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SO i han iy
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Three samples of ore, mariked Nos, 1L, 2 and 3,

LIPS P Eapy 1 3« . ) g
welghing 4, 5, and 20 pounds respectively, were received

on Pebruvary Srd, 1942, The samples were subnitted by Dr,

Donald R. Young, Lmo, Ontario,



Locatlion of

the CL

gims s

The clalms are on Rainy Lake, aboubt 15 miles from

the town of IFort Frances, Ontario,

Characteristics of the £1$3

The ore consgists

gangue, A

Sampling and Analysis
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{Txperimental Tests, contid) -

cliveult, thus inecreasing the recovery.

The table concentrates obtained were low grade, the
impurities heing ganguve embedded in the graphlite {lakes in
the coarser sizes and middling particles in the finer sizes,

Ag the ores contained fine flake grauphite and fine
grinding was necessary to llbevate the minevals, the table
conecentrates obtained contained very samall amouwnts of No, 1

I

and No, 2 flakes (Wo, 1 flakes, +65 mesh; No, 8 {la

o
<
7}

3

ﬁ&

3

=G5H+120 mesh),

Detalls of Tests

FLOTATION GONCHNTRATION ON SANPLE NO, 3.

f)

Test No. 1.

I

A sample of ore was ground, using steel balls with
0,48 pound of kerosene and 2,0 pounds of water glass per ton
of ove, The pulp was transferred to & flotabtion cell and the
graphite wag floated using 0.12 pound of pine oil yer ten of
ore, The pulp density lia the flotation cell was around 22 per
cent solids,

The graphlte rougher zoncenbtrate was cleaned btwlce
by refloabting, using 2,0 pounds of water Jlass per bton of ore

in each operation,

I~

The flotation concentrate was screenad wet on H8and

12Q=mesh screens,

(Contlaued on next page)




(Test No, 1L, cont'd) -

Results of Flotations

Welght, Carbon, Ratio of
Product per H per cent concens=
N i cent Analysis:Distribution tratbilon

Feed 100,00 : 26.,09Y 1.00,0

Flotation concentrate 43,08 46 .11@ T6 .1 2.,32:1,
. lst cleaner btailing 17,86 10,70 7o4
andd n “ 14,92 « 27,15 15,5

Rougher flot. talling 24,14 1.09 1.0

ma @3 va ive =4e so B0 se ou oslice so oo
se oz £2 08 wo {00 9% o0 ©@ @8 02 oeflos o9 <o

00 00 9o @s 00 (08 wo e co ca ¢o oellus
sa 80 0o %0 00 lot 6o as 00 NG o4 Dw

Flot, uonboy +85 wesh B.T3 2,068 14,2
A =06+120 ¢ 18,47 33,68 7 o %
" i =120 e 15,48 56,70 34,5

¥ calcoulated valuss,

Mieroscopic Observations on Flotation Concentrates,

+65 mesh product: An appreciable amcunt of middling

particles were present, also some graphlite Clakes with gang&e
embedded, No mica was obssrved,

=69+120 mesh product: Similar to +68 mesh product,

=120 mesh product: An appreciable amount of middling

particles wers present, also some fres gangue,

Sereen Tests,
s W e

o

& h t = per c¢ent

Mesh 3 Hougher 218t clLeaner:eond cleansr

N _:Flot, . 9 badlineg o taillog
+ 48 0 0.3 2 1.2 3 2.4
= 48 + 65 3 .6 s 4.6 3 6.5
= 65 +100 : 9.6 3 0.8 2 1.3
. =100 +150 : 15,9 3 1G5 D 12,8
=150 +200 : 13,5 : Je2 g 9.0
=200 : 08,4 3 58,6 H 64,0
Total : 103.0 : 100,0 s 100,0

Test No, 2.

As stesl valls in the grinding circult tend bo break

the graphite {lakes intoc iner siges more readily than flint

°

pebbles, in this test pebbles were used in grinding the ore,

(Continuved on next page)
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(Test No, 2, cont'd) -

A ssmple of ore was ground with U,48 pound of
kerosene per ton of ore and the graphite floated at 22 pevr
cent solids using 0.12 pound of pine oil per ton of ore,

As the rougher flotation concentrate contalned an
appreciable amount of middling particles in the coarser sizes,
1t was-reground in order to wlock the wmineral paptiolesn The
reground rougher Tlotation concentrate was cleaned three times
by refloating, No additional wreagents were used in ths cleaning
treatment,

The final f{lotation concentrate was screened welt on

65« and 120-mesh screens,

Bgsults agf Plotation:

sWelgnt, s Carbon, 3 Ratio of
Product : per S per cenb : concen-
e . ; cent  rAnalysis:Distributions tration
N . -] ; ! L . ) ) o . >
Feed :100,00 @ 27,26 : 100.,0 %
Flotatlon concentrate : 29,04 ; 55,869 59,9 3 3,441,
lst cleaner taliling s RB3,73 3 7,01 0,1 3
2nd R i s LE,36 ¢ 27,95 12,7 2
3ra i -n e 12,16 ¢ 44,90 20,0 2
Rougher flot, ™ s BRR2,TL ¢ 2,08 = 1.7 s
Blot, conc,, +05 mesh:s 1.9l ¢ 60,54 : 4.2 2
H ToL664120 % 5 3,79 ¢ 8R,03 16.8 2
N B =120 e 18,34 ¢ 87,21 58,0 s
D

Calculated values,

Microscopilce Observatbtlons on Flotation Coencentrates.,

+65 mesh producht: Some wmlddling particles were present;

also some graphite with fine gangue embedded,

=60+120 mesh product: Similar Lo +65 mesh product.

=120 mesh product: Contalned an appreciable amount

of middling particles,

(Continuved on next page)



= Page O =
{Test No, 2, conttd) -

The Llotation tailings contalned an appreciable
amount of aggregate particles composed of fine graphite snd
fine gangue in the plus 100 mesh products, This would indicate
that a fairly fine grind is necessary Iin order to unlock the
mineral particles,

It was observed microscoplcally that the graphite
flakes had the edges rounded off, which was not the case when
the ore was ground with steel balls, This would indicate
that in smallescale laboratory grinding ths pebbles glve an
abrasive grinding rather ithan the crushing that was obtained
when steel balls were used, This efflfect may not be obiained
in a millesize flint mill, as the height of the droep of the
pebbles is quite great and that would give more of a crushing

elffect,

© ST T

iy

\
FLOTATION AND TABLE COJCHNTRATION ON SAMPLE NO,

-

Taah No, &,

In this test the flotation opepati@n was conducied
at a low pulp density, as less gangue is 1lifPed wmechanicelly
at high pulp dilution,

A sample of ore was ground with 0,48 pound of kerosene
and 0,19 pound of oine c¢il per ton of ore, The pulp in the
flotation cell was aboubt 12 per cent solids, Afber removing
the froth for about b minusces, .08 pound of pine oil per ton
of ore was added and the firoth was taken of Tor anpther 3
minutes,

The graphite rougher concentrats was reground with
Eob pounds of water glags per ton of ore and cleaned by

'y &

refloating for & minuves av & pulp dilution of less than 10



- Page 7 -
(Test No, 3, conbtid) =

per cent sollids, The first cleaner concenirate was cleaned
by refleating, Two pounds of water glass per ton of ore was
added %o the second cleaner circulb,

The final flotatlon concentrate was further concen-

trated by tabling.

Results of Flotation and Tabling,

Weighv, @ Carbon, ¢ Ravio of
Product 5 per 2 per cent s concen-
- : cent sAnalysissDistribution: tration
Feed 100,00 ¢ 25,13%; 100,0 .
Flotation concentrate : 31,54 : 50,759 63,7 3 83,1731,
Lst cleaner tailing 3 25,70 ¢ 10,92 1.2 :
2nd i n s 16,32 3 36,43 23,6 :
Rougher flot, ® s 26,44 3 1,40 : 1.5 :
Table Concentration of Flotation Concentrate,
: B $ o H
Table {ines s 15,24 ¢ 71,06 ¢ 43,1 ;s 6,001,
Table sands 2 16,30 ¢ 31,77 20,6 :

TR T R

Y calculabed values.

Screen Analysis on Table Pines,

sWelght ;¢ Garbon,
Mesh s per H per cent
o cent . inalysis ; pistribubion
4+ 48 $ Do )
= 48 <+ 656 : 1.7 ) 2,56 12,8
= 65 +100 s 10,5 )
=100 +180 : 17,0 72 .40 17,3
=150 +200 ¢ 14,4 . 70,48 14,3
=200 ¢ 53,1 70,46 55,6
Toteal +100.0 71,06 100.0

{Continued on next page)
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{Test No, 3, cont'd) =

Microscoplc Observations on Table Hines,

+48 mesh products CGontalned some grepbite flakes

with gangue embedded., No free gangue was present.

=48+65 mesh product: Similar to +48 mesh product,

=55+100 mesh product: GContalned some graphite flakes

with gangue embedded, also some mlddling particles., No free
gangue was present,

=100-+150 nesh product: Contained some middling

o

particles, No free gangue was observed,

=1.50+200 mesh product: Contalned some middling

particles and some free gangue,

=200 mesh product: Some free gangue was present,

-

Graphite concentrate, obtalned by tablling the
flotation concentrate, analysed 71.06 per cent carbon and
contained 43,1 per cent of the carbon in the ore, In mill
practice, the cleaner tailings and the table sands would be
returned to the grinding circult, This would appreclably

increase the recovery.

emraassa TR

PLOTATION AND TABLE CONGENTRATION ON SAMPLE NO, 2.

Test No, 4,

A sample of ore was ground wifh 0,48 pound of
kerosene and 0,19 pound of pine oll per ton of ore, The
graphite was float@% for 10 minutes uwsing 0,06 pound of pine
0il per ton in the fleotation cilreouit, The pulp in the flota-
tion cell was aboubt 12 per cent solids,

The grapnite rougher conceuntrate was regrounc with

2,0 pounds of water glass per ton of ore and cleaned twics



|
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(Test No, 4, cont'd) -

by refloating., Two pounds cf wabter glass per ton of ore was
used In the second cleaner circvit,
“he flotation concentrate was concentrated further

by tebling,

Results of Flctation and Tabling.

sVelght, s Carbon, :Ratlo of

Product ! per : per cent : concen=
. ;o cent  sanalysissDistribution: tration
Feed ‘ :100,00 ¢ 15,80%: 100,06
Flotatlion concentrate : 13,00 @ 64,159 52,8 ¢ 7,68:1,
lst cleaner talling ¢ 12,08 T.46 ¢ 9,0 :
2nd " i ¢ 11.87 @ 48,77 36,6 :
Rougher flot, talling s 56,05 3 0,45 : L.6 3 o

Table Concentration of Plotation Concentrate,
Table fines : T4 s 72,05 ¢ B0, 9 s 14,0L:1,
Tabvle sands ¢ H.BG ¢ 45,48 16,9 H
Eob R e 7 oo :.N. : : TR TR :
=

GCalcuwlated wvalues,

Concentrate obtained analysed 79,53 per cent carbon
and contained 35,9 per cent of the carbon in the ore, The
cleaner tailings and the table sands contained 82,5 per cent

of the carbon in the ore. .An appreciable amount of the graphite

in these products would be recoversd in mill practice,

e s ren Tt a TS DTy

CONCLUSTONS s

EY

The resuvlts of the tests showed that it will be

Aifficult to obtain even an inferiocr flaks grade {containing
82 per cent carbon) on ores representad by the sampleé 01
which these tests were conducted,

The councentrates oblained were low grads due Lo

gangue belng embedded in some of the coarser size [lakes

and some middling particles in the finer sigzes,
o X

- (Continued on next page)
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{Conclusions, contid) -

A% the ore contains fine flake grapbite, fins
grinding will be necessary to liberate the minerals: hencs
the concenbtrate obtained will contain mostly fines, a produch

which sells for less than No. 1 or Ho, 2 flakss,.
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