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Mines Branch Investigation Report IR 60-118

' INVESTYIGATION OF IRON ORE FROM NORTH CROSBY TOWNSHIP, -
LEEDS COUNTY, SUBMITTED BY W. H. STRONG, PERTH, ONTARIO

by

W, S. Jenkinsﬁ

SUMMARY OF RESULTS

The shipment assayed 47.2% total iron, 44.5%
aecid soluble (HC1l) irom and 11,21% titanium dioxide.

The concentrate from ore ground to ~-48 M assays
67.8% Fe and 0,557 Ti0s, The =65M and ~100 M grinds pro-
duced concentrates assaying 69.1% Fe, 0,29% Ti02 and
69.7% Fe, 0.28% Ti02, respectively, -with no additional
elimination of Ti0s at finer grinds. The recoveries of
iron were 69,9% at ~48 M, 69.1% at -85 M and 66.4% at -100
M. The =100 M concentrate also contained 0.62% SiOg2,
0.144% S, and less than 0,0057 P.

An ilmenite concentrate, assaying 35.65%
titanium dioxide, was obtained by gravity concentration
of ~65 M tailing., The recovery of titamium dioxide was
62.3%. This concentrate was reconcentrated to 41,46%
titanium dioxide by a high intensity dry magnetic
separator.

¥ Sendior Scientific Officer, Mineral Processing Division, Mines
Branch, Department of Mines and Technical Surveys, Ottawa,
Canada.
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INTRODUCTION

Shipment
On November 14, 1960, Mr. W. H. Strong, Perth, Ontario,
personally delivered a sample of ore, consisting of six large fragments

of rock, net weight 395 1b, to the Mineral Processing laboratories.

Location of Property

In his covering letter, Mr, Stfong stated that the sample was
taken from properties held under option in North Crosby township, County
of Leeds, approximately four miles northwest from the village of Westport,

Ontario.

Purpose of Investigation

The investigation was to determine the grind necessary to
obtain a commercial grade of iron with rejection of titanium dioxide to-
specifications; and to determine the recovery and grade of ilmenite from

the tailing.

Description of Property

No description of the property was given in the letter.

SAMPLING AND ANALYSIS OF SHIFMENT
After samples were obtained for a mineralogical examination
by the Mineral Sciences Division, Mines Branch, the ore was crushed and
a head sample was obtained, |
Samples for tests were cut out., The remaining ore waé

bagged and reserved,



“TABLE 1

Chemical Analysis of Head.Sample'

%
‘Total iron | 47.2
Iron (HC1 soluble) 44,5
Silica . 6.65 L
Titanium dioxide 11.21
Phosphorus : 0.020
Sulphur 1.48
Copper ' - 0.006

TABLE 2

Semi»Quahtitative Spectrographic Analysis -
' of Head Sample

Iﬁ éfder of Qecreasing abundance:
Major constituents ~ Fe, Ti, AL, Si
Intermediate constituents- Mg, Ca_: ‘
Minor conctituents .~ ‘Na, M, V, Zn

Trace constituents -~ Co, Ba, Ni, Cr, Cu




MINERALOGICAL EXAMINATION

Four polished sections were prepared and studied undér a re-
flecting microscope and X-ray analysea were made of powder samples taken
from the polished surfaces.

To unaided eyes -the four polished sections appear to consist
of massive iron oxide(s) containing small scattered particles of
sulphide(s) and gangue up to 4 mm in diameter. A1l sections are strongly
magnetic. |

Microscopic examination shows that the ore minerals present
are magnetite, ilmenite, hematite, and pyrite. Magnetite is most abundant
but a considerable amount of ilmenite is associated with it., Commonly
these two minerals form mixed granular aggfegates containing soattered
particles of pyrite and gangue (Figure 1). In some places, however,
ilmenite transects magnetite as marrow parallel lamellae, (Figure 2),
and some grains of ilmenite contain numerous minute exsolved plates and
blebs of hematite, (Figure 3). Although magnetite and ilmenite ocour
largely as ﬁoderately Coarse granular masses, sﬁa11~proportioﬁs of them
are disseminated through gangue in very fine particle sizes, (Figure 4).
Pyrite, the only sﬁlphide observed in the sections, occurs as small |
irregular grains in gangue and in metallic oxides. While most particles
of pyrite are between grains of magnetite and ilménite,‘some appear to be
entirely within grains of these two minerals.

‘ Anmhibole, the only gangue mineral identified in the polished

¥Internal Report H5-60-117, by W. E. White, December 1, 1960,
















- TABLE 3~

Davis Tube Concentrates

Grind Wei%ht, Analy;is, % Disgg y Bl R/C
48 . 54.8 67.6 7.2 | 1.62:1
.65 52.8 | .68.8 | 75.9 | 1.89:1
~100 52.0 69.6 | 75.3 | 1.92:1
~150 52.4 69.3 ~ 75.4 | 1.91:1
200 52.4 68.4 75.1 | 1.91:1

R/C = ratio of concentration

. The results of concentrating the five samples, at different

grinds, by the Jeffrey-Steffensen separator, are as follows:

TABLE 4

Jeffrey-Steffensen Concentrates

Grind Weight, | - Analysis, % - Distn , % R
| % Fe Ti02 Fe Ti02 |
48 | 8.2 67.8 | 0.55 | 69.9 | 2.4 | 2,071
-65 476 | 69.1 | 0.29 | 69.1 | 1.2 2,10:1
-100 45.3 607 | o028 | 6.4 | 1.1 | 2.2101
~150 45,1 | 70.2 0.28 | 66.8 | 1.1 | 2.22:1
-200 40,8 | 69.9 0.28 60.3 '} 1.0 | 2.45:1

The'resuits of concentratihg ilmenite from tailings by -
gravity and up—gfading the concentrate by high intensity dryvsepafaiion

are as follows:
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The table concentrate éssayed 35,65% Ti02 and 2.76% Si092.
The recovery of TiO2 in the table concentrate was 62,3% at a ratio of
concentration of 5.25;1 in terms of the original feed, The high inten-
sity separatlor concentrate from the table concentrate, assayed 41.46%
Ti02 and 0,967 Si02. The recovery of Ti02 was 57.2% and the ratio of

concentration was €6,7:1 in terms of the original feed.
DETAILS OF TESTS

Test No., 1 -~ Magnetic Concentration Ly the Davis Tube Separator

Samples of the ore were ground to -48, -65, ~100, -150 and

~200 M and concentrated by the Davis tube separator.

TABLE &

Results of Magnetic Concentration by Davis Tube

Feed -48 M Ore

Weight Analysis, % Distn , %
Product % ’ ¥o | Fe' R/C
Feed™ 100.0 | 48,0 100.,0
Mag conc 54.8 67.6 7.2 1.82:1
Tailing 45.2 24,2 , 22.8 -
Teed <65 M Ore
Feed™ 100.0 47.9 100.0
Mag conc 52,8 68.8 75.9 1.89:1
Tailing 47.2 24.5 24,1
Feed =100 M Ore
Feed® 100,0 48.1 100.0
Mag conc 52.0 69.6 75.3 1.92:1
Tailing 48.0 24.8 24,7
Feed - 150 M Ore
Feed® 100.0 48.2 100,0
Mag conc 52.4 69.2 75.4 1.91:1
Tailing 47.6 ' 24.9 24,06
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TABLE'S (cont'd)

Results of Magnetlc Concentratlon by Davis Tube

Feed -200 ¥ Ore

' Weight Analysis, % | Disin , % .
Product % ! it Fo | Te R/C
Feed®© |  100,0 417 | 100,0 '

Mag conc 52,4 6844 S (7% R 1.91:1
Tailing 47.6 25,0 _ 24.9
X calculated -~ R/C = ratio of concentration

in terms of the original feed.

Test No. 2 - Magnetic Concentration by the Jeffrey Steffensen
: Segwrator :

Samples of ore were ground to -48, -65, -100, mnso and -200 M,
These were concentrated by a laboratory size Jeffrey—Steffensen 3-drum
~ separator, It produced a concentrate a mlddllng and a ta111ng from each
of the samples. | |

The results of these tests 1ndlcate that the max1mun of
tltanlum dloxide was regectcd at the grlnd of =100 M, the concentrate
assaying 0.2&% Ti02., The coarser ore,A¢48_M and -65 M produced ccncenn
trates which assayed 0.55% TiOz and 0,297 TiOg reapectively, both of

which are lower than the.raximum 1% TiOp imposed in some specifications.
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TABLL: 6

Results of Magnetic Concentration by

the Jeffrey-Stsifensen Separator

Feed -48 M Ore

Weight, i i
Product Wg Analysis, % Distn , % R/C
Fe Ti02 Fe
Feed}t 100.0- 46,8 100.,0 -
Mag conc 48.2 67.8 0,55 69.9 2.,07:1
Middling 4.2 50.8 4,6
Tailing 47.6 25,1 20.24 25,5
Feed «65 M Ore
Feed® 100.0 | 47.6 100.0
Mag conc 47.6 69.1. 0.29 69.1 2,10:1
Middling 3.6 56,9 4,3
Tailing 48.8 25.9 20.6 26.6
Feed =100 M Ore
Feed" - 100.0 | 47.6 | 100.0
Mag con 45,3 69.7 0.28 66.4 2,21:1
Middling 4,4 58.1 5.4 :
Tailing 50.3 26.8 21,2 28,2
&cone additional analyses silica 0.62%, sulphur 0.1447%,
phosphorus .0057 .
Feed «150 M Ore
Feedt 100,0 47 .4 100.0
-Mag conc 45,1 70.2 0.28 65.6 2,22:1
Middling 5,5 5647 6.6
Tailing 49 .4 25.6 20.24 26.6
Feed =200 M Ore
Feed™ 100.0 | 47.3 100.0
Mag conc 40.8 69.9 0.28 60.3 2,45:1
Middling 5.7 63.5 7.7
Tailing 5345 28.3 19,8 32.0

¥ galculated Iron only.
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© Test No, 3 ~ Concentration of Tlmenite from =05 M Talllng by a
' High In+en31ty Vet Separator

Thlﬂ test wag made to determlne thé grade and recovery
© of 11men1te from Crockett aepardtor tailxng |
After separatlno the magneilte from a sample of" ~65 M ore,

the talllng;conolutlng of sands and ollmeb, was. concentrated by a Jones‘
high 1nten81ty wet magnetic separaior to recover 1lmen1te.' The sands
and sllmes.were concenttated aeparately.r_ _

| In Table 7 below, the results of concentration by the -
,Croékett sepérafdr are shqﬁn; énd in Table 8 the fesults of concen-
tiration df iimenite. |
| | - The feeds tovthe.Jones separator'werejfitst concentfated"'
at‘O amp éﬁd the tailing from O amp were remnassed at 5 ampa The con-
centrates were designated as Conc 1 and Conc 2 (ilmenlte),respectlvely. /
The ilmenite concentrates assayed 10, Q7 810z, and 16.44% 8i0g,
réSpectively, from sands and,slimes. HTheap concen1ratas3are too Jow

in grade to meet commercial specifications. -
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TABLE

T

Results of Magnetic Concentration by

The Crockett Separator

Feed -85 M Ore

Weight, % Analysis, % | Distribution, %
Product ght, % x o » R/C
< HC1 sol In test
In test F TiOg L
N Fe Ti09
Feed¥ 100.0 40.8 10.76 100.0 | 100.,0 |.
Conc 55.5 63.36 | 2.42 86.1 12,5 1.80:1
" o'flow 5.2 22,68 | 10,75 2.9 5.2
Sand tail 32,2 11.96 | 24,58 9.4 73.5
Slime " 7.1 8.94 | 13.20 1.6 | 8.8
¥calculated 8102 in conc, 1.95%
TABLE 8
Results of High Intensity Magnetic Concentration of the
Tailing by the Jones Wet Separator
Feed « Sand Tailing
Weight, % | Analysis, % Distribution, %
Product . 4 1
rocu Tn |In orig| HC1 sol Tn test| In orig | X/
test | feed Fe Ti02 | Ti02 feed, Ti02
Feed® 100.0{ 32,2 25.81 | 100.0 3.5
Conc 1 5.6] 1.8 9.84 |]30.12 6.5 4,8 5.5:1
Conc 2 (I1) 85.1) 27.4 28.03 93.3 68.6 3.6:1
Tailing 9.3| 3.0 0.48 { - 0.2 0,1
Combined
Conc 1 & 2 90.7] 29.2 28,41 99.38 T3 .4 3.4:1
Si02 in Conc 2 (I1), 10.40%
Feed - Slime Tailing
Feed& ' 100.0} 7.1 13.57 | 100.0 8.8
Conc 1 5.8 0.4 23 95 14.60 602 0.5 244:1
Conc 2 (I1) 46,31 3.3 19.85 67.7 6.0 30:1
Tailing 47.9| 3.4 | T.37 26.1 2.3
Xcalculated 5102 in Conc 2 (I1), 16,44%

Conc 1 - 0 amp, HC1 sol iron indicates magnetite content
Cone 2 -~ 5 amp, ilmenite and hematite




- 14 -

Test No. 4 - Concentration of 11men1te from ~65 M Tailing by Gravity
Concentration, and ngh Intenulty Dry Separatlon ’

In this test' ‘the Crockett taillng was concentrated on a
" concentrating table*t, and the leenlte concenirate was cleaned and up=
graded by a Stearns high 1ntenQity dry belt separator. The Crockett

: concentrate was re-pasgsed on the Crockett oeparator wnlch resulted in

a higher grade of concentrate than that of Test No. 3.

TABLE 9

" Results of Magnetic Poncentratlon of -85 M Ore'
by the Crockett Separator -

Weight, | __Analysis, % Distn,, %

' Product , — R/C
% { ECIonl_ Ti0p | Fe .Ti0p :
 Feed™ 100.0 | 40.3 109 | 100,0 | 100,0 ,
Cleaner conc | - 51.1 | 66,5  1.53 84.4 | 7.2 | 1.96:1
Conc o'flow | . 3.9 .| 30.64 9.67 |~ 8.0 | 3.5 ‘
Tailing - | :45.0 | 11.31 | 21.65 | - 12.6 | 89.3
*calculétéd"

Conc,ySiOz, .327

MDiagonal Deck, Super-duty laboratory size table.

. - TABLE 10
Results of Gravity Concentration of ~65M Crockett Tailing

‘ Welghtli% .| . Analysis, % - | Distribution, 4 - |
Product . [In"orig . . In In orig | R/C
. test feed | 2102 | = TiO2 | test feed :
Feed® | 100,0]48.0 | | 21.65] 100.0°| 9.3 b
~Conc | 42,3719,0 | 2.76 | 35.65| 69.7 | 62.3 [5.25:1]
~ Midds. | 5.2} 2.3 ). | 5.3 14| . 1.2 - :
Sand Tail | '23,8110,8 - | . - ! 10.97 ] 121 | 10.8
Slime " ‘| 28,7|12.9 |° | 12.73| 16.8 15.0
‘| Conbined i ’ o : - |
Tailing¥ | 52.5{23.7 o} 12,93 | 28.9.} 25.8

lt_ca.‘_Lculated
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TABLE 11

-Results of High Intensity Magnetic Concentration
of the Table Concentrate by the Stearns Separator

Weight, % i A i i 1 A
Product eight, % Analysis, % DlstrlbutlonLJV
In In In In orig R/C
test [orig Ti02 |Si02{ Cu | S [lest feed
Feed® | 100.0 {19.0 | 35.4 {2.76] - | - 100.0 62.3
Conc 78,4 {14.9 41,461 0,96 - - 91.8 57.2 6.,7Ts1
Tailing 21.6 4.1 13.47 ~ 0.011] 9,92} 8.2 6.1
Xcalculated

Screen analyses for titanium dioxide were made on the table

sands and slimes tailing.

TABLE 12
Results of Screen Analyses of the Table Tailings

Teed -« Sand Tailing

Weight, % Analysis, % Distribution, %

Product In In orig . In test In orig feed
test | feed 1102 0, T10g
Feed® | 100,0 [ 10.8 11.05 100,0 10.80
=55+100 3.1 0.3 1.25 0.4 0.04
~100+150 T.4 0.8 2,00 1.3 0.14
-150+200 8.0 0.9 2424 1.6 0.17
-200 81.5 8.8 13.11 96.7 . 10.45

Feed = Slime Tailing

Feod® 100.0 | 12.9 12.94 100,0 15,00
~100+150 0.7 0.1 1,35 0.1 0.01
~150+200 0.8] 0.1 1.95 0.1 0.02
~2004325 3.2| 0.4 3.77 0.8 0.14

325 95.3 | 12.3 13.43 98.9 14.83
~200 98.5 | 12.7 13.11 99.86 14.97

Kealculated
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Thewe redul1s 5ndicaie no wppreujwbln amount of tltanlum
dioxidé'femalns_ln the ngO,mesh gcreen fractlonu.' The amount in the

=200 mesh'ﬁ@rfioh}éf?fﬁeutéiiing1¢oﬁ1dknot:be”recQQered econom;cally.,_ 

~ CONCLUSIONS

”', The Dévéb~{;5é5reédVérioﬂ in cdhéénfrﬂféS afe'a little .

1,’higher than those of the Jéf!reymSteffenqcn %epara1or Wthh regecis a
gmldd11ng product.u | | o

| Grandlng befor@ Jépwrx110n reduce° ihe T102 in ihv concen-

',trate 10 0 297 at a grlnd of m65 M Wlth no 1nprovement at fjner gr:nds.

At -48 U the T80y contem. is 0 5.>/,., e o

i Approx;mate]y 70% of ihe T100 1n the ial]lng cnn.be

'recovered by pravmty conconixatlon at mGu M 1f a profltable mﬁrkei cnn’

be Found for an Jlmentfe concentrate conta1n1ng 35 6/ T102 and u.76%

’ S.LO?»

WSTIEBH.




