





(Shipment, contfd) -

the Lardeav mining division of British Columbia. This plant
has not been operated since the year 1905-4. The tailing

has been lying on the dump since that time.

Characterigtics of the Sample:

The ssmple was recelved in a molst condition and
consisted mainly of black sand and lumps of fiﬁeso The sand
varied from coarse to fine. A screen test showed B2 per cent

minus 200 mesh. O0Oxldlzed sulphides were preosent in the sample.

Purpoge of the Investipation:

The sample was submitted for the purpose of having
cyanidation tests made;, both on the material as received and

on flotation concentrates recovered from the material.

Investipative Procedures

Cyanidation tests were made on the dump talling
as received.

The material was concantrated by flotation and the

flotation concentrates were cyznided.

Resulta of the Test Worlk:

The highesat recoveriss obtained by stralght
cyanidation were 44 per cent of the gold and 56 per cent of
‘the gilver with a consumpihion of 8.7 pounds of NaCN and 70
pounds of lime per ton of material. The feed in this test
was wo.ter washed.

Flobtation recoversd 90,7 per cent of the gold and
71.7 per cent of the silver in a concentrate agssaying 0.6
ouiice of gold_and 97.3 ounces of silver per ton, with a
ratlo of concentration of H:l. The concentrate was.reground
to 99 per cenb minus 325 mesh and cyanided for 48 hours. The

extraction in terms of feed was 77 per cent of the zgold and
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{Results oﬁ %h@-T03EIWOrky conGid} =
¢2 per cent of the silver. The reagents cchsumed were 6.6
pounds of NaCN and 21.0 pounds of 3Jal pér ton of original
feoed,

Increasing the period of aglitation to 72 hours
resulted in raising the recovery of silver to 68,5 per cent,.

The consumption of reagents increased to 13.2 pounds
of NaCN énd 59 pounds of Ca0 per ton of féedo

 The solufiions show exbremely high fouling as indi-

cated by bthe reducing power of 3280 ml. of 1/10 norwal
potasslum permanganate solution (RMnOg4) per litre.

The ssme foullng éonditians'wer@ noted In the casge
of the straight cyenidation btests.

Sampling and Analysisgs

The shipment was sampled by standard'mathods and

was found to containe

Gold (Auw) - 0.125 oz./ton.
Silver (Ag) - 26,72 W
Lead (Pb) - 5.Hb6 per cent.
Zine (Zn) - 2,13 " W
Sulphur (8) - 6,84 ® "
Ivon (Pe) - - 5,42 i "

A molsture sample showed 14,1 per cent water in

the sample.

A screen slzing test was made on o sample of the

shipment as received;

Mesh No. Wolepht, per cent.
+ 20 . 0.5

- 20 + 28 - 2,0

- B8 + 35 3,8

s 35 4 48 - 5.8

- 48 4 65 = Btk

- 65 + 100 - 6.2

= 100 + 150 - 12.8

- 150 + 200 - 15,7

~ 800 - 2k 8

100.0
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Detalls of Testa:

Tosts Wos, 1 to 16, = Jtreight Cyanidatlon,

Preliminary cyanidation tests fellowed stand-
ard practice in which the ore waa agitated in a 1.0
pound WaCW per ton solubtlon for 24 hours at a dilublon
of 1 part solids o 14 parss of solubion, -

The wresults of the tesss indiceted high con-
sumption of reagents eaccompanied by heavy Toulling of the
golubtions, avnd a low xecovery of silver,

Various itesgis were mads in which ths ore waa
subjected to washing prior to cyanidatlon, then agliated
in 8 1,0 pound NaGl¥ sclubion For 24 hours,

In othexr btests bthe paricd of aglbtatlon was
varied from 2 to 48 hours to nobte the effect on the
recovery of silven,

In asome’ vestes the ore was reground in cyenids
golution prior to agitatlon., Ths grind was wmade at a
dilution of four parts of solids to three parts of 1.0
pound NaCll per ton solution, The pulp, after grinding,

tation and the solutionsg

was diluted to 1 to 1} for sgita

were brought up to the required strength of NalR, The
strength of the solution wee varied from 1,0 to 3.0
pounds NaCN per ton to nobé the offect of atronger

solubions,

{Continued on next page)
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Tosh No. 17, - Flobatlon in Natural Pulps Cysnide-
‘ Lion of the RFlotavion (oncentrabe.

A saﬁple of the meterial was treated by flotation.

The matverial was not reground and 1o alkaline
reagents were added. '

The pulp in the flotation mashine had & pH of 3.5.

Reagenta added to the flotation cell were:

Lb./ton
Aeroflost r@a%ehﬁ # 85 - 0.8
i FEO08 - Q.3
i " #3071, - 0,45, odded in stages,

with pine oil as a frother, 0.10 1lb,/ton.

The concentrate was recovered in about sight minutes.
The concentraite wes not reclsansd. |

The flotation tealling was sampled and & scireen
analysis was made.

The flotation concentrate wes filtered snd repulped
in cyénide solution containing 3.0 pounds of NalN per ton
with lime for protective alkalinity. The agliation was con-

tinued for 48 hours. The sclution was kept up to strength.

Test Ne. 17. = Resulte of Flotatlon.

¢ Welight, s Asssya, sHiegtribution, : Ratlo of
productss per ¢  0%./ton s per cent : cone
;_cent s Bu s A o AL s Ag s centration
Peed® @ 100,00 ¢ Q.144;: 27.20:100,00: 100.00;
Conc. ¢ Rl.44 ¢ 0.60 : 8T.74: 8C.12: 69.16: 4.%11o
Tailing ¢ %8.56 ¢ 0,02 ; 10.88:; 10.88: 30.84;

® Feod assay calceuiated from the products.

Screen Analysis of Flobetlon Talling.

Feed g 73,86 : Q.02 : 10.88: 10.88: &0.84;
- 20 + 65 : B3.38 : 0.04 3 5H.62:; 2.683;: L.7d:
- 65 4+ 100 ¢ 6.65 : C.0LS; €6.08:; 0.78: 1.49¢
<100 + 150 9.58 : 0.016: B.46: 1.13: 1.98%
«150 + 200 ¢ 10.3L : 0.015: 5,95; 21 2.25:
=200 § 43.64 : 0.015; 14.82;: 5.13: 25.45:

(Conbinued on next page)
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(Test No, 17, contid)

Cvanﬂdsti@n of the Flotablon Concentrate,

Aasays, onfteﬂ ¢ RrEurection,iinal ﬁitf%mz Heagents oon-
Féad TTTEITIRE Ty per cent  stion, 1b.Awn: sumed , 10 ./ hon
¢ : H 2 g 3 soluti@n :  of concentrate
Au o Ag s Au s hp s Au i Ag % NeCW 5 Cal s NaC¥ ; — Cad
3 : . i T : 3 e
0,60 ¢ B7,74: 0,11 33,79:81,67 3 61,49: 3,0 3 0,8 ¢ 30,6 : 1090
m@mmn«%mmmﬁwmmmmmmﬁwﬁwwg P‘&?@‘F.;m-m’ R mém“ o m»s&mﬁswmw&i@w”wﬁ“m‘ﬁﬂg_%mswm RERREE

Reagents consumed in terms of pouunds per ton of
original fesd:
Na(GN, 6.9 pounds,
Gal, 23,8 L
Reducing power of the cyanide solubtlon, 2020 ml, of

N/10 KMnO4 per litwve.

Summary of Test No, 17
Racoveﬁy of Gold - ‘ Per cent
Recovery of gold in the flotation concentrate - 89,12
Extraction of gold by cysnidation from the
flotatlon concentrate - 8l ,6%
Cverall recovery of gold = B167 wm 88.12 72,78
Toss in cyanide t&ilﬁng - 1833 = 89,12 16 .94
Loss in flotation tallling = ‘ L 10,88
Total - 200,00
Recovery of Silver -
Recovery of silver in the flotation conceuntrate = - 69,16
"Extraction of ailver by cyanidabion ‘ 61,49
Overall recovery of silver = 6L48 x 69,16 42,83
Loss in cyanide talling - L0831 x 69,16 26,68
Loss in flotation talling = __80.84
Total -~ 100,00
e =tih et S

Tasth No, 18, » Flotatlon in Natural Pulp: CGyanida-=
ol the Wliobetion Concenirate,

4 sample of the dump talling was conditicned in a

W

flotation machine for 20 minmutes with the following reagents:

Asvoflont #51 - 0.24 1b./ton.
Ceal tar creosote - 0,10 w
Denver sulphidizer - 0,186 B

Then 0.4 pound of bubyl xaudhatg rer ton wes added in stages,

with an addition of 0.10 pownd of pine oill psr ton,
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{Test Ho, 18, contfd) -

A black sliwy froth was formed, which Tloated
rather slowly, requiring aboubt 20 minutes flobtation time.

The concentrate was Tfiltered and ropulpad in cyanide
solubion at a dilution of one part scolids bo three parts of
golution, made up to 2.0 pounds NaCN per ton of sclution. Ths
pulps were agltated for R4, 48 sand 72 hours. Lime wass used to
give protectlve alkalinity to the pulps.

Resulis: -

Filotetion.

. : TN Assays, :Distribution, @
Products: Welght, :  oz./ton Lk per cent = Ratio of
iper cante Au o x Ay s Au o Ag ;Ceoncsntration
Feesd ¢ 100.00 ¢ 0,14 ¢ 31,04 ¢ 100.0:2 100.0:
Conc. 3 27.6 : 0.43 ¢ 91.11 ¢ 82.4: " 80.9: 5.8zl
Tailing : 72.4 : 0,035 : 8,18 3 17.8: 19.13

“

Assay of Screen Test of Flobation Teiling

{O
[
1

swWwalghty
Mesh '3 per :  Assay, oz./ton

N | cent :  Au 2 Ag
. + BD0 2 41.8 0.08 2 G.52
- 200 3 58,82 ¢ 0,08 s 9.15

Feds o nw's wghad g it T o :‘w—rl ML Brny: P g

Test No. 18 - Rasulis:

Cyanidation of Floctatlon Concentrate.

° ) s HExTrac-:final ti-t Rosgents Consumed :Riyml:
Hours : _ Assays, om./ton 3 tlon, drationlly/;lb/ton con-:1ib/Ton  :N/L0
agita-: Feed e Tailine ¢ per cenb:iton scoln,: cencrate. sfesd. :KinQg
_bion ¢ Au : Ag : Au 3 Ag : Au : Ap :NaCN: CaCsNeCN: CaO :NaCll: CaO;Litre
c0.43 ¢ e Q.36 2B, 8¢ g 2.8 $18.1: s 5,0¢ a
24 : $9L1.11: :40.50: B8 63 0,28 s 106.1: 329,22 880.0
:0045 : ‘qeos? :83"."4‘: :1'9 5 3530‘?: 2 905: H
48 : $9L.1ly 135,283 261,50z : 0,063 s 107.8¢ 229.7:2048,0
10,43 : 20,033 £95.0; s 2.4y 248.0: 115,25 :5280. C
72 : 21,11 215.94: 84,7 :0.362 : 215.5: :89.1:
:""“‘-““ : : SRt ‘3‘“’““’ b 2 E);.“' "".'."':‘i‘.... i":g;';.’-i.““-““mg“‘“"”"‘“‘“‘% BT : 3 u“""‘_si?a.“‘i_“:l‘iﬁ"’kk-x“!'fﬁa':‘é}

= e s

{(Continued on next page)
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(Test Wo. 18, conb'd) -

Recovery, in Terms of Original Feed: (Per cent)

Au Ag
24-hr. teat: 51.%7 45,0
48"‘ ﬁ ﬁ 6‘7 n]. 49 06
72. H # . 76.6 88,85

The recoveries are m&dé at the expense of heavy con-
sumptioﬂ of reagents. The solutlong show a very great gmount
of fouling.

A considerable amount of froth formed on the cyanlde
solution, which would be difficuvlt to hendle if it bullt up

this amount in mill practice.

Test No. 19. - Flotation in Nabural Pulps
Cyanldation of Plotation Concentrate.

A sample of the dump tailing was condltionsed in a

flotation machine for 20 minutes with the following reagentss

Lb./ton
Aerofloat #31 - 0.24
Potassium amyl zanthate = 0.20

Pine o0il was added and a concentrate was vecovered
In about 20 minuntss.

The concentrate was reground to 99 per cent minus
3256 mesh in g 3.0 pounds NaCll per ton solutlon, and cyanided

for 48 hours.

Results:
Plotation,
sWalght,: Asseays, ¢ Distributlion, 3 Ratio of
Products s per 3 .0z./ton :  per cenb s con-
e seont i AU e Ag L AU 8 AR i Cemtration o
Feged s 100,90 2 0.13 @ 26.70 ¢ 100.0 : 100.0
Conc. g 19.7 3 0.60 3 97.32 ¢ 90.7 ¢ TL.7 5.131.
Tailing ¢ 80,3 3 0.018: ©9.40 : 9.3 ¢+ BB.3 ¢
Cyanidation of Concentrate.
Aggays, ¢ Hxtrac~ ¢ Final $ Reagents consumed
oz./ton ¢ tiom, 1 titration, :Lb./ton conc.:Lb/ton ifeed
Fead : Talling :per cent :1b./ton soln.: B 2
JAu 2 Ag ¢ Au s Ag 2 Au s Ag :WaCN z CalQ ¢ NaCN 3 CaC  :NaCN : - Ca0
0.60: :0,09: :85.0¢ s 2.7 3 s 33.5 ¢ ¢ 6.6
29'7032: 33)90882 ::590(33 e 0085 : ‘. 106942 b Elo{)
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(Test No. 19, sonbtd) -
Recovery, in Tefms of Original Feed:
Aua, 77.) per cent - Ag, 42.3 per cent
Reducing power of cyanide solution after 48 hours!
agitations 3096 ml. N/10 KMnO4 per litre. -

oy

Teat No. 20, = TFlotation in Natural Pulp:
Cyanldation of Flotation Concentrate.

A sample of the dump tailling was reground to 86

per cent minus 200 mesh with the following reagents:

Lb./ton
Aerofloat #31 - 0.24
Amyl xanthate = 0.20

The pulp was put in a flotation machine and con-
ditioned & minutes with 0.1 pound of pine oil per ton.
0.2 pound of amyl xanthate per ton was added in stages until
the black concentrate was recovered. The amount of pine oill
required was 0.15 pound per ton.

The concentrate was reground 98 per cent minus
525 mesh and was agitated in £ 2.0 pounds NaCN per ton solution

for 24 hours.

Resultss
Flotablon.

s s Agsays, ¢sDistribution, 3
Products: Weight,: 0%,/ ton g per cent H Ratio of

iper cent:  Au 3 Ag 3 Au ¢ Ag concentration
Feed ¢ 100,00 ¢ Q.13 : 27.0 : 100,0:; 100.0 :
Cone. s 83.8 3 0,80 5 80,2 3 91.3: 71.0 3 4,231,
Tailing 3 76.2 : 0.015 ; 10.3 ¢ 8.7: 29,0 :

#
5
1

Gyanidation of Ccncentrate.

Assays, T Extrace ¢ Finel tie 2 Reagants consumnsd
oz./ton s tlon, ¢ trstion, : Lb./ton conec.:Lb./ton feed
Feed ¢ Talling :per cent : lb./ton soln.: 3
Au ¢ Apg 3 Au : Ag : Au P Ag 3 NaCN 3 Ca0 & NaCN : GaQ :NeCn : Cal
0.50: 30.09: 182,08 ¢ 2.0 ¢ s 29.5 @ 2 7.0
180,53 $ 31 A& 161.2¢ s 0.80 ¢ T 84,7 ¢ 120.5

Recovery, in Terms of Origlnal Feed:
Au, 74.8 per ceut - Ag, 43.4 per ceunt

Reducing powor o 5432 wl. /10 KMnO4 per litre.

(Rl ]
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(Section I, concluded} =

Summary and Goncluéim@gs

The results of the investigation indicate that the
recovery of gold aand sllver from the dump talling by stralght
cyanidation will be low, Ths consumption of reagents to obieln
the' indicated recoveries was very high, Regrinding the mabterlal
. did not appreciably increase the extractlon,

Flobation of the dump telling indicatsa that the
velues in the slimes are dAifficult Lo recover, A screen
analysis of the flotatlion tailing shows that 23 per cent of
the silver in the feed remains in the minus 200 mesh flota-=
tion tailing,

A flotation concentrate agseying 97 ounces of silver
per ton was reground and cyanlded for 48 hours, resuliting in a
rocovery 6f only £9 per cen® of the silvex im the concentrate .,
The consumptiah off reagents was 33,5 pounds of Na.GN and 106».
pounds of CaQ per bvon of concentrate, The solution had &
reducing power cof 3096 ml. of 1/10 normal KMnQg per 1litre,
after precipitaticn of sllver the fouled barprsn scolution
would have to be discarded. and fresh solution used for a
subsequent charge of concentrate, This would result in a
further laés of reagsnia,

The vomwal precedurs of cyanidation would not be
satigfactory Tor msaterial similar to that submitted for the
Investigation, and the resultz indicate that this maberisl
1s not amenable to straipght cyanidebion or %o cyanidation of

a flotetion concentrate,

T AR TSR YT S LY ABTERS
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SEGTION II, = Second Shlpment,

A further shipment, of 40 pounds of dump tailing,
from the Silver Cup Mine dump was recelved on.Aprii 20th, 1942,
This éhipment was made to dstemrmine ths recovery of
zinc by flotatlon, ‘
The material in this shipment contained fines and
coarse pleces requlring crushing, Conalderable pyrits was
present. ‘
The shipment was sampied by standard methods snd was
found to conbtain:

Gold (au) = 0,065 ogz./tou,

Silver (4g) - 3,35 !

Lead (Pb} - 2,20 per cent,
Zince {(Zn) - 2,30 i
Copper {Gu} - 0.0¢ e

Investigative Procedurse:

The shipment was tasted by both selective znd bulk

flovation,

Results of Tests:

Using selective flat&tians a zinc concentrate assaying
&2,8 p@f cent zinc with a recovery of 59,8 per csni was obtained,
The lead concentrate assayed 1.0 ounce of gold, 143 ounces of
sllver, 37.8 per cent of lead and 7.7 per cent of zinc per ton,
Using bulk flotation a concentrate asasying 0,52
ounce of gold, 80,7 ounces of ailver, 18,7 p&f cent lead, and

19,5 per cent of zinc was abbtained, The recoverles were T2 pes

-

!

cent of gold and silver, 80 per cent of the lead and 84 per cent

of the #inc,

Details of Testsas

Proliminary teats lodicsted that the shipment contained
2 considerable amount of acid forming lngredisnts and s high con-
sumption of aoda ash was noted, 30 pounds of scde ash per ton

woere added to bring the pH to 8520
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(Details of Tests, conit?d) =

In some of the tests the ore was ground in waiber,

filtered, washed, and repulped in the flotabtion machine and the

various reagents were added to thaz {letation machline.

soda ash required.

It was noted thet washing decreaged the amount of

At a pH of 8.2 the soda ash used wag 18

pounds per ton.

Tealt No., L. Saelecitlve Plotation.

)

A sample of ore was gvound to 77 per cent minus

200 mesh in & ball mill ab a dilubion of 4e3.

flotsa

<3

Reage

The pulp was Ciltered, washed, end repulped In a

tion machine.

nta to Plotatlion -
| Lb./ton
Scda ash - 20.0 (pd 8.5)
Zine suiphatve - 1.0
Ferrous sulphats - 1.0
Sodium cyanide - 0.2
Conditlioned for £0 minutes.
Ethyl xsnthate - 0.08
Cresylic acid - 0.10

A lead concentrate was recovered which wes recleaned.

The pulp was then conditiocned teo float zinc.
Reagents Lb./ton
| Copper sulphate - 0.2
Butyl xsnthate - C.05
Cresylic acid - 0.186

A zinc concentrate wes recovered which was recleaned

with 10 pounda of iime per ton.

Resulta:

sWelght, ¢ Asgays, :Distribu- ¢ Ratio of

Products < per : Qz./ton : Per cent :tiongpeg@nt: goncen=

: cent ¢ Au Ap P Au 5 Ap  CTPETTITTUH-: tratlon
Feed e 100,0 : : 2 : 3100.05100,0¢
Lead cone., 2 4o2 ¢ 1,18 :158.8 :43.193 B,87: 79.3: 10,6: 23.9:1.
Lead middling: 3.0 3 g 3 2.85¢ 2,19: 3.7: 3.1: 33.4:1.
Zine conc, - 5,9 ° : Pr.eater.avt 3.3 vr.et 17 s,
Zine middiing® 8.0 ® : Y 0.743 10788 2.8 608% T2.s5:1.
Flot. talling: 78.9 : : 50,328 0,068 11.1% 1,98

.




(Test No. 1, cont'd) -

The grade of zinc concentrate was not satlsfactory.
The zine 1un the lead concentrate i3 below 8§ per cent, the
maximum &ccepted without penalty by & smelter,

This teat Indicates the results obtained when the
pulp was not made up to pH 10 with l1ime for the zinc flotation.

Zine sulphate was added to depress zinc from the lead
concentrate.

Ferrous sulphate was added to depress iron sulphide
minerals;, mostly pyrlite. Sodium cyenide also depresses pyrite.

Test No. 2, = Selective Flotation.

W

Test No. 1 was vepeated using & flner grind. The

o

pulp was ground in water to 88 per cent minus 200 mesh.

Resgents to Lead Flotation -

Tc flotation Lb./ton

Soda ash - 10.0 (pH 7.58)

Zinc sulphate - .0

Perrous sulphate - 1.6

Sodium cyanide - 0.1
Conditioned for 20 minutes.

Scdium ethyl xanthate - 0.0&

Cresylic acid - 0.20

Plotetion pariod 7 minutes.
Lead rougher concenbtrate.

Recleganed with 0.04 pound of ecresylic acid per ton.

Reagents to “inc Flotabtion -

-Lb./Lon
Limse . - 11.0 (pH 10.2)
Copper sulphate (CuS0,4)- 0.1 _
Scdium ethyl xanthate - . 0,03
Cresylilc acld - 0.08

A concentrate was recovered, designated Zinc Concen-

trate No. 1. A further addition of reagents was made, as followss

Lb./ton
Cu S 0 4 = O o I
Butyl zanthate - 0.05
Cregylic acld . - 0.05

A concentrate was reccovered, designated Zine Concen=
trate No. 2.

{Continued on next page)
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(Test No, 2, conb'd) -

Both anGthP&t s were precleansed with lime to glve

a pH of 10, The cleeanser tallings were cowbined as zinc

middling.
¢ Results g N
Wolght s Assays 3 Distribution, sRatio of

Products ¢ per : Oz./ton s Par cent @ per cent sconcen-
. __:cent 3 Auz Ag ¢ Pb o2 Zn :  Au s Ag 3 Pb o 7n sbration
Feed ¢100,0: 0.11: 9.8V 2,16: 5,025100,0:100,0:100,0:100,03
Lead conc, g 3,831.38:1 0056 45,60: 4,74 48,6: 63,95 77.0; 6.0: 2631,
Lead middling : 2.8:0,12: 24,538 4,33; 5,8L: 3,1: 7.,2; 6.6 3,03 3651, .
Zine Conec. #L ; 1,2:0,40; réoOP R,16:37.,28: 4.,6: 3,l: 1.2; 15.3:80.6:1,
Zinc Conc, #2 : 2,0:0,04: 10,08; 0,20:51.46: 0,7: 2.1: 0,8: 34,5; 491,
@ c niddling : 10,6:0,14: 10,363 0.,69: 5,16: 13,6 11l.4: 3.4: 18.0:9,5:1,

ot, tailing ; 79.6:0,04: 1.48: 0,34: 0,88: R8%.4:; 12.3: 12.,6: 23.23

[ oqeuehrannt o Siiiides toonv: TR B ¥ v e T A oy Tt T o T —_—

Test No, 3, = Selective Flotation,

Thias test was made to show the effect of grinding
the reagents in the ball mill and omitbting zinc sulphate and

ferrous sulphate from the pulp,

1b,/tou
. Reagenbs to Ball Mill -
Soda ash - 10,0
Sodium cyanide - 0,10

Grind, 87 per cent minus 200 mesh,
pH of pulp in flovetlion machine, 7.5,

.Re&gents to Flotation =

Sodium ethyl xanthate - 0,06, added in stages.
Cresylic acid 0.22, t5 1 it

§

A lsad concentrate was wecovered in 10 minutes,
Recleaned with 0,02 pound NaCl and 0,08 pound of cresylic

acld per ton,
Zine Flotation -

Reagents o Flobation - Ib,/ton

Lime 10,0 (pH, 10.L)

Copper sulpheate - 0,20
Sodium ethyl xanthate - 0.4, added in stageso
Cresylic acld = 0,20, "

(Continued on next page)
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(Test No, 3, conbtd)

A zinc concentrete was vrecovered in 7 minutes. Lime
was added to the concentbrate in the cleaner cell wntlil pH of 10
was reached. Ths concentrate received two cleamlng operatlons

with an addition «f lime to each To hold the pH at 10,

¢
The two cleaner ta2ilings were combined and deslgnated
zine middling,
Results: : .
sWelght,: Aegaysa : Distribution, ‘RBLIo Of
Products 2 per :_ Qun./ton : Per cenv : per cenb cCONCaN=
N b SORE 3 AU ¢ AE B ED A s ,“é,alwz .é,,,&;wm,\,?.?m S an shration

i.%d

100.0:0,07: 9.63: 2.34: 2.58:100,0:100,0:100,0:100.03

Lead conc, o 4,8:1,02:143,14:37 .88 7,77 69,1 71,3 77,6 15,6:20,8:1.
Lead middling: 3., 7:0,843 20,96 2,16: .0056 14063 8, S.d: 9,9:26.8:1.
Zinc conc, 2 2,7:0,03; 7,19 0.85:68,84:; 1,12 2,0: Q.33 59,8% 3731,

Zinc middlings 4,7:03,08: 11.36; L.43: 3,00 5,33 5.,5: 2.9: 5H.9: 21:1,

Flot, talling: 840.130,,03.n 1.49: 0,447 Q.258; 11.9: 13,12 15,8: 8,8:

v

Copper in the lead conceuntrate, 1.17 per cent,
1] L] 1] Zine 1 0 e} . 25 i

Toe omission of zinc sulphate appeared to increase
zine in the lead concentrate and resulied in a lower pr&do of

. - lead concentrate.,

. Peat No, 4: = Fulk Flotatlon,

A sample of the ore wes ground in & ball mill with
lime, 'The grind was 88 per cent wminus 200 mesh, The slkali-
nity of the pulp wasllogﬁo

.  Lb./ton

Reagents o Ball Mill -

Lidme ' = 10.0

Reagents to FMlotation - | {pH in cell, 805}‘
Lima - 10.0Q (pH of pulp, 10,5)
Copper Wulphﬂb = 0.2

Sodium othyl xanthabe - 0,07

Cresylic acid = 0,58

Lead .and zine floated together.
The concentrate was recleaned in & pulp of pH 10.0 '

with lime.
(Continued on next page)
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(Pest No. 4, conb'd) =

Results:
tWelghte Aaseys, 2 RMstribution, sRatlio
Products: per : Oz./ton : Per cenl ¢ per cent 3 of
scont 2 Au 3 Ag ¢ Pb 3 “n ;s Au : Ag ¢ Pb _: An seonc.
Feed ¢ 100.0:0.08; 9.41: 2.17: 2.61:100,0:100.0;100.0:100.0¢
Conc., ¢ 11.2:0.52:60.72:15.69:19.83: 72,1y 72.4: 80.9; 84,0: 9:1.
Middling: 7.9:0.03;16.796: 2.28: 1.858: 7.9: 14.1: B.3: 4.8:13:1.
Tailing ; 80.9:0.02: 1.57: 0.29: 0.36;: 20.0: 13.5; 10.8: 11.2¢

o ’ k) = ° & * " - s .
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Summary and Conclusions, for Section Ils

The investigation indicates that the material sub-
mitted for treatment has besen severely weathered and oxidized.

A large smount of eitner lime or soda ash was requlred
to reduce ths acidity of the pulp to the correct pH for the
flotation of thse various products.

It waz noted that the sddition of 10 pounds of soda
ash per ton in the grind produced a pH of 7.3, or barely alka-
line, From this pulp most of the gold, silver, and lead was
recovered. Then the pulp was made up to an alkalinity of
pH 10 or higher with lime and ithe zine was reactivated with
‘copper sulphate and floated., Too much of the reagents acti-
vated pyrite and reduced the grasde of the zinc concentrate. A
Better results were obtaihad by using zinc sulphate to deprass
zinc from the lead concentrate.

' However, selective flotation produces a lead concen-
t?ate assaying 1.02 ounces of gold, 143 ounces of silver,

57.8 per cent off lead and 7.7 psr cent of zinc per ton, with
recoveries of 69, 71, 77 and 15 per cent respectively, and a
zinc concentrate &ss&yiﬁg 0.03 ounce of gold, 7.2 ounces of

silver, 0.25 per cent of lead end 52,8 poer cent of ginc, with
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(Summary. and Conclusions for Section II, concluded) -

recoverieg of 1.}, 2.0, 0.3, and 59.8 per cent respectively.

In bulk flotation the products wers recoversd in one
concentrate witaout separating lead from zinc. 72 per cent of
the gold and silver reporited with this concentrate. In making
the Bulk concentrate in a lime clrcuit the use of soda ash 1s
avolded; this may result In & wmore sconomical operation.

It was observed that close control of the alkalinity
of the pulp and the addition of the various reagents was

egsentlal ia order to produce ithe results obtained.
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