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BUREAU OF MINES
DIVISION OF METALUIC MINERALS

ORE DRESSING AND
METALLURGICAL LABORATORIES

CANADA
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MINES AND RESOURCES
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REEQRT

of the

ORE, DRESSING AND_METALLUEGICAT, LABORATORILS.

soncentration and Roasting Tests on & Sauple of
Arsenlcal Gold Ore from ihe Wanpum Gold Mines
Limited, at Flin Flon, Manitoba, ‘
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Fourteen secks of ore; btotal welght 2,000 pounds,

were received on July Hth, 1942, The shlpmsabt was submitted

by A, J, McLaren, Consulbting Tnginesr, =3] Glengrove Avenue

Weat, Toronte, Ontario,

Properiy s

This properbty ls located at Dougles Leke, threa

miles west of Flin Flon, Manibobe,
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Cheracter ¢f the Ore:

No microsgcepic examination wag made of the pregent®
shipment but & former shipment of ore Irom this properhy was
axamined and described in Report of Imvestigation No, 875,
isgsued In 1936, The charscter of the semples appears to be
the same although the first sample wes higher grade than the
present one, They contaln arsenopyrite, pyrite, chalcopyrite,
and sphalerite, The twe lebtter minerals appear to some exbent

in freactures in the arsenopyrite.

Sampling end Asseaying:

The shipmen®t was sampled, assayed, and reported as

follows:

Gold 0,47 oz,./ton
silver o= L.086 "
Goppoer = Q.53 per cent
Zine - B.TE o
Iron - 18,00 1
Araenic = 13,84 "
Suiphur = = 1l,.60 i

FExperimental Testsa:

Goncentbration tests were conducted .on samples of the
ore to see how much of the gold, asé@n169 and zinc could ke
recovered, The tests have shown that the arsenic and zinc are
intimately zssoclated and that a zine concenitrate of mérketa
able grade cannot be produced, They also show that the gold,
the majorlity of 1t atv least, 1z not assoclated with the arsenic,
About 90 per cent of the gold and almest 290 per cent of the
arsenic can be rscovered 1n a concentrabe Dy fletation with the
ore ground about 80 poex ﬁent finer than 200 mesh, By table
concentration, with the ore ground through 20 mesh, 70 per cent
of the gold and 75 per cen® of ths arsenic are recovered in

the concentrate,
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Datails of Tests:

The following tesths

are described in detall as folliows:

typical

43

2

Teat No, 1, « Blotation,

erpzseanon

A sample of the ore was ground

a

70

nunber conducted,

per cent finer

than 200 mesh and floated with the f@zlgwlng reagents s

Charge Ho Ball Mill -

ovre e 2,000 zv
Weber @ 1000 gre
Ib o/ ton
Sodium cyanide - 0,10
Zinc sulphate - 1.0
Aerofloat No, 31 - 0.07
Soda ash ‘ - 2.0

Copper-Apsenic Motatlon -

Amyl xenthats = Q.20
Pine oil = 0,08

Arseaic CGleaning Gell -

Plne oll e 0,05

Zine Plotation -

Gopper sulphate = 1.0

Awmyl. wanthate - Q.10

FPine oil = 0,05
X Sodium aerofloat = Q0,10

Summary of Results:

ams abt
SIS o

=14 mesh,

‘ sWalght, “Asaays, 3 Distribution,
Product : pér  d&fton: Tor cent H per cent
: dont' A UWCTURTTEET RN R GW s ¥m oy RS
5 g 7 y T 3 P t :
Cu=Ag concs 3 40,54:1,3Q ; il .0k 5¢46§,7D5A: 92,713 85,062 47 .47: 79,34
Cu=A8 midd, g 5:58:0.19 10.03%: 3,49:12,93: 1.80: 0,34z 4,068 4,97
Zince cone, & 10:56:0,19 "0086918°57:16»13: 3,86 65.77: 42.,26: 125%@
Tailling : 48,72:0,025:0,09: 0,66: 1:13: 1,985 8,27 6,225 3,03
H 2 5 T e 3 3 3 g
Feed (cal,) 1000002005 §O°45° 4%64 14,00:100,00:100, 00:100,00:1.00,00
AIRATEI IR EANEY 3 : VEGIGSSLE N |‘14&'m:1";-t‘“‘~7‘11 Foaoewzy ,,.zu, » : 17M_ ﬁ,’ e oo TR '3 et b Fate n

=




(Details of Tesnits, cont'd
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Test No, &,

=

Paga 4
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= Plotation,

A sexple of the ore was ground 70 per cent Liner than

200 mesh and then floated. The products wayre assayed for gold,

copper, zinc, and arsenlc,

Lo Ball Mill

=3

Charge
Qrs =
Water =

Sodium cyanido
Zinc sulphatbe
Aerofloat No, 31 -

Soda ash

8

g

s

Copper-Arsenic Flotation =

dmyl xenthate

Pine oil

7Zine Flotatian -

Coppser sulphate
tmyl xanthate

Pine oil

Supmary of Reaulty:

g

0,10
1.0
0,07

5,0

0.10
0.085

£,000 grams &t =14 mesh,
1000 grams,

slieight, s Asaaya, T BLsTFIbuTIon,
Product s per $ 0z, / bons rer cank 2 per cent
s cent ¢ A oo Oz Zn ;s AS 3 Au s Cu 2 Zn oz A8
Cu~As conc,: 14,463 2,48 :2,56; 6.,48:14,44; 64,81 84,74 17,13: 14,97
Zn cone, s 37,28: 0,38 :0,14:10,98:30,068: 25,60z 11,985; 74.84: 80.36
Tailing s 48,262 0,11 ;0,033 0,9L: 1.3Bs; 9.59:; 3,3l: 8,05: 4.67
‘ Feed (ecal.): 100,00: 0,58 :0.44: 5,47 115 ,8631100,003200,00:100,00:100,00

e

onm

R R B = e

SRR

The higher soda ash seems to have depressed the

srsencpyrite and carrled the zinec and part of the gold with it,
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(Detalls of Tests, conttd) -

Test No, 3, = Flotation,

A sample of the ors was ground 80 per cent {iner

than 200 mesh and floated with the following reagents:

Charge - to Ball Mill =

Ore = 2,000 grams at 14 mesh,
Water = 1,500 grams,
Lbo/bon
Goel tar creosote
No, €634 - o G.07
Gaunstic soda - 1.0

Copper=Iron and Arsenlc Plotation -

Amyl xanthatbe ‘= 0,20
Pine oll = 0,05

Zince Flotation =

Copper sulphate ) 1.0
Sodlium serofloat
i = C.2Q
Sunmary of Resultsy
sWelght, s Assavys, 2 Disvwribution,
Product s per gOaJ%@n_A Per cent H per cent

- g cent g Au 2 CGu s Zn 3 A8 3 Au oz w5 Zn 3 A8
Cu-Pe=A8 conc,; 55,22 ¢ 1L.86:1.,07:10,30: 9.,85: 89,88: 90,60: 67,953 27,50
Zing conc, 8 12.00 3 0,40:0,15:13,68:18,83; 9,66  4,32;: 30,59; 17,91
Tailing s B2,78 ¢ 0,01:0,04: 0,15:15,08:; 1.,06: 5,08: 1.,48: 54,59
Feed (cal,) 3100,00 3 0,50:0.482¢ 5037leaﬁzglOOoOOgloooOOgloo000:100000

producing a zinc concenbtrate of marketable grade and a gold-
arsenic product for reoasting, the arsenic to be recovered and
the calecines to be treated for their gold conbtent.
assay In Test No, & ssems to Indicate that the gold and arsen=
opyrite are not assoclated, while the first concentraites in

Tosts Nos, L, & and & Indicate some relabtionship between the

=

These tesbts have besen conductsed for the purpose of

The tailing
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(Detalls of Tests, cont'd) =

gold and the chalcopyrite,

The apparendt copper=gold assoclation,

however, may be Incidental to the cecurvence of chalcopyrite In

fractures in the arsenopyrite, as explained in the microscoplc

examination,

The majority of the zinc ssems Lo occur in this manner

also making it iwmpossible Lo produce & zine concentrate of

marketable grade.,

Test No, 4, = Flotabhion,

The. caustic soda appeared %o depress the arsenic in

Test No, &, so in the following test the arsenilc was floated in

g natural civecult snd the zince in an acid clreult,

Charge Lto Ball Mill -

This test shows a

reasonably good recovery of gold

ore = 2,000 grems at =14 mesh,

Water = 1,500 grams,

Coal Tay Creosolte

No, B34 = 0.07 1b./ton,
Arsenopyrite Flotation - Lb./ton
Amyl xanthate = 0,20
Pine odl - 0,40
Zinc Flotation -

Copper sulphate = 1.0

Sodium Aorofleat "BY o 0,20

Pine oill = Q.10

Sulphuric acld = 5,0

Summary of Results:
JWelght, Assays, 3 Distribuvion,
Product 5 por 3 Ony/ b § Pax cant H per cent
s cent g Auw 3 Gu 3 AW 2 Ag s Au s (Gl 3 Zn s A8
Cu-Fa=A8 coneog 5508021029 ;lleg 80632890083 89,93: 86,12; 60,01, 87,08
Zinc conc, g 8,990,355 0,32:20,78; 0,86 6,203 6,865 36,68, .
Tailing s B5,85,0,035;0,08; 0,30; 2,635 d.,87: 8,08: 3,38k,
‘ reed {cal,) g L00,00:0,581 éooézg 5,06:11,76:100,00:100,00:100,00:100,00
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(Test No. 4, contb¥d) -

\».

and arsenic in the concentrate bub wnlortunately the najority

of the zinc is there alsoc,

=

Tegts Wos, O and 6, = Table Concenbration,

Table concentratlon tests were conducted on samples
of the ore grownd through 10 snd 20 mesh Tsapectively, The
finer sample gave a slightly higﬁ&v grade concentrate with
appreciably higher recoveries, A rossting and cyanldetion
test was conducted on a ssmple of the finer concentrate,

The sawmple to be roastad was placed in a celd
nuffle furnsce and heated up to 480% ¢, as quickly as possible.
The temperature was kept theve till all fuming had ceased,
about 40 minutes, and then wralsed te 78(G° C, to bresk up

sulphates, The total roasting period was aboub 2% hours., The

calcine was assayed and a sample vegrownd and agliteted in cyanide

solution, 2,0 pounds NaGN per ton, for 48 hours at 231 dilution,

Summary of Teat No, 5 {Grind, =10 mesh),

sWelght, s Asdays, 3 Distribution,
Product -3 poer 30z /tan 3_Per cent 5 per cent
2 conlb 2 Auw ¢ AS ¢ Zn s A s As 5
s 7 9‘ 2829} A TR '!""‘;"'*x . g maw»aémmmmm
Cone, =10+20 mesh s 12,46 2 0,89 Q7,843 3,14 20,66 24,263 10,35
=20435 ¥ 2 B.TT 3 0,92 128,88 3,343 15,03: 18,04: 7,95
=HS ” 0 9,Ad 1 A,.36 33,78, H,64y 23,13 BR,43: 8,55
Middling '=10+20 mesh: 8,90 : 0,54 10,523 5,06 8,95 6,81: 11,91
=20+38 " g 3,59 3 0,48 y 9,79 4,75 2,81z 2,561 4,51
=386 "o 7,16 52 0,48 2 9,98 7,08 6,14 5,203 13,41
Talling 3 49,99 5 0,25 ¢ B,50; 3.29: 83,88: 20,00 43,82
3 3 LI 3 3 8 :
IPeed (cal,) 3 100,00: 0,54 315°v5§ 3,783 100,00: 100,00: 100,00
Average cones , s 30,363 1004'38906”3 3,323 bDB,82: 65,43: 26,656

{Continued on next page)
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{(Tests Nos, & and 6, cont'd) -

Summary of Tesd No, 6 (Grind, =20 mesh),.

s Welght,s EEERT) ) LDigtribution,
Product 3 per Dz, /utoms Per sent 3 per genk
e 3 cent ¢ Au s A8 s @Em oz Au ¢ AS 2 7N N
Table conc, 3 54,40 5 1,07 3 2839,34:3.74; F0.45: 75,0l 36,37
Table middling 35 11,91 : 0,44 2 14.80:4,858: 10,035 13,10: 15,66
Table talling g D3,69 @ 0,19 3 £,08:5.163 19.52: 11,89 47,97
Feed (cal,) 3 100,00 : 0,82 ¢ 13,46:5.54:100,00:100,00: 100,00Q
3 2 : 3 2 & 3
Conec, roasted 3 RBR.44 : 1,88 ¢ 0,88:5,77: 07,87 0,64 =
) 8 3 $ g 8 :
, 3 2 5 : & 3 E
Calcine cyanided : 22,44 ; 0.13 = 3 = 3 5,59 =8 -
° 9 L3 o k] 3 o

&
The diffevence between this figure and the gold content of
the table concentrate reprssonts the amount unaccowted
for in roasting, »

<

62,28 per cent total

Extrection of gold by cyanldation -
Recovery of avsenic by roasting = 74,37 " "
Loss in weight by roasting = 34,76 psr cent,
Reagents -
' Final Titration, 1b./ton solublon:
Ne.CN = . 1L.80
GaDd - 0,24
Conaumad, ib./ton celeines

NaCHN = 2.4
Q&O = 13,56

The {ollowing additional assayvs were made on the
8 ¥

table concentrate and caloines

Table Calecline from
gencaentrats takle congenitrate

o 2,09

Silver, oz./ton 1
0,87 0,61
0
1

Coppear, per ceuns
20

[¢]
Jron, 30,68 45 .90
Sulphue, u 21,086 1.56
Tusoluble, ¥ 11,32

Sillca, w = 18,29

e St
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gonclugionss

The foregeing tests have shown thet the gold and
arsenic can be concenbtratved, After roasbling, Lo recover the
arsenic as the oxide, the calcines can be treated for thelw
gold content, either by sweliing or in a gyanide plant, A
zinc concentirate of wmerketable grade cannot be produced elither
from the ore direct or frowm the celeines,

Concentrates of approximately equal grade can be
made by either flobtation cor LtTebling but higher recoverica
of both gold and arssnic will be obtained by flotation, In
view of the Llimited tonnage of ore to be treatsd, however,
table concentration may bse more practical owing to the lower
capital expenditure;

Good practice in rossting arsenical ores 18 o
bring the temperature wp to 480°C, as quickly as possible and
hold 1% there till all fuming ceases, This gives an efficient
roast and prevents the formaticn of ferric arssnates, The
temperature should then be raised guickly to 750 ¢, te break
up sulphateso In this way, 99 per cent of the arsenic in the
roaster feed will be recovered as the oxide, The oxide so
recoversed will be impure and will have to be refined further

to produce the white oxide,

0Q000000000
00000
o

JDJ s GHB.




