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Imeation of Property:

The shipment came Irom the companyls properviy at

Kilmar, about 40 or H0 wiles weslt of Montreal, Quebes,

Gharvacter of the Samples:

The shipment contalned two samples, one bailung
low=grade cwll rock from a surface dump, whlle the othsy
wag sillceous rock taken from o low=grade section of th@
mine. Both samples contained magnesite, dolomite and ser-
pentine, In the mine sample magneaite predominatss with
dolomite and serpentine next in order of abundance, while in

the sample of cull rock dolomlte ls the most abundent mineral,

followsd Iin order hy magnesite and serpenting,

Sampling and Assaying:

The sgamples recelved were broken down to minus
1% inches, sampled, assayed, and reported as follows:

a0, Insoluble, Ro03,
per cenb per cont per cent

Siliceous Qe = 12,18 8,42 1,58
Cull rook = 14,04 7,94 1.4

Experimental Teste:

Small-=-scale ainkwandcflgat teats were conducted
on a sample of cull rock from the Kilmar propertvy of Canadian:
Refractorics Limited in 1941, The results of these tests are
conbtained in Report of Investigation Na, 1081, prepared in
September, 1941,

These preliminary tests having shown some prospect
off success 1t was deeclidsd to try large-scale tests on s sample
of cull rock as well as on & sample of silicecus ore from
the mine,

These tests have demonstrated that the llme and
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insoluble van be reduced to regquired amounts in samples of
rock that carry them in excessive guantities, thus saving
for use o part of the rock that would otherwlae be wasted,
The object of the process 1s to reject & high
Lime, high silica fraction of the ore at a coarse slze, DY
making a density seperabion in & bath of subsbantlially
stable galsna-water suspension whereln the heavier magnsslte
minerals sinlk te the hobtitom while the dolomite and serpentlne
float,
Material finer then 8 mesh can never be treated Y
this process under any clircumstance and for any glven ore the
lower size Limit wey be even coavser., FPreliminery htests

indiecated 3 mesh as the lower ailzs limlt for this ore while

the upper zize limlt was set abt 1.5 Iimches without any indi-

cation that the maximum size had yet been reached.
The medium used in the small-scele tests wag the
game a8 bthat used in the plant teste and i1ts density can be

controlled te an accuracy of O,QL,

The beabe will be deszcribed in detall as Tollows,

bl

The smell-scale btesgts on both samples will consvliubte Pard

of this report while the plandt tests will constlitubte Part II.

FARL L
The samples received were crushed o minus 1.5 inch
and sampled in a sempling plant, The samples were scireened on
13, 12, 1.0, & and { inch screens., The vaprious fractions were

then quartered and a head sample made wp for assay, Density

separations were made on another set of quarters excluding
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the minug 4 inch material, this lower size limit having
already been determined in the original testing. This

procedure was followed on both samples,

A serles of density separations was made on
sach sample, starting at 2.775. The material hesvier
than 2.775 was rsbtreated at 2.80, ylelding an intermediate
fraction and a sink which was agaln retrecated until a
maxdnmnm seﬁarating dengity of 2.85 had been reached.

The results of the sizemdénsity anaglyses are

lald down in the following tables:

{Size=~Denslity Analysis for

Magnesite Ore follows on next page)




'SIZE-DENSITY ANALYSIS POR MACNESITE ORE.
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== — :: f—'—‘ z ; ST
Size Practions i =Dl % =1,0"4+2H io=lo47 0" IEFLISEL Total
: - Weigh 5 Pr o o F £ i o n 5 o
VN % 2R % Z
DENSITY FRACTIONS { Slze % § Size % Size % i Size % Siz %
A frac- i S.F. : frac~- 3.F, frac- S.F, frac- 3.7, frac- S. P,
d tion : feed : tion feed tion feed tion feed tion feed
H
i
Fioat @ 2,775 §51°36 14,923 18,59 4,93 14,68 2.79 17,43 1,21 235,86 25,85
¢ 2,80; sink @ 2,775 g 8. 86 4,22 10.57 2.80 .08 1.72 6.09 .42 2.16 9,16
L & 2.825; sink & 2,80 % 7.64 3,64 8,10 2.15 6,29 1.19 7.58 .52 7,50 7,50
] - .
@ 2.3%; sink @ 2,825 %12001 5.72 15,40 4,08 14,49 2.75 13,52 0.93 13,48 13.48
Sink @ 2,88 40,13 19,11 47,34 | 12,54 05,46 10,82 55,38 3,83 | 48,00 46 0L
TOTAL = 8.00,00 47,62 (100,00 % 26,50 (100,00 18,87 100,00 6,91 1100,00 100,00
: Assays, : Assays, Assays, 3 Lssays, ] ABsays,
2 per cent : Der cent . per cent :  DEr cenw ; per cenb
5 Cal :Tusol ;R20z; Cal §Insci,.iRglz; G20 [insoL,iho0z: G20 JnSOL, FRoURE 00 HnsoL, no03
Float @ 2.775 10,41121,90; = 112,48121.26] = 113,64:17.80] - 1{14.,35{14.88] - [13.79116,40! -
Float @ 2,80; sink @ 2.775 $19.02; 6,60{0.,80;18.52(12,44{1,60118,92] 6,7011.14!14.83] 5.64{1.10116,971 7.2911.28
Float @& 2.,825; sink @ 2.80 [13.70(18,10(2.458{18,65] 2,00{1.88]17.84| 6.5611.42{14.45| 5.6411.22/15.99: 7.2411.46
Float @ 2.85; sink @ 2,825 il5.68] £,72{1.00{16,19} 3,5610,96i16,27] 3,7611.,14{12,.48] 2.82]0.88{14.61{ 3.39i0.98
Sink @ 2,825 9,401 1.,69{0.82110.88; 1.92{0,78; 9,9C! 1,92i0,74] .86 1.78i0.80/10.07{ 1L.84{0.78
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(Part I, contid) -

It will be noted that the table shows no indication
that the upper éizﬁmlimit has been reached, In fact, ths
coarser sizes show a higher recovery in the sink than do tha
finer slzes with a product of egqually high grade,

The following table has been prepared by reducing
the size=denslbty analysis to simpler formm and including the
minus & mesh flnes in the proper proportion. The variouns
density fractlens listed in thls table are the averagse of
all the size-fractlions listed in the slze=Aensity table Lov
the corresponding sepsrating densitvles, The table shows the

net result of esach suweccessive separation at a higher denalty.

Dengity Analyals on Qre,

: Welght, s Assays, s Distributlion,
Product ¢ per 3 per csnb : per cent
g e ;o cent 3 Cal sInsol,sHoOz: Cald ¢ Insol,
Float & 2,775 : 19,04 13,79:18,40 : - ¢ 20,63 1 47,08
Float @ 2.80; H H H H 3 2
sink @ 22,7786 : TedE 16,97 7,29 11 .R8:¢ 9,76 8,05
Float @ 2,820; 3 s 8 3 : :
gink @ 2,80 : 5,95 1H,09: 7,84 1,462 7,48 3 6,49
Float @ 2,85 : s : : : :
gink @ 2,825 2 10,76 14,61 3,382 :0,.98: 12,36 5,49
Sink @ 2,88 e 30,73 10,07 1,84 :0.78: 22,08 10,18
Slnk-and-Ploat feed v T80 12,64 6,43 ¢ - 3 T9,3L 77,89
Pines =3 mesh v 20,20 213,03 7,46 .,.T4: 20,69 3 22,71
Ove sample {(cal.) 5 100,00 1LR,T2: 6,63 3 -~ ¢ 100,00 100,00

Asguwning that the minus 3 mesh [ines are Lo be
rejaected as waste along with the float, recoveries in the
sink products that would be mbgained.by agparaliing at each
of the above densities, and the corresponding assays, are as
follows;

~ 4

{Continusd on next page)
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g Welght ¢ Assays of sink {cal,),
Separating : pexr cent per eent :

dengi bty 2 _of sink po 0a0 o b B0
2,775 : 60,76 g LE2,88 : 0,94
2.80 H 83,44 g 11,64 s 0.90
2,885 : 47 . 48 3 11,10 ¢ : Q0,83
2.856 8 26,75 s 10,07 3 3 0,78

v . . .

S

When mivus 3 ¢ e 81 Fines are coabined with the sink

as Tinal product, recoveries are as follows:

3 Yeight s Assays of saink (cal,.),
Separating g per canb : per cenb
wmmm~g*%g§1ﬁ:’jiy R EERRANY 2 =£:i§"f*—§§£3;{ - 'g-"%:gﬁ:.ﬁr; E:\““m?‘[s.:}:zﬁfé z_ﬁ*::-:'::fj*m ‘*gs‘-fm‘%""‘m‘
o n g §
2.778 ¢ 80,96 s 12,47 ¢ 4,34 2 Lodd
2,80 : ?5 64 2 18,02 @ 4,08 R R I
2,820 H &7 .68 3 L1687 3.7 E e 1,10
8,885 3 56,93 g L1lAR ¢ 3,88 ¢ kL2
T : § et :
A Bt e b Shirskoid AR LI R S PR oAt e

(SIZE-DENSITY ANALYSIS FOR MAGNESITE

CULL ROCK FOLLOWS ON NEXT PAGE).
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Here, again, there is no Indicatlon thait the upper
size limlt has been reached and the coarser sizes give a
higher recovery in the sink than the finer slzes whille the

grade of product 1s egually goed,

Density Analysis on Cull Rock,

2 Welght, s Assays, sDiscribution,
Producth 2 per : per cani H per cent

R s cent s GRO 3 Insol,:Ro0s ¢ Cal s Insol,
Bloat @ 2,775 2 B0.,0 2 14.25% : 15,36 ¢ = :30,4¥s: B7,16

Float @ 2,80; H 3 2 : : :
sink € 2,775 H T.4 2 17,44 ¢ 85,8L : 1.,27; 8.8@: 5,12

Float @ 2.,829; g g H : S 3
sink @ 2,80 3 0,8 17,22 3 4,52 3 1L.,R22:11.,67: 5,38

Float @ 2,853 3 H H $ 3 5
sink @ 2,888 H 2,0 ¢ 16,12 ¢ 3,52 5 0,90:10,383: 3,92
Sink @ 2,85 r 24,1 3 L0,40 @ 2,23 ¢ 0,.77:17.806: 6,67
Sink-and={loat feed s 79,7 3 13,94 ¢ 7,91 1 = 279,1B: 78,19
Fines =3 mesh o 20,83 2 14,41 : 8,66 ¢ 2.14:20,856: 21,81
Ore sample (cal.) 2 100,00 ¢ 14,03 ¢ 8,06 ¢ = :00,00: 100,00

Recoveries in sink produced at various densitles,

with corresponding assays,are as follows:

2 Welght . Asgays of sink (cal.)
Separating 3 per cenb : per cent
neity g of sink ¢ ¢ad 3 Insol ¢ R203
AT TR S SR TR R P T B e R P S A P S P e e
@ D a o E
2,779 3 49,9 s 1L3.75: 4,41 ¢ 0,98
2,80 8 42 .8 s L3433 3,0L 5 0,90
2,825 S B335, s 11,90 2,58 ¢ 0.80
2,885 5 24 .1 ¢ 10,40 2,88 = 0,77
. o a & L4
T TR T S SR T T R ST A S M

Ry RIS




o
WUSTISTETR MRS

The small-scale tests having indicated the
possibility of beneficiating the ore by the sink-and-Ifloat
procesa, it was decided to try large-scale tests on a tonnage
basis using & seml-conmercilal=-size wunih,

Plant btests wers conducted on bobth ore and cull
rock, In each case the ore was fed to the separator at bthe
rate of 1,200 pounds per hour, while assay samples wers cut
from the feed and products at regular invervals during the
period of operation, The size renge of the feed was minug
14 inches plus 3 mesh and the fact that the samples oul out
were small fractions of the product being sampled, whoreas
considering the sise of product a largs fractlon should have
been taken, may account for discrepsncies beltwsen the actual
sink-and-float feed seample assays and the assays caloulated
from the products,

The first plant test on the ore was carried out
at o separating density of 2.820 with the idea in mind of
producing & sink product at or near 4,00 per cent insoluble,
Tn this cese the lime in the sink product wes expected to be
somewhat high but this was to be adjusted by mixing with
low=lime vrock, Average densitiess et different points in

the cirecult are as follows:

Faed - 2,821
Weir = 2.885
Boom = 2777

{Continued on next page)
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Sumnmarlies of Resulte

Jeparating Mine Qre at 2,828,

Welght, s Agsaya, 2 Digtribution,
Product s per H PEr 0ent 2 per cent
. et RO sInsol, cHA0m s (B0 sinsol,s Ho0m
= R TSI SeRlelests ,‘,_Q':M“""“ IR RN S SIS
Sinkmandmflcat feed ¢ B0O,85:12,.33: 56,30:2.10 ¢ g H
Ploat © 2,828 : 19,63:14,05: 17.06:2,24 3 21,9%: 50,90: a7.H65
Weir produ@ g 13,86:1L8.88: 3.50:0,90 ¢ Lﬁng&: T.aT:s 8,14
PFines =3 mesh 2 19.49:13.29: T.92:2,028 : 20,58 283.42:; 25,56
Sink @ 2,828 s 4T .,06:11,32: 2.,86:0,094  42,3L: 18.,3L: 23,78
3 3 g : I 3 g '
Ore sample (cal,) s L00,00:12.89; 6,58:1,54 :IOO OO 100 00: 100,00
Wolr and Sink Combined as Final Product.
Walp s 13.86:13,858¢ Ee&u 0,90 @ oeau@ T.37: 8,11
Sink @ 2,825 s 47 ,06:11.32; Rnbécougi S 420@13 18,81 28,78
Recovsry 2 BOR2:11.90: 2.,77:0,9d : 57,86 235,68: 36,89

Walr, Sink apd Fines Combined az ®Final Product,
Welr and sink g G0,88:;11,90: 2,77:0,93 : 6T,.bO: 25,68 356.8¢
Pines s 19,45;:13,.29: Y.92:2,08 ; 20,583 RI42: 25,586
H 3 g 3 2 3 g
Re covery s B0,37:12,85%: 4.02:1,19 : 98,09 489,10y 62,48
: 5 3 $ 3 g g
gink and Fines Combined as Final Produot,
g 3 3 3 s 2 H
Sink @ 2,825 s A7, 08311 .32:; 2.,56:0,94 : 42.31: 18,21: 28,78
Fines : 190&9 15,29 7.82:2,02 ¢ 20,83: 23,42 25,b6
Recovery 2 B6,.51L:11.90: €,13:1,26 62,84 41 ,73: D4.34

The foregoing swmaries show that the sink and welir
products may be cowblned and still keep below the limit of 3.00
per cent inscluble bubt all of the fines cannot be included
without excesding 1v by a conslderable margin,

It would, however, he possible to add a part of the
fines o the sink and welr products and after treatment on &

table to remowe some insolubls 16 migb be possible Lo use a
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considerable Traction of the Fines,

The matter of reduwcing the inscluble conbtent of
the fines by btreatment on tables will be examined in due
course.

The naxt test on bthe ors was counducted at a
separating dénaity of 2,85, with the idea in mind of
reducing the llme content in. the sink %o less then 10 per
cent,

Average éemsitisﬁ in the cirounilt were as follows:

.

Paed - 2,888

“Welr = 2,878

Boowm 2,885
The mediuvm was circuvlasted at the rate of 9,25
gallons per minube,

Summpary ol Results:s

SJeparating Mine Qre at 2,80,

sWelght, s Ke'says, ;. bDistributlon,

Product 2 per H per cent g neyr cenb
o S : cent ¢ (a0 singol, :Ho0s: oad  :Insol,: Ho 05
Sink-and-float feed s T9.T 11,8l 4. 0sill4@r H H
Float @ 2,88 s 34,5 114,08: 6.40:1,00: 40,84:46,31 ¢ 48,50
Sink @ 2,85 ;. 83,8 ¢ 9,62 1,84:%.04: ETOQQ:lSQQ% s 82,79
Welr product : llo% 10,98y 2,90:51,10: 10,35 6,93 ¢ 8,13
fines <3 mesh : & 3dB,29: T,.9R:2,023 28¢%005$°72 s 26,68
Ove semple {ecal,) 100,00 12,04 4,.77:1. t@gBOOOOOOLGDOQ 100,00

: 2 3 H

26 o0

[
N 3 ;)

Welyr and Sink Products Combined as Moel Produch.

Walr e 13,4 :10,98: 2.90:1,10: 10,36: 8,93 + 8,13
Sink '@ 2,88 g B3,8 3 9.62:; 1.84:1,04: 27.00:03.04 ; 28,79

g : H 2 S 3 s

k3 Q o 9 o & o

< o v 0 k23 ® 2
Recovery s 45,2 ¢ 9,982 2,11:1,06: 37.36:19,97 : 50,9

: $ g : H 3 :
P —— S . . N

While the

@

ink product ia well below L0 per cent in
lime the weir and sink products combined ave still Jjust below

this limit, with 45 per cent of the orve in the form of a
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uaable product,

These two Teats, along with the size-=density
analysis, indicate the peasibilitles of proeduclng a wide
range of products eilmply by altering the separating density.
They definitely show that the ore can be beneficlabted by
thia process,

A test was conducted on the sample of cull rock
with the idea in wind of producing a sink product that
would assay abouat 3,00 per cent insoluble., The separstion
was made at 2,80, the smallescale btests having indlicated
this to be the propar density.

Average densitles in the olrcult were as follows:

Fead - 2,814
Welr = 2,844
Boom = 2,779

The mediun was circulated at the rate of Q.5
gallons per minute during pert of this test hut was reduced
to 7.20 gallons par minute by rveducing the head in the shab-

)

ilizer tank from 12 inches Lo 9 inches.

Summary of Resulis:
Separating Cull Rock at 2,80,
sWelght, o A882YS, : Distwibubignp
Froduet v oper 2 per cenl 3. per centb
I b cent o Gal sTnsol »’8?0‘% .Gad  alunsel.: T
Sink-and=float feed.,: 72,90 14,81 7.08 31,28 3 H 3
Ploat @ 2,80 : 35,10 :14.86:13.70 28,46 ¢ 3Y,88: 89,15; 56.09
Welr product : B,.85 15,92 3,066 10,922 ¢ 10,237 &,98; 5.39
Bines =3 m ah s 20,09 214,302 9,66 :1.42 : 20,86 233.,87: 18,565
Sink @ 2.8 s 25,96 11.88: 2,84 0,86 3 31,03 13,005 20,00
2 . : : 3 H 2 -
Ore sample {cal,) :BQQ OO 213,77 B,13 1,54 100,00 }OO 00:3.00,00
Welr and Sink Products Coumbined as Final Product,
Weip : B,85 15,98 3,66 0,90 10.83; 3.98: 5H,29

a3 oa ¢

Sink @ 2,80 s 35,96 :11.88: 2,94 :0.80 3L ,03: 15,00 20,09
Recovery : 44,81 312,683 3,08 :0.87 y 41.26: 16,98; 25,38

This test shows that the cull rock can be beneliclated
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by this process, from 38 to 45 per cent of the rock belng

obteined as a usable product.

GONCLUSIONS ¢

The veaults of the foregeoing btests show that thls
ore can be beneficiated by the sink-and-floeh procoss.

That the insoluble ié more efficiently eliminated than the
lime is due to the fact that the seprpentine occcurs in

more massive form than the delomite and alse has a lowern
speclfic gravibty.

The gample of mine ovrs can be treated at a density
“of 2,825 or thersabouts, yvielding more than &0 per cent of
the rock as a product agsaying about 12.0 per cent llmes and
less than 3.0 per cent Insoluble., Suech a product can be
adapted to uge in this forn or mixed with low-1lime rock Tor
a product calling Ffor more exacting specifications.

By separating at & still higher density, the lime
can be brought down below 10 per cent and the insoluble
below £ per cent. Under these conditions, from 35 to 45 per
cent of the org would be recoversd as s usefuvl product.

In the csasse of the cull rock, recoveries would be
somewhat Lower owing to the higher serventine and dolomite
conbents., Weverthelsss a product of such grads as ¢can De
adapted to use can Lo obialned.

This process, if used, would meke possible the
mining of ove Wodies heretofore considered to be of no value
owing %o their high dolomite and serpentine contents.
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