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Investigation No, 1466.

Concentration of a Scheelite Ore from
the Upper Canada Mines, Limited,
Dobie, Ontario.

Shipment:

Thirteen bags of ore, total weight 775 pounds, were
received on May 3rd, 1943, from the Upper Canada Mines,
Limited{ Dobie, Ontario, per R. J. Henry, Manager, A letter,
dated April 26th, 1943, had been received previously from
Mr. Henry, asking that a test (and report) for scheelite be .

made on this material.

Location of Property:

The shipment was composed of rock taken from the

Upper Canada Mines property at Dobie, Ontario.
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Sampling and Analysiss

The contents of the thirteen bags were combined,
ground to minus 28 mesh, and a sample was taken by standard
methods for assay and analysis, The remainder was bagged for

investigative purposes, The results of the analysis were

as follows: ‘ Per Qent
Tungsten ftrioxide = 0,30
Iron = 4;65
Sulphur ~ 3,80
Arsenic = Nil.
QZthQn

Gold 0,065

—————

CONCLUSIONS:
The low scheelite content of the ore would in&icgﬁe
considerable difficulty in obtaining satisfactory results in the

treatment of this ore,

Due to thé small amount of scheelite conecéentrate obtained

in the various laboratory tast%,certain conclusions must be based
on conjecture as the laboratory work did not definitely establish

these results,

In any single operation of either tabling eor flotation,

it would not appear possiblé to obtain both a concentrate high in
tungsti&”triexide and a high recovery, This may be attributed,
in part, to the low walues in the head sample &and alsé to the
characteristics of the ore which prevent obtaining a satisfactoery
clean concentrate from flotation,

Preliminary steps would suggegt a flotation of the
sulphides in the org?to take off the gold wvalues fér treatment.
Also, this would eliminate the pyritevénd sulphideé:from.the
scheelite concentrate;

Tabling the product after the sulphide float would g
indicate the greatest possibilities Tor obbaining a high~grade
scheelite concentrate, and it is possible that in actual conbine
uous operafion, with careful tabling and reetreatment of midde

lings, a concentrate of 70 per 6éﬁt tungstic trioxide might be

b
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(Conclusions, cont'd) -

obtained,

A low overall recovery of the scheelite must be expected
under tﬁis operation, andvmight amount to 50 to 60 per cent of the
tungstic trioxiae in the ore,

As carried oub in Test No, 11, a further flotation opera-
tion on the table tailings failed to pfodﬁce a concentrate the
grade of which could be raised by tabling to produce a secondary
concentrate of a grade to warrant shipping for chemical treatment,
and to raise the overall recovery,

AFthation of the scheelite, after the preliminary sulphide
float, W@S‘ggccessful from the standpoint of obtaining low tailings,
but attem@ﬁglfo.olean this coneentrate on the tablé or on the supers
panner presented censiderable difficulty, Only in Tests Nog, 8 and
10 was a satisfactory shipping grade obtained, In the earlier tests
it was thought that this was due to the contained soap reagents used
in flotation, but after repeated tests where the concentrate was
subjected to numerous washings in boiling water, filtering? and

drying, no marked improvement was obtained,

From the tests carried out it is indicated that in the
treatment of this ore, due to the carbonates or to other characterw~
istics, tabling of the flotation concentrate in an effort to obtain
a satisfactory grade of scheelite does not produce the desired
results.,

In view of the above, the following method of treatment
presents itself as being the most practical:

A preliminary flotation of the sulphides containing the
gold values, which could receivé the standérd eyanide treatment for
concentrate to recover the gold, This could be followed by a straight
table operation, afteffclassification of the sulphide flotation
tailing, which indicates the possibility of meking both a high-grade

" concentrate from the sand portion for direct shipment and a separate




(Conclusions, cont'd) -

table btreatment for the slime portion, to yield a produet for
chemical treatment,
This is in line with the trends of operations at some

of the plants treating scheelite ore,at the present time.

Characteristics Of_the_Ore:

Six polished sections of the ore were prepared and
examined microscopically for the purpose of determining the
character of the ore.

Gangue =

In general, gangue material, in the polished surfaces
consists of hard, siliceous, greenishsgrey rock containing a
comparatively small amount of finely disseminated carbonate,

In one section, however, the latter constituent is abundsntly

distributed in much coearser grain sizes,

Metallic Minérals a

Pyrite was the only metallic mineral observed in
the six polished sections, It is abundantlj disseminated
through the gangue as irregular grains and subhedral crystals
which contain occasional small inclusions of gangue; Its grain
sizes range from mediuwm to very fine, with the finer sizes
predominant,

" Scheelite =

An examination of the six polished surfaces under a
fluorescent lamp and with the aid of a binecular microscope
revealed some scheelite in three of them. It occurs as small,
sparsely diéséminated érains, Tthe largest of which would be
approximately bne millimetre in size and ranging from-that down

to tiny points of light, The glowing grains would not numbe®
over -two dozen in the section in which they are most abundant and
the total amount of this mineral appeéars to be very small,

ooy




- Page b =

DETAILS OF INVESTIGATIVE TBSTS:

Tost No. 1.

PRI

4,000 grams ai?“ﬁfth“e; minus 28 mesh material \WEIJI%.JS“QI'GGII-—‘“”

sized and the individual portions cdngéntratedvﬁﬁ«a laboratory

table, with a view to ascertaining the distribution of the

dcheelite and what results might be expeeted from table con-

contration of the ore at various sizes,

;g’;

An examination of results showed that, at minus 28

mesh, 37 per cent of the sample by weight was minus 100 mesh

and contained 44 per .cent of the tun5stic trioxide,

. Results also indicate high losses in the table tailing

in the finer sizeg, whiech was not unexpected, and is common

to téble concentration of most minerals,

.
y
‘N

. _Resultss o o
Welght,.,Assay@ TDLST Mt 3 TASSey  DLSCTIpution

Meshs per sof WOz, sof totals zVelght, of WOz ¢ w“of_wos

3 cent @ per ¢ WOz, s+ Product . per s per s Per cent

R :“ oont sper conto 3. cent 3 cont 400 nbent- Totul
- 28% 12.22 : 0. POW g 8;60 .Conc»ntrate* *61 ; lo,oS . 0 4
+ 35: : : iNiddling e 1,19 5 324 2e8L,

: . : k"v;‘fTailing .; 4 30.06,:_27a35\: 2455
- 35: 21,83 { 0.236 ﬁ 17436 'Concentrqte: : 6488 ¢ 67.44 11,71
+ 483 5 3 siitddling s s Odd 2 17012 ¢ 2.97

: : it , A“T_lllng 8 3. 0304 3 15,44 : <©.68
w483 16,70 : 0.281 : 16,10 :Concentrate: T 9.4 3 7127 :11.48
+ 652 : : Middling e 5. QuBLl ¢ 12,54 ¢ 1,98

s : ¢ ‘ ,Ta11¢ng : s 0,058 ;_16;59 s 2464
-~ 65: 12,18 3 0,340 14;08‘300noentnate: 4,35 5 5O : 70.35 ¢ 9.90
+100: g : :Middling ¢ 7.2k 3 0417 ¢ 3459 ¢ 0450

et S : sTailing 3 88444 : O, 101:,26306_ 3.68

~100: 3787 ¢ 0.346 3 4386 :Concentpate: 6,71 : 2,95 i 56.80 24,91

: : 4 .Nldd]an t 7698 ¢ 0406 3 L 30 & 0457

: . 3 3 alllng 85431 3 0,17 ; 41,90 :18,.58
Sem-:100.00 : 0.294 : 100,00 ; 100,00
ples | 3 : : s |

® Calculated;

&4 -
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(Tost Nos 1, conttd) =

In Tests Nose 25 3, and 4, the ore was given a

Light grind and the sulphides floated off conﬁaining the

gold values, The flotation tallings were concenbtrated
on a laboratory sand table where a rougher concentrate was
made, This concentrate was cleaned up on a superpahmer in

an endeavor to obtain a high=grade scheelite concenbrate,

Test Nosy 2.

(Grinding,?V,Q pe? pént mihds 200 mesh).
A (\

Roagenbs ﬁddod"

(113./1.011\ v

To Griﬁdin@ -

Soda ash - 1
Pots amyl xanthate o O

To Flotation =

Cresylic acid = 0,22 } |
&?BQSult&:
s ~ '5 Womghb,. ASbwys,‘¥  Dlstrlbutlon
. Product ¢ oper & WOz, s of WOz,
K L .:‘,cont _sher.cent g per conL
?beed : : 100,00 : 0,30 1 100,00
j@ulphlde conc.,l: 5,90 ¢ 0,13 & 1.86
. iPatnier conc, 3 0,28 : BL.BO ¢ 51,55
‘Panner tailing 3464 5 L1.B837 & 10.58
CPable widdling i 35,35 & 0420 2 15:4
.Table Lalling s B4.,83 3 Q434 : AO 74
Totel : 100,00 : 0,46 = 160500

(Gontinued on next page)
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(Test No. 2, conbtd) -

Sulphur Assays

“Panrier concentrate - 7,20 per cent.,
Panner taliling - 2431 i

gold Assays

Sulphide concentrate 0.68 ozg/ﬁon.

Table middling - 0,04 h
~ 0,015 "

Table tailing

Grinding, flotation and table procedures were the
same as Iin Test No. 2, with the exception of 2 pounds per ton
of sodium silicate added teo the grinding circuilt before flota=-

tion.

Results:

\’Disﬁpibutiong
of W0z,
per cent

T VWelght,: Assays,
- pepr : WOz.»
.cént @ per cent. .

Product

100,00: 0,30
Sulphide concentrate 54953 0.0 - 040
Panniér cencentrate 0,21: 58428 33,08

Peed 100,00

Table middling 27410: 0,15 10.97
Table talling 62 al4: 0.28 46475

salse

Total 100 .00 0s3Y7 100,00

44,
;

: 3
: :
Panner tailing - ¢ 4.603 0.74 : 9.20
: ;
: :

se oo

Sulphur Assays
Panner d@ﬁc@mtrate - 1.10 per cent.
~Panner tailing =~ 2,41 00

Gbld:Assgys

Sulphide concéntrate. ~ 0463 oz./ton,
Table middling 0,03 it
Table tailing 0,015 iy

J -

i
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(Details of Investigative Tests, cont'd) -

Test No. 4,

Conditions were the same as in Test Nos 2.

Results:
P i Weight,: Assays, : Distribution
Product H per : WOz, : of WOz,
$ cent  : per cent :  per cent

Feed : 100.00 0.30 H 100,00
Sulphide concentrates  6.67 : 0.00 : 0.00
Panner concentrate 0.25 ¢ 44,44 : 30,42
Panner talling : 4,67 : 1.65 : 27 + 32
Table middling s 384457 ¢ 0,10 : 12 .24
Table tailing s 53.84 ¢ 0.11 : 21.02
Total ¢ 100,00 0.37., 100,00

Sulphur Assays

Pammer coneentrate = 1.44 per cent
Panner tailing -~ 1.87 "

GoldrAssaysi

Table middling = 0,02 '
Table tailing = 0,015 f

Sulphide concentrate - 0,64 oz;fton.
!

Tn Test No. 5 the -fample was given a finer grind
and a sulphide concentrate-floated in the fifsy'stage. The

scheelite conegntrate was'?lgated in the second stage and

gleaned In’a clednep ceélliwithoutuadditional reagents.

(Test No. 5 continues on next page)
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(Details of Investigative Tests, cont'd) -

Test No., 5,

(Grinding, 85,0 per cent m

Reagents added (1lb./toen):

inus 200 mesh).

Sulphide Scheelite

To Grinding = Circult Circuit
Soda ash - 1.0
Aerofloat No, 31 = 0,14
To Conditiening “
Sodiwm silicate - 2,0
Emulsol Xel - 0,05
To Flotdabtion e
Orso - .o 0,04
Cresylic acid - 0,04 0.04
PH = 9,6
Results:
TWelght,:  Assays :DIsEribution
Produc¥t : per s Pereent s Per cent
TN t.eeiit ¢ WOz = S 5+ WO ¢ S
Fegdso . trate : 100,00; 0,30 : 3,80 :100,003100,00
WOz concentrate : 1,063 18,28 : 4,64 : 45,69: 1,30
WOz cleaner tailing : 2003, 1,26 ¢ 1,28 ¢ 5,956: 0,70
Sulphide coneentrate: 9,567¢ 0425 133,36 3 5.,69: 84,90
F'lotation tailing T 87,3883 0,20 ¢ 0,56 ¢ 42,67: 13,10
Total : 100,00: 0,42 : 3,76 3100,00 100,00
Golad Assays
Sulphide concentrate 0.54 oz,/ton,
WOz cleaner btailing = 0,075 .
Flotation tailing ~ 0,01 i

In Tests Nos, 6 and 7, the

fine grind and a sulphide concentrat

samples were gilven a

e floated in the first

stage.. The.scheelite concentrate was floated in the second

%
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(Details of Investigative Tests, cont'd) =

staggﬁgpd this concentrate was further concentrated on the
superpanner,

Due presumably to the presence of the soap flota-~
tion, reagents used in the second stage, a separation on the
panner was impossiblé and the panner tailing assayed as high
in tungstie trloxlde as the concentrate, The scheelite
appeared to float down the pamer, making a more .or less

homogeneous mass for the full length of the pamner surface,

Test No, 6.

(Grinding, 96.2 per cent minus 200 mesh)

Reagents added (1lb,/ton):

Sulphide Scheelilte

To Grinding - ' Circuit Circult

Soda ash = 1.0

Pot, amyl xanthate = 0,4
To Conditioning =

Sodium silicate - 2,0

Emulsol X=1 - 0,10
To Flotation =

Orso e 0,10

Cresyliec acid = 0,22 0,08

pH ~ 9,6

(Continued on next page)
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(Test No, 6, cont'd) =
Resultss
B We:ght,: Aééays, ¢ Distribution
Producet s  per ¢ WOz, b of WOz,
2. cent 3 Per cent: ver cent
reed s 100,00 : 0,30 e 100,00
Sulphide coneeéntrate : 7.68 : 0,07 : 1,34
Pannér concentrate H 0,08: : 2.06 2 0,51
Parmer middling H 0,26 ¢ 5,71 3 3,70
Panner tailing : 3,58 ¢ 4,52 : 40,45
Flotation talling ¢ 88,40 = 0.25. 54,00
Total : 100,00 3 0,40 3 100,00
Sulphur.ASSays
Panne’ concentrate - 5,92 per cent,
Pammer middling - 5,34 "
Panner tailing w, 2,45 t

Golu‘ﬂsswys

ey AY

LT3

_Su}phlde conoentrate =

wElQ&&LlQWﬁLa

072 oz,/ton,

ﬂllﬂgu =L, 0p0DE - ot

—

Test

No, 7.

Grinding, flotation and panning procedures were

the same as in Test No, 6, wi

th the exception of 2 pounds

per ton of sodium silicate added to the grinding cirecult

before floating off

the sulphides,

Results:
‘ F Wéight,s Assays;‘: Distribution
Product :  peér S WOS, : of WOz,
2 cent ¢ per. cent b DT cent
Feed : 100,00 3 o.So : 100,00
Sulphlde conecentrate: 6.78 3 Nil 8 0,0
Panmner concentrate 0,37 = 4,36 e 5,1
Panner tailing (O 7,99 @ 3445 2 86,9
Flotation tailing s 84,86 0,03 2 8.0
Total : 100,00 : 0,317 : 100,00
(Continued on next page)

by
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(Test No, 7, cont!d) =

v .. Sulphur Asgays

Panner concentrate = 8,92 per cent,

Gold Assays

Sulphide conceritrate - 0,82 oz, /ton,
Flotation tailing = 0,01 "

Tests Nos, 8 and 9,

(Grinding, 96,2 per cent minus 200 mesh),

Reagents addé@'&lb,/ton):

- Sulphide Scheelite
To Grinding = Circuit. Cirouit
Soda ash = 1.0

_ ot
Pot, amyl xanthate = 0.4

To andiﬁioning -

Sodium silicate . 2,0
Emulsgol Xl N 0,10

To ﬂotatm 'S

orso - , 0,10
Cresylic acid - 0.22 0,08

The scheelite flotation concentrate was run over

the superpanner to raise the grdde of the product,

Test No, 8.
Results:
fWeight,: Assays, 1 Disbtribution
Product { per : WOz, H of WOz,
& cent : -per centb per cent:' .
Feed : 100,00: : 100, OC
Sulphide .concentrate. 3 Bed 3 H 0,0
Panneér coencentrate : 0,243 3 12,1
Panner tailing 2 6,901 : 87,9
Flotation tailing : 86,561 : 0,0
Total- : 100,001 0,281 3 100,0

3 s i

(Continued on next page)
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(Test No, 8, cont'd) ~

Sulphur Assays

Pamner concentrate - 36,37 per cent.
Panner tailing - 7 .45 n

Gold‘Assays

Sulphide concentrate =~ 0,82 oz,/ton,
Flotation tailing = 0,01 "

Test No, 9.

Results:
i Weight,: Assays, : Distribution,
Product ¢ per : WOz, : of WOz, -
s cent  : per cent @ per cent
Feed ¢ 100,00 : 0,30 t 100,00
Sulphide concentrate : 6,95 @ 0,0 H 0,0
Panner concentrate : 1.47 ¢ 5,55 H 2717
Panner tailing H 5,01 ¢ 4,08 H 72,23
Flotation tailing: . 86,59 3 0,0 2 0.0
Total : 100,00 : 0,285 : 100,00

Sulphur Assays

Panner concentrate - 8,18 per cent,
Panner tailing - 6,12 u

‘Gold Agsavys

II

Sulphide concentrate

0,72 oz.,/ton,
Flotation tailing t

0,01

&

Test No. 10,

Procedure was the same as in Tests Nos, 8 and 9,
except that the scheelite flotation concentrate was run over
a small laboratory-table instead of over the superpanner,

Much the same conditions were.in evidence and a satisfactory

. !

weight of concentrate tovaccompany the grade was not obtained.

(Continued on‘rext page)



- Page 14 =

(Test No, 10, cont'd) -~

Results:
s Weight,:  Assays, : Distribution
Produet 2 per : Wesz,. : of W03,
) cent 3  per cent @ 'per‘c§nt
Feed s 100,00 : 0,30 3 100,0t
Sulphide concentrate 3 8.26 0,14 : 3,2
Table concentrate H 0,10 3 15,08 : 4,3
Table middling H 0,98 : 6_68 : 18,5
Table tailing H 5,14 3,23 H 47,3
Flotation tailing 5 85,52 3 0,11 : 2647
Total g 100,00 : 0,352 100,0
Sulphur Assays
Table coneentrate = 22,4 per cent
Teble middling - 10,1 "

Gold Assays

Sulphide concentrate - 0,68 oz./ten.
Plotation tailing - 0,01 i

ings and

WA 1 a recirculation—of tlie table middlings
tailings on indicated extraction of 60 to 70O per cent of
the tungstic trioxide in the ore is gilven,

Test No. 11,

T ,,i A O, Ll

. S

“This test had for its objective the making of a
high-grade concentrate under tabling and a high extraction
under flotation. |

The talllngs from the sulphide float were tabled
o t.o tanle tallings el and
~and the tableatdllings given a furthar~gpnn@n$m@ floabed,
This latter flotation conecentrate was washed in boiling
water and cleaned on the superpanrer, thus making two
panner concentrates, one which might be of a grade for

shipping and oné for chemical treatment,

(Continued on next page)






