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CANLDA

_ DEPARTHERT
Mingg Bréoch OF o
TESE—— MINES AND TECHNICAL SURVEYS

OTTAWA, April 8, 1957.

REPORT
of the

MINERAL DRESSING AND PROCESS METALLURGY DIVISION.

Investigation No. MD3187.

Conecentration and Magnotic Reasting Tests on
Three Samples of Iron Ore from West Canadian Collieries Limited,
Blairmors, Alberta.

oD m=om £

Shipments ‘
k A shipment of three baga of ore, net weight 179 pounds, was
received at the Mines Branch on Avgust 3, 1956, The shipment consisted
of three samples, cach weighing apé:szmﬁgaataly 60 pounds, which were
identified as follews:

Sample No. 1 = Semple of ore from Burmis North.
Sample No. 2 - Semple of ore from Bwrmis South.
Semple No. 3 <= Osmple of ore from Iron Flats.
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__ The samples were submitted by Mé'o W, Bird, Gemeral Mansger,
West Cenadien Collieries Limited, Blairmore, Alberta.

1)

the Property

The sampies were taken from areas north and south of Burmis,
Alberte. The detailsd lecation of cach sample was as follows:

Semple o, 1 - Sections 10 and 27, Township 8, Renge 3,
west of the Fifth meridian,

Sampls No. 2 - Section 2l;, Temmehip 7, Range 3,
vest of the Filth meridian. ‘

Semple o, 3 - Sections 12, 13 and lh, Township 3, Range 30,
weat of the Fourth meridian.

Purpose of the Investigations:

In correspondence from Mr. Bird, it 'was stated that explor-
ation work by means of aerial and ground magnstometer and by diamond
drilling in this arsa of southwestern Alberta by his company hed
indicated a potenﬁal of mppmﬁmwiy'ls milii@n tons of ivon ors.,
Previous msgnetic concentration tests™ on samples of ore from this
arsa had éhown & largs loss of iron in the tailings. The company
believed this was dus to the presencs of siderite. '

Tt was requested that the three samples be tested separatsly
for the recoveiﬁ of the iron by magnstic concentration and that the
tailings be :subjected to magnetic roasting or a process thét might
ultimately recover the iron lost in the tailins.
| In later correspondence from Mr. Bird it was stated that the

company propoged to treat the ore concentxates in electric furnaces

# Investigation Report No. MD303), May 10, 195k.



Father mm’-_bmﬁ furnaces.

Smlim and Amlzaese
The thr@e semples &3 raceived eonsisted of broken are

ranging in size up to gbout 2 inches, After selecting spscimgns for
microscopic m&amirmtion, the samples were crushed to minus 3/l inches
ami 2 20 pound sample was riffled out of each sampleo The rminirg
portions were crushed to mimus 10 mesh and a head sample was cul out
of each .sea@le by conventional methecds. o

The chemicel anslyses of the head samples gave the following

resuliss _ |

Hesd  Hesd = Head
_ | - - Per Cent =

Total Iron (Fo) = - 39.25 Lo 33.78
Titaniun dioxide (T402) = 5,78 6.20 . 6,19
‘Mmgane'ae (Mn) - 0,28 0.32 0.21
Silica (Si0p) - 17.33 . 1017 25,146
Lime (C20) = - 1,39 2,29 k.70
Megresia (M0) - 1,66 1.36 2,82
Fhosphorus (P)- - 0,18 0,22 0.17
Sulphur (S) - 0.0583 - 0.030 0.0L9
Alvnina (A1;03) - 6,70 3,80 3,18
Zirconia (Z0p) - 0,20 0.2k 0.12
" Vansdiwm pentoxide (Vp0g) - 0029 - 0,38 . - 0.28

Imsclwle - 190 - 121 2.2

Losé on Igndtion = - 7023 ?.,466 . 5,09




_ Polished ssctions were prepared from pieces of ore from sach
sample and studied microscopically to determine the characteristics
aml matallic mimi‘al content of the ore., As the investigation wenﬁ on,
further microseopic investigationa were conducted to determine the
mode of occurrence of the iron-bearing gangus minerais‘ in- the ore md
of the mﬁfieial magnetite resulting from ﬁests on magnetic rmﬁr’g,

Sized fractions from e#eh sample were teated by magnetic
cobbing %0 see if gé.ngu@ rock could be rsjected froﬁ the ora beforé
' A series of Davis Tubs magnetic concentration tests was
caxrried out on ‘éa@h sample 7] determ‘lﬁe the fineness of grind requirsd
fof mechanical liberation of the magnetite from the gengue minsrals,

Composite samples, prepersd by mixing squal parts by weight
of samples Nos. 1, 2 and 3, were ground %0 minus 150 mesh and fed to
a Crockett typé wet magnetic separator and & Jeffrey-Steffensen wet
mégmtic separator, respectively. The tailings from maglﬁetié éohc@rxe
tration were tested for the recovery. of the contained iron by gmvi%y
concentration and megnetic roasting, Finally, dry msgnetic concen-
tration et a coarse gize vas carried out on each sample, follswéd by

wet mgnetic separation of the reground conecentrates.

Character of ﬁlé org:

Microscopic exsmination of polished sections and mill products
indicated that the mstallic minsralisation was predomimwly finely
disseminated magnetite ccewrring in & carbonate cementc;‘ In genaral, the
grain eize of the ‘mgmtite, ranged from 65 mesh to 150 mesh with the




largest portion occurring in the fine grain sizes. The only other
iron-bearing minsral ddentified in apprecisble amounts wes limonite,
with minor amounts of ilmenits, enataese, hematite and geethita slso
being present.

| The gangus minerals wers composed of quarts, calcita,
dolomite and chlorite. 'lo siderite wes present in the sample and the
caleitoand doleamite proved to be slmost completely jron-fres. Since
the smount of chlorite, a hydrous iron megnesium silicate, was wery
emall, the only minsral which ecould accoun;t for high tailing looses

from magnetic concentration vas limond ta,

Summary and Conclusions:

Ihe three ssmples of ore wers véry similar, differirg only
in the relative amounts of megnetitve and gengue minerals contedned
in the samples. The fellowing conclusions, therefore, zﬁpply to all
three ssmples and, in most cases, are based on the results of testing
ccmposi te samples preparsd by ccrbining equal paris hy weight of sach
semple. lfagnetite is the only abundant ore mineral m the sanples,
It is disseminated through the gengue in fine grains requiring grind-
ing to @ fineness of 150 %o 200 mesh for mechanical liberation.

Wet magnetic conceniration of the ore, ground to minus 150
mash, on a Jeffrey- Steffensen magnetic ssparator recovered 70.l per
cent of the iron in a consentrats asssying 61. ) per cent irom (test
. b). A recovery of 79.1 per cant of the iren was obtained, unsing
a Crockett magnotic separator; howaver, the grade of this concentrate
was only 5L.5 per cent iron {test io. 3).

Sinece very fine grinding of the are is required to produce




a high{ greds iron éomeixhrate, as much of thé gangus as economically
poseible should be discazﬁed during the cmshing and co&rse grinding
steges. The msmlta from magnetic cobbirg (t@st. Ho. 1) were not
c@ncln_xsive, gince some of the high iron assays of the coarser non-
megnetic fraction may have been due to limonitic iron rather than
fine gminad‘mgnetﬂ.tso ‘Howevers, dry belt magneuc separation of the |
ore ground to mious 10 mesh wag successful in eliminating 20 pex een+
of the feed conteﬁ.ning very little magnatiteo

. ‘ Teat Noe 9 conducted along these 1ines resulted in 20.2
pe'!" cent of the fseed bsing discarded &8s a tail_ixg conbalining only
.7 pef cent of the iron in the ore. Ragrindi@ the magnetie c@menu'a '
trate to minng 200 mesh and feeding it to a Jeﬁ‘my Steffenaen wet
megnstic 'sepamtor produced a final concent_rate @sayﬁg 61.5 per

P | cent Fe, 5.17 péf. cent TiOs, 5.2 per cent siog, 0.11 per cent P, and

less than 0,02 per cent sulphur (test Jo. 10).0 The overall recovery
of the iren from the two operations was 75.7 per gento |

‘l‘he titanimn content Qf the iron concentrates from the ore

' is high and may make them unaccepi,able 28 blast furmac@ feed, since

‘ steel campanies nomally place a linit on the Ti0, content of approx-

| imately 2 per cent. However, if tha concantratee are smalted im an
’ | _ elactric furnace, the titanim contant will not be 2 limiting factor.
1 ! As already mentioned, the high tailing losses may _be accjounted
- for b;r the limonite contained in the ore., The investigatlon has
imdi.cated that approxbnatsly 20 per cent of the iron is pméent as
this axﬁremely friable iron oxide, which glimes on grinding and cannot
. ‘be recovéréd by any stenderd ore dressing procedﬁreo Attzmpts o

recover the limomltic iron by magnsiic roasting were unsuccessful dus




to the iron "ﬁde béixg rédﬁcéd toﬁ. slimé céati@ of magneti‘he 'ﬁhich
~ sppeered to be baked onto the m»face of the gangue minerals, making
s@pmti@n very difficult. ' )
Iﬂc:i:scopic examination of théore indicated that the non-
nagnetic iron axide was the result of an alteration product of megnetite,
robgbly caused by surfase oxidation. It is possible that undezground
ore will not be o altered, in vhich case high tailing losses nay not
persist durim the cormsreial milling of the ore,
This report follews progress raports written on Cctober 21.2‘9
1956 and January lO, 19S7°

DRI

DETAILS OF THE INVESTIGATION:

I. MINERALOOY OF HE ORE.

1, Microscoplc Examination of Polished Ore Sections

. Six polishsd sgsctions, two from @aéﬁ smple,. wers prepaxred
from selected pleces of the ore and studied mi.croscopically for the .
purpose of d@termining the chamcteristies of the ore. Since ir.he
exsmination showad the samples to be similar in character, except
for differences in the abundance of ore minerals in each, they nesd
not be described separately. |

Gangue .

In Afzha; polished sections,gangue materisl i composed
essentially of medium coarse to fine grains of quarts aubedded in a
:earbonate groundmegs (Figures 1 and 2)_‘o A majority of the quarts
grains am quite angular in shaps with cormded edges,but some are
quite yround and amooth and must have undergons considsrsblé attritien
vefore congolidation. ZX-ray photogt*apha identify the cearbonate as a

¥ ltineragraphic Report No, ¥M-146)-8,by W. E. White, September 20, 1956.




Muré of dolomite and calcita. Owasional small par'bicles of a soft
shredded xn:!.ueiﬁe.l‘9 identiﬁed as asbestos by msans of an x-ray pcwder
samleaare scattered hers and there &Nughout the quartmeca?bonate

Metedlic Minerals

As far es can be seen with the unaided eye and with the aid
of a small horseshoe magmet, meta]lic mmaralization consists largsly
of finsly disseminated magnetite, Tt ean also be seen magascopically
that the two sections prepared fxom sample Ho, 1 ars the most heavﬂy
mmr&lized and those from sample Ho. 3 ars spmaly mineralized.

Under & microscope metallic mineralization is seen to occur
predomina.ntly in the carbonats cement. In geneml, the quarte gmins
ara frse of inclusione but some do contain mﬁy particles of iron oxide
much too fine to recower aconordcally by grinding (Figurs 2). As .
represented in tha six poliahed sm@.ons, hoaevar, the total amount of
iron in such fine grain sizea is comparatively small. ‘

Ma_gnetite; the on]qr really abundent ore minerel in the
polished section}s,accura; as i}cregular graing ﬁhiéh fange from about
250 microns (=48+65 mesh) dovn %o mimite particles only a few microns
: across, with ‘the a#emge sizse pz;:of:aibly gbout 120-140 microns (=100¢150
mesh), Some grains contain a few small inclusions of gangue and some
are, appare;nﬂy:,‘ altering to hematite, All steges of alteration are
vigible, from narrey rims of hmﬁiw to grains ofv complotaly alt@red.
» m&teriaio The total quantity of hematite present in the ore, howsver,
is relatively very small. Goethite is almost as abundant as hemetits
anﬂ, like this mineral, it appears to be an alteration product of

megnstiteqs
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Under créssad polars a few grains of ilmenite wers ssen.
They axe not’ fiﬁ@ly"m@rgmm with megnstits but simply substitutea
for greins of the latter mineral in gangue. In the writsr's opimion,
however, the number of grains of this mineral ssen in the sections is
not suffieient to account for all the titaniﬁn reported in the analysis.
‘But due to the similarily in sppearance of megnetite and ilmenits on
polished surfgces; the lﬁtter mineral may be more prevalent than |
vealized, Also, since the deposit is evidently of sedimentary ordgin,
grains of rutile and/or titanite mey be pressnt and add to its titeniwm
content, Pyrite is present in almost negligible amount as rars tiny

particles in gangue and in magnetits.




Fig, 1

RS - ar

Average field in polished sections, sample lo. 1, showing

sbundance, grain siges and modes of occurrence of magnetite,
white; quartz grains are light grey with relief and carbon-
ate is dark grey with rough surface; white square ropresents
& 200 mesh Tyler screen opeming
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Photomlcrograph of polished section, sample No. 2, showing
numerous tiny particles of iron oxide (white) in grains of
quartz (grey); vwhite square is a 200 mesh Tyler screen
opsning.
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‘ » 2. Microscopic Imaatigatibn of Gangue Minerals in 'é;he Ore
| | ~ Three 8@1@9 of the ore, ons from each of the three head
samples cut from the ore shipment, wers crushed to minuz 65 mesh and
" submitted 'far mineralogical -mﬁﬂmtion o determine the praesence of
iron-bearing minsrals which might axplain high teiling losses from
mognetic concentration. Anazlysis of Davis Tube wob msgnstic separ-
ation tailings indicated iron contants of 17.0 per cent, 21,0 par
cent and 13.l; per cent from semples 1, 2 and 3, respechively.
‘Resulte of Investigation:

The above samélas were scresnad and the +325 mesh fractions
were weighed. The =325 mesh frectlon was not dealt with,because of
R the difficuitics attending its minsralogical study. Spacific gravity
. determminations wers made on several of the miﬁe to see 1f thers wore
eny significant differences. The results ars shown in Tebls I,

TABLE I. - Welght Percsntages and Specific Gravity of +325 Mesh
Screened Fractions & Ore.

Mssh Size Welght % S.G. Waight % S.G, HWedght & 5.3

1) (2) : (3)
o = 654100 2he9. 3.33 2ho5 3.30 26.3 314
=1004150  57.6 3.63 ko2 3.7 53.7 3.h2
1504200 8.5 106 9.8
~200+325 9.0 3.88 10,7 3.87 . 10,2 3,70
Ti00.0 0.0 - T100.0

As may be soen from Tabls I, the majority of the +325 mosh
. ‘ ore 18 in the ~100+150 mesh fraction and thereforg the subssequont

* Mineragraphdie Report ijo. M=14T71-E by E. H. Mickel; October 25, 1956.
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mineralogical irvestigation was carried oubt on it. It is of intersst
tp note that the specific gravity of the sized fmc‘m.@ns increaéam
narkedly with commimution. It is to be expected; thsraefore, that ‘Eh@
=3_25 megh fraction should have & 8till greater density and svsgests
that its iron content is probably sppreciably greater than that of the
+325 nesh fractions.,

A hand nagretic separation follomd by & series of heavy
liquid geparations was cerried out on the =1oo¢150 mesh f’mc*‘cﬁ.onsg and
each of the pmduets was welghed and examinsd microgscopically for its
mineral content, The resulis are shown in Teble II.

TABLE IT. - Haod Magnetic and Heavy Liquid Separation of -100+150

Megh Ore

Density Range and Weight ¥ Wolght ¥4 Weight §
Minsral Compositiom (1) _(2) {3
Megnetite 73.6 809 © 63.9
S. G. Less than 2.69 - o
(Quartz) . 6.8 3.3 - 10,6
S. G. 2.69-2,78 -

(Quartz, calcite) k.9 2.9 7.8
S. G, 2,76-2,96

(Dolomits, ehleorite, limonite) 8.2 5.1 . 11.6
S. Go 2.96-3.32 |
(Chlorite, limomite) 2.1 2.0 1.8
S G. greater than 3.32 | |
(Ilmenite, limonite) b1 5.8 L6

1-0000 ]-0090 1—0000

The smme gangus minersls were found in all three samples, the
chief differsnce between the samples being the r@lative. proportions of




the minerals. .
Since limonite was found in the three heaviest density

fractions, 2 grain Jcount. was made of each of them to dat@rmine the
anount of this mineral pressnto The méults are ghown in Tabls IIT.
TABLE Z!fIIo - The Amount of Limonite in the -100+150 Mssh Pertions,

~ Paged on a Grain Count of the Three limonite-
Containing Dansi‘@ Fractions.

Density Range o % Limomite % Limonite ~ ¢ Limonite
| __ _(2) (3)
2,78-2,96 s § 7 | Ok 0.1
2,96-3,32 0.3 0.6 0.03
Greater than 3.32 O.ly 0.9 0.1

Totel limomite 1.1 1.9 0.23

As can be seen from Teble III; there is not nearly snough
limonite in the =100+150 mesh fraction to account for ths high tailing
losses. It should be noted, however, that the ?éziaiﬂ.ons in limonite
éontsnt in Ssmples 1, 2 and 3 roughly psrallel the tailing losses in
the three samples. Thus, sampls 3 has the lowest limonite comtent and
exhibits ths l&eat tailing loss (13.L% Fe) and sample 2 with the high-
est limonite c@ntent has the highest tailing loss (21.0% Fe).

| The other gangue minsrals present in the =3100+150 mesh fraction
cannot fully account for the high tailing losses. The caleito and dolomite
proved to be almost complstely free ‘oi‘ iron, a8 dstermined by refractive
i;rdaz measurements. The chlorite, which is a hydrous immmagnesim
ailicaﬁs, nay cdn‘i;ribute sor2 iron to the analysis, but the amount of
this minersl present is teo small to account for more than seversl per

cent iron,
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Concluaions:

A study of the -100+150 mesh fraction has ghown that the
gangua x’ninémls in that fraction cannct account for the high tailing
losses reported. Tt is possible that the chief tailing losses may
occur in the =325 mesh fraction due to the presence of limonite. The

reagons for this conclusion ares

1. Iimonite is an extremsly friable mineral
and meregore has & tendancy»tq' glims,

2. The specific gravity of the ore increases
- with eomminution, suggesting enrichment
of iron minexrals in the finsst fmctio;zso.

3. The highest tailing losses cceur in the
. sample with the greatest amount of limonite
in the -100+150 mesh fraction, This
sample probably centaine more total limonite
-than the cthers and would therefore have a
tendency te incur the greatest talling
. losses.

<

30 r_g.ﬁroseopie Examination of Products from Msgnstic Roasting
Tegts .

The roasted products from tests Nos.5, 6 and 8 were submi tted
for microscopic examination to determine the chief ore compoﬁents pmsento-
The tests were described as followa: "

Test No, 5: Jeffrey magnetic talling, roasted
in 2 veducing amosgahem at 900°C
for 1 hour,

‘Test No. 63 Jeffray magnetic tailirgs, roasted
 in & reducing atmosphers at 600°C
for 1 hour.

Test No. 8: Jeffray magnetic talling, roasted
in a reducing amoapher@ &t 600°C .
for 1/2 hour.

. Besults of Iﬁvest@gation =

Almost all the mineral particles ﬁresent in the three samples
wore found to be magnﬁﬁic to some degree. Exsmination of the sarples

# From Mineragraphic Beport No. M-1484-E, Dec. 11, 1956, by L, H, Mickel,
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. under a bincc'ular miéroaco;ac revesled thad mxzy of the slightly
megretic grains consist of gvangue..minémls partialﬁ.y survounded by
a thin dusting of magnetite, which persists even after washing end
dmx@ The magnatits coating has probably fomed from the reduc-
tion of ths limonitic slimes in the ore.

I-iicroscvopic examination of a polished ssction ér@pamd.
fi'am the product of tset No. 5 reveals that the principal ore com=
ponents identifisble are megnetite, metellic iron, anatass, and’
ilmenite. Thé anatess and llmenite gensrally occur in separate
grains, whils the megnotite and metallic iron are closely intergrown.
The presense of the 'iron indicates strongly reducing conditions |
during its formation, hence over»ﬂzaatingo It is posasible that
wistite (Fe0) formed during the roesting process and, since it is
unstabls at room Yemporatwres, broke dewm into its decomposzition
products magnstite and iren. This decomposition would ve accelar-
ated by the heat produced durirg polishing.

Poliched sectlons prepared from the othar two tests, nsmely
6 and 8, also contain magnetite, ilmenite and anataese but no aporec-
iable metallic ironlo Somg of ﬂxe larger magnstlte grains contain
cores of incompletely reacted hematite. The lower temperatures used
in thess roeats would probably ivhibit the formation of wustites

since 1t doss not form ab tempamtures below 570°C,

JII. INVESTIGATIVE TEST WORK.

Test Wo., 1. - Megnstie cob‘binglo

~ Thrse 20-pound samples, crushed to minus 3/ inch size, wers

cut out of sach of the threc aémplcass of ore.  The samples sleve each
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acre@ned on 1/2 inch, /L j.nch, 6 mesh and 10 meah screens t@ pmduce
*the following fractions: — '

., = Par Cent Weight -
Sized , _ —
. Fractions - Sample | Sampls | Ssmple
' Hood No.2 No.3
“3/b + Y2 inch | 139 | 13.9 | 12,3
-/2 + Ylinen | 50,8 | 0.5 | 50.3
<1/l inch + 6 mesh 13,0 | 13.0 | 124
‘36 A 10 m&h éoé 609 703
<10 mesh 157 | 157 | 17.7
Potal 100.0 | 100.0 | 100.0

Iach of the sbove fractions was @pm"at@ly' fod to a dry

magnetic separator.

Results of Test Wo. i:

Weighty Aaa 887, Distribution

Fe, of s,
Product per cent p@r eant per cont
o Cone,.| Tail. | Conc, | Tail.; Conc. |Tail.
g8 K0e 11,9 19 | hﬁo9 22 0 12,4 1.1
=1/2 + 1/&; inch : 6.7 | bo6 | k1.2 | 17.8 1 L9.0] 2.1
- =1/k inch + 6 mash 12,1 | 0.8 | 2.0 115,21 13,0/ 0.3
=. 6 <+ lﬂ m@Sh . ) 601 @o’.& lz,2 6 ) 1209 g 606 Dol
=10 m@@h 1108 Bo? hé 8 1308 ) 1}401 103
Totals (calc'd) - 88.6 |11k | L2,1 | 16.9] 95.1] ko
Feed (calo’d) 100.0 |

39.2 - A60.0
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Ramﬂ.w of Test No. 1l: (continued)

w@ignt, Assay, THiEtribution
o Fe, of Fe,
Product per cent per cent per cend
‘ Conc, | Tail. | Conc. | Tall.|{ Ceonec.| Tail.
Ssmple No. 2 - . _
=3/4 + 1/2 inch 12,9 | 0.6 | 163 |35.5 | 129 | 0.5
=1/2 + 1/} inch 5L.5 | 0.7 | L6.3 |1B.2 | S51.6 | 0.3
th in@h * 6!@@51’1 ) 1201 Ooh h?eh 3507 ’ lZoh ‘ 003
=6 + 10 moesh b 6.6 | 0.1 | k7.3 | 1.7 6.7 | 0.0(3)
C“lq mesh . 1305 366 SU:;B 1?69 u-lo? 006
Tobals (cale’d) 96,6 | 3o | b7.1 | 22.6 | 98,3 | 1.7
Feed (calc'd) - 1000 6.2 100,0
S&B@le Ko, 3 : ’ o
=3/ + 1/2 inch 8.9 | 3.3 | 372 | 1621 9.7, 1.5
~1/2 + I/l inen Lo.6 |10.0° | 38.7 | 15,7 | U6.0 | Lo6
=1/l inch + 6 mesh 106 | 1.9 | 39.2 | k8| 12,2 | 0.8
=’6 < 10 m@ﬂh 602 . 100 3901 1300 ?al Ooh.
. g 10 mesh 12.8 £.0 h3.2 12,2 15.8 1.8
| Totals (cale'd) 78.8 |21.2 | 39.3 | .8 | 90.8 | 9.2
Feed (calc'd) 100.0 3.1 100.9

"alculated Ragulie of G@mbinix}.g the Products of the ‘I’hme S@pl@ﬂ fyomn
“Test No, it ‘

_ Waight,] Asssy, |Distribution
Product per Fa, . of Fe,
cent |per cant| per cemd

Ma{;v;'nsamé &ont. .838,0 wcl 9.7
Magnetic tailing 12,0 léoh 5.3
Feed . 1000 | 39.9 100.0

=

Te8% No. 2 - Davis Tube Magnetie Concentration.

. ’ e5-gram ssmplea from samplss Hos. 1, 2 and 3 were




-9
ground _tdmimns 65, minus J.OO,, minus 150, end minus 200'_@@@}1& and

each ssmpls was then fed to a Devis Tube wet magnetic separaior.

' Resulte of Test No, 23 : I -
: - _ Assay, Distribution

Product Weight, | Fe, of Fe,
o per cent | per cent | per cenb
. Sample o. 1 L | ' o
aésﬁ DoTo conc. 6295 56o3 ’ 850&5 -
"‘65}1 Do To t&ﬂm 3?05 ].601 1&06
Feed (cale'd) 100.0 .2 100.0 L |
~100H D, T, conc. 56,1 | 8.2 g6 - . Lt
=100M D.T. talldng | L3:9 - 16.8 B 7038
Fesd {(calc'd) 100.0 0.0 - 100.0
=l§0?1 Do Tu £one, 510'? ) 6005 7990
-1504 D.T. tailing k8.1 17.4 21,0
Fesd (eale'd) 100.0 39.8 "100.0
-200M D,T. cone. k.6 | 62.3 7.8
<200 D, T, tailing 50.4. 17.3 22,2
Fead (cale'd) 100,0 9.7 00,0
: ; SrTmomme: } et
Semple No, 2 : |
t’éf;yf\ DnTe CONte 7232 . 5800 6806
”65:'6 DoTh ﬁ@ili!g 2?08 1903 noh
Foad (eale'd) | 108.0 47.2 © 100,0
© -1008 D.T. conc. 67,0 60.2 8.6
=100M D.T. telling 33,0 22,2 | 15,k
Feed (ocelc'd) " 100.0 L7.7 |  100.0
~150 D.T. cone. 618 625 | 8h.6
<150M D, T. teiling . 35.2 20,9 T 15,k
~ Feed (cale'd) 100.0 y7.8 | 100.0
~2001 D.T. conc. 60.4 63.4 81.3
~2008 D.T. tailing 9.6 | 22.2 18.7
Feed (calc'd) 00,0 u7.1 1 100.0




‘Reaults of Test No. 2:(contimied)

- " hBeay, Tiotribntion
Product Welght, | Fe, of Fe,
per ¢ant | per cent . per ecanb

Sample No. 3 -
-65M D, T. cone, 52,9 5h.2 | 82,5
-65M D.T. tailing | 4L7.1 12,9 17.5
Fead (calc'd) - | 100.0 33.7 . 100.0
~100M D, T. conc. W7k | 568 79.8
=100M D. T, tatling 82,6 13.0 ’ 20,2
Fead (caletd) 100.0 33.8 100.0
_ -150M D.T. cone. | L6e2 | 59.0 79.3
=150¥ D.T. tailing 53.6 13.2 20.7
Fesd (calc'd) 100.0 3l 100,0
"2001‘1 Du To conc, ‘ ld.}oo 1 & 8 77»2
QZOOP{ Do To ‘t’&ﬁixg 5650 Mol ' 2208
‘Fead (calerd) ] 100.0 | 3h.6 100.0

Tost s 3. - Hagnetle Concertration Followsd by Teblirg,

A l&p@um composite sawmple, cmshad to minus 150 mash, was
prepared by mixing equal parts by weight of samples I@@s, 1, 2 am.d 3.
The mplga wes fod to & Crockett type wat beld mgmﬁ,c saparator, |
The uﬁdarﬁw:(mmm@.gnemc sands) from the Crockett was pasged over a
Wilfley table. |

Results from Test No. 3: . : '
- Weight Assays, - Distribution,

Produet per per cend sr cent
o ' cent Fa | InBoL. e | Insol.
Crockett concentrate 569 | 545 | 13.3 | T9.1 | 30.6
Crocketi conc. o!fiow ™ 9.k 26,4 | 32.6 6.3 12.4h
Crockett tailing o'flow S92 { 191 | 37.3 | Led | 13.9
Wilfley table eoncentrate 5,9 16,6 | w90 | 2, S 13,7
Wilfley tsble middling 6,8 | 12.7 | k8.6 | 2.2 | 13.3
Wilfley table slimes 1.8 | 18.1 | 38.0 | S | 18.1
Fesd (calc'd) 100.0 | 39,2 | 247 |100.0 | 100.0

* This product consigts of magnetic slimes and gangue slimes tmt are
carried over with the concentrate.
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' G@nclmons i‘rom ‘l'est Noe 3 =

" The resulis fmm thia u@&t ixxlica:ba that, the teiling lose
of iron ie in the form of slinmog and no gravity comsntmtion of these
iron losses is possibls, B

=

Test No. ho - rmn@tic Ccncentmtiono

A Mmpound composits sample, crushed to minua 150 ma8h, was
pmp&red by miﬁng equal parte by waight oi’ samples ‘\Koso 1, 2 and 3.
This aample was fed to a Jaffray=5tzei‘fensen Wet magnetic separator,
.Iiraaulta of Test io. ls

: Weight, Assays., . - Distribution,
Product per per cent : . per cent

cent |'pe | TOp |[Si0p| Pe | TOp 8105

Jeffrey concentrate 36,7 |62 | L.30 | 2.0] 57.7 | 25,7 | k.3

Jeffrey middling 9.0 {56.0 | 6.1 | 5.3| 12.7 9.0 :

Combined conc. (cele’d) L5.7 | 611 | Lo66 | 2.6] 70.k 3407 7.1

Jeffrey tailing Sho3 | 216 | 7.0 | 29.2] 29.6 | 5.3 | 92.9
~ Feed (cale’d) 100.0 | 39.7 | 6.15 | 17.1/100.0 | 100.0 {100.0

In order to detormine the sige distribution of the iron :in the
tailing from megnetic concentration, an infrasizer analysis was carried
out on a sample of the tailing from test No, I, with tho following

resulis:

- Wesghe ] Kesays, | Distribuiion,
Product par per cent per cent

He . cenb Yo ﬁﬂa " Fe ma
+56 micronss : 12,6 | 15.7 | 11.0 9. | 18.3
“56 ¢h0 60 1300 901 . th - 803
ﬂb,o ¢28 o . . ) 708 1532 1000 Sb6 1003
‘:28 'Q’ZO f 1003 1905 899 y 90‘5 -1-201
"20 4‘1}.& L ' 11.90 2253 . ?oa ’ 1107 uoB
-1l +10 ® 13,0 § 2h.1 6.7 | 1h.9 11,5
“10 n ' 3801&' - ‘21&01& go . h!soé 2802
Tailing, test Ho. L4 (cale’d) | 100.0 | 21.0° 7.6 | 100.0 | 100.0




c:&ac:

CénclLeions from Test Moo l’;vm

 The results of the infrasizer anm:'::m shw that over 80

Aper cent of the iron tailﬁ.rg lossas occurs in a slze ¥ range Piner
than 28 mic_ronso These reemlts_ wnﬁm the concluaions from mnémn
graphic R@port Hmlh?l;E, which states that the chi@f téiling lusses
msy occur in the minus 325 mesh {mimus 43 microns) fraction due ﬁo

- the presence of the extremely frisble mineral,limonite.

o=

. Tests Nos, 5-8. - Magnetic Roasting Tests.

In the following tests, Nos. 5 to 8, megnetic roesting was
carried out on samples of the Jeffrey magnetic talling from test No. ks,
to ascertain 1f the iron oxide could be reduced to artificial magnetite
and the losges in iron oxide subssguently recovered by magnetic concen-
tration,

Tegt Ho. 5. 1000 gmmsa of the tailing from test No, k was
roasted at 9@0% f@r i houx u.zider an am&zpli@m of pmducef\gase

| Test o, 6 'Sbﬂ'grma of the tailing from test Ho. L wes
roasted at 600°C for 1 hour under m.amoz}pham of producer gas.,
| Test No. 7. 500 grams of the talling from test No. k wéa
roasted ab 600°C for 2 hours under an amcﬁpheée of producer gas.
- Test No, 8. 500 grams evf the tamng from ‘téﬂt No. L was

roastad ab 600°C for 1/2 hour undor an atmosphere of producer gas.

M&gn&ﬁc Concentration of the Reducod Iron -

A Saagrm sampls of m@ ealcine from each of thu above four
tests wes treated in a Davis Twbe magnetic separator to determine the
gz'é.d@ and the percentate of the irven which coui& be reeovered magnet-
icoliy from the caleines.




ésswing 51.4 per cent iroen,

Results of Tests Now.5, 6, 7 and 8.

- R&tio, . Per cenv

Test | Par cent | Per cent | Per eent"m‘ Per . cant | Ferric Fe Magnetic Fa - -

Ho. | Total Fe*| Ti0s Farric Fs Fex'rom_s Fe | Ferrous Fe | Grade [Recoversd

s | 28 | 81 | 33 | 28 | 035 | 3L | 365

6 | 22,8 | 7.8 | m8 | 1.0 1,07 | 39.6 | 30

7| 2k | 79 9.9 | 135 | 073 | 384 | 3hebs

8 | 228 | 79 | 1101_ A S| oss | 362 k22
*“!o metallic Fo detected. Calculated by d:n.fi‘erence

Conelusions from Tests Nos, 5 4o 8 = ‘
The ratio of ferric iron to i’errous iron should be 2:1 for pure

magnetite. Hcm'eveerg the above farreue; iron d@bazminaﬁ.@n imlud@s the
ilmenite ferrous iron a8 mll as th@ m@gmtite ferrm ivon. On ﬂxé bmsia
of the TiOg assay the ilmenite iron could run es high a8 5.6 pexr cmt,gmd
if this vere subi;r’m‘c.eé fmm the fsrrous iron assay the ratic of ferric

te ferrous iron would be much higher and in tests Nos. 6 and 8 would be

" approaching 2:1. Howsver, in tests Nos. 5 and 7 the samples were over-

roasted, which was confirmed by ths mﬁ.cro&capi.c azamination of .thesa

caleines, , B ’ _
Magnetic roasting of the iron oxide in the tailing o_f‘i‘srs

little hope of lesseniug the teilint losses, dus to the limomlte baing

reduced to a sii.im‘a‘coa%irg of mg:gmti’a@bak@d'on the surface of ths

gangus minerals, a8 indicated by microscopic mn&tiano At attempt

wes made to frec this magnetite from the g;afxvgize’by grinding,and thea

treating this prmiucf’ by mabn.etic concentratmnn This resulted in only

© 13.Ly per cent of the iron being movemd in a magnetic consentirate

=

Test Ho. ¢ = Ball-Norten Ila»ﬁmtie %pamtor,

“Fres mapmmd samples of ove crushed to mims 10 mesh, one
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from each of s&mplesa Noso 1, 2 ary;‘i 39&m;re fad to a B&lluzfor'&,cn dry belt

magnetic aq:watou
Results of Test No. 92

Weight,| . Asssys, | Distribution,
o - per percent | - per cent
 Produst cent. | Fe |T0p | Fe | T4Op
Sample Noo 1 ' ‘
B&l]s'l\fﬂmn cO_ﬂﬁo 7902 h?oo 60.12& 9207 ] 82.!.03
Ball-lorton tailing 20,8 | .l | hs3h 7.3 | 35.7
Fead (cale'd) 100.0 | W.2 | 5:77 | 100.0 | 100.0
Sample 1o, 2. : ,
Ball-Norton cone. 90,1 ok | 5:99 | 96,1} 86.0
Ball-Norton teiling 9,9 18.4 3,8 | 3.9 1.0
F@ed (@&lc"d) 109«0 lﬁ,éoB ) 6027 B m::() 19000
Sm@le NOo 3 ) R . ’ .
Ball-Norton eonc . 7001 25209 . 8018 B9q0 32&01&
Ball-Norton 4elling 29.9 | 12.4 3,54 11.0 15,6
Feed {caletd) 100.0 33,8 | 6,79 1100.,0 | 100.0

é&mpmg of the tailings wers regvound to 100 Es@ah,, testad
with a hand mogned, and exsmined under a binceular microscops. Only
small smounts of magostite appsared %o be pmaént in the three tail-
ing producis. | ‘

-

Tegt Ne., 10.
The Bali- Nax'tom concentrate from test No. § was reground

to mixxw 200 mosh and fed to a Jeffrey- Steffensen m@gmtic sepamwm
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L)

Smmzjy of Besults of Tests :\!053 and 10:

 Besults of Test No. 10 .
o © | Height) Assays, - Distribution,
Product . | per | per cent per_eent
' cent | Fe | TOy | 540s | P | © Fe | w10, | SH0z

Sarple No, L. o S :

Jaffray cone, | Sho7 [62.9 | 3.83 { 14.05|0.,07] 0,02 | 72.9 | 36 4.6
Jeffray midd, | 7.3 .{52.7| 4,87 |10.L8 {0.211 0,03 8.1 8 5.0
Jeffrey tailing] 38.0 |23.6 | 3.49 | 32.18; 1006 | 19.0 | 55 60,4
Fead (cals'd) [100.0 {47.2 |5:82 [15.22 | 1 - [100.0 |100.0 |100.0
Sample Ho, 2 A :

Joffrey conc. | 60.T7 164.31 3.83 | 3.1 ]0.13!106.02 | 77.3 1] k8.8 | 18,2
Jeffrey midd. | 6.9 [50.3)8.10 {13.11 |0:26{0.02 | 6.9 8:hl| 6.7
Jeifray talling] 32.L 124.618.74 132.76 | . [0.05 | 5.8 | 42.8 { 78.1
Feed {(calctd) 1100.0 {50.5] 6.63 {13.59 | . 100.0 | 100.0 | 100.0
Sample No. 3 | ‘ 4 .
Jeffray cone, 157.6 160,91 5,30 ; S.5 |0.08]0.01 | 66.0| 35.9 ! 1.9
Jeffray midds | 10,3 I5h.1| 7.61 | 12,29 10,185 0,03 | 32,7 11 5.6
Jeffrey talling] L2.1 |22.31] 8.84 | 33.02 10,081 23.3] B3 78.5
Feed {cale’d) |109.0 {h3.9| 7,03  17.70° 100.0 | 100.0 {100.0

The failowing table is the caleulatsd results of combining the

concentraltes and the tailings from the three mmpl'es' in Test ilo. 9 into

composite products:

Weight,

“hseays,

Distribution,

Pmduct _per DOr cond ___per cent

: cent | - Fo Ti0 Fe Ti02
Corposite cons, 798 | 6.7 | 6.68 | 93.0. | 87.0
lCaposite teiling | 20,2 | 13.8 | 3,94 | 7.0 | 13.0
Fead 100,01 LO.1 | 6.13 [100.0 | 100.0
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In the follewing tebls the concentrates and the mdddiings
from sach of the thrse sewples in test to. 10 havs been combinad into

& compoaite concentrate:

Wedght Assaye, Metribution,
Product per per eent ~ per cendb

cenb ¥e Ti0g Fg 1 Ti0p

Jomposite cong. 62,5 | 61,5 | 5,17 | Bi.k i L9.8

Composite badling | 37.5 | 23, | 8.69 | 18.6 | 50.2
g@@d B : 1(2009 h?ag 60 hs; 1&@06‘ 10000

The results from tests Hos. 9 and 10 give a £inal compesite
concentrate assaying Fs 6105 per cant, Ti0p 5.17 per cenb, Si0p 5.20
per cent, P Q.11 per cent and S £70.02 per cent, with an oversll rscovery

of 75.7 per cent of the iron from the original ors.

C 6 9 6 & 0 ¢ 9 @
© © @ 8 O
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