary from zero to over
350 feet and in the area of prime interest 1t 1s approximately 100 to 150 -
feet, The total reserve is8 said to bhe many billions of tons, The location
of the property 1ls in the Yukon Territory approximately 350 miles hortheast
of Whitehorse,

\

Sampling and Analysis

The original 5 samples were sampled and assayed for iron and silica
with the results shown in Table 1, FEach head sample was glven a spectro-
graphic analysis. Phosphorus was present in sufficlent amounts to have a
possible deleterious effect in the pellets.

TABLE 1

Head Sample Analyses of Preliminary Shipment

Analysis %
Sample Sol Fe 810,
A 48,16 23.11
B 46,24 22,43
C 40,12 35,37
D 37.04 31,00
B 37.35 29,91~

*From Internal Report MS-AC-62-1195




A goon ag the IF 37 Section sample had been recelved, o represeh-
tative 20 1b sample was .cut from it, The redults of a scieen ahalyeis ofl
this sample are shown in Table 2,

TABLE 2

dereen Analysis on I,F, 37 Head Sample

Weight Analysle % Distn %
81 ze % Sol Te Sol Fe
+4 m 97,7 46,57 28,6
«4 410 m 38,1 45,81 88,4
«10 414 m 12.4. 48,97 ' 12,1
~14 420 m 7.9 43,0 N
-20 428 i 2,7 43,40 2.6
=28 435 2,9 43,07 2.2
w35 148 m 2,0 4., 81 1.8
—48 465 1.8 4B, 6% 1.5
wBb 4100 m 1.2 48,79 1.3
»100 +150 m 1,0 41..80 1.4
~200 A0 AT 8.2
© O Total - 100,0 . 45,08 100,0

I s lotted 1t was stated that the atple conbolned 2b,86% gilica and 0.30%
phosgphorun, . ‘

Chomical dnalysos in this luvestigation wore made, whore stated,
by the Analyticol Chomistry Sub-Division, Mineral Bclences Division, Mines
Bianch, Othor Lion detoridnations woro done by the writer using the "Legch"
mothod, o stunnous chloride~potnssium dichromato procedure, '

Charactorigtics of tho Ope®

A small sample of each of the oviginal flve lots of ore was sub-
mitted for mlevoscople examination, . This examination showed that the ore
conglsted esmentinlly of hematite-plch and Jasper-rich bands, These banhds
veried between 0,3 and 16 mm in width and appeared to soparate readily by
mechanlceol meats, 'The hematite occuvred as minute crystels and grains
ranging from 1 to 30 microns ln diameter, The crystals and grainsg in the
high-hematite bands tended to form aggregates up to 0,5 mm in diameter,

*W, Petruk, Mineralogilcal Examination of an Iroun Ore From the Snake River
Area in Yukon Territory Tor Crest Exploration Limited. Investigation Report
IR 62-83, Mineral Sclences Division, Mines Branch, Department of Mines and
Technlcal Surveys, Ottawa, Canada,




OUTLINE OF INVESTIGATION

From the results of the mineralogical examination it appeared that
gome form of gravity separation on feed sized from 1/4 in, to 35 mesh would
yield beneficial results, It was apparent that any gravity concentrate pro-
duced would not contain much more than 60% iron so that a further stage of
concentration would be necesgsary to produce a concentrate to meet premium
grade pellet specifications, Since other laboratories had been approached
to conduct beneficiation studies, it was decided to try to concentrate the
ore at the Mines Branch using either heavy medid separation or jlgging.

Once a guitable gravity concentrate had been obtained it was pro-
posed to try to upgrade it further by flotation or magnetizing roasting
procedures, '

RESULTS

Tests on Preliminary Samples

Gravity separation tests were first done on all b samples using
the same procedure on each sauple, The gample was crushed and screened so
that three size fractions were made, The minus 1 in, plus 1/4 in, fraction
by heavy-media separation using a galena medium; the minus 1/4 in, plus 20
m fraction was treated by jigging; and the minus 20 m fines were treated by
tabling, The results of -heavy-media separation are shown in Table 3, '

The float product at a medium sﬁecific gravity of 3,45 was re-
treated at 3,25, and the float product at 3,25 was re-treated at 3,10,

The results of the jigging tests are shown in Table 4,




TABLE 3

Results of Heavy-Media Separation (1/4 to 1 in. fraction)
Ore A Ore B Ore C*% Ore D Ore E
Weight | Sol Fe |[Distn % | Weight |Sol Fe {Disin % | Welght [Sol Fe |Distn % | Weight| Sol Fe | Distn % | Weight| Sol Fe |Distn %
Product % % Sol Fe % % Sol Fe % &% Sol Fe % % -Sol Fe % % Sol Fe
Sink at 3,45 79.5 54.25 86.5 51.1 55.28 58,0 44 4 60.2 63.3 37.6 50.486 32.5 54.3 50,62 74.5
Sink at 3,25 11,2 37.75 8.5 46.3 40,64 39,3 - - - i8.7 35.73 18.5 14,4 37.34 12.3
Sink at 3.10 3.4 33.80 2.3 - 1.3 36.30 0.9 - - - 17.3 29,05 13.9 12.0 34.04 8.3
Float at 3.10 5.9 23.26 2.7 1,3 28.81 0.8 55,6 27.77 36.7 26.4 20,68 15.1 9.3 18.19 3.¢
Feed* 100.0 49,9 100.0 100.0 47.5 100.0 100.0 42,13 100.0 100.0 36,1 10C.0 100.0 43,7 100.0
*Calculated,
*¥8ink-float done only at a2 sp gr of 3.45.
TABLE 4
Results of Jig Tests (20 m to 1/4 in, fraction)
Ore A Ors B Ore C Ore D Ore E .
Weight | Sol Fe |Distn % | Weight | Sol Fe |Distn % | Weight [Sol Fe |Distn % | Weight | Sol Fe | Distn % | Weight| Sol Fe |Disnt %
Product % % Sol Fe % % Sol Fe % % Sol Fe % %ﬁ Sol Te % % Sol Fe
Jig conc 37,0 60,36 46,3 31,6 61.63 40.3 64.4 | 58,59 86,8 28.8 50,38 41.1 38.1 | 54.89 53.8
" tail 40.3 32.27 26,9 48.3 36.86 36.8 24.3 13.28 7.7 49,4 24,95 34.9 39.7 20.76 21.2
" bed 22.7 57.06 26.8 20,1 55.05 22.9 11,3 20,44 5.5 21.8 38.71 24,0 22.2 43,24 25.0
Feedx* 100.0 48,3 '100,0 100.0 48,4 100,0 100.0 43.3 100.0 100.0 35.3 100.0 100.0 38.9 100.0

*Calculated.
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The results of the table tests are shown in Table 5.

TABLE 5

Results of Tabling Tests (minus 20 m)

Ores B and E Ores A and D Ore C
Product |Weight|Sol Fe|Distn %|Weight |Sol Fe |Distn % |Weight|Sol Fe|[Distn %
% % Sol Fe| % % Sol Fe| % % Sol Fe

Table cone| 42.2 | 58.43| 59,5 | 10,7 | 60,85] 15.0 | 45,1 | 57.98| 68.8
"' midd| 37.2 | 26.,80] 24,0 | 55.5 | 46.52| 59.5 | 40,8 | 19,64| 20,3
" tail|l 20.6 | 33.24| 16,5 | 33.8 | 33.84| 25.5 | 14,1 | 30,99{ 10.9

Feed* 100,0 41,5 100,0 |100.0 43.4 100,0 |100,0 38,6 100.0

*Calculated,

Due to the small amount of feed, samples B and E and samples A and
D were combined in proportion and then tabled, A high proportion of the iron
in the table tailing was lost as slime,

The.proportion of the feed welghts for each separation were cal-
culated for each ore and the results are shown in Table 6,

TABLE 6

Proportion of Feed Welghts

Ore A Ore B Ore C Ore D Ore E

Operation Weight % | Weight % | Welght % | Weight % | Weight %
H.M,S, 86,3 85,2 75.2 88.4 85,8
Jigging 11,0 12,1 17,7 9.6 11.5
Tabling 2.7 2.7 7.1 2.0 2.7
Total 100,0 100,0 100.0 100.0 100.0

A series of phosphorus determinations were done on several of the
"gink" products with the results shown in Table 7.




TABLE 7

Results of Phosphorus Determinations on Sink Products

. Sink at 3,10 Sink at 3.20 Sink at 3,25 B8ink at 3,456
Sample % P % P % P* % P*

A - - 0,71 0,54

B 1,00 - - 0.78

c - 0.33 - 0,34

D 0.42 - 0.41 0.34

E - 0.32 - 0,30

#From Internal Report MS-AC 63-160,

A’sample of "sink" rejects from sample C were ground to 90% minus
326 m and treated by a Jones high intensity wet magnetlc sepaiator to dis-
cover 1Lf an acceptable grade and recovery could be made,
tegt are shown in Table 8,

TABLE 8

The results of thig

Jones Separator Test on Sample C "Sink" Rejects

Distn %

WVelght Analysis %
Product % " Sol Te Sol Te
10 amp conc 37,2 63.11 39,8
" midd 30,8 56,09 29.3
" tail 32.0 57,06 30,9
Feed* 100,0 59,02 100,0
*Caleulated,

Jigging Tests on Head Samples

Due to the encouraging preliminary results from jigging, two jig
tests were done on head samples of A and B ores, In these and subsequent
Jig tests, the Jjig used was a Denver Laboratory Mineral Jig. . Approximately
4000 g of feed was used in each test, the feed vate being 1500 g/hr. Both
samples A and B were crushed separately to minus 10 m and jigged using a
10 m sereen, 'The results obtalned are shown in Tables 9 and 10,



TABLE 9

Results of Jigging Sample A (10 m)

Weight | Analysis % Distn %
Product % Sol Fe Sol Fe
| Jig cone 39,9 63.67 50,0
" tail 46,6 40, 94 37.6
" glime taill 7.8 52,23 8,0
" bed _ 5.7 39.49 4.4
Feed* 100,0 50,8 100,0
*Calculated,
TABLE 10

Results of Jigging Sample B (10 m)

Weight | Analysis % | Distn %
Product % Sol Fe Sol Fe
Jig conc 45.2 58.83 54.5
" tadl 40,8 39,33 32,9
" slime tail 9.1 49,32 9.2
" bed 4,9 34,09 3.4
Feed* 100,0 48.8 100,0
*Calculated.

For additional iron recovery, the jig tailing and bed of each
sample were combined and re-jigged using a smaller stroke and a 28 m screen,
For sample A, an additional concentrate was recovered at a grade of 58.2% Fe,
The combined jig concentrate from sample A would assay 62.26% Fe at a recovery
of 66,6% of the iron in the original feed. For sample B, an additional con-
centrate was recovered at a grade of 60.1% Fe from the jig talling and bed,
The combined jlg concentrate from sample B would assay 59.06% Fe at a recovery
of 67,7% of the iron in the original feed,

Tests on Composite Sample From Section IF 37

In order to avoid duplication of test work it was requested that a
compogite sample be submitted, Accordingly, a sample from section IF 37 was
received and all subsequent tests were done on this sample,



Serial Jig Tests on Sample IF 37

From the preliminary test vesults it appeared that the ore was
“amenable to Jjigging and that a concentrate could be produced at a grade of
about 60% Fe with a recovery of better than 70% of the iron in the crude ore,
A 20 1b head sample wag taken and, after analyejs, crushed to mihus 6 m,
About 10 1b of the sample was then Jjigged on a 6 m screen, and the jig
talling re-jlgged on a 10 m screen to recover additional concentrate, A
considerable amount of fine iron present in the 10 m talling was recovered
by re-jlgging on 14 m and 28 m screens, The plus 14 m particles were first
-gereened out and rejected from the 14 m jig feed, The results of this test
are shown in Table 11, '

TABLE 11

Results of Serial Jigeing at 6, 10, 14 apnd 28 m

Weight Analysils . % | Distn %

Product '- % 8ol Te Pk | 8i0%*% | Bol Fe
6 m Jig conc 33,4 | 64,63 | 0,17 | 6.28 47,8
710 m Jig conc. 10.0 61,75 | 0,22 | - - 13,7
‘14 m Jig conc 5,0 51,80 | 0,18 ~- “B,7
28 m Jig conc 0.9 63.14 | 0,36 - 1.3
Plus 14 m Jig tall 21,1 | 28,08 - - 13,1
Minug 14 m Jig tail 27.5. 27.30 | 0,456 - 18,7
Jlg bed | 2.1 ' 36,85 - - 1.7

Foed* 100.0 45,1 . 100,0
#Calculated,

*+#From Internal Report MS-AC~-63-382,

The overall recovery from the 6, 10 14 and 28 m concentrates was
68.5% of the iron in the original feed at a grade of 62,656% Fe, Weight
recovery was 49, 3% of the original feed, The result of a screen anslysis on
the 14 m jig tailing 1s shown in Table 12, ~




TABLE 12

Screen Analysis of 14 m Jig Tailing

Weight | Analysis % | Distn %

Size Fraction % Sol Fe Sol Fe
+20 m 14.5 17.26 9.1
-20 +28 m 12,5 18,32 8.4
~28 +35 m 16.5 20,91 12,7

~35 +48 m 11.5 22,89 9.6 -
~48 +65 m 10.0 26,74 9,8
~G65 +100 m 8,5 29,34 9.1
=100 +150 m 7.0 35.42 9,1
-150 4200 m 6.0 40,68 9.0
~200 13,5 46,84 23,2
Total 100,0 27.3 100.,0

*Calculated,

Magnetizing Roasting Testis

Two magnetizing roasting tests were done on samples of the combined
Jig concentrates, Two 500 g samples were roasted at 550°C for 15 minutes
uéing city gas, and were then cooled in a nitrogen atmosphere, One sample
wag roasted without any size reduction; the other sample was first pulverized
to 48 m, The roasted products were ground to about 94% minus 325 m and
treated by a Jeffrey-Steffensen magnetic separator, The results are shown
in Table 13. :

TABLE 13

Results of Magnetlic Separation of Roasted Jig Concentrate

Weight | Analysis % | Distn %

Fraction | Product % Sol Fe Sol Fe
Jeffrey conc 23,7 67.1 24,9
6 m roast " mi.dd 16.9 66,86 17.7
" tall 59,4 61.59 57.4
Feed* 100.0 63,78 100.0
Jeffrey conc 46.8 66,78 49.6
" midd 21.3 66,62 22,5
48 m roast " tall 31.9 55,19 27,9
Feed* 100.0 63,05 100.0

*Calculated,
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A Jones separstor test was done oh each sample of Jeffrey tailing
to find out 1Ff addltional iron could be recovered using a slightly higher
field strength, The results are shown 1n Table 14,

Jones

TABLE 14

Separator Tests on Jeffrey Tailing Samples

Welght % of

Analysis %

Distn % of orig,feed

Tractlon Product orlg, feed Sol Fe Sol Fe

3 amp conc 42,0 64.19 42,3

3 amp midd 11,0 58,19 10,0

6 m roast talling |3 amp tail 6,4 60,25 5,1
Feed* 59,4 61,6 57,4

3 amp conc 26,9 59,32 24,9

48 m roast tailing {3 amp midd 3.7 44,74 2.6
: 3 anip tall 1.3 22,94 0,4

Teed* 31.9 56,17 27,9

*Calculated,

Indicqtions Irom this test were that a longer roagting time was
requilred for more complete conversion to magnetite,

Jig Test on Bcreened Feed

A Jig test was next run on a sample of the crude ore, screened

into three size fractlons,
crushed below thils size,

The ore was screened at 6 m and any oversilze was
Three fractions were screened out and jlgged

separately; a minus 6 plus 14 m fraction, a minus 14 plus 28 n fvaction, and

a minus 28 m fraction,

The sizes of jig screens used were, respectlvely, 6,

14 and 28 m, The results of this jig test are shown in Table 15,
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TABLE 15

Results of Jigping of Screened Feed

, Welght Analysis % Distn %
Fraction | Product % Sol Fe |Si0,%* | P¥x | Sol Fe
Jig conc | 28,6 64.06 | 7,12 | 0.24 40,0
-6 +14 m " ped 5,2 38.96 4.4
" tatil | 21,9 27,79 ' 13.3
" cone | 12,7 57,86 112,24 | 0,30 16,1
~14 +28 m | " bed 1.6 19,48 0.7
" tatl 4.5 16,54 1,6
" cone 8,2 61,21 | 9.12 | 0,35 11,0
-28 m " ped 2.0 39,85 1,7
" tail | 15,3 33.41 11,2
Feed* 100.0 45,8 100.0
*Calculated,

**From Internal Report MS-AC-63-534,

The overall concentrate recovery was 67.1% of the iron at a grade
of 62.0% Fe. Welght recovery was 49,5% of the original feed, Since some of
the iron lost in the Jig 'bed would be recoverable at grade in a continuous
plant, the resultsg are comparable to those obtalned with serial Jjigging,

" Additional jigging tests were done on samples of the tailing prodiucts,
crushed to minus 48 m, to try to recover additional iren, No improvement
in grade could be obtained in any of these tests,

Serial Jig Test on Minus 14 m Feed

In order to eliminate, if possible, any product screening that had
been necessary in the other Jjig tests, it was decided to crush the original
feed finer to minus 14 m and to Jjig at three sizes - 14, 20 and 28 m, The
14 m feed was first jlgged on a 14 m screen, the jig talling was re-jigged
uging the same bed on a 20 m screen, and the 20 m tailing was re-jigged on
a 28 m screen using the original jig bed. The results of this test are
gshown in Table 16, and the jig settings for each separation are shown in
Table 17,
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TABLE 16

Serial Jigging of 14 m Feed

Weight | Analysis % | Distn %

Product % Sol Te Sol Fe
14 m conc 40,6 61.69 54,7
14 m tail 59.4 34,93 - - 45,3
20 m conc 14.1 57,22 17.6
20 m tail 45,3 28,12 27,7
28 m conc 8.4 51.47 9.3
28 m tadl 36.9 23,07 18.4
28 m jig bed - - 26,55 h -
Feed# 100,0 45,8 . | 100.0

#Calculated,

The comblned jlg councentrates assayed 59.3% Te with a recovery ofAV
81.6%'o£ the lrou in the original fleed.

TABLE 17

Jig Settinge For 14 m Serlal Jigging

Separation Stroke | water
14 m 1/4 to 1/8 4n, | 0,55 gpm
20 1" 1/8 1 0‘22 1"
28 " 1/4 to1/8 " |o0.10 "

Roasting-Teéts on Jig Concentrates

Three roasting tests at 650°C were done using city'gas on combined
gamples of the jig concentrates, Roasting time was varied from 20 to 60
minutes, No grinding was done before roasting., After roasting, each product
was ground separately to about 94% minus 325 m and treated using a low
intensity Jeffrey~Steffensen magnetic separator, One magnetic concentrate
gample was ireated in a laboratory hydroseparator at an upflow rate of 50
ft/hr to try to eliminate additional gangue, The results of thesgse tests are
shown in Tablesl1l8 and 19, '
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TABLE 18

Roasting Tests of Combined Jlg Concentrates

. Distn % of
Roast Weight % Analysis % orig. feed
time (min) Product of orig, feed | Sol Fe | 810,%% | Ppkk Sol Fe
Jeffrey conc 52.4 65.87 | 6.08 | 0,15 72.5
60 " midd 2.6 62,64 3,5
" tall 8,1 34,11 ' 5,6
Feed* 63,1 61,67 81.6
Jeffrey conc 52,6 65.72 6.09 0.15 72,6
40 " midd 1.8 61,18 2.3
" tail 8,7 36.90 6,7
Feed* 63,1 61.60 81,6
Jeflfrey conc 48,1 65,80 66.5
20 " nidd 3.3 62,24 _ 4.3
" tall 11,7 43,70 10.8
Feed* 63,1 61,50 81,6

*Calenlated,
*kFrom Internal Report MS-AC-63-907,

TABLE 19

Hydroseparator Test on Jeffrey Concentrate Ffrom 40 mln Roast

Welght % Analysis % Distn % of orig, feed

Product of orilg, feed| Sol Te [Si0,%* [ Pik Bol Fe .
Hydrosep, o'flow 0,7 58,9 6.9
" splgot 51,9 66,05 | 6,06 |0,15 71,7
Feed* . 52,6 65.9 72.6

*Calculated,
**From Internal Report MS-AC-63-907.

A specific surface determinatlon was done on the hydroseparator
gpigot product and showed 1t to be 3514 cmz/gm.
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Flotation Tests on Jig Concentrates
. Two flotation tests were done on a sample of composite Jig con-
.centrate using a cationic flotation procedure for floating siliceous gangue,
The feed was first ground for 25 minutes to 100 m, Results were unsatis~
factory with regard to both grade and recovery and are shown in Table 20, .
TABLE 20

Tlotatlon Test Results on Combined Jig Concentrates

Weight | Analysis % | Distn %

Condltilong Product % Sol Fe - Sol Fe
: Froth 21,4 56,41 20,3
Neutral A midd froth 7,0 59,32 : 6.9
- pH A midd 9.7 | 60,46 - 9.8
Concentrate _61,9 60,62 63.0

Feed* ©100,0 59,6 100,0

. No, 1 froth 10,9 . 53,31 . ;9.7

ph 10,5 No, 2 froth 15,4 59,97 15,4
Concentrate | 73,7 - 60,95 74.9

Feed* 100,0 60,0 | 100,0

*Calculated

Jig Test on Minug 20 m Feed

A further jig test was done on a sample of crude ore, crushed to
20 m, to find out the effect on grade and recovery, The results, which are
shown in Tgible 21, were not as good as obtained in previous jig tests, How-
ever, it was significant that a good grade conceéntrate could be produced on
the coarse fractlion by simple alteration of the jig variables.
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TABLE 21

Results of Jigping Minus 20 m Feed

Weight Analysis % Distn %

Product % Sol Fe Sol Fe
No, 1 Jig 20 m cone 26,2 858, 67H* 37,7
No. 2 " " " 10,5 53.68 13.8
20 m slimes 2.6 B3,25 3.0
Screened + 28 m tail 14,0 25,19 T
28 m Jig conc 5.3 57.2 6,6

28 m slimes 1.8 44.4 1.8 -
48 m Jig conc 8.8 38,4 7.0
"N tadl 14,9 41,4 13,5
"-28 448 m Jig tail 8.5 21,9 4,1
Jig bed : 7.4 31,8 5,1
Peed* 100,0 45,7 100.,0

*Calculated

*kAgsayed 6,28% 810, and 0,18% P, From Internal Report
MS8-AC~63-1046,

Maghetic Beparation and Flotation of 'a Roasted Concentrate

A comparison between magnetlc separation and ablotic and cationic
silica flotatloun was made on a sample of roasted jig concentrate, ground
first to about 65% minus 325 m, Half the ground sample was treated by a
magnetic separator, while the other half was kept for flotation, The results
of maghetic separation are shown in Table 22,

TABLE 22

Magnetlc Separation of Roasted Product

Welght | Analysis % | Distn %

Product % Sol Fe Sol Fe
Jeffrey conc 76,9 62.80 90,1
" midd 2,7 50,6 2.5
" tall 20,4 19.3 7.4
Feed* 100.0 53.6 100.0

*Calculated
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Half of the remainilng sample was treated by cationic silica flota-
tlon using 0,5 1lb of dextrine WW82 per tom, and 0,5 lb/ton each of RADA and
POA, 'The resu]ts are shown 1ln Table 23

TABLL 23

Cationlc Flotation of Roasted Product

Weight | Analysis % | Distn %

Product % Sol Fe Sol Fe
Concentrate 79;0 58,8 88.1
Froth No, 1 7.6 . 21.7 3.1
> 3.9 31,1 2.3
" "3 4,1 32.2 2.5

" "4 5,4 38,8 4,0 °
Feod* 100,0 52.7 100,0

.*calculated.

The concentrate was upgraded in a hydroseparator at an upflow of
50 £t/hr to 60.1% Fe with a loss of 6,3% of the iron in the original feed.

On the remaining fLractlion of roasted concentrate, a test was done
uging an anionilc gilica f£lotation method, The ore was pulped and conditioned
with 0,56 lb/Lon of dextrine WW82, The pH wasg ralsed to 11.56 with 1 1b of
NaOH per ton., A total of 1 1b of CaCl, per ton was added, and after condition-
ing, a froth was floated using 1 1b of olelc acid No, 4 per ton as collector,
After flotation wasg completed, the froth was reground and refloated using
only a small amount of additlonal collector, The regults are shown in
Table 24, ‘

TABLE 24

Anlonle Flotation of Roasted Product

. Welght | Analysis % | Dietn %

Product % . gol Fe Sol Fe
Regrind froth 15,0 31,7 8,9
" tail 35,0 49,9 32.1
Concentrate 50,0 63.3 59,0
Teed* 100.0 53,6 100.0

*Calculated,
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A hydroseparator test ralsed the grade of concentrate very slightly
to 63.4% Fe, TFrom the results of these tests, it seems that magnetic
separation will yileld a higher grade concentrate at a better recovery than
elther flotatlon methods,

CONCLUSIONS

From the results of thls investigation 1t seems posgsible to
produce premium grade lron concentrates 1f the phosphorus content of about
0‘18% 1ls acceptable, The crude ore can be upgraded by jigging, after
crushing to about 6 m, to yleld concentrates at various sizes down to 28 m,
The best grade of concentrate by jigging contained less than 6% sllica at
the coarse size with a ratio of concentration of about 3:1, Thls concentrate
would make 1deal sinter feed provided the phosphorus content of 0.17% is
acceptable, The remaining jlg concentrates could be combined and magnetically
roagted, After flne grinding, a product contalning about 7% silica could be
produced and pelletlized, Due to the fine particle size of the hematite grains
extremely fine grinding to 500 m or finer would be requlred to lower the
sllica content in a magnetic concentrate much below 6%. At a grind of about
94% minus 325 n, a magnetic concentrate contalning about 7% silica was fil-
tered and the cake contained 15% moisture, Previous experience* indicates
that artificial magnetite concentrates contalning this amount of moisture
in the filter cake can be balled successfully in. the productlion of green
pellets,

Apart from jigging, the only other method that might produce com--
parable results al the same size range would be heavy-media cycloning,
Reports indlcate thal this method might be cheaper than jigeging due to the
large unit capacity and lower maintenance costs, It is proposed to inves-
tigate heavy-media cycloning as well as jigging on a larger scale during a
pilot plant run at a later date,

On the whole, the flotation results obtained were not encouraging,
and did not compare favourably with other methods, A proposed flowsheet 1s
shown in Figure 1, More information will be learned in the pilot plant test
and it 1s possilble that heavy-media cycloning might replace jigging as a
more attractive process,

*International Nlckel Co,, Copper CLliff, p.c,
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