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Industrial Confidential

Mines Branch Investigation Report IR 60«71

MAGNETIC CONCENTRATION OF BEACH SANDS FROM NEAR THE
JUNCTION OF THE BATISCAN AND ST. LAWRENCE RIVERS, P. Q»

by

We S, Jenkins#®

SUMMARY OF RESULTS

: The magnetite content of the sands could be
recovered by a low intensity magn@ ic separator in a cod=
centrgte sssaying, total iron 68, acid soluble iron
67.82%, TiOgﬂé.l y 8ilica 1.35%, the recovery as soluble
iron was 68,1%. The ratio of concentration was 4,411,

Reconcentration of the low intensity concentrate
at §§OO mesh produced a concentrate assaying, soluble iron
70.8% and Ti0» 1.54%, _

No vanadium was found in the concentrates.

A high intensity concentrate assayed, total
iron 36.3%, soluble iron 23.6%, Ti0p 31.28%, Silica 9.96%.
The recoveries of soluble ircn and TiO7 were 25,5% and 86,1%
in terms of original feed. The overall ratio of concentration

was 4.1:1,

: A small amount of zircon and a few grains of
rutile were seen in the high intensity tailing,

* Senlor Scientific Officer, Mineral Processing Division,
Mines Branch, Department of Mines and Technical Surveys,

Ottawa, Canadao
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INTRODUCTION

Ths ehipment of bsach sand, net waight 980 g,
was received at the lMines Bransh laboratories en April 13,
1960, from Mr, J. E., Rehder, Vice President, Toohnoibty,

Canade Iron Foundries Ltd., 921 Bun Life Bullding,
lbntt"eﬁg Ps QO |

The property is located on the north shore
of the 8t. Lawrence river near the junction of the

Batiscan and 8t. Lawrence rivers,

The property consists of approximately
3000 £t of beach, which has been staked at present, The

sample 18 composed of grab samples taken aloung about

1000 £t of the beach,

In his letter, dated 8th April, 1960,
Mr, Rehder requested information as follows, “the iron

content of the sample easily separable,whether there are



appreciable amounts of titanium, zirconium or other metals

present, and whether they are free or bound with the iron",

SAMPLING AND ANALYSIS

The +10 mesh portion of ths sample, as
pebbles of various silzes, was screened out and rejectad,
The weight of this portion of the sample was 10 g.

The remainder of the sample, 970 g, was conw
centrated by magnetic separators and the products were
analysed, A calculated head analysis was obtained by this
methed, as followss |

Total Iron 2868
8oluble Iron 22.6%
Titanium Dioxide  B8.86%

A semi-quantitative spectrographic anelysis
was made on the final ¢talling, which contained the follow=

ing elements in order of decreasing abundances

Major 81, Fe, A1, Ca

Intermedlate Mg, Na

Minor T1, W, Ba, Mn, Zr

Trace Ni, Sr, Cu, Cr, Co, V, Be, Cd



-DETAILS OF THE TESTS

The -10 mesh eands wers concentrated by the
Ball Nerton low-intensity, dry, magnetic separator, A cob=

centrate and tailing were produced.

The Ball Norton tailing was concentrated by &
Stearns high-intensity, dry, magnetic separator. A comcen=

trate, middling and telling were produced.

The Ball Norton concentrate was ground %o
=200 mesh and concentrated by-a Davis tube separator. k eon=

centrate and & tailing were produced.

MINBRALOGICAL EXAMINATION OF THE
PRODUCTS OF MAGNETIC CONCENTRATION

Ball Norton Concentrate, Test No, 1

This sample consists largely of magnetite, with
small amounts of ilmenite, hematite and gangue minerals,

The majority of the magnetite grains appear to be free of



other attached minerals; although some of -them contain
narrow ilmenite lamellae down to a few microns in diaemetsr,
An appreciable amount of the ilmenite, however, appears to
be associated with hematite in grains containing little or
no magnetite. Almost all the gangue particles contain
attached or included magnetite, which is probably respons
sible for them being drawn into the concentrate.

About 60f of this sample, by weight, consists
of mutually intergrown ilmenite and hematite. These grains
vary from hematits with ilmenite lamellas to ilmsnite with
hematite lamellae, The lamellae renge downward in size to
& micron or less in thickness, The remainder of ths_sample
consists largely of the gangue minerals hornblende,
pyroxene, quarts, and feldspar, The hornblende and pyroxens
have probably been drawn into this concentrate because they
contain sufficient chemically combined irong the quarts and
feldsper contain tiny inclusions of magnetite, which obvicuse
iy have been sufficiegt to account for their inclusions,

The sample also contains a small amount of gernet, which

may have been physically entrained.

This product consists of about 40% garnet by
weight, The other minerals are chiefly ilmenite~hematite,



beceuse they contain sufficient chemically combined ironj the
quarts and feldspar contain tiny ineclusions of magnetite,
‘wlch ob¥iously have bsen sufficient to account for their ine
elusions The sample alsc contains a small amount of garnat,

which may have been physically entrained.

This product econgists of about 40F garnet by
weight, The other minerals are chiefly ilmsiite~hematite,
hornblende; and pyrezene, &mall amounts of gquarts, feldspar,
and magn@titeA@ra also prsg@mt, ths last ons l&zgély a8 ine

clusions in the gangue minerals. .

This product conasiste largely of quartz and
feldspar, with en apprecisble amount of hornblende, Small
amounts of garnet, pyroxens and gircon are also present.s The
amount of @ir@@n in this product is estimated to be about

0.3, A few grains of rutils were also observed.

The effects of the concentration procedure can
be supmarized as followss the magnetite is strongly concens
trated by the Ball Norton separator; the iimenite and hematite
are prafereﬁtially drawn into the Stearns concentrate, the
garnet into the Stearns middling product, and the quartz, feld=-
spar, and zireon into the Stearns talling. The hormblende and
pyroxene are found in all of the Stearns products, probsably

because they possess distinet ranges in iron contentse”

E.H. Nickel, Internal Report MS-60«60, June 23,1960,
Mineral Sciences Division.



Teat No.

1-L

Feed - 10 Mesh Sands as Received

Product Weight 4 Anelysis € B stribution % Ratio OFf
P Concemn=-
In o In Test In Original Feed tratien
Test Orig. | Total |Sol. TiOp |[Si0g {V205 | Total Po |[3ol. Po |[TiOp [Total Fe | 30l.Fs | Ti0g | Orig.
Feod Fes Fe Feod
]
Feed 1100,0 28,6 22.6 8.86 1c0.0 100.9 100,0
Mag::conCa 22.7 68.82 67 .82 2,12 | 1.35 EoDs 54.7 68.1 S5.4 4.,4:1
Tailing | 773 16,72 | 9.32 | 10.84 | = - B3 | 519 348
Test No. 2-High Intensity Seperation of Ball-Fortom Tsiliag By The Stsarns Separstor
Feed 100.0 77.3 16.72 9.32 10.84 100.0 100.0 100.0 | 45,3 31.8 94.6
Cones 31,56 | 24,40 ‘ 36.30 25,60 31.28 19,96 | Traoce 68.4 .9 91.1 3.0 25.5 8.1 4,1:1
Middling 6.94 5. 36 T 23.24 8.70 8.74 B4A.74 Trace 10.5 6.9 5.6 4.7 2.1 5.3
Tailing 61,50 ) 47,54 5.75 2.06 0.59 - - 2.1 13.6 3.3 9.6 4.3 3.2
Test No.3 -Davis Tube Concentration of -20
]
Feed 100.0 22,7 67.82 2.12 100.0 100.0 é3.1 5.4
Conce 94.0 2l .3 70,8 1.54 99.1 48,8 67.5 2.8 4,7:1
Tailing 6.0 | 1.4 10.31 i 25.4 2.9 51,2 0.6 2.8

- -
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CONCLUSION

The magnetite in the sands can be easily ree
covered by a low intensity magnetic separator of either dry
or wet type, The concentrate assayed 2,12 titanium dioxide,
and grinﬁing it to =200 mesh 4id not decrsase the ti{itanium
dioxide content below 1.,54%, These results confirm that a
portion of the titanium is combined with magnetite, as des-
cribed in the mineralogical exeamination of the Ball Noprton
concentrate, and could not be separated by ordinary ore dress-
ing methods.

The high intensity concentrate consists of
grains containing iron, as hematite and ilmenite; with ine
clusions of various amounts of silica. This material may
have no commercial value,

Negligible amounﬁs of zircon and rgtile reported
in the high intensity tailing. Neither would be worth Tacovery.



