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Shipment:
The shipment,crecéived ofi Uctoberabthgs]lodlscribad
con8dstedsof three samples, described as follows:

Sample 3454 7i%'p0ﬁnds;_from the north’ end of 339 drift;

Semple B~6, 595 pourids, from the s'amhe” location; and
Sample B=7, 53 pounds, from cobbed ore in bin,

The samples were taken from the property of the
Negus mine at Yellowknife, Northwest Territorfes, and were
submitted for thls investigation by Dr, A, W, Jolliffe of

the Bureau of Geology and Topography, Mines and Geology-

Branch, Deépartment of Mines and Resources, Ottawa, Ontario,

Purpose of the Investigation:

Dr, Joliiffe submitted the samples of ore for
separate assays for WOz, and also requestéd that milling tests
be made on the combined samples to determine what recovery
Qf<scheelite could be obtained when equipment generally

similar to that availasble at the Negus mine wascusedy.






The Negus mill flowesheet is said to consist
essentially of the following:

Blanket ‘m.:f‘”m”'
Cyanide plant,

In this flowesheet the jig and blanket concentrates
would contain some scheelite and would include only the
coarser particles, The slime portion of the grind would not
be recovered, ‘

Several tests were made using a ‘Mwatwy mineral
jig and blankets,

Teble concentretion of sized and unsized feed was
included to determine the recovery ml grade of qmmtrate
obtafmed,

The table concentrates were roasted and magnetically

concentrated,

Several straight flotation tests for scheelite were
also inecluded, V

A jig MMM&O assayed 5,87 per cent WOz and
2,67 per cent arsenie,

A blanket concentrate assayed 2,80 por cent WOz
and 1,88 per cent armh. A ‘

Flotation of the blanket tailing yielded a concentrate
which assayed 1,77 per am-t-; W0z and 0,11 per cent arsenic,

. Table concentration léf a sized feed resulted in

a combined concentrate which assayed 14,08 per cent WOz with
a recovery of 63 ‘ptr cent of the WOz; when roasted and magnet-
ically concentrated the concentrate assayed 36,86 per cent WOz,

0,22 per cent arsenic, 0,57 per cent sulphur and 0,09 per cent
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(Results of Investigative Tests, cont'd) =

phosphorus,

The unsized fekd gave a éoncentrate which assayed
3,92 per cent WO0z; recovery, 56 per cent, This concentrate
when superpanned énd roasted assayed 23,93 per cent WOz and
0,55 per eent arsenic, |

Flotation at a grind of 70 per cent minus 200 mesh
indicated a recovery of 90 per cent WOz§ at 83 per cent minus
200 mesh, 93 per cent WOzg'and gt 90 per cent minus 200 mesh,
94 per cent WOz, The_cohéentrate grade was 5 per cent WOz
at the 83 per cent minus 200 mesh grind, The ratio of

concentration was 19:1.
DETAILS OF TESTS:

Test No, 1, = Jig and Blanket Concentration,
- W‘tMu\ 2 e SR

A sample of the ore was ground 70 per cent minus

200 mesh in a ball mill; dilution, 4 parts solids to 3 parts
water, The ground ore was jigged in a Denver laboratory
mineral jig, The jig tailing was passed over corduroy blan=
kets sloping 2% inches in'lg inches, The jig and blanket

N

concentrates were combined for assay,

Results: ____Jig and Blanket Concentration.. )
:Welght,: Assays,;  :Distribution:Ratio of

Blanket tailing

Ko op =p

Product t per :__per cent : of WOz, : concens
s . cent = WOz ¢ As : per cent : tration
Feed® £100,0 : 0,89 ¢+ = : 100,0 :
Jig and blanket ¢ ' : v s _ :
conecentrates t 14,7 1 3,62 ¢+ 2,14 59,8 s 6,8:1,
: 85,3 ¢ 0,42 = 40,2 :

® Teed calculated from the products.
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(Details of Tests, cont'd)

Test No. 2§ ?ﬁJig}‘Blanket and,Flotation Concentration,

This test was made similarly to Test No, 1, The

Jig and blanket concentrates were assayed separately, The

blanket tallings were filtered and then £ loated to remove

sulphides first and scheelite as a separate concentrate,

Reggents

To float sulphides

Lb,/ton

Soda ash -

) d‘ -2 O s
Gopper sulphate ) con 1t10ned 10 mins,

4,

Ao 1’
Amyl xanthate - 0,
Cresylic acid - 0

in stages
"

To float scheelite (WOz) concentrate =

1,0 conditioned 10 mins,
0,05) no conditioning
0,086) time required,

Water glass
Emulsol X- 1
Orso

I X

Flotation period, 2 minutesg

To rldat sgévenger WOg.cpncentrate -

Briulsol X=1 - 0,05
Orso . - 0,20
Cresylic acid -  None,

Flotation period; 10 minutes,

Results'
AT Jig. and Blanket Concentration.,
tWelght, @ Assays,  :DistributiontRatio of
Product t per :_per cent .+ of WOz, : conecens
¢ cent ¢ WOz ¢ As : per cent t tration
Feed® - $£100,0 1 0,92 : = : 100,0 H
Jig concentrate : 3.4 1 5,87 : 2,67 : 21.7 : 29,3:1,
Blanket conc, ¢ 12,9 ¢ 2,80 ¢ 1,88 : 39,9 T 7.8:1,
Blanket talllng 83,7 0,42 ¢+ = : 38,4 :

® Feed;délculated from the.products;

Flot%tlon of Blanket Taliling,

Product

" Plotation feed.

Sulphide conec,

WOz concentrate

Scavenger W03

Flotation tailing

tWeight, * Assaysy 'Dlstrlbutlon of: Ratilo
tper cent: per cent : WOz, per cent : of

tof orig,:- In In orig,.:concen
feed

|

e

n

83,7 10,42 - 100,0¢  #8%4

701 :0,16 ¥ 3.2 1.2 11,9:
9.1  :1.77 :+0.11: 45.5: 17.5 9,28
cone, 28,5 : 0,87 - 45,8: 17.6 2,9:

'39.0 :@,05 2.1

=8 %0 28 #E A o8 op

t
3 ms S0 »p
1]
»
o1

»2 00 56 o9 e s ssjleren

'EL:. s 62 50 o0 oo 2p|len

ttegt ¢ feed ‘trationt

A aCE
- - -~

i
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(Details of Tests, cont!d) =

Tgst_Np‘.S, - Jigiand.Blanket Concentratign‘

This test wds made to determine the recovery of
scheelite by Jjigging a coarse feed, The jig feed was ground

minus 14 mesh with 27 per cent mihus” 200 mesh;t TheuJig tailing

Wwas pagséed. over the blanketotable, 1 -1t toble,

Resultss: , , . :
' T Weight, & WOz  :Distribution & Rabio of

Product ¢ per : assay, ¢ of Wog, ! concenw
. tocont s per cent + per cent i tration
Fead ¢ 100,0 : 1,21 s 100,0 :
Jig concentrate.: 11,4 : 5,80 - @ 54,7 :  8,78:1,
Rlanket conc, ¢ 10,3 s 2,05 : 17,5 : 9,7:1,
Blanket tailing : 78,3 : 0,453 : 27,8 :

e ——" r—

The concentrate was similar in grade to that obtained
with a 70 per cent minus 200 mesh grind, Less scheelite is

lost by sliming in a coarser grind,

Sereen Test on Jig PFeed.
S ¢ Weight,
Mesh __t pPer cent

« 14 + 20

- = 9.1
-« 20 + 28 = 14,2
« 28 + 35 . 14,0
- &5 + 48 - 10,4
- 48 + B85 = 6,0
= 65 +100 - B3
=100 +150 - 6.8
=150 +200 - 4,5
=200 - 26,7

100,0

Test No, 4, = Table Concentration of a Sized Feed.

This test was made to determine the recovery and
grade of concentrate obtainable by tabling the ore,

A& sample of the ore wés screened on 20=; 48« and
65ame§h screens to-give products «14+20 mesh, =20+48 mesh}‘

=»48+65 mesh, and =65 mesh, The plus 65 mesh products were
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(Test No, 4, cont'!'d) -
treated separately on a Wilfley‘table, The concentrates were
held, The mlddlino and talllnw from each 31ae were dried and
crushed minus 65 mesh and combined w1th the orlglnal minus 65
esh product, The minus 65 mesh was then tabled, glving a
minus 65 mesh concentrate, mlddlina, sand’ talllng, slime
talllng, and slime overflow,«

Each concentrate was roasted to remove ‘ersenic and
sulphur and wa s then subjected to magnetlc concentretlon to
remove magnetlc iron oxide formed in the roast,

Each sample was analysed separately fortWOS. It
_was noted that none of the concentrates was up . to a grade of
70 per cent WO5.

Summary of Table Concentration, N
Roastlng,'and Magnetic Concentration, . .
. Weig,hts, . o '~pe-_r;‘-‘t.'c“en_t', ' L e WOS T Distrie
Product H " tRoast in :Mgew*Canenﬁt rassay, : bution,
odue s tggt tterms of pation, in terms: per : per
2, I *orlg. feed'of orig. feed rcént ¢ cent
Feed -:100{00': 100,00 _: - 100,00 & 1,17 : 100,00
~144+20 mesh conc.< H 0.167:“"0;15:‘f - 0,12 152,31 5,35
«20+48 " " P 0478 ¢ 0,69 0,52 146,40 :+ 20,56
«484+65 " n + 0,32 0,27 0,16 +37,54 5,12
~65 " " : 3,99 3 B3:23 - 3 2,59 114,01 : 30.91
Combined cone,; s ; B ; : ;
roasted and none 3 5,25 L 4.34 s 3,39 121,44 ¢ 61,94
magnetic portion ¢ - &+ .. . oe : R
of original conc, 3 : : : :
Magnetic fraction 1 - _ : - 0,95 & 1,15 ¢ 0,93
Table tailing s 94,?5#: 94,75 94.75 s 0,46 1 37,13
| 3 0,91 3 0,91 : :

Loss in roasting

Combined Concentrate Assay:

A composlte sample was made from the. +20, +48, +65

and e6o mesh concentrates whlch assaved as follows-
: o ' Per cent
‘WO5 h

. - 22,00 :
- Arsenic. = =0, ?6,~
* ‘Sulphur - 1,01
_,Phosphorﬁs{ - 0,17
- Iron = 24,40
: Insoluble - '

20,85




y oo This’ test was made to- determlne the grade of

(Details of Testsi COnt‘d) - .f\ﬁ

" Test No., 5"‘~ Table" Concentratlon of an Un81 ed Peed

S

This~test was ‘made %o determane what recoﬁery could
be made By.taﬁliﬁgAan;unéiZéd feed,

A ‘sample of 6re ground 27 per*cent-miﬁué'EOO mesh
was fed to & Wilfiey teble, The table products iﬁcludgd
concentrate, middling, and sand and, sllme talllngs. -fhe
tablefboﬁcentrafeiwas1recleéned"by recénéeﬁﬁrating i£'on a
Haﬁltaih>éu§erﬁanﬁer. The_edncéntféte récbVe?ed'ffqm Supers=
panting was. roasted, |

Résultss - -

Weight,: W0z DIstribubion:. Ratio o
per’ assayy of WOz, “concen
cent per cent : per. cent . _tration

Product

Feed - . 7.
Concentwate‘~
Middling

~.100,0

100 0 1,28 :
56,0 1 5,48:1,

18,5 . i . 3,92

1By "y - 0,87 5,8 7 65 15

éiab} 20" 56 op mp soller o0 a0
o0 oo s o ne o naffes oo o»

Sand. tﬁllino».~ K 28_1‘5' "OJQQ i858 PR
Sllme talllng - 40,5 0,99 i 0 3L.4 '”fj”

ST Roasted: Panner Concentratés

v . P

SN

o o ‘ Per cent

S Wy - ames L
e o Fe, B 27,51 - ST

. As - 0,55 - ST — .
IERATR Test No, 6. = Straight Flotatlong o

\
N

:ccncentrate and reccvery that could be made by straight
flotgtlong o = L ;.:-; , zn .
A sample of ofe«was ground 70 per cent mlnus 900
me sh w1th water at a dllutlen of ‘43 3 ‘quqiumicyanide was

used in this.ﬁesﬁ to depress sulphides;

s

. (Continued on‘neit page)




(Test No, 6, cont'd) =

.. Repgents |
' To"bali mi1I’g

Soda ash
- Sodium cyanide

4.0 -
- 0,2

9 -

Lb./von’

-

cdncentraté -

 To!letétiQn,of W05
Water: glass :
Emtil'sol X-1
tOrso.‘

Flotation for 21

- . 1.0
- 0,25
- 0,06

minutes,

Tb.scavenger flotati

_ Emulsol X=1l
Ye. .- Opso a

‘éFlotation for 10 mlnutes,

| pH of pulp, 8,4,

Results of" Flotatien'

on =

- 1.0) 4.
0‘2 ) in stageg,

-

>

R Welght,: 'WQg .‘H:Dlstrlbution_: Ratlo of
Pncduqti‘f:. per 1 . assay, = & of WOz, =« concens
SRS i(lcent i Der cent 3 per cent ::umtratlon
Foed : 1004 00: 1,26 ; | 1oo ot
WOz conc, e 2 27-5 585 104 9, : 44:1,
WOz scavenger - t ' : t <
cone, & 24 @7- 3:.84 oz 73,2 s 4,2:1,
cpmbined‘conggjz, 06 34: . | 4,01 83,7t .3.8il,
Flot, tailing & 75, 6é: 0,28 % 16,5 &

=%

Test No"7, - Straight Flotation.

A sample of ore was ground 70 per cent minus 200

mesh at a dllutlcn of 4 5 with water‘

Reagent
To the ball mill -

Soda ash -

Amyl-xanthate < ©

.Reagent No, 208 =
Water glass -

{ton

-

¥
S
.
&

O o
~omMO

The pulp ‘was floated at a dilutlon of 30 per cent
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(Test No. 7, cont'd) -

——

solids! and at a pH of 9,3,

Reagonﬁé“tolflotétion -

dresvlic acid = 0,10

Flotation of sulphides (Pyrlte) about
5 mlnutes@

Reagents to float ansenopyrlte =

.Gopper-sulphate " 1;0 '

“Amyl xanthate - 042 'in stages,
Cresylic acid - 0205
Flotation, about 5 mlnutes,

Flotatlon of scheellte -

Emilsol Xs1 = . 0.15
Orso o 6 0,20 in stages

W05 concentrate floatea for 1 minute,
Scavenger, W0z concentrate floated for
10 mlnutes*

Results*n

‘ . -N:Welvht,:,' Woz :D’strlbution:,Ratio;of
Product ' per t . assayy . ¢ ‘oL WOz, ¢  concens
' t cent ¢ per cent L Eer cent s - tration
Peed T . 100,0 1y o7 t 100,0. s
Sulphide conc, : 9,1 ¢ O +27 H T2LF '+ 31,01,
WOz concentrate : 14,6 3 -2;76 e 37,6, ¢+ 6,8:1,
Scavenger conc, 29.7i: 1,02 . s BB -t S.411.
Flot talllng . 46.6 E 0,16 - 3 6,9 : S
GombinedAWQg S : : : e s '
. concentrate ; 44,3 1 2420 B 90,8 - '+ 2;856:1,

‘Test No; 8, - Straight Flotation,

Aféample‘of oréfwaswground 83 pef cent minus . 200

1>

mesh at a dilution'of 4:5'Withvﬁater;

(Continned‘on next pégel
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th}ton

| To - the 'ball mill = .
~ Soda ash s e 4,0
. JAmylixanthate - 0.2
" Reagent No, 208 = 0,2
Water glass . . 1,0

 pH of pulp in flotation machine, 9,3,

Reagente.tO‘flotation e

Gresylic acid = 0,10

Flotation of pyrite concentrate, about

5 mlnutes‘

Reavents to float arsenopvrite =

Copper sulphate -
Amyl xanthate L.,

1,0

0,2 1in stages,

Flotation period, about 5 mlnutes

‘Flotation of scheellte -

. Emulsol X-l . =

~Obrso

=

04 15

0., 20 in stagesf

;*WOg ¢oncentrate flotatlon for l minute,

Scavenger WOz concentrate Ploated for
« 10 mlnutes4

pH Qf pulp}

9.2, nith SOdafgshg

Resuits:f

o }Welvht,: WOz . =~ tDistribution: Ratio of
Product : per : assay, = ofW03, : concen=
— - s -cent Eer ent : pen cent 3 tratlon

. ; = T i S PR

: Feed e + 100,0 - 1Fo9 : 100 o :

;Sulphlde conc e 9;6 + 0,17 : l 5 H 10,4:1,
WOz concentrate : 542 ¢ 5,01 : 23 7 : 19.4:1,
W0z scavenger = 1 't _ S :

concentrate : 34,8 @ 2.17 69,3 : 2,9:1,
Flot, tgiling«‘ =3 .50,4;: 0,12 5,5 :
Gombined WO5 T T o 1 , :
concentrate + 40,00y 2,54 03,0 : 2.5011,
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(Details of Tests, cont!d) -

o | Test No. 9., = Stralght Wlotation.

A sample of ore. was crushed 90 per cent minus 200

mesh at a dilution of 4:3 with water.

Reagents

‘ Lb,/ton
To. the ball”mill -

Soda ash

Amyl xanthate
Reagert No, 208
Water glass

LI T

¥ 3
F'y
»
.

HOO@
oo

pH of pulp in flotation machine, 9,2,

Beagents,tq flotatipn =
Oresylic acid = = 0,10

Flotation of pyrite concelrlt:rns:ttetl about
2 minutes,

Then add &
Copper sulphate = 1,0
Amyl xanthate - 0.2, in stages,

Flotation of arsenopyrite, sbout 5 minutes,

~F1°Pati5ﬁwof[scheelite”w

Emulsol X=1 .- 0,15 .
Orso - 0425, In stages,

" WOz concentrate, float 1 minute,
Scavemver WOz concentrate floated for
1.0 minutes,

!

PE of pulp, 9¢1a

Results:
T ‘Weight,: Womz . ¢ Dlstrlbutlon° H5tio or
Product : per . agsay, ¢ of Wos, 'w: coneens
L cent L. per cent cent 3. DET cent: _Ln,tration

Feed :.100,0 ¢ 6*80 : ~ 100,0 N

Sulphide conc, ¢ 10,1 0,12 s 1.5 : 9,.85:1,

WOz concentrate s 8,8 : 3407 : 139,1 s 11,4:1,

W03 scavenger HE e ) H :
concentrate i 39,3 :  1,1% 55,2 ¢ 2,55:1,

Flot, tailing t 41,8 3 - 0408 . 4,82 :

Combined WOz : H : :
concentrate ¢ & 1,58 : 94,3 : 2,1:1,
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Sumpary:

The?matéfial recQVeredlaSJa.jig @onceﬁthaté at a
gpindldf_vovper oept[minusFQQQimeéhfééﬁgiéﬁed langeljvof
sulphides, ooars@jgahgue; and. somE«fairly pure schég}ite,
Additional scheéiitétwa$ reQDVePed.inithe,blankgt ephceng
trate, Appfoiimately 62 per cent:oflﬁhé_sﬁpeelite in the ore
reported in the~two;concentrates,‘Which were ioﬁ’i#igrade
(5,87 per cent-WOS and 2,80 per cent W03 respectiVely),

Each cdncéntrate‘conﬁained cdnsidéfablé;arsenopyriteﬁ which

would contribute arsenic to a final scheelite conecentrate,
 Practically the same grade of concentrate was

recovered whepva'cdaPQQﬁi@§§:(2% per cent minus 200 mesh)

« waé«concegﬁgate&‘ The bxefali;reCOvery wasiﬁlightly highér,

72'perAceﬁ£ of the scheeiite reporting,iﬁ'the two concentrates,

Table“conCGnﬁratioh of siged feed; followed by

_rOasﬁing tﬂe table concentrates and magnétic concentrafiqn,
did not yield an aéceptaﬁle grade of céncentrate for direct
use, In the coarser sizest¢ﬁfwas;observedvthat particles of
Quartz oonhéined numerous minuﬁe.parﬁidie§ of sulphides whichj
appareﬁbiy.maQe separation from.the scheélité;ﬂif%idult. They
-‘were observed - to mingle with the scheelite . during concentfation
" “on’ the table.
Table~00ncentratign of an.unsized minus 14 mesh feed
- yielded a lowagradéégoncentrate containing 3,92 per cent Wosﬁ
When feoleaned~aﬁd_réasted¢ the W03 content was 23,9 per cent,

Sevefal”fiotaﬁién tests indicaged.incfeased recovery

wWith finer grinding Without«paising the grade of the .concentrate,




CONCLUSIONS:

The resulté of the investigation indicate that
appfo%imately‘GO‘per cent of thé schéeiite-in the ore can
be recovered by jigs and blankets with a grind of 70 per
cent minus 200 mesh, The concentrate was too low-grade and
contained excessive amounts of impurities vwhich included
arsenic, sulphur, and phosphorus,

The ore contains about 10 per cent calcium oxide,

A consideréble portion of this i3 activated in the scheelite
flotation and reports in the scheelite flotation conecentrates,
resulting in a low=grade flotation concentrate,

The various methods of treatment indicate that a
lowsgrdde concentrate can be recovered which wéuldibe accept=
able for chemical treatment, ‘

The above results show that it would be unprofitable
to use the existing concentrating eQuipment for the concentra=
tion of scheelite, .Jigging and blanket concentration produce
a concentrate assaying approkimately 3.6 per cent WOz with.a
60 per cent recovery, Additional equipment, such as a concenw
trating table, would be required to raise the grade of this
product to a. degree that would stand shippiﬁg}gharges‘to
Ottawa for processing to meet specifications,

For highest recovery the entire flowssheet would
need .to be changed to a coarse grind, table concentration of
classified feed;gmddayrggﬁmﬁa;bf{ﬁhé products te recover gold
by cyanidation,

| ‘Therefore, the possibilities of producing anything
but a very small quantity of marketable scheelite concentrate
from eveh selected ore, as represented by the sample furnished,
appesar to beAslight;
00000000000
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