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

by 

W. S0  Jenkins* 

SUMMARY OF RESULTS 

The magnetite content of the sands could be 
recovered by a low intensity magnetic separator in a con-
centr;te assaying total iron 68 6 acid soluble iron 
67.82%, TiO2 .12%, Silica 1.35%. The ecovery -.s soluble 
iron was 68®1%. The ratio of concentration was 4.481. 

Reconcentration of the low intensity concentrate 
at . 00 mesh pr.•duced r, concentrate assaying, soluble iron 
70,8% and TiO2 1.540 

No vanadium was found in the concentrates. 

A high intensity concentrate assayed, total 
iron 36.35, soluble iron 23.05, TiO2 31.28%, Silica 9.96%. 
The recoveries of soluble iron and TiO2 were 25.5% and 86,1% 
in terms of original f-ed. The overall ratio of c ncentration 
was 4.1:1 

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

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

The shipment of beach sand, net weight 980 g, 

was received at the Mines Branch laboratories on April 13, 

1960, from Mrr. J. R. Rehder, Vice President, Teohnolôpr, 

Canada Iron Foundries Ltd., 921 Bun Life Duildingt 

Montreal, Pe (40 

L~„eatig,n,af 6th Et n rlx 

The property is located on the north shore 

of the St. Lawrence river ne 'r the junction of the 

Ratiscan and St. Lawrence rivers. 

Il ariatimat, tha Pz°®Rerty 

The property consists or approxi tely 

3000 ft of beach, > hich has ben staked at present. The 

sample is composed of grab samples t.-.ken al•ng about 

1000 ft of the b_ acho 

~r~~ h 	aatin 

In his lett=-r, dated 8th April 1 

Mr. R hder requestA fnf:•,rmation as folio 
	

',the iron 

content of the sample easily separabl®,whether there are 
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appreciable amounts of titanium, zirconiu or other metals 

present, and hether they r free or bound with the iron", 

SAMPLING AND ANALYSIS 

The 4.10 mesh portion of th sample, as 

pebbles of various sizes, was croon d out and rejected, 

The weight of this portion of the sa ple was 10 g, 

Th re inder of the samp1e9  970 g, was conN 

centrated by magnetic separators and the products were 

analysed, A calculated head analysis was obtained by this 

thod, as follows/ 

Total Iron 
	

28,4 

Soluble In 
	

22,4% 

Tit nium Dioxide 
	

8.86% 

A 	qu nti,t tive sp etrogr phic analysis 

was m de on the fi.:1 tailing, which cont ined the follow. 

lug elements in order of decre sing abundanc 

11( 3 

Major 

Inter 

nor 

Trace 

Si, Fe9  Al, Ca 

diate mg, N 

Ti, W, Ba, Mn, Zr 

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



Tppt Fo. 1  
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DETAILS OF THE TESTS 

The -10 soh sand were concentr t d by the 

Ball Norton low-i to sity, dry, magnetic separator@ A coo.. 

contrats nd tailing were produced. 

Tho Ball Norte tailing was concentrated by a 

Stearns high-intensity, dry 	*tic separator. A co con-

trate0  middling and t iling were produced@ 

Test No. 3  

Tho Ball Norton concentrate was 	und to 

400 mesh and concentrated by-a Davis tube a parator. A con.,  

centrate and a tailing were produced, 

MINERALOGICAL EXAMINATION OF THE 
PRODUCTS OF MAGNETIC CONCENTRATION 

Ball Norton Concentrates, Test No 1 

This s ple consists largely of magnetite, with 

small amounts of ilmenite, heoatite and gangue minerals. 

The majority of th.,  magnetite grains appear to be free of 
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other attached minerals, although some of them contain 

narrow il nite lamellae down to a few microns in diameter. 

An appreciable amount of the ilmenite, however, appears to 

be associated with heuatite in grains containing little or 

no magnetite© Almost all the gangue particl4 contain 

attach >d or included magnetite s which is probably respon-

sible for them being drawn into the concentrate, 

Atearng Conctntratq, Teat po. ~ 

About 60% of this sample, by weight, consists 
0 

of mutually intergrown limonite and hematite. These grains 

vary from hematite with limonite lemelles to limonite with 

hematite lamellae. The lamellae range downward in size to 

a micron or le .a in thickness. The remainder of the sample 

consists largely of the gangue minerals hornblende, 

pyroxene, quartz, and feldspar. The hornblende and pyroxene 

have probably been drawn into this concentrate because they 

contain sufficient chemically combined iron; the quarts and 

feldspar contain tiny inclusions of magnetite, which obvious• 

ly have been sufficient to account for their inclusions. 

The sample also contains a small amount of garnet, which 

may have been physically entrained, 

Ste,arnsAiddliacr,. TVs 	g  

This product consists of about 40% garnet by 

weight® The other minerals are chiefly ilmenitea.hematite, 
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cause th contain sufficient chemically co inad iron; the 

quarts and f ldspar contain tiny inclusions of magnetite, 

which obviously have been sufficient to account for their In. 

clusiono The sample also contains a a 11 	unt of garnet, 

which may have been physically entrained. 

Thie product coyglets of ab ut 40 g net by 

weight. Th other .Tinerals are chiefly ile-nite 	tits, 

hornblende, and pyroxene. ti 11 a 	ts of quartz, feldspar, 

 

magnetite are also present, the last 	1 	ly as iz.. . • 

 

clusio in the gangue mi rel 

DeAx Tailing. Test Poe  

This product c latelargely of quartz and 

feldspar, with an appreciable av.unt of hornblende, Small 

1,1 unto of garaet, 	oze a airc n are also present. The 

11 • unt of zircon in this product ia eati tad to be about 

0.0. A few grains of rutile wort aleo observed. 

Concluetens  

The effects of th4 concentration procedur can 

be summarized as follows: the magnetite is strongly concene. 

tr t d by the Ball Norton separator; the ilmenite and he tite 

er preferenti lly drawn into the Stearns coneentr to, the 

g rnet into th Stearns middling product, and the quartz, felde 

sp r$  .=nd zircon into the Stearns tailing. The hornblende and 

pyroxene are found in all f the Stearns products, probably 

b cause they po sess distinct r 	s in iron contents.*  

* E,H, Nickel, Internal Report MS.60.60, June 23,1960, 
ineral Sciences Division. 



TABLE 1 

Results of Maxnetic Concentratiou 

Test No. 1-Low Intensity Senar_ation by the 8a11-Rortou Stoarator  

Feed - 10 Mesh Sands as Received 

Product Weight 	% Analysis % Distribution % 
' 

Ratio Of 
Ooneen- 

In 
Test 

In 
Orig. 
Feed 

Total 
Fe 

Sol. 
Fe 

TiO2 3102 V205 
In Test 	 In Original Feed tratien 

Total Fe Sol. Fe 10p Total Fe Sol.Fs T102 Orig. 
Feed 

Feed 100.0 28.6 22.6 8.86 _ 100.0 100.0 100.0 

Mag.Cono. 22.7 68.82 67.82 2.12 1.55 N.D. 54.7 68.1 5.4 4.4:1 
Tailing 77.3 t 

16.72 9.32 10.84] 	ab __ - 45.3 31.9 94.6 

Teat No. 	Intensity Separation of Ball-Norton ' Tailing 17 The Stearns Separator  

Feed 100.0 77.3 	1 	16.72 9.32 	10.84 100.0 100.0 100.0 45.3 31.9 94.6 
1 r 

Cone. $1.56 24.40 1 36.30 23.60 	31.28 9.96 Trees 68.4 74.9 91.1 31.0 25.5 86.1 4.1:1 

Middling 6.94 5.36 1 	25.24 8.70 8.74 j4J4 Traces 10.5 6.5 5.6 4.7 2.1 5.3 

Tailing 61.50 47.54 5.75 2.06 0.59 	- - 21.1 15.6 3.3 9.6 4.3 	3.2 

Test No .3  -Davis Tube Concentration of 7190 Mesh Ball -Norton,Qpneent -ate  

Feed 100.0 22.7 
1 

67.82 2.12 100.0 
- 

100.0 68.1 5.4 

Conc. 94.0 21.3 70.80 1.54 99.1 4408 67.5 2.6 4.7:1 

Tailing 6.0 1.4 10.31 	25.4 1 0.9 51.2 0.6 2.8 

N.D. g name detected 
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CONCLUSION 

The magnetite in the sands can be easily re. 

covered by a low intensity magnetic separator of either dry 

or wet typo, The concentrate assayed 2.12% titanium dioxide, 

and grinding it to .200 mesh did not decrease the titanium 

dioxide content below 1.54%. These results confirm that a 

portion of the titanium is combined with magnetite, ai des. 

cribed in the mineralogical examination of the Ball Norton 

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 in. 

elusions of various amounts of silica. This material may 

have no commercial value. 

Negligible amounts of zircon and rutile reported 

in the high intensity tailing; Neither would be worth recovery. 


