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Concentr· tion of t 'le z · nc-lead ores of' otre 
Dame de'"' A..llges., ebec 

by C. ~ . Parsons 

Ship ents :. _ o r cep rn.tc ship1 ~o ts we1,c rocei ved from t e 
propcrty of '• J. I •• Tetreault nnd associates 

of 730 Delori .ter Ave., ontreul. The nhipr1ents 1ere made 
upas follows: 

Shipne_ t Ho . 1 - consisted of 100 pound.s of zi:nc-iron middling 
fro::: a dum, produced rro the operation of 
a gravi ty eoncentrator. This s li_ =ent was 
receiver in J~l i923 

o . 2 - ,1as a s~.- .ple of' t._e crud ore taken fror.i the 
mill f'ee to the ' i-•a. _ ty co_1ce:;.1tra tor then 
in ope1°a.tion. The s· i e~t eig __ ed 42 lbs. 
aI1d •ra3 recei ved in Jul 1923. 

Shi nment : o . 3 - consi steri of 100 ounds of' zi:ï.1c- iron middling 
from tables in a gra,ity concentrator the~ 
in operation. 'his, as· received in July 1923 

Ship o. 4 - uas a carload of 27 toLs of crude ore reore
___ ,_____ senting the mill fee to the gravity conêe~-

trator then in operation. T'.,is shipment -1as 
received in iovember 1923. 

Characteristics analyses 
of ship ents Nos. 1 and 3 · 

The zinc-iron middling product 
received co sisted of a mixture 
of' zinc u...Yld iron sulphides ,;rhich 

had been freed by crushing to 40 mesh. Both pyrrhotite and 
pyrite were pre ~ent, the pyr-rhoti te p ·edo inating. _,-malysi s: 

Zinc 
Lead 
Iron 
Gold 
Silver 

Characteristics & annlyse3 
qf ship ~nts nos. 2 and 4: 

ShiE·ent ro. 1 Shi2ment Ho. 3 

17 . 23 5b 15.6 % 
2 .16 2 . 2 

3?.57 38.0 
0.12 oz/ton 0 .12 oz/ton 
4 . 68 il 4 .70 :, 

This in the crude ore. The 
m1nerals are robahly entirely 
frced by crushing to 65 mesh 

cle
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Tyl er standard s creen. Uineralogically t he ore is compoaed 
of ga.lene., a dark zinc blende , pyrite, pyrrhotite, and a 
onall anount of chalcopyrite in a silicoous gangue contain i ng 
chloritic minerals and calcite. The galena is argont iferous 
and there i s cold present, some of Which is _upparent l y in t he 
free state . Analysi s: 

ShiEr1ent No. 2 ah~ J2l;.1e nt llo . 4 

Zinc 6.43 % 5 . 59 c,J 
/0 

Lead 1 . 86 2 . 53 
Iron 6 .?8 
Gold 0.08 oz/ton 0.06 oz/ton 
Silver 2.98 fi 3 .75 Il 

Ob ject of Experimenta.l \"1ork: The property from whi ch these 
ss..:.-:!plcs vrere t cken has bee n 

o .)erated f ror~ timo to timo for t,. nunber of years. Nur,1erous 
atte-:,pts huvo been rio.de to noiw.rnto ~.nd. 1->ecover both a lead 
and zinc concentratc which could be !"'..arkctecl. The attempts 
to p rocluce a zinc conce··1trate were faihu•es, but the mine was 
operatcd, and is being operated a.t pre oent, to produce a lead 
con centrr,t0. 'l'.10 lcud i □ cœrncntrutcd by grnded cru!:lhine and 
t abli c, . Both i'loti tion ne... :'agnetic sopa:- ..... tior- havo been 
tried on tho ore , ·_md nilJ.s nore i:,uilt to uae the se p!•oces ses . 
Dui>i ng the Yïa:r> period a magnetic plu.nt oporé~ted for Go-:-1e time 
but we underst•nd it wac not a succoss. ·then flotc..tion vrn.s 
u sed, the 11,on and ~i:ic m)re both floatcd, t .. 1e bulk of tho 
lèa.d hüvinc; been previounly elimino.ted by tnblcs. The 
flotation conco::1trc.to of zinc a.nd i1•on v1as Gi ve2. a magnetic 
roast und the ir•on cli minnted . 'l'his procesg \ias not a 
c orunercicl succo8s. 

The purpo::ie of tho experir:ie'1.tal work i n the caso of 
sh ip·,.1ent no . 1, w:1 i c h consistod of zi r.1c -iron table middlings 
t aken from th.e dm:11p px'oducod by provious :iùlline; opeï,ations, 
wtui to d0te1•1:1inc VIllOt!1e1,, a succes nful r:e t "1od could be worked 
out '.''lhereby a high ~;rade zinc concentrate could be t)roduced 
frora t:1e materlrd . Shipment no . 3 is tho :mne mnterial as 
no . 1, t he only differe!lcc beins that shipuent :10 . 3 con t a i ned 
fre shly ppoduced middling, wllereas no . 1 ::i1".ip·1ent vms dunp 
materiril nhic·: hnd lain exposed to t~1e wee.t1-ier for so~ time . 
Tho purpo ::rn o:f subr.d tting shipnent no . 3 wus to detex•mine 
v1he t hcr there Yrns any -,uteriaJ. difference bo t ·.,eon the two 
produc ts with ro:Jpect to their renponce to various me t ï1ods of 
scpa:-ation. 

3hi pments nos . 2 a..-rid 4 uhicl:!. consi:}tad of the crudo ore, 
were ..,ubmi tted to deto1~mi ne -v1heth0r a pos..:ii b l o method could 
be worked out so that both u l ead and zi· c concentra.te could 
be re covered as marketable products . 

EXPFRI1.EN'11AL TESTS ON SHIP!:EHTS 1 & 3 

ThG vrork dono o n t h i s materlal \/afJ confined to smo.11 
scalo t e nts. 

!,Iametic Beparation te sts : Tuo methods of r-:ugn.e tic separ -
ation ,1ere trled , nanely, 

separHtion of the raw mi ddlings , and of the n i ddlings which 
had been givon a fla sh roan t to change t he pyrite to the 
magnetic sulphide . The results of these teste o.re givon in 
table no . 1 . The pa.rt1 culars of the te sts follow: 

Test No . 1 - 26 . 5 l b:J. of niddlino:i fed to an Ullriah magnetic 
separator. Proper djustr-1cnts were made and the 
ore f ed slov1ly to tl:1.e oeparutor. The produ ct of 
each rinr; rms kept separute and onalyzed fOI' 
zinc and iron. 
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Tests nos. 8, 
~ , 10 z & 11 

25 l bs of niddll n.-;s were roasted very 
oareful ly i n a. snmll laborn tory roto.ting 
cylindrical roaster fired Jith gasolene. 

ri'he te:-;1perature was l::ept under careful control and the 
effici cncy ',1ould c or.1pa:..,e cloce ly -.,i th practice. 

Test No. 8 Two products only were ma.de, a magnet:tc and a 
non-magnetic product. The r:.achine actually 
makes four magnetic product s and u m1ddling. 
The middling was repacsed to rjü,ke a final 
magnetic and non ... magnetic produot. 'l'he ma.guets 
v10r0 aù ju..,ted 3/811 above t he feed plates and a 
curi-·ent densit;r of 3 amperes, 110 volts v1as used 

Test No . 9 - The rinr_::;s \7Cr•e set at 3/8 11 above t he feed pan 
o.nù t~e ampora[;e l0\1ered to 2 a.r1peres. 

Test Ho . 10 - The oagaetc \ICI'C sot at 3/8 11 a'Jove the f'eed pan 
and. the ap)liod a~perage wns reduccd to 1 . 5 

Test Ho . 11- The :mG·nets r1e1"0 :::ui sed t o 1-3/ün ut,ove feed pa...n 
a11.d the applie ampcr:ir_je -.rn.n 10 

Concluf:;ior-!S : It in evide::.1t f1-.on. test ::10 . l t"lo.t tl::e separa tion 
ca:anot be obtained on the C!"'1..1cle n iàdlinGs by 

masnetic scpa2'c.tiœ1. On the roasted ore vcry li ttlo difference 
i n ei t 1:1er th0 ~,rade or t :;.e :r-ecovery "'.1as obtai:1ed by the various 
adjustm0nts of the sep&rator. The ZÎl!.C produc t .• Vlhich is the 
n on - macnetic product fron t he cepo.rator , avcrc.ged about 39% 
zinc -:.Ti t~1 ..1 recovcry of 93%. 1..n except i ona.lly c;ood elimination 
of the iron -,_1s o,.>taL~cd, l e:2vi:1g only 10% _n the zinc produc t. 
The reason way c. hit:;he:- r;radc zinc concent ratc · .rns not obtained 
uas due t o 5:::...,1,;·~:o :rr.i nc!'als in t he feed ,iL.ich a.11 reported in 
the non- ma netic zi n c produc. These could probably be 
eliminated "ûy c.il ... j igtJ or t a.ble:J , :_n·:l a zinc concentra te 
conts.in:Lnr; 4.4~: to 4.-5J: zin c o,Jta. i ·1.od. 

Remarks: Roastir'.!.g followed -Dy r;.:;.~g!letic sepa:r• .... tion uould, 
Yre bcliov0, be sa.tisfactory for tho dur:1p material, 

but ','le do not conslder it advisable a.s an adjunct to a mill 
treating the cr·· de ore . The reasons f'or this o pinion nre 
fairly obvi aus, tho :wet;hod all,oc..tly havin; boon given an 
exb.austi ve t ri !;;.l at t:.:i.o r.1ino, and reportcd to be unsatisfactory . 

Flotation Tests: Only SI!la.11 sca2.e bute!-: flotation tests 
were run on these shinnents . The floto.ti01. 

of thin r.1:l.ddli•13 product wc..s :;iven carofÎll co:r1sideration, 
particulc.rly the dUr:lp n;.ater:i.al. The fact tha.t the product is 
a dtuno r.10.terial wac ::mi'ficient to cause u~ to anproach the 
prob l Ôm with extreme caution. Tho atia::pt to f lÔa.t a zinc 
su l phide fror,1 such a product involves a rare probleL'1 in 
selective flotatio -, . A zinc concen trate vras required which 
would cont ain 42~ to 4-5% zinc, ·,jhi ch neceo sitatc<l the pro
duction of a tailing whi ch consi2ted alr:ozt entirely of iron 
sulphides . The results of these tests are given in table no.2 

Genera l procetlure: The rniddlings were ground in a ball mill 
with i r on balls , to paso 65 rnesh . The 

densi ty of t he pul p in - the mill uas 1 : 1. A charge \1as pre
pared sepurately for e~ch te s t. 

Test :ro . 2 - 01•e 1000 grums. Re~gents added to ball r,:111 and 
ground u ith the ore: 

Li~~ 2 lbn. per ton of ore 
Sode. ash 4 :, 11 0 ri 

Copper sulph . 2 ri n II n 
Barretts //-634 O. 51 11 n 11 

Rea~ents added direotly to the flotation co l l : TT , a 
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mixture of 25% thio-car anilide and 75% ortho-toluodine, 
0 . 16 lbs. per ton. 

Test No. 3 .. Ore 1000 grruns. 
ground · li th ore : 

Reagent □ added to ball mill and 

4 lbs. per ton of ore Joda ash 
Be.r:. .. ett □ ,'634 0.5 11 tl Il li 

Reagents added to flotation cell: TT, 0.15 lb. per ton. 

Test no . 4 - Ore 1000 grruns. Reaeents added to ball mill nd 
ground with ore: 

;'od ash 4 lbs. per ton of' ore 
Barrett::; ;·634 0.75 Il n t! 'l 

Test Ho . 5 - Ore 1000 gruran. Reagents adù.ed to ball m111 a:nd 
gr•ound dth ore: 
Lime 2 lbs. per ton of ore 
Soda ash 4 t! t• Il Il 

Cop:)01" aulphate 2 Il 11 11 

Barretts #634 0 . 5 l' Il 

R agents dded to ~lotatio1 cell: T~, 0 .15 lb. per ton. 

Test ! o. 6 - Ore 10 O grams. rrea.gents added to .)a.11 m111 and 
ground \7 t or•e: 

Sodu u:;h 
Be.rr·e te ,,'634 

Reugents added to cell· 
Coppcr sulphute 
T':!? 

4 lbs. )er ton of ore 
Q • 5 1 - :; 11 U 

2 lbs. per ton of or 
0.15 n : tt n 

Not : Flotation wo.s t1--ieè:. ilithout coppc!' ::mlphate , but 
vcry little floe.t I s obtalncd. Coppor ~ulphate was 
added nn ~inc im:·•ediately cm1.e up. 

Teot no . 7 - Oro 1000 gr::.u;:rn. Reaèt::n'·::i added to ball mill and 
ound -,li th ore : 

Lie 
Copper cul)hate 
Ba.rrettG J634 

4 
2 
0 . 5 

lbs. ~er ton of ore 
il :: :1 H 

Il Il Il 

Rea~ntw ~do~ to flotatio: coll: T 1 0 . 15 lb. per ton 

'l'hiù in tb.o freshly p1~oduc ed 
mid. lins :.. rom the r:1111 at 

pre.Jen-::.: in ope1--utio_.... Only one flotati.0:1 te...,t 1. as ru.n on 
tl!i s :-r.& terial, the re ~ul t..., of ·.;, .. ich re gi •1e 1 in t ble no. 3: 
and e.re identicnl to thoi.rn obt~i.1ed on s ... ip .. 1ent :10 . l 

Test HoJ - Or 1000 grfu.ûs. 
ground wi th the 
Lime 
Soda a.sh 
Copper oulp te 
Barretts .·:534 
TT 

Re 1sents added to 'all mill 
ore: 

2 lbs. per torr of oro 
4 fi Il Il li 

2 1; 

Û e5 TT 

0 . 1511 

!1 

.1 

n 

Il Il 

t1 il 

Il lt 

and 

$Ul]-;:tJ ry and conc1usions from The cha.r0 in the first test, 
~~_on ohip;11ents Nos.l & 3 No . ~, as a.de u. to have the 

maxinru.m wetting effect on the 
iron sulphide , d at the same time balru.1ced so that the zinc 
could still be floated. Lime 'I ill urevcnt both zinc and it>on 
from floating, but copper sul~hate ~nd soda ash enhnnce the 
rloating propertiea of zinc and at the same time the soda ash 
hao a strong wettlng effect on the iron . The oils used wer e 
those we have round from expe1"ience to have very l i ttle 
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collecting power on iron culphidea. 

Tests nos.. 2 e.nd 5 uere run wit1--i t;11.e same charge , the 
other tests werF· rur .. to deter·inine whetl1cP any of the reagents 
uGed in the f:lrst test ·were unnecessary 

In test.:=; noc. 3 and 4, the lime anJ. COIJIJCr sulnhnte \,ere 
left out. The rem:.lt ::i ns shovm in ta.l}le no . 2 were unsatis
factory, o.n irony concentro.te ._,-ms obtained s.nd n low ::,ecovery 
made. In test no. 6 only the lin:-0 vrns left out. This gave 
fo.irly natisfactory re3ults. 1'hc concentra te was high 0rade 
but the recovery .rns loîf. The lm recovery ma.y have been due 
to poor manipulation. In test no . 7 the omount or li~e added 
was doublcd, and the soda ash lcft out . ':'he recul t s::a.s a high 
grade concc:ntrate, but a lotI recovery of tb.e zinc. 

It v10uld not be o.dvisable to draw ::my definite conclusian·s 
yfith 1·egard to the possibility of a co;;r1ercial plant being 
able to du::-,lica.te the resul ts of tests nos. 2 and 5, because 
w0 have round. ~hct sna.11 seule batcb. tents apo not always 
reliuble on nc.tcrir.l of thio cha.rrcter . It -;-;ould be necessary 
to run s. large :::;cale tonnage test bcfore c.. dofinite opinion 
could be civen on t~ .. is net::1od of treatment for the dunp mater.i. al. 

Flotation test: Only one test ..-,us run on ttù s e.npl0, which 
represEnts t:,o cr: de 01·e f1•or1 tb.e :nine . The 

re sult s vrc Gi Vt;D in table .,.o . 4 

Test No . 1 - Oro 1000 r♦r•runs. Re a.gents a.dded to ball mill and 
r;rouncl ui th the ore: 

Lir!e 2 l bs per ton of ore 
~oda ash 4 '! n ~ ! r: 

co,po:- suloi ate 1 :? a " Il 

BaPrett::i "6 ·- 1 0 . 5 :1 Il n t: ï:· <J'.::: 
TT 0 . 1 11 !l !! ,, 

Conclusionn: hi;::-..J.1. g:::1ade zinc co"1co::.1tr•ate ce::.1 be ootained 
fror.. the crude or•c by floté.~ tion, unù u ~ood 

recoVGi"Y rmde ·.Jithout any apparent àifficulty. 

This shiDt1ent con.oint:3 of it curlo.atl o~.' crude ore from tœ 
:2.inc . \ A m.1.mbê1• of srmll eco.le t;cr;ts ,10r0 1"'1.ln in conjunction 
with u sm .... ie3 or torumge testo. The re::mlto of tl1cse tests are 
given in table ~o . 5 

Test Ho . 1 - Tr:.:!.s test -;;a~ !'un :i.!l conjunction vTith the large 
scale test3 nos . 2 . 5. In the large scale tests 

tbe le2.d was rclilovod by taoling~ and the to.ble tailing devrn.tered 
be fore the f lotation of tho zi c tras attenpted. In order to 
duplicate t he conditions for the flotation of.' the zinc in the 
snall test n , the pu.lp fro~ the ball rn..ill was o.llowed to settle 
a.nd then dewatercd . The dewatered pulp w.:.c then v,aahed into 
the i'lot~tion na.c':.ine wi t·1 fr•esh uate2.- anG. rnc..de up to the 
required densi ty before the follo;:;-ing ;--e u.cents ,1ere added . In 
subsequent tests thîs operation is referrod to as "bal l mi l l 
pu.lp dowateredit . Res.gents added to flotation aell: 

Soda ash 
Copper sulphate 
G. N. S . oil ,'.'20 
P. T. &r. Co ,;350 

8 lhs 
2 
0 . 75 
0.10 

per ton of ore 
li 

t! 

n 

P;urpoce of test : Tho purpo se of this test was to determine 
\Thcther General Naval 0tores oil :,J2:J could 

be usod for the flotation of the zi~c . 

Conclusions: Tho oil i s not sui table under the abotrn conditions. 
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Test No. 2 - Ore 1000 grn:, ;c. e· gents ddod to b 11 . · 11 nd 
grom 1itn o o in~ 1:1 p~lp: 
Lim 

Ball mlll 
cell: 

10 lbG pcr ton 
lp de ,Ltered; reo.ge._tn a. d d to flotation 

Soda uoh 
Coppe1• oulpha.te 
Barr tt"' 6:54 

8 lbs. per ton 
B 
0.75 

1 

H 

rurpose of tect To deteri.û , the effcct of ad;linr• a larr;e 
amount or 11.e to the ball mill and GrindL~g 

vri th tht, ore, t .en d u ter·in6 t'1.e bu.lk of it before floating 
the zinc. 

ConcJ.usio~ 

Test No . 4: 

orn .or ·;ill have to be done bcfore any con
cludo .s can be ur•..__•, .. f'1~0 1 this result . 

Ore 1000 r·t s. 
grotmd - l t - O~'C: 

00d a : 
oppCL' aulpi_• te 

Oil used • 4:CY~ 

. oa::,er~.t::: daed to ball :!1111 and 

t:., 

::1011.tion of exico.n c1--ude in 
0 soline. 

Ball •. .:11 lp ·ms not c cwater ,d. 

To deto . ine . et.~ J •• ? t ~~1.1 c could be 
.:loatcd and t~ e i on dro_ pcd by usinr_; the 

:·oxicL n C!'lH e ·1d asoline mi -ture. 

Conclv.eio .s: hi ol.l 11ixturo in unse.tlsi'actm: y u:.~dor 
those conditions. 

Te:1t no . 5 .. 01.:>e 1800 ;rr 1c. -'he b l_ ·11 pulp è.e-,mte2.,ed. 
1-<:.,a rents .... ùcleG. to cell. .. : 

'"'oda :::.$h 
Co:,p •· J-,-· _ te 
:ylid-ne • th·o-
c .nil r L:t . 

Ba _ ..;ts 4 

4 lbs. v.er ton 
1 1 

0 . 1 
0. 'i'5 

:r 
,1 

Pur•po..:e of t_,.3t • 'l'.ll5 te. t ·.r ... '.n.de t ù ,..1-C te the 
_ tlo .. 3 obt ined L1 t'10 lru.\:-~e se ale 

tevts 2 -5. r.the pui•_ osé! of the tent i s to obt tin a co:... p r
inon of the rc::n:.lt,, of both opc::i.•c.t·.0.1.s. 

Concl· ~oi o 1s: ----- A nn1c:1 lo fCl" ;.:: .. a.de conce:.trut~. · 1 s obtained 
fr: t·e s:-.. nL. tJ:::t t·,r~n _·1~om ,:;he large scale 

tes;J. ·f the rc~1 lt3 givcn in ~-uïJlC :10. 5 ar•e co pa1~ed rith 
the result::; of t;eot ·1-:i. 1 table ·-w. -1, lf.ich "!!l.G 1un on 
s _ip; ont no. 2, :...n_ ·:r:.,ic is aL., erude or•e , i'I:; will be 
o.)se1 ved t rnt 'l .en the ball ill . ul u s not de mtered a 

ch .11~ _e1~ r,1.,f1de co ce-~tr te .ms obt i1 ed. Thcre ms not 
the s1.1Tie tendency :'or tt.<, ir•on to f lo" t. Lime ,.-,a.3 used in 
test no. 1, ship 1ent l10 . 2, but ·1e fond thut in t he large 
scale '.1or: just e.s _,ood .. e . .,1.llts coul be obtainod by using 
soda ash i."i thout li 1e, o t~ ...... .., t o u "'0 of li e is not 
_ ece::rn -ray if' othe!' co:.-dit oi-1s · 1·e i ;1t. 

Test .io . 6 - Ore 1000 gramo. The ·Jall mill pulp 
Rea•c~s a ded to flot tien cells: 
Soda ash 6 lbs. fier ton 
Co. pe sulphate 1 
Y~ wixture 0.1 

ms dermtered . 

?uroose of test: The sod ash ·iao increased from 4 l bs . in 
tLe p:ï.•evious te ... t to 6 lbs. 'l'he purposo of 

the test \Jas to d~termine the effect , f ru1.y, of this increa.se 



Conclusions: -- I crea i 1' the :_ ,ount of s:>ùa as·1 ··p_ arently 
h•"L., • tle rr ec ~ . 

Test Ho. 7 - Ore 1000 ?1• 3. 

not de at 1°e • 
gr01 .. ·nd ·1i th ore: 

mh pulp fro..1 th ball 1 ill :t a 
<Jl;ents addod to ball mill ad 

Soda ash 4 lbs. ner toi 
Copper sulphato l ÎI 

Re gents ad ed to floto.ti r. cells: The oils u ed uere 
·Jaried duri 10 th t0nt. 'eh drops of a neutral oil 
frm~ h:i d· ·oo · cr0O•10te -.1~ G use • 

ConcluGions: 

ri'o doternine if neutro.1 oil from hard'~ ood 
c1--eo ote oil could be used. 

'rl:.e oil is not s t-''..sfactor:r under these conditions. 

Tests .os . 9 ; 10~ Th.s...,0 te t::. o.re duplice:ces of test no . 5 

Concluslo.s: ':'h :::~e ro~ultc JO_e obt,ain d L..S in test no . 5 

telecti ve . .:"lotatio. !J: stc: _11oa0 test .ïere ru 1 to determine 
· i ·et.1 :."' i t '1.: 0 " • osai Jle to make 

a sepai•a tiOl"! 1 ct11 ·G • t' e le" '.. c:. 1,:_ :::;inc :.1ine1"'t..l ::i, nnd to 
produce · .-n~'::et"')lc c nce tr te of' c2.c.h. The result s o.:.•e 
giv<::n in table ::-io. 6 

Test ·:o. 1 - ..;ro 1000 gru.r.::i. The 01~ ~ro md ln ball __ ill in 
)u .. p of 1:1 to o.ppro:d.T'1·tely - 6..., m.esh 

Flot~tion of lcad: .. ea .,entG t.:.dè.ed to the b 11 mill foi• the 
flotatio1 of the le d: 

Lime 
Selecto 
Thio curbani lid 

5 lbs. fier ton. 
2 
0.125 .I 

Reagon-cs adaed t let.. f lotLtio~ cells: 

.. ldol 0 ., 1 _)s. per ton 

fter flotatio __ cf t:b..e leac; tl:le le· d tail~ng ·;as de mtered. 

1'lotation of' zinc: Re ;ent .clded to flotation cells for 
flot,~tio.1 of zir!c, ..fter deuatered pulp 

fro·"1 len cell ms diluted to 1:3 w-:.th f'r~:Jh ·.rnter: 
Soda anh 
Coppe1 .. nul )h te 
Bar1 ... ett s 63 
TT 

5 lbs. por 
Il 

0.5 
0.15 

., 

ton 

note: The zinc concentra te -.··as recleane , but the leud as not . 

Conclusions: - hleh1.y oclecti-..re condi tien wns obt ined in 
thi~ test, aid th., resultn 'll•e ery encour ging . 

Tect No . 2 - This te~t is a duplicate of te~t no . 1 

Tent No . 3:- Floto.t1on of lead: Hea ,e11t~ a.dded to be.11 mill 
and round uet ;i th tl e ore : 

Soda. ash 2 lbs. ~er ton 
0 odium cyanide 0.1 
Barretts water 

g star 0.2 " 
COëtl tar creocotr O . t 11 

Cresyl.c cld 0 . 2 11 

'Ehe lea.d concentra.te \,ao not de terod. 

Flot tion of zinc: .ease~ta udded to zi1c cell: 
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Coppe 
·, ater gaL 

'l1he zinc conc 

Conclusions: 

Remar .. :s: 

1 . per ton 
1: 0 . 2 

ot •ecl.,...,_ned. 

... elec.., · ' 7 o.- di t.=.on was obtuined in 
Co- • · 1 i ~u th results ;ith those 

02. l r 2, i t '.iil: be observed 
ad ce· trato L the first method 

oeco:,ld. 

· sed 11. this tost is t;:_ sru;1e s 
t.... ConsolidaJce ;i r·î11i _ ~ & Sr.ielting Co. 
B.C. 
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P:t'oduct 

T A.B LE NO. l - i'tv;net:i.e <:",Op .:: ... t tiori 'I1ostD, Shi p: ;G:1t Eo . l 

· Hea : s ra'9le 17 . 2;:j 2 . lG 37.57 0.12 4 . '1C 

1 Concel1tr11te 
, J.ing 1 8 . 5 '7 2.J. 7 . '39 fr') ~~ lf . 4 

11 2 0 . o l . 9 12 . 0-1 45. 65 1 . 2 
" 3 1.0 3 . 8 11 . 10 47.47 2 . 3 
n 4 4 . 5 17 .0 17.52 41.00 17.7 

: 1:lddlil·ig 0 .O 11 . 3 28. '.;2 2,:, .81 18 . 4 
'faili:ir.: 9_.0 . 3::': . -, 2~• . écl _ -·-- 4.C .CG_-•-----___ 4C. l _____________ _ 

8 Non- mag.n.et:ic 4?.:'.. . 3 41 . 0 39 . 'Jl •1-.3G 8 .3 0.0'2: 4 . 76 91.2 7G.2 35.7 44 . · 
!far•nettc G'7Q_~8 5) . 0 2 .69 _O.•J7 51 .5 0 . 05 1 . 10 _ _fL. 8 23.9 64. 3 55. _ 

9 îioa-1,·agnotk: 20 .J , 3 L_9.2 dJ.35 4 , 1.:> 8.9L; 91.8 '76.8 
:::ap.ne1.,ic _2U7.~5_5? . 8 2 . ~'7 O . J3 53.?0 ________ 8.2j23 .6 _ ____ , 

10 No~1. - ~1..-_g~1.etic4:~J~ . o 4~ . 2 3<.L~)O 4 .56 1O . ~o 93 . O 84.8 
:~:ar;nc t:l_c 57?. G _, 05 . '3 2 . 28 _ .. 0 . G5 5L • '10 -----·--- ____ 77 .1 15 .2 

11 Non - :.:ia~nettc 5'JZ:i , r.· .>.L) 39. 03 •L OL.î, 10. h} , 3. c3 73 , G 
aa net:fc '7YJ-:.: . ? 5G .0 2 . 08 0 . '17 5.;; . 50 6 .2 21.5 

2 

3 

5 

G 

7 

1 

- ·- --... --..... ~~ '"1. .. ~~- .... =-";!,.:-:..:::._-:,-..:--=.,,;, -- --:~.::---::w-::::.::·= . . -- -:::"',,. --·= =-:-::.. __ _:_-=-.-:,-:· ---=.....:: ......!.-:-::.----- -·- -

l 7 . 23 2 • . e. 37. :S? 0 . 12 4 . G8 

Co 0 1ce~.trHte 3 6[5 .3 36.6 1 .. 2 .03 1 . fü.• 13.23 O . l6 9 . 00 90 . 4 <J 95 .0 74 .· 
I.:idè.1i 1.r~ '/,3 .C 7.5 11. "O _ .?5 15.ùS J . 08 ·l:.20 b.1O 2 . 3 6. 
Tai li:-irt 5fü1.6 5S . 9 l . 2~- tr __ 5g_. j1_2_ J_._t):~:..__l_._G0 _ 4 . 50 __ 2.7 19.(1 
Conce:1tratc 3?2.- 36.D 3~ .o 71.85 
Uiddl lng 10~ . l 10.2 13.G 7 . 95 
Tai li :-:: 5~~ .,:; [.~.J 6 S{ ______ ________ 20 ._10 _ _ _ 
Conce_-trate 1;,;,3,5 1'J . fJ 8d . 2v 7J . ll 
11iddlin~ llfJ .O 11. '7 9 . ~Y.: ô. 1•1 
Tailinr- 3D.) .9 33 5 7. 0S ________________________ 1"""5c.....•....a7 .... b _______ i 

Conce,1tr•1te :.556.O 35.5 ,J4.4O O .02 9 58 93 . 3ù 54.6 65. 
;addlin:; 55.0 0 . 5 12 . 7~ C .10 l.1.SG 4 . lS 42.35 12. 
1110.ili:1 . 522 .~ 5'J.û O. '72 ________ t1· ___ 1.D4 ___ 2 . 52 3Œ 22. ' 
ConcentrEte 332.2 33.5 42 . 55 0.06 10.08 84 .60 75.6 6G. 
'liddl ing 99. 2 9 . 6 l b. 3•.!: 0 .<X)~ ,3 ,J l 8 . 72 2 . 9 1 6. 
'l'ai;Ling, _ _____ 5-fui_,_é __ 5_Q .. ..9_ l_._,'17 _______________ _0_.ilJ. __ l .Jw ____ 6..._G_û --~ 
Concentrate 222 22.3 4S .88 ~3.6 
~iddling. l OJ . ~ 18.9 1 , . 1 i 24.5 
T ail:i._n{~ - .,,__,E(1_5 0 ......,'iL~? .-l •_l-; . =-- ,,_ . ..,..,. . . .. ,.,.~~=--===""='...,.,.,. 
TABŒ :NO . 3 - !·'lot, .~ion test, 
Head ~~.'l::l.pl r· 1 5 . G 

Coricont:i:~utc 382.7 34.l -12 . 15 
:·iddlinri- 68.:, !; ,0 7.JJ , ,,, 

hip:,~m:1t :Jo. 3 

2.2 38.0 0.12 4 . 7 
0 .10 12. '/4 ., . 

• ..L~ 11 .52 
A 4. l r.i • li O 67'.... P ~~~. 9 o .o:-z 1 9.1. ~S:, _ -=-~ . .........!.:, , I - • '·~\.) - . - ,,) . , m - ,~::s::::s==°'W----- ~---~-- .- - ·--· 

92 . 1 64.0 
3.08 13.5 
4 ._0_L 22. 5 

T.Bib iîO . { 

Head &a.!"rpl c 

1 Conce 1.t:::>~lto 
-:iddli "l,.. 
Tailir,.,.'-' 

1·1 . 8 ~1. 3 
9 .2 1 ~2 .s 

1 . 86 
Ho. 8 

0 .08 

76 !.. Ü .,.0~0,..,·' ..,...,_,,..=--=-==--== ~l~~~~~-~~-......,==~~~~ ---.,,_. 

T AI3ill NO . ô - Selvctivo i'lot,.i:tion 

Head Se.m:')le 5 ,·c • ;J;;,, 2 . 53 6 .. 78 0 . 06 3 ,175 

l xLead conc. 2'7 . r/ ') . 2,1 '1,<'J 7.52 0.32 32.4 93.[> 12 . 9 9G . 2 87 . ..) o U - • .-.,ll,...,J 

.... inc l' 91 0 9. '7 0.51 40.4.5 tr 1 . :J 9 t) 78 .4 4 . : V • .., ,..., • ktl 
1 iddl iu.,. 5C.J r, .1."' i . 4:Q !h..Q ,-, ___l_ A ~ .._o 4 a_3 ,a 2 ~) ..,. ...,., -·· _,..., __ . . ~~...;: ___ -

2 xLead conc . 48 . 9 ,,.; .o 2J.4f 4 . 12 0 . 28 34 . 86 55.o 4 . 1 42.2 r::~ 
00 . , 

:..:inc " 106.0 1:). 5 7.5 ,1,) . 8 '7 0 .o.:: 9. 08 35.8 86 . 0 13.l 30. 
":iddl Î:.'lf; GG.2 G.5 l.ltJ •! . h2 Ov82 5 "IQ 3.5 6.4 44.7 10. • ..1, c.;, 

r:i.'a:llin • 'ZQ.9.5 ~ 2 0.15_9 . ::n ·~r __ O . 24, 5.3 3 . 4 , .-
3 xLea.d. COa:.C , ?7.9 7.7 34.4'7 8.49 6.67 90 . 5 10.9 '7.2 Fe 

x.Zinc Il 152.4 15.l 1.13 34.94 8 .18 5 . 8 83 . 5 l r/ .4 Pe 
Tailing 781.2 '77. 2 0 .1Li 0.47 6.0'7 3 . ? 5 . 7 7 '" t1 ;_) . - Fe 

x Concentratc not T"3Cleanod 
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Table No. 5 - Flotatio te::rt c - Shi .11 nt o. A-

Praduct o. 2 j O. 4 

îrt. ('\ r•n é. ~~--=-J'., s. Zn c~ s. Zn 

Concentra te 11 .o 34. 141.'7 32.0 174.0 24.9 134.4 34.5 
iddling 72.2 7.13 71.6 9.42 ?4 .0 9.'72 56.6 9 .37 

Tallin 'J.3 1.0 7 6.5 0.51 756. 0.56 816.5 0 .. 49 

-- , . 

T io. 9 Test No. 10 
Product n c!/ t .& s. 'n % . l.t ::.....c__ 

Concentr te l.40 . 9 32.0 8.2 35.55 12 '.o 33.l 119.0 32.55 
L:liddling 1. 6. 57.5 17.35 70 . ') 67.0 12.09 
Tailing 773.3 o. l 85_ •' 1.34 811 . 1 0 . 26 819.7 0.18 
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Li\RGE SCALE TON 1 GE CHRCK TEST,' 

Test No. 1 

Time 

10 . 15 
11 . 45 
12 . 45 

1 . 15 
2 . 15 
3 . 15 

.":>ample 
Uo . 
1 
1 
l 
2 
2 
2 
2 
2 

l 
1 
l 
1 

~ 

genera.l descriP,tion of tent :_ The Ol'C was c:rushed to ½" in a t vr 
crusher and set of rolls . 'I1he 2

11 

materiul uas fed to a 4t' Hardinee ball mill, first passing through 
a Vezin sa.upler wher-e a 1/20 "1as eut out foi• a hea.d semple . The 
Hardinge ball mill :10 .. s opcruted in closed circuit with a 14° sta. dard 
Dorr classifie1,.. 1rhe clansifier overflo-;.1 rnnt rlirect to a t 10 6 1 x l 2° 
Callo·; flo.t bottor::1 flotat:.on unit, ·,tere a rougher concentrate and 
final tai ling rms r.1a<10. The roug..:1.e1'"' concentruteo were i-•ecleaned 
tuice in t·,o 3 1.xl~" cleane1"s. The cle" er t.1ilings ,'fer•e 1•eturned 
to the hc·1d of the ro wher cells by an air lift. Th-e heo.vy tar 
oil was fed to the be.11 ,iill, but the soluble oils and pine oil 
\•c_e fe L at t 1e clussifio1~ overflow. 'l.'he soda. oh o.nd l ime 
·,,-el',e adr_ed a t. the ball 1.:ill. The finnl concentrute .ms passed over 
a ,ilfley table , usin0 a ::::t·nd ~d deck . 

Deta11. of oneration: Amount of ore fed to bell rdll 
Rate or feed pcr hour 

6000 lbs. 
1050 Il 

Screen te~-;t on Gla:c;si!"'ier ov01,flo 1 

?1îesh ·-;t . p;ms. Percent Currulati ve .xircent 

+48 1 . 3 0 . 26 0 . 26 
.. 48+65 5 . 6 1 . 12 1 . 38 
- 65-ï-100 23 . 3 4 . C5 6 . 04 
- 100+150 63.2 12 . 64 18 . 68 
- l50l-200 117.? 23 . 54 42.22 
- 200 2D'7.7 57.54 99.76 --

Exple.nation of sa: )le ;.nunbers and 
unit used for q,uantitY,_...EJ. re!a!.[;ents: 

T1e test ;as divided into 
t· .o sectionn . :)ur•in:~ the 
first llalf of the run soda 

ash we.s used, but durL:g th.c seco·1.d b.lf, lL,.e, at the rate of 
1 ll>. pei• ton \HH3 c.ddcd in o.ddi tio:i to the sod .... u::::!1. Sm .ples 
mar ~ect I.o . 1 wcre taken durinr; the first half, and t!1ose marked 
:No. 2 durin:_:; the oeco~1.d rrnlf. The rei: E;<'nt s uned • .re ;:i ver:. in 
lbs. per ton of ore. Oi l,s used ·,:ei'"'e Barntt Co ' s , ... ter gas tar, 
General ...: r•ineerini; Co I s TT mixtu1'e, cu~é~ stear! dictilled pine 
oil f2,o >: Hc1•cule n .i. o ;der Co. 

R0a0011ts addod 

Soda ash _Lin,~ ___ Cop er ~ulph. 11T · :a ter gas ta.r Pine 

5 l 0 . 15 0 . 20 

oi l 

5 1 0.15 0 . 20 0 . 02 
5 1 0 . 15 0 . 20 0.02 

5 1 1 0 . 15 0 . 20 0 . 02 
5 1 1 0 . 15 0 . 20 0 . 02 
5 1 1 0 . 15 0 . 20 0 . 02 

Pul:e densities 

<}olids Ratio soli{ s 
Time r.-, to ctilution fl.mna.rks l<J 

11.45 50 1 . 1 Ball Uill discharse . 
12 . 14 56 1 o.78 rr 

1.15 50 1 . 1 Il . 
1 .45 51 1 . 0.96 rr . 
2 .15 52 

î 
. 0 . 92 Il . 

2 . 45 45 . ½-12 fi . 
~:!g tî • tl . 1:i !1 . . 

11 . 30 17 l 4.88 Classifier ove1 .. flow 
12 . 00 29 L . 2 . 45 Il . 
12 . 30 43 1 . !·3 !I . 

1 . 00 31 1 . ' '.) fi . . .;, 
~:88 ~é l . 

~:i7 
Il . 
Il . . 
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Solïds Se.mpJ.e Ratio aolids 
No . Time % to di lution Re:m.arks 

2 2.30 28 1 2.57 Classifier overflow 
2 3.00 25 1 3.0 " 
2 3.30 28 l . 2.57 n . 
2 4.00 25 1 3.0 Il 

!..,'1.alysis of sa:mples 

Product l inc Lead Iron Gold Silver 
d d % ozs. ozs. ___ ---12. 

/0 

Head s runple {Vezin sampler) 
Classifier overflow (feed to 
Concentrate samfile no. l 
'l1ailing 1 11 1 

cells) 
5.28 
5.78 

30.88 
0.78 

2.13 6.93 0.08 3.90 
1.86 4.68 0.03 2.60 
7 . 61 19.31 0.08 13.68 
0 .. 28 3.05 0.02 0.38 

Concentra.te 11 11 2 32.29 11.32 15.26 0.03 13.17 
Ta111ng n a 2 
Table conoentrate (le ad) 

0.58 0.28 4.06 0.02 o.ao 
2.25 68.78 0.36 62.04 

n tailing (zinc) 32.48 5.88 0.03 11.31 

Summa.ry: A goocl re covery of' the zinc rrn.3 nade but the concentra te 
obta ined ~as of mu.ch too low u gr>ade. ~he flotation 

concentrate of zinc and lend Ytas te.bled to produce a les.a. concen
tra.te. li. high grade leo.d concentra t e was made , but the recovery 
obtained wa:s very poor. 'i'he discre!)ancy betY.reen the percent of 
values in the hee.d sa.:..,ple and in the sarnple of the clas sifier 
overfl0\7 1s ex.plained by the .fact tl~a t t r..e ball nill \10.s empty 
at the beginning of t he te st . T, i.e heu vy miner•als i n the ore would 
r ·ema1n in the ball mi ll and classifier circuit u nti l the circuit 
was built up . 

Recap1tulat1on of result3 using 
olasslfier overf low as hend sam-ole: 

Zinc . Average grade of concentrate 
11 n II tai ling 

Total recovery of zinc in feed 
Lead. Gre.de of tabla concentr-ate 

Total recovery of lead in feed 
Recovery of l ead by tabling flotatlon 

concentra te 

Summary and distribution of 
lead in flotation products: 

Lead lost in zinc product 
rr 11 11 flotuti on tailing 
" recovered in table concentrate 

Conclusions: 

32.48% 
0.68 

90.30 

68.78% 
44.9 

51.0 

43.1 % 
12,0 
44.9 

1. The low grade zinc concentrat e obtuined rras due to the use of 
wate1, ga.s tar 

2. The u::.:e of lime Yta.s r1ot very effective in pr eventing iron 
sulplüde from floating wtth the zinc. A s11g:1t imp1"ovement 
c an be observed in the gr ade of zinc concentrate , but the 
effect was not very mtœkeü . 

3. 1rhe production of a. flotat i on concc:::it::?ate co-~1taininc; b oth 
lead and zinc values and the subsequent use of tables to 
sopa.rate the se t wo :ninerrüs i s turnati sfactory. A very low 
recovery of lead is obt ained and the results of this te ._, t 
~hich gives a r ecovery of 51% leud in flot ati on concentrate 
repre sents t he best t able practicc ob t a inable. 

Test No. 2 

General desc1 ... iption of tent: The ore we.s crushed to ½11 and a 
head sarnple eut out by a Vezin 

sampler. The ore a.fter passing througt1 t he sa.r;1pler was fed to a 
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4} 1 Ha.rdinr;e ball mill in closed circuit with a Dorr classifier. 
The classifier overflow w w passed over a ',.ilfley table where a 
lead concentra.te \;as made. The table tt.1.iling ca:rrying the zinc 
\7fd3 dewa.tered in,an 8' Callo-f cone, and the thickened feed went 
to t-;o 6 1 l2 11 Ca.llow fla.t bottom cell □, ea.ch cell receiving half 
the feed. t1.S in t'1e previous test the final tailing wo.s produced 
:fro .. the se two roug:1er cells r nd the rougher concentrato "Tas 
reclea.ned twice in two 3 'x12" cleaner cells, the cleaner tailing 
beinc.; r•ettwned to the rouGher cells. The final flotation zinc 
conc--ntra.te \WS tabled on a . ilfley t~ ble to remove a second 
lead concentrate. 

Details of oper[tion: Amôllllt of .feed to ball mill 
Rate o.f feed per hou~ 

6140 lbs. 
1200 Il 

Screen teat on claasifier overflou or 
feed to tahlo 

I[esh 

+48 
- 48s65 
-65-1-100 
-100+150 
- 150+200 
... 200 

•·it • • gms 
1.1 
4 . 1 

19 . 0 
46.0 
89.8 

240.0 

Percent 

0 . 30 
1.00 
4.70 

11.5 
22.5 
60.0 

Cumulative perce~t 
0 . 30 
1 . 30 
6.00 

17.5 
40.0 

100.0 

Expla.natio 1 of sar1ple m1nbers and 
unit of measuro:.:cnt for rear;ents: 

Densi ty sc.mples we:..·e t ke:_ 
every hour of the feed to 
the table f rom the classifier, 

and every hou1~ of the t'1ickened feed to the floto.tion cells. Only 
one clensi ty sanple wus t' ken of the ball !'.1.ill d:tscharee. Two 
hea.d sa':" ples were ta1e0n, one or the ore feed to the mill and one 
of the clus,Jifier overflow. The lead concentre.te i'ro~ the teble 
'.7as d;r>ied and za.-'pled in a Jones sampler. The table t~iling n s 
sampled after thickenints. This material also ropresents the 
feed to the flotLtion cella. T,o sœnples ~ere taken of the 
thickened feed. ~t= ~ple no . 1 ·:ms tHken during the first he.lf of 
the run bof ore lime na.s used. Sample no . 2 rms ta-œn du.ring 
the last half of the run ,.,-he~1. lime was usod. Four separa.te 
samples r.repe tt-i.ken of both the flotation concentrato and tailing, 
and indicate the renults obtained during different periods of the 
te::it. The flot~~tlo " concentra.te from the ·.7hole run wan sa.mpled 
before the second tabling. 1l'he le ·0d 0oncentrate and zinc tailing 
from the table werc also sa... nled. A rnt sa.rrnlo vrn.s ta en of the 
zinc product fror.1 the to.ble during opero.tion: but the leè~d con
centra.te vrn.s dricd before boing sampled. The sanplen of the 
flotatlon concentra.te :'.. nd tailine; vrere ta~rcm at two minute 
L1tervals. 

Oils used uere Ba.rretts .;634 , TT mixture and YZ mixture. 
Ste~~ distilled pine oil. mount of r _-;ent o given in lbs. per 
ton of ore. 

-ulp density of ball mill discha.r[,0 - 56~; solids - l:0 . 77 
solids to solution. 

PulE densities 

Sample Solids Ratio solids 
d •TQ • Tl1:1e ,a to oolution R emru.., l: s 

1 10.30 5'7 1 0 . 74 Classifier overflow 
1 11 . 30 46 l . 1 . 16 Il . 
1 12.30 38 1 . 1.6 [I . 
2 1.30 27 1 2.Tl fi 

2 2 . 30 29 1 2 .4 11 

2 3.00 31 1 2.18 Il 

l 12.00 42 l 1.35 Feed to flotation cells 
1 12 . 30 34 1 1.20 Il 

1 1.00 22 l 3.54 (1 

2 1.30 33 1 2 . 00 !l 

2 2 . 00 38 1 1.60 Il 

2 2 . 30 45 1 1.22 Il 

2 3.00 28 1 2 .'70 11 
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Reagents added 
-·-''--------

Time Soda ash Lime Co_pper sulp_b __ • ___ T_T ___ Y_Z ___ "". _' 6_3_4_. __ P_i_ne_~g_ 

10.3 -l.00 
1.00-3.00 

5 
5 

0 2 0 0.15 0.20 0 . 02 
5 2 0 . 15 0 0 . 20 0 .02 . . 

nalysis of sa_ ~s 
------------------ --------

Ti;ie Product Zinc 

------- % 
, hole Head sa:. ple (Vezin nampler} 5.78 

" Cla.nsifior OV0l"f .lo·,i (t:::. )le feed) 5 . 08 
Il Leo.d ta'iJle co 1centrv.te 1.93 

10.30-1 00 Thic!:e·1ed feed to colls s-ill'lole 1 6.48 
10 . 30-12.00 Flotation concentra.te 1 l 25.68 
10 . 30-12.00 Flotatio~ tailing Il 1 0 . 46 
12.00-1.05 Flotatio1 concentrate :r 2 45 . 5G 
12 . 00-1.05 :

11ot&tio ~ tailing Il 2 0 . 81 
1.00-3 . 00 Thic':ened fecd to cells H 2 6.()8 
1 . 05-1.30 Flotation CO centr2tc Il 3 38 . 95 
1 , 05-1 . 30 Il tailing Il 3 0 . 25 
1 . 30- 3 . 00 Il co!'!.centrate t? 4 36.18 
1 . 30-3.00 Il tailing .1 4 0 . 35 
·,hole Flot&tion concent:;.0 ate st..mple 35 . 80 

Il Lead table concontrate no. 2 18.19 
fi ,.inc to.ble pr-oduct 37.89 

AveFae-1..~ of le· d table concentra te 7.78 

Lead Iro gold 
c-f -2- ozs. j:J 

2.68 0.05 
2.15 0.02 

71.41 6 . 5 0 . 70 
0.72 0 . 01 
2 . 58 tr 
0.21 tl" 
4.78 0.10 
0 . 21 tr 
1.23 0 .01 
4.97 0 .10 
0.31 tr 
4 . 92 12.4 0 .10 
0.31 tr 
6.20 0 .10 

25 . 86 0 . 40 
3 . 49 0 . 04 

55.0 

SUiniT'ary: It 11111 be notlccd as in t.~e . reviouo test that t'i-ie 
lead and ":Old co1tent of the classifier overflou i3 

lo 1el' thm the ball mill feed. 'rhe clo.s sifier overflou or feed 

silver 
ozs. 

3.97 
3.78 

75.60 
1.99 
6.40 
0.54 

10.90 
0.60 
2 . 59 

11 . 60 
0.40 

10.70 
0 . 35 

11 . 60 
41.60 
6.56 

to table wan !lnl.ch thicker during the f'irst half of th i>un th n in the 
second half, ~-rhich uou:!.d c;i ve a coaroer product for the table .feed . 
'._he tniling s~ples fr•om the table sho":"1 th,4t a. better recove1~y of 
tnc lecd ·.,as obto.ined wi th the coai~sor feed. A very hig..ri grade 
lead concon.trate we.s produccd on the table, but the recovery of 
the lead '\./' ::i poor. The den:i ty of' the thickcned fee to the 
flotution cells variel considerably a.nd during the first pc..rt of 
tho test the feJ ~ to the flotation cells uas very thicl:, 
ap-proe.chi ~e 40 colids . The flotution concentr tes durinr; this 
period wcre vor:, dirty, only contai 1ing 25;; zinc. The feed to 
the cells fro,. l..;. . 30 to l.3J uas l'02•e dilute, averaging about 
251 solids .nd a. sc.,.ra~ le oi' the flotu.tion concentra te ( sanple 
no., 2) produced fro' 1 thi s feed showed a. very nc.1 .. ked improvement 
in grade, cont~ ining 45r zinc. F01-. the re1:1ainder of the test 
lime wao e.dded :i. ldition to the soda a:::ih, c.nd the densi ty of 
the feed to the c .,113 varied bet;1eeri 28/ and 45% solids. Two 
sa.nplea of Uie concentPates ;ore tal:en, one run 1L'lf; 3B.9,; zinc 
and the othe11 36.l~~ zinc. All the tailins samples ai•c vory low 
in zinc sho\Jing a high r·ecovery. A low gi•o.de lead concentra.te uas 
made f:rom the tabling of the flot1:.,:0ion concentr1:.te, but the 
co ... abined lcud concentre.te fron the two ta')le ope1•ations average 
55,; load. 

Recapitula.tion of results using 
classifier ovcrflo·,1 as head curipl~_:.. 

Avera~e grad. of lcnd concontrate 55 . O ~ 
Total recovery of lead values 72.73 
Recovery of lead va.lues .from flotation conc. 50.4 

SU!lrilary of dictribution of 
leo.d values in 2roducts: 

Lead recovered by 
li Il Il 

Il 

Il 
values loct 

Il ri 

first tabling 
tabli 0 flotation conc. 

in floto.tion tailing 
' zinc concentrate 

Average r:;i1 ade of zL1c concentra.te 
·' recovery of zinc values 

55 . 6 % 
17.13 
10.3 
16.97 

37 .89 % 
93.75 
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Conclusions: First - This test indicates cloarly that a t hick 
pulp in the flotation cells gi ves a low gi"'ada 

con centr ate . Second - The addition of li:oe to t 11.e pulp is of no 
advantaf;e, and that just o.n hign grade concentra te crm be prod.uced 
wi th soda a sh alone , provided the proper condition \'ri tl1. regard to 
oiling o.nd densi ty of the pulp ln the flotation cella is nminto.ined . 
Third - The J3arrett t 634 oil is far super•ior to the water gas tar 
for floa.tinJ1 the zinc Fourth - No conclusions cc.n be drawn 
r egardin3 the use of TT and YZ mixtui>es. 

Test No. 3 

General descript ioD of test: The same oroccdure vras followed o.s 
i n te.:,t nô . 2 

Details of operation: Amount of feed to ball mill 
Rate of feed pcr hour 

5694 l bs. 
1500 fi 

Screen test of classifier overflou 

:.:es'.6. Weie,ht Percent Curaui ative percent 
+48 0 . 9 0 .18 0 . 18 
- 48+65 4.2 0.84 1.02 
-65+100 16.l 3.22 4.24 
-100+150 52.5 10 . 50 17 . 74 
-150+200 13'7 .7 2?.54 42.20 
- 200 239.3 57.8G 100.00 

Expl anation of sar:ple mmbers and 
~it for quant_ty of reagents: 

Donsity sffiilplcs of the ball 
mill di nclia.l'Ge wcro ta.ken every 
hour, and of the c l assifier 

overflov1 every hall hour. The de · ty of the thickenod feed to the 
cells vrns al so t a...lren every half hour. The reage:its used were 
measured f rom t i me t o tir1e and speci~l s~~ples of the flotation 
producte ner e ta.ken over periods corresponding to the regulation of 
t he reagents usod. Amount of reagents g i ven in lbs. pcr ton of ore. 

10.50 
12.00 
1.05 
1 . 30 
2 . 00 
2 .10 

10 . 45 
1 1 . 00 
11.20 
11 . 35 
12 . 00 
12 . 20 
12 . 40 
1.05 
1 . 25 
1.50 
2 . 15 
2 .25 
2 . 45 

10 . 45 
11 . 00 
11. 20 
11 . 40 
12 . 00 
12 . 20 
12 . 40 
1 . 05 
1 . 25 
1.50 
2 . 10 
3:!8 
3 . 30 

1375 
1462 
1462 
1460 
1454 
1400 
1367 
1165 
1210 
1300 
1230 
1210 
1240 
1240 
1238 
1240 
1160 
1210 
1160 

121'7 
1145. 
1145 
1115 
12GO 
1285 
128 '7 
1360 
1345 
1235 
1230 
±~~g 
1225 

Ratio 
1 1 . 40 
1 1 . 07 
1 1 . 07 
1 1 . 07 
1 1 .09 
1 1 . 28 
1 1 . 44 
l: 3 . 60 
J. 2 . 77 
1 1 .84 
1 2 . 48 
l 2 . 77 
l: 2 . 36 
1 2 . 36 
1: 2.3G 
1 2 . 36 
l 3 . 76 
1 : 2 . 77 
1 3 . ?6 

1 2 . 70 
1 4 . 10 
1 4 .10 
1 5 . 25 
l: 2 . 17 
1 1 . 90 
1 : 1 . 94 
1: 1 . 47 
1 1 . 56 
1 2 . 45 
1 2 . 48 
l: ~:î~5 
t_=_~,-~1 

Pulp densities 

,I solide Renarks 
41 
48 
48 
48 
47 
44 

41 
21 
26 
36 
28 
26 
29 
29 
29 
29 
21 
26 
21 

27) 
19) 
19) 
16 ) 

g1 l 
34 
40) 
39) 
29 \ ,~l l 

Ball Mill dis charge 

Classifier overf low 

Thickenor d1scharge 

Sample no . 1 

3ample no . 2 

Sample no . 3 

0ruupl0 no . 4 

Sample no . 5 
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Reagçmt s u sed 

Sam;el e No. Tiine Soq.a ash COEPCH' suloh #634 Pi ne oil YZ Fuel oi l 
l l.0--2-5 30 e-13 
l 11.15 2 . 8 
1 11.30 1 .45 0 .13 0 .15 
l 11.35 2.8 
1 11, 40 1.45 
2 11.45 2 .90 
2 12.00 1.05 0.75 0 . 20 
2 1 2 . 05 3 .15 0.70 
2 12 .15 3 .'78 0.03 0.15 
2 12.30 3 , 2 7 0. 1s 0,15 
2 12 . 40 2 . 08 0.72 0,33 
3 12.50 3.60 1.68 0.33 
3 1.10 3. 2 7 1.20 0 . 3 3 
3 1.25 4 .10 1.75 0.33 
3 1.40 3 .78 l.45 0.33 
4 1.45 2 . 40 1 . 80 0.27 0 .15 
4 1 . 48 3.58 
4 1.50 3 .90 
4 2.00 4 .40 1.45 0.15 
4 2 .01 3 . 10 1.80 
4 2.05 3 . 16 
4 2 .15 2 . 52 0.15 
5 2.25 3 .78 0 . 2 
5 2. 30 3 .78 
5 2,35 4 .0 1.80 
5 2 .50 2. 8 3 
5 2 .51 3 . 90 1.20 
5 2. 65 1.62 0.25 
5 3.05 3 . 22 
5 3.10 3.78 
5 3 .15 2 .58 1.28 0. 25 
5 3 .. 20 3 . 47 
5 3.30 2 . 90 1.22 

Analzsis of sxnitlcs 

Ti me Produot Zinc Le ad I 1 .. on Gôld Silv<1 
2f ~ ~ oze ozs 

Whole Head sample {Vezin sa.mpler ) 5 . 86 2 .. 57 0.05 3.61 
n Cl assifier overflo"{f 5 . 56 ~. 46 0.02 3.6il 
Il Table concentra te (lead} 3. 29 63 . 62 0.60 66 .9 
n Table tai ling 6 . 28 1.23 tr 1.78 

10.35-11.40 Flotati on con c. (zinc ) oamp,lc 1 40 . 50 7.50 0.10 12.9 
Il n t n.iling 1 1.30 o . 41 tr o.7'c-

11.40-12 . 40 ~, colle. ( zinc } Il 2 42. 78 7. 39 0 .10 14 .2(' 
n Il t a.i l i ng Il 2 0.82 0.36 t r 0.62 

12,. 40-1. 40 Il conc (zinc) Il 3 27 .95 7.71 0 .10 13 . 8~ 
If li ta.iling Il 5 2 . 63 0. 31 t r 0.7"' 

1.40 -2.10 n conc .( zinc) Il 4 41 . 9? 5.85 0.10 ll.9û 
Il Il t ailing li 4 2.11 o . 51 tr 0 .9fa 

2. 10-3 , 45 Il oonc. ( zinc) Il 5 42 . 80 7.70 0.10 1 5 . 80 
Il 

\ihole 
Il t a111ng n 5 2.26 0. 62 t r 

Combi ned f lota.tion concentra te 38 .75 8 .72 9 .6 0.10 
Table conc . no. 2 l ead 8.02 62 .79 0. 55 

Il t ailings z f inal zn conc 41. 36 4.92 0 , 0 8 

Su mmarz : The f eed t o t h e table was ground finor than in the 
previous test v, t t h the resul t that a l ower recove ry was 

o btained of t he lead . D11ring the f irs t par t of the t est t he t abl e 
uas operated to produc e a high gr ade l e ad produGt , but as i t was 
observed t _rn t considerahle fine l ead was esc aping, t h e t able vrn.s 
ad justed t o eu t out more concentre.t e . This result ed i n a l ov,er 
grade l ead concent ro.te being produced oid as far as coul d be , 
obser ved ve r y l ittl e , i f any, extra saving of l ead was 0ff0cted . 
'l'he table tailings were thickened i n a Gal l ov1 8 1 c onc . It vms 
di f' ficult to nai nt uin the thic'~ ,ne d discharge of this cone a. t 
unifo rm densi ty . The de:-isi ty va:>ied over qui te a wi de range . 

l.4f 
l 5 . 4t 
68 .5: 
10 .4(. 

The reagento r:erc rnea.su:r•ed fr om ti::ne to t i rne. The a:m.ount of 
soda ash was varied fro l!l 2 , 5 to 3 . 5 lbs . per ton , but t h i s variation 
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as fe.r as could be jud fld fro1- tr.e char~"!.cter of opcration of 
the cells, had little effect on the i->esults. ':.:he amount of copper 
ml.lphate v.:ried sli. ;'-.tl;;- tror tir.!D to ti.1e, but no dii'ference in 
the chare.ctei> of the oper· ,tl o: ·,m..:. ob::;epved. 'ihe qua-1t i ty oi' oils 
used uaa kept do 1 to u ui li .IŒ" .J .:.t 0.rn.s tho· r;ht t:~a·i.; pe1•haps 
any 01::cc:::s nould teild 'Lo 2..ift mo··e i1•O1uith the ~Lie. 'îhe_e ls 
no doubt tht t the :.,::1:.,..l_ :J_,_ount of oil uncd ri.ccountc ::'or the 1:.igh 
tailinr; o')tri·1eJ.. _ fuel oil tm~.ui'actured by the G.l .u. oil Co. 
Cleveland, Ohio, ;;as tricd, but ·1as found ·co :J of no use, as 
both a dirty i:>01.y cane ,ntra.te a,.1d a :l1g1 to..iling were ::-.ude. 
;.)uri:ac; t 1e operntio~1c, lt '.l'lS noticed that considerable ga.r1G-UC 
\ïS.3 fl,x,i.·;,inr:; -.·1t11. tl:o zinc. -tJl anu1ys~o "![UJ na.de on concentrato 
S6., 1plo no . 4 to uoten :ine ·L:.ot;1e:.• i t 7ms tï:e 1 i-on O!• the ~angue 
uhich vrns reaucinr; the r;rado of tr_c concentre.te . 

Recapitulation of renults baned on 
anal sis of classifier ovo..,_•flou: 

J Veruge grade of lead concentrate 
Totnl recove!'Y of le ad value c 

Distribution of lead in conccntrutio 1 m•oduct.J: 

Recovery of let:1d in firnt table conc. 
Il li lt fi second lt !l 

Loos 
,. Il Il zinc concentra te 

n 11 !! !! tailin0 

63 . 47t 
66.7 

51 .0 % 
15 . '7 
17 . 5 
15.8 

Tho recovePiec of the zinc values a.:::·ic:l .ccordine; to the 
cb..anr;os a.de in the une an re6~.llo.tion of t:ie flot;.,_tior. rcagents. 
{ecovery bo.se on Gf. ,1"3 no. 2 o')t•,inoc.. ·.!ltL . 20 lb. }634 a.:nd 
0 . 15 11). Yl.J : 

Zinc co ~ce~1trute 
Recove~y of zinc 

Conclu::iionn: F'il.,3t - in orde:.~ to o:.it•in a hi;:J~- :.ec•Y,lery of the 
lead i t ull~~ be noccss::-œy to tn.b:!..e · t ::.. coc.rse::~ 

3izc a~'ld r0...,o.:1'c to c.. cl s:..:ii'iecl table :Cood. ~econd - ~he 1•esults 
of the three te::,t3 a.lready made sho·:; tha.c the cold und silver 
v· lues conccntrate a:.'1.rl Poport ni th the leud table co'.1.centrate . 
Third - That by usin~ a very small qu~~tity of oil the ~rade of 
the zL_c concentra te caa be ï.."Hi scd. Fourth - 'I'Le tL.alysis made 
on conce trato nex:1plc no. 4 indicatcs that it is tho ~anr;-ue 
minorG.ls , nd .o., the ix>on ::mln~lid.en 11· ich tmr·e lower>in'." tbe g1.,ade 
of the co .ccntruto. 

Test No . 4 

GeneI,al descr1=-.E_t1o ~ of te~t: 'l'he ore · .. 'us C!'U:J. ed to l': und a 
hco.d nunple eut by o. Vezin sru.1::.pler. 

The ore aftei> p&ss:t-ag throur:J:1 the sampler \las f'ed to a 4½' 
Ha..rdin,:;e ball :Jill in clo □cd circuit nith u Dorr clussifie1.,. The 
cln.c:sif'ier overflot1 ·ms passeJ. over a iilfley ta' le v:b.ere a leud 
concent1•ate Ha::; t18.de. '..:ho t~-ble tailin[" ras thickened in a Callow 
cone and the t:ickened feed --.10nt to two 6 7 ;:12nCall◊', flat botto-m. 
cells. A final tailin~· and o. roughcr concc-1t...'ate .rere ,Jade. The 
roui;..er concentratc waa reclea.ned in t 1.:o 3 1 x.12n clear:e1., cells, 
the clfHi.ner t~.,ili11c being retul"nod ·11i tl1 the feed to the i-•ou.c:.er 
cells. T:tl 3 zinc flotation concentra te 1.1:"..s ta;)led to rernove ., 
muc1 lead a.s possible. 

Detail.:i of o~ero.tio1~ A!:,OU.."'lt of ore fed to ball mill 
Rate of feed per hom~ 

Screen Test of Cln.snii'ier Ove:r>flo11 

6000 lbs. 
1000 :, 

Monh _·]_e_i r;h ~ Pe1·ccnt __ Q_:umulativc___E..çrcent 
+40 1.7 0 . 34 0.34 
- 48+65 4 . :) 0.80 1.14 
- 65+100 21 . 8 4 . 36 5 . 50 
-100+150 36.3 7.26 12.76 
-150+200 116 . '7 23.3~ 36 . 10 
-200 31G.G 63.'78 100.00 
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Explanation of sampleB: a..~d unit 
used for meanuring reagents ! 

Densi ty samples were taken of 
the ball mill discharee, the 
classifier overf.'low, and 

th1ckened f'eed to t h e :flot!c1tion cells. 'l'he ar.101.mts of ree.gents 
used are 0 iven in lbs. per ton of ore. Special samplcs of the 
concen tration producto wo r e take _ fro:m time to time during the 
tests. The se sanples s.re numbered and the tilue of taking 1s 
gi ven in the first coll nm of t h e table showing the analyses of 
the sample s . 

Pulp densities 

S run12 le No. 1rime 'Jeicht Ratio % solids 

1 10.30 1450 l . 1.20 47 Ball mill discharge • 
2 11.00 1620 1 o.7o 58 
3 11.30 1560 1 0.81 55 
4 12.00 1450 l 1.12 47 
5 12.30 1445 1 l.128 47 
6 1.15 1450 1 l.,12 47 
7 2.00 1500 1 0.96 60 
8 2.40 1430 l 1.174 4'7 
9 3.15 1380 1 1.381 42 

10 4.10 1385 1 . 1.36 43 . 
1 10.30 1295 1 : 1.94 34 Classifier overflow 
2 11.00 1260 1 2.125 32 
3 lJ..30 1500 1 o.961 51 
4 12.00 1395 1 1.33 43 
5 12.30 1280 1 1.94 34 
6 1 . 15 1315 1 1.203 37 
7 2.00 1490 1 1.10 50 
8 2.40 1410 l 1.22 45 
9 3.15 1330 l . 1.63 38 . 

10 4.10 1380 1 1.38 42 

1 10.30 1125 1 4.88 17 Thioker:.e1~ discharge 
2 11.00 1030 1 7.33 12 
3 11.30 1275 

, 
2.03 33 .!. 

4 12.00 1160 l . 3.76 21 
5 12.30 1145 1 4 . 2G 19 
6 1.15 1120 1 4. 88 17 
7 2.00 1128 1 4 . 88 17 

8 2.45 1120 1 4 .88 17 
9 3 . 20 1140 1 4.26 19 

10 - 4.15 1150 l 4.00 20 

Re.a.geiit s used 

Sample No . Tîme 
. 

Soda aah ~J:01"' su1phut~ #634 YZ . 
10.00 3.48 1.14 
10.15 3.10 0.10 
10.30 2 . 82 1442 
10.45 3.28 
11.00 0.31 
11.15 0.20 

1 11.45 2 .72 0.95 0.25 
1 12.05 3.0 0.855 
l 12.20 3.0 1.14 
1 12.40 0.25 
l l.05 2.72 0.855 0.22 
2 1.50 3.10 1.14 
2 2.00 2.63 
2 2.15 3 .37 
2 2.20 0.22 
2 2.35 2 .92 
2 2.45 2.92 0.95 o •. 25 0.20 
2 3.20 2 .82 1.42 
3 3.45 0.20 
3 3.55 0.45 
3 4.00 2.63 1.33 0.31 
4 4.16 3.67 0.3 
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Analzsis of _S~œ_J_e ~ 
t 

TL.ne Product z inc Lêad Iron Insol Gold Sil 
c1 d 1 c!I oza. oza~ ·v ~ p 

-· ---··------- . --
Whole Head sample {Vezin sill:lpler) 5.98 2.36 G.46 o.o7 3.5~ 
'\Il tl Il (classfr overflo) 5.54 2.?7 6.r/7 0.05 3.4] 

fi Table con c no. l lcad 2.27 58 .5 13.74 0.90 68.3 -
fl fi t ai linr; a.fter thic1mg 5.68 1.85 7 .3r/ 0.03 2.5 

11 •. 50-1.20 Flotati on conc. 3ar.1ple no.l 44.03 7.20 9.09 1.51 0.10 10 .aa 
!! Il ta.1ling r: 1 1.19 0.36 

1.20-3.30 fj conc. li 2 43.9 7.39 8.89 2.76 0.10 13.G(: 
" fi ta111ng fi 2 1.76 0.41 

3.30-4.00 Il conc. fi 3 42.25 10.18 8.80 4.90 0.10 12.4 
rr il tailing Il 3 o.95 0.40 6.4 tr 0.5 

4.00-4.45 fi concentra te 4 43.0 17.25 8.30 4.7 0.12 14.13 
Il 

ï lhole 
Il 

fi 

Tl t a ilinr.; Il 4 1.08 0.30 6.4 tr 
Il conc. (feed to tali!J 44 .O 9.23 

Table concentra te no. 2 lead 9.26 63.8 4.85 0.90 
Il tuilinh {final zn con) 44.13 ~. 7 ,28 9.4 1.51 0.12 

Surmnary: It will be noticed that in t he tb.ree previ ous tests 
the le ad conten t of the f'ced to tlle ball r:tlll has been 

h i gher then the classi:fie r overflow. In this test this condition 
is reve:;."s ed and the classifier ove1-.flow ic h i s hcr t ~:..an t h e feed 

O.Ofi 

76.6 1 
12.3 

to t lle n ill. 1'ho rea son for t ~li s is due partly ·:.;o t h e reduction 
in rate of feed to ball mi11 f:;:>Q ;~1 1500 to 1000 1:)3 . per hour, a:rrl 
partly to re gul a tion of t he c l as s i fier overf lm;, t o deli ver a 
thicker overflow . 'l1he circuit -_,hich had ";)een bu.ilC::.lnr.; up vïi th t ne 
heavy lead values nov: st!J.rted to ûi 8c llarce pa1""t of i ts a ccu!1111lated 
load in adJusting itself to t hese nevf c ondi tlo:as. 'l'i1e lead 
dische.r ged uan natnr e.lly in a vcry f i ne stato ,,-;12.i c :1 u ade it 
difficul t to recovcn• 0!1 t h e tab le. 'I'hc t ::ic1:ened fe e a to t h e 
flotatio:n cells ~7a.s :~a.i ntai ned a t a rmcr: sOl"C co:1st m1t densi ty 
than in t he pi--evioun te st s . T>is n o doubt ac counts in part for 
t he ,:;re e.tly i mprove:i rosults obtained hl t :1e flotatiœ1. 

'L'he flot at ion :roagents used Herc :ce:.:;t f:..ü:· l y co·1st.1nt 
t 1..,.rou2;!:,~m t t h e te nt, the coda (.!. S!::!. being 1 :s.i nt uined a s nenrly 
on p os Di b le at 3 lbs. pe1" ton of original feeù, u.:nd the copper 
sulphate at epproximately 1 l b . per ton . The avera.0e for the 
run, taking a ctua l 11ei;:;hts of re ace :"1ts used _ w~rn 3.G l h s per ton 
soda o. sh and 0.91 lb. per ton co7peP sulphate. The anount of 
oil used Y1a s i!lcreased over the quanti ty used in t he ~-;reYioua 
te st. The ::unount of B111 .. rett s ;' '634 averac;ed approxi~e.tely 0.25 
lb . per ton , und the a:!'lount of YZ 0.2 l b . pep ton. !ts far as 
could be observed the Be.rretts ( 631 oil was doh1g t h o greater 
part of t he work . The YX gave qui te 11 different bubhle from the 
Ba1"':>ett s oil. 

The ope1"'ation of t he flote.tion cel ls na3 reculated to 
p:i:•event tlie c a.I1gue fro r-1 lifting and loYrer i ::1.~ t he grade of the 
zin c concentra te. 3pr_! ci al ut t enti on -r1a s r, 1 ven the operati on of 
t h e clcanor cells, cons idero.b ly '!TIOre rrn. sh -.·1ate1" being used in 
the::"'. t :1an in the previ ous te st . 

Reca.pi tula tion of reault 0 basecl 
on clacsifier ovcrflow annlysi s 

Lead 

Zinc 

Ave ro. r;e grade of l e ad concontr a te 

The r ecovory v ari ed during tl~e te s t: 
Sample no. 1 rrecover y of zinc 

11 2 n :: 
Il 

li 
3 
4 li H 

59.l % 

80.'7 % 
71.4 
85.2 
82. 6 

The lead i n the fJ_ot:1tio11 concentrate fromt his test was so 
fine t hat a poo:i:1 recovcry uas r..ad.e on t b.e t c.ble. 

ConcluniornJ: First - '1'hat ,;;i t h rca.3onably c areful o pera.tio-:i e. 
45;{ zinc concent ra te can be obtai ned wi th a recove1"y 

of 90%. Second - that the ga.Yl;::,ue vt:i ch has been lovmring the 
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grade of the flotution co centrate in the fi1,,st tl:!.ree tests ca..n 
be ellra .1 atod 'Jy lncre 0 .sing t~~e d-' l ltion i:1 t~ie clen,.::ier c ,lln. 
Third - That u p ü) dilution of about 20,t o.ppe rs ta gi ve the 
~·10ot rav u::>able flot~~tio 1 condi t ..... o?'ls in t1-2.e cclls. Fou.rth - T:10 
lead 1·e ~oYery sho m i!l t· is tect do s ~-iot 1?ep1'ese_1t t:1e recovei~y 
which could ho e:çJectcd in nctu'"'"l "1~111.~E opera t:!.o:..1s. 

Test fo. 5 

General descrin~~ of test: T:ie procedurc folloned was sirnllar 
to that of the prececding tests. 

'fhe zinc concentra.te \!as ·1ot ta.bled for the remova.l of the lead. 
ac sufficient data had alrco.dy been collccted on tb.is operation. 
In figuring the recovery of the lead, a recovery of 50% of the 
lead in the floto.tio:.1 concentx•ute was assll!::i.ed as this figure 
corre3ponds · rit.- the ::-eoults obtained in the preceeding tests. 

~etails of onerati..2.1.._ ou.nt of feed to ball mill 
Rate of feed per hour 

Scrc.e:1 test o classi:fier ove • lo·, 

:Mesh ·, : e i_;~h t ··-· Percent ACCU!l!Ule.tive 

+48 2 . 5 0 . 5 
-48T65 4 . 8 0 . 96 1 . 46 
.65+100 62.1 12.42 13 . 88 
-100+150 05.6 13.12 27.00 
-150+200 115.6 23.12 50.12 
. 200 250.0 50.00 

5000 lbs. 
1200 u 

i 

ExplaI1atio 1. of sar~le numbers ! ensi ty so.mplcs weN~ t n of 
tho btül mill discharge and of 

the cla.r:i:::iifier overi'lo·,. 'l'he dens".ty of the thickened feed to 
the cclln mw also taken. 'l'l'.e !'eagents trned wcro measured ..... _d 
specinl num:ües of the concent.:>ation products uc1• t::~~:en over 
pcriods correspondinc; to the rc mlation of the rear:,ents. 

~ Densities 

Sa:mEle No. Ti1:1e ,ieight Ratio d 1~ solids 

1 11.00 1290 1 1 . 94 34 Ball mill dischin .... ge 
2 11.45 1580 1 0.79 56 
3 3'.55 1450 1 1.13 4? 
4 4.15 1490 1 1 .00 50 

1 10.45 1255 1 2 . 23 31 Classirier discharge 
2 11.25 1255 l 2.23 31 
3 11.55 1230 1 2 . 45 29 
4 3.35 1425 1 1.17 47 
5 3 . 55 1350 l : 1.50 40 
6 4.15 1380 ]. 1.38 42 

1 10.45 1110 1 5.67 15 Feed to cells 
2 11.20 1140 l 4.26 19 
3 11.55 1140 1 4.26 19 
4 12.15 1215 1 2 . 70 27 
5 12.45 1190 1 3.00 25 
6 3.35 1380 1 . 1 . 38 42 . 
7 4.00 1210 l . 2.70 27 . 
8 4.25 1170 1 3 . 54 22 

Analysis of sru _nles 

Time :t'roduct --- ~inc~ - de' .Lea e Iron~ 
· ;holc He l sunole l Vezin sample1~) 5 . 68 3.18 6 . 72 

Il ' tt clasc!fier o'flo) 5.17 2 . 05 6.00 
li Table conc. no. 1 lead 2.69 59.84 11 .00 
:r 11 tailinr; (feeà to cellf) 4 . 81 0.92 ...1 . 30 

ll.30rl2.45 171lot*tio: l C0l1.C, sa.rr1ple no. 43.~3 6 . 67 3 . 39 \ill shut do 
tuiling '1 0 ,) 2 . 45- 3 . 20 . ..:, 

3 . 20-3 . 45 Il conc. Il 2 42.39 6.06 10.86 
fi fT tailin ~ 

., 
2 0.23 
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Tbme Product Zinc% Leud7t Iron% 

3 . 45-4 . 10 Flotution conc. Srunple No. 3 45.51 5 . 54 9.29 
Il n tailing 

., 
3 0.36 

4.10- 4 . 40 Il conc Il 4 42.81 6.98 9.24 
t: 

J,"lhole 
Il 

r: te.il11g 
., 

4 0.47 
Average flot, teilg.(ca:culatd) 0.3'7 
Final flota.tion concentr&.te . 42.39 6 . 78 10.0 --

SUIIt1ary: The motmt of oils ned 'ras considerably increased in 
thic test. Barrettz 1163-! and Y2 mixtures 'iTere used t:b..rou 

out, nnd a 11 ttle pine oil for f-r othing. The mnount of j 1634 used 
was e,pproximately O. 70 lb. per ton, cor.:pared to O .25 11 • per ton 
in test no. 4. The YZ was increased frohl 0 . 20 lJ, to 0 . 35 lb. 
er ton. 'I1he results of this incree.se in oilc 'lS can .)e seen 

from the tabl of ana.ly::m:.: of the products Wc;;. tailing 
contai!ling an averuce of 0 . 35~ zinc against l.70~; in test no . 4., 
il thout: o.ny apryrecio.blc docreasc ln ·cho grade of the c;oncentrate. 

Recapitulation of resultn asinr; classifie11 ~verflo1 as head sample 

Load Avera;:e ··rade of co oentrate 
11 rccovcr>y, ai:)s1.uninr.; 50% lead iï.l 
flotation conccntrate rccovered by tablitE 

_verage g,Tade of zinc c01~cent1• .... tc ( not 
tabled to romove lead) 

verage recovcry for --,hole test 

59.84 % 
78 ~ 

42.4 fa 
93.6 % 

Conclu!::io·1 : A hiff! recovcry of the zinc ca..vi bo obt2ined by 
increacing, , ithi~1 liraits, the e.mount of oil 

.1ithout reducing te grade of the zinc concentrate 

Test Ho . 6 

General doscriotion of test: This test is a selective flota.tion 
test. The or•e ·.rns c;1">m:ihed as in 

the orecious tests and the cli::<.ssifier overtlow vrns fed to a 4 
cell- Rut:_ flot tion : .acÀtine \ihere tl:.e leud ·ma f loated. The 
taili g f1"'om ,vhe Hutl"! ue~ t direct to the Callo 1 cells where tl-i..e 
zinc was flouted. 

Details of operation: 11:mount of OPe f ed to ball 1n.ill 
Rate of f eed per hom:, 

Scrcen test of Classifier overflow 

Hcsh .. ioight Percent Cu...-uule.t:t ve d 
//J 

-1·35 0 
- 35+48 3.1 0.62 
-48+65 6.7 1.34 1.96 
-65+100 45.7 9.14 11.10 
-100+150 80.1 16.02 27.12 
-150+200 117.2 23.44 50.56 
-200 24'7 .2 49.44 100.00 

Pulp Densities 

_T=in~1e~----=-'et.B1?-t_ _ __ R_~ t_i_o ___ _....1_;_s_o_l_i_u_~ s ___ ,_ _ 

7340 lbs. 
1200 " 

12.50 1500 
1.25 1504 

1: 0.96 
1 0 . 96 
1 1.08 

51 
51 
48 

Ball mill discharge 

1.45 1462 
2.50 1485 
3 . 20 1487 
4 . 10 1486 
4.40 1490 

10.10 1370 
12.30 12{0 
12.45 1230 
1.05 1235 
1.25 1200 
1.50 1232 
2.00 1220 
2 . 55 1220 
3 . 30 1215 

1
1 1 . 00 

1 . 00 
1 1 .. 00 
1 : 1.00 
l l . ✓.:.~ 
1 2 . S3 
l : 2 . ~5 
1: 2.45 
1 2 . 85 
1 2.45 
1 ... 
1 

2 . 5'7 
2.57 
2 . 70 

50 
50 
50 
50 
41 
30 
29 
29 
26 
29 
2' 
28 
27 

Classifier disch~~ 
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Tir.-e Weisht 
3 . 50 1240 
'1.15 1225 
4.35 , 1220 

'l .oo 1210 
1.40 1282 

•2 .15 1175 
2 . 45 1830 
3 . 20 1155 
4 . 30 1175 

1 
1 
1 
1 
1 
1 
l 
1 
1 

Ratio ô/ 
ff) 

2.33 
2.45 . 2 . 57 . 
2.70 
1 . 19 
3.35 
2.48 
3.76 

: 3 . 35 

solids 

30 
29 
28 
217 
34 
23 
29 
21 
23 

Classifier disch· • -e cont. 

:·~uth di scharge, feed to 
Callow 

·-----· -------- ;----------
Lo agent:.; f O!' flotatio _ of lead 

-------
Time Sod. cyanide 011 ::~ixtu1•e Crcsylic a~i_d ___ G_o_d_e._._u~s_l_1 _____ _ 

10.15 

12 . 15 
12.20 
12 . 25 
12 . 35 
12 . 5G 
1.00 
2 .15 
2 . 30 
3 .10 

0.20 
!Jill 

0 . 21 

0.23 
0.24 

Sample 
0.23 

3 .15 0.23 
4 . 00 0.2-: 
4 . 20 0 . 24 

shut 

no. 2 

0 . 29 
dovm - power 

0.24 

0 . 29 

off. 
0. 2t:: 

0.24 

0.24 

0 . 24 
0.24 

7 . 0 

5 . 0 

4 . 50 0.24 
,. 29 

0.23 0.24 5 . 0 --'------- -----· --~ ---- ---------

T1me 

1.35 
1.45 
2 . 30 
5 .00 
3 .1~ 
3 . 40 
3.45 
4 . 25 
4 . 30 
4 . 50 

Note: Soda a.sh fed to b•.l~. mill in so1id for:., other 
reo.0ent::: fed to overfl01 · fro __ 1 Do1"r classifier 

Rca~enta for flot~tion of zinc --------· --------
·.1ater (?u3 tar __ c_o_r.mer sul2hate ____ 1:~634 

0.38 

0. ::;5 

Cut in TT mixture 

0.23 

1.2 

1 . 2 
0 . 8 
1.2 
1 . 2 
1 . 3 

0 . 6 
0.55 

@ 0 . 63 lb.pcr ton 
0.:)0 
1 . 2 0.48 

Pino oil #5 

10 d.ro a pr mi~ 

8 

--------------------- 5 lb/ton 

-----· ----~ 
Time Product Zinc% Le d% Iron% Insol% 

Wholo Head sru1ple (Vezin sanpler) 5.65 2.87 6.87 
" Classifie:-.." overf'low heatl srunple 6 . 10 2 . 36 6 . 46 
!1 Lead conceatrate {Ruth ~ , t ) cr1i.ne 4.G5 35.51 6.72 28 . 3 
!I Il tailing feed to zn. flot::..tn . 5.2'7 0.21 6 . 00 -

1 . 15- 2 . 15 Zi:1c flotatio:1 conc. sa.::iple ~:.O • 
, 

50.66 0 . 61 10 . 91 
l li .. tailing t: l 1.96 0.10 .. 

2 . 15-3 . 00 
~, tr eonc. Il 2 51 . 18 0.72 

1 a fi tuiling fi 2 '7.64 0.11 
3 . 00-3 . 45 :, " conceatra Il 3 50.05 0.92 

Il r: Il t a.:t l :_ :1.rz; fi ., 
2 . 53 0 . 13 .:> 

3.45-4.20 Il tl conc . Il •Î 48 . 02 0 . 92 ,, 11 Il tailing n 4 1.24 0.11 
4.20-4 . 45 fi !1 conc. u 5 49.38 l.03 

n If :r taill·:c 
,, 

5 1 . 45 0 .10 
V'lhole Final zinc concentre.te 50.04 0.'72 

" Il 
_ n. tailin_g, av~~~-- __ -- 1.76 

Sum.-marz: Leud flotation The ore ras c;round in a pulp made 
alightly alkuline -.i:i. t_1. soda. ash. The a~ou t used 

ave1-.aged 5 lbs. pc,r ton of or,, and -:ms fed in th.e dry form to 
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the 0al1.. nill. .:n oil mixture ma.de up of 50% coal ta.r creosote 
fr-o· ... ·t:10 Dom.inioû Ta1° ": Che1:1ical Co, an~ 50;: -.;s.te1• as ta:i.-. fro 
the Bm":;."ett Co., ·rns also added to the ball mill. To t~1e 
cl s.:;ifier disctu:œ~,c, ·.,:b.icll led dir ,ctly to th flotation cells, 
a.pprox.b~ately O .'34 poU.':'lds pe:: .. ton of sodiun cyanide was added, 
togoth0:..· 7i th O . 25 lb. cresylic acid, 7 • .!.ich v:as used as a 
frothor. By the ·üse of thesc rcagents the resu:i.-c.s sLo•.m in 
the above table uere obtairred. The tuiline from the lead 
floto.tion celle -..as fe C.ircctly to "v:1.c zinc flo"cation colls. 

Zinc flots.tian - To the head of t .... e cells approxima tel y l .2 l b . 
copper suJ.phate '."Jas added, 0.6 lb. narrctts f634, (L'rl.d a 11ttle 
pine oil for frothing . The se rea..:;ent s ~rnl"'e fed il'!to an air> 
lift used te elevo.te the 1ulp to the Callo·7 cells. It ·12.s 
nccecsar:; to use 3Onc ;:,et'1od of' prelimina:!'.'y :1ixing in o_•der to 
get tl:c ;'634 oil into thG pulp, as it is of u. heaTy t rr•y nature . 
.rl. rc m:::•::able sepurution of the le J and zinc wan o t1:;.ined in 
this tec.t. The grade of t'1e lee.d concentrute .-a lo.i, but no 
c.ttenpt ,1 .... 3 ::111de to re-cJ.ea:u. it. The zinc tail~:ig \ as hig);., 
due to t:1e moderate use of flotation oil::: in order to obtain 
a hiGh si~ade zinc concentrate 

Recapi tulutio:1 of re3uJ..t.3 u~.r~1L .. cla3,,ifier ove1--f'low i::.a .. e .... d _s~:ele; 

Lead _û_vcre.;)c grade of concentr 0 .te 35.51 é 
,.1 

fi recover:,- 90 . 0 

Zinc AvePar;e grad€.. of concentra te 50.09 C'c' 
/.1 

fi recove1"'y ?3.8 

Pote: At t ine: d 1.wi ( teGt, the recovcn,y ,as OVel"' 3-r 
<> 0:J 

Conclusions: First - A rerrn.2• :able sepaPation can be obtained 
betv,een tl"'.!0 lead and zinc by selective flotation . 

Second - The grade of conccnti .. atc fl"'Ol!l both products is good, 
espocially -'..:.hc..-;:; of t:1e zinc product. 'l'hird - A high recovery 
of tl::e le ad c ~n be obtn1ned. Foui·tll - Fror. observation of the 
OI.,erc.tinc co:1d:l tion.:; ùuring t:1e te.3t a ..m1ch better roco-vm.'y of 
the zinc eanbe expected. ~•iftk1 - That the grade o.i. the lea.d 
concentra.te can · :r•...,.:scd lJy --ore carcful control O- the 
floto.~...,10:1 celle '.;ithcut lo·.ïcrl:-1v t':.e ext:r•acti01_. 

Test Uo . 8 

General desc1"iption _of to:.::.t: This test, tot;ether uith test 
no. 9 ·,re1·0 run to demonstrate 

the tuo !'1ethods of co rnentrat:on for "!.:ecs,.•J. TetPeault o.nd 
their 011:;in.00:"', \!ho ·1ore 9roo-;nt y appoint::10nt. 

The procodurc follo· :ed in t:;1.. .. tcct i:J ;:-:inil~::: to that 
used in tents nos. 2 to 5 

:;)etai ls of operation: Arnount of ore fe to ball mill 
Rate of feed Jcr hour 

---- -- --- ----·---·-- -
----·- - -~#d?:.t. 

1 . 3 
... 48+65 
... -,5+100 
-100+150 
-150+200 
-200 

5.3 
3D.2 
68.4 
67.8 

318.0 

Porcont ------ --
0.26 
l 06 
7.84 

13.G8 
15.56 
63.60 

1.32 
9.16 

22.8.: 
36.40 

100.00 

4200 lbs. 
1000 n 



_~arùEle 

!I 

• 

l 
2 
3 
4 
5 
6 

l 
2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 

Time 

12.20 
12.25 
1.15 
2.00 
2 . 20 
2 . 45 
3.00 
3,20 
3.45 

Time 

Whole 
11 

fi 

tl 
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Pul,E Densi tios 
--- -----
No. Tine _ Height Ratio d solids I;) 

12.40 1415 l 1.222 45 
1.10 1540 1 0.852 54 
1 . 35 1550 l 0.852 54 
1.60 1530 1 0.88'7 53 
2.35 1490 1 1.0 50 
3.00 1485 1 1 .0 50 

12 . 30 1275 1 2.os 33 
1 .00 1340 1 1.564 39 
1.30 1260 1 . 2.125 32 
1.45 1300 1 1.778 36 
2 . 30 1240 1 2 . 333 30 
2 . 35 1260 1 2 . 125 nt; 

,j(., 

2.45 1295 1 J. . 85'7 35 
3.00 1280 1 .: 1.940 34 
3 .40 1285 1 1.940 34 

12.45 1105 1 . 5 /667 15 . 
I 

1.10 1140 1 4.263 19 
1.25 1240 1 2 . 333 30 
1.-15 1205 1 2 . 846 26 
2 .15 1260 l 2 . 125 32 
2 . 20 1205 l 2 . 846 26 
2.35 1150 1 4.0 20 

Zinc Rea.~ents 

Soda o.sh 

2 . 5 

2 . 5 

2 .3 

Copyor :mlpll 

1 . 08 

1 . 20 

2 . 3 1 . 20 
2 . 3 

/f.63-4 

0.4G 
0.44 

0 .49 
Ball mill shut down. -----~--

Analysi s or s~les 

Product 

Head so.:mple (Vezin sa:~pler) 
Classifier ove rflmi (fèed to t abl e} 
1.1a.ble concentra te {leacl) 
Table tailing (feed to cells) 

Ball ~11 discha:>ge 

Classifier discharge 

Feed to Cal low cells 

Pine oil # 5 

0 . 23 
0 .. 23 

YZ cha;1.ged to TT 
TT 

0.36 
0 . 27 

Zinc c:f 
e Lead % 

4.92 1.96 
4.87 1.62 

10.85 60.26 
4.42 0.45 

Iron% 

'1.02 

12 . 20- 2.30 Flote.tiùn conce~~tr~te sa.~:1f,le no . l 38.65 5.12 

·. füole 

Il taili:ng l 0.48 0,22 
!I conccn t::..,atc 37.65 4 .76 

Recanitulat;ion of rcsults u s ine, classifier overflorr as head su:1-1le: ~ . t:, 

( Assuming tha.t by retabline; the ~inc concentrate 50% of the 
lend in - it would be r ecovered) 

Lead Ave:t•ar;e ,..,r•adc of concentra te 68.26 <, 
{.; I" 

Il r ecovery of leacl ?8.80 

Zi nc Average :.;rade of concentre.te 37.65 % 
If recover•y of zinc 91.4 

Su mmary: 'l'he crusrnnr; i n this test uan coaroer than in any 
of the preceedi ng tests . The adv ntago of coarse 

crus2ine is clea.rly exemplified in tl:e results by the increase 
in t he recovery of the ler.d. The first t able separat:f.on alone 
recove1~cd 70.8% of the lend in the feed . 

Tho mnount of soda asi.1 used ua3 approxirn.ately 8 . 5 l b/ton. 
1rhc oi l a voreced O . 4:5 l1..)/to:c. of tho Barrettn :,1634 and O . 25 lb/ton YZ 
and TT mixtures . The YZ wa8 used durinr; the first ha.lf of the 
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Time 
11.15 
1 2 .15 
1.20 
2 . 10 
2 . 30 
3 . 10 

4 . 00 
4 . 20 

11 . 20 
12 . 00 
12 . 15 
12 . 30 
1.15 

1 . 30 
2 . 10 
2 . 30 
3 . 10 
3 . 45 
4 . 20 
4 . 40 

11.30 
11 . 45 
12 . 00 
12 . 45 
1. 15 
1.40 
1. 55 
2 . 40 
3 . 05 
3 . 50 
4 . 15 
4 . 40 
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t est a.~d TT during t he latter half . The density of the feed 
to the flot a tion cel ls waa t hicker t hen in te s t no . 5, and this 
no doubt accounted for the lower grade of concentrate made. 

Conclusions: First - The r esult s of t hi s test e mphasize the 
point that coarse crushi ng recovers more lead 

on the t able. Second - That the density of the pulp i n t he 
flota.tion ce lls zhould not be all0\7Cd to get thicker than 1 :3 

Test No . 9 T 

General description of te st: This is a selective flotation 
test. The ob ject was to 

produce a high grade lead and zinc concentrate . The 
classifier overflow wa.s fed directly to a four- cell Ruth 
flot ation na.chi ne Yihere a l ead concen t1•at0 was made in one 
operation, no cleaner ce ll bei ng used . The concentre.te from 
t he last t wo cel l s of the Ruth were returned to the feed end 
of t he :".18.chi ne , a. fini shed concentrate being taken frora the 
first t wo cells . The t a i ling was pur:ipeà to Cullow cells 
consisting of t no rougher cells oper a ted in parallel , and 
t wo cleanern in parallel. The middling product from the two 
clean.ers nas returned t o t he feed end of t he rougher cells. 

Details of operatiOJ:?-..:.. Amount of f'eed t o ball mill 
Rnte of feed pe r hour 

7700 l bs. 
1400 n 

Screen te st of Clas sifier Overflo7 

Me sh ;e i ght Percent CUmulative ~ 
+48 3.2 0 . 64 
- 48+65 8.7 1 . 74 2 . 38 
- 65+100 40.9 8.21 10.59 
-100+150 62 .5 1 2 . 51 23.10 
.. 150+200 49. 4 10.0 33 . 10 
- 200 334.0 66 . 9 100 . 00 

Pul,E Densities 
Wei crht Ç) Ratio % solids 

1480 1 1 . 0 50 Ball mill dis charge 
1520 1 0.923 52 
1497 1 0 . 961 51 
1 510 l 0 . 923 52 
1500 1 0 . 961 51 
1500 l 0 .961 51 
1550 1 0 . 852 54 
1 510 1 0 . 923 52 

1255 1 2 . 226 31 Clas sifier overflow 
1320 1 1 . 703 37 
1207 1 2 . 846 26 
1235 l 2 . 448 29 
1305 1 1 .778 31 
1255 1 . 2 . 226 31 . 
1297 1 1 . 857 35 
1240 1 . 2 . 333 30 . 
1260 1 2 . 125 32 
1270 1 2 . 125 32 
1270 1 2 . 125 33 
1220 l : 2 . 571 28 

1105 1 5 . 667 15 Feed to Callow cella 
1155 1 3.762 21 
1170 1 3.525 22 
1185 l 3 . 167 23 
1175 1 3 . 348 23 
1205 1 2 . 846 26 
1195 1 3.000 25 
1192 1 3 . 000 25 
1190 1 3 . 000 25 
1215 1 2 . 704 27 
1245 1 2 . 353 30 
1180 1 3 . 167 24 



T1me 

10.50 
11000 
:r2 .30 
·1.30 
:,2 .oo 
2.45 
3.15 
4.00 

T1me 
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Soda a.sh 

3.44 
3.4:4 
3.44 
3.44 
3.44 

. :3.44 

Soda ash 

Lea.d Reagents 

Sod. cyanide 

0.12 
0.12 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 

Zinc Heagents 

CoEEer sulEh· 

Cresyl1c acid 011 mixture 

0.21 0.43 
0.23 0.48 
0.23 0.55 
0.23 0.72 
0.23 0.72 
0.23 0.72 
0.23 0.60 
0.23 0.72 -----------

#634 TT P1ne oil #_5 
11.30 no further sode. 1.08 0.49 0.25 
12.15 
12.50 
1.15 
1.40 
2.50 
3.20 

3.50 

T1me 

Whole 
n 

Special 

Special 

ash used 1.62 
1.48 0.49 0.27 2 dr.per min. 
1.62 0.49 0.27 
1.82 0.49 0.25 

#634 added to tailing cell 
1.08 0.73 0.27 

Fumol f/6, 2 dr. per min. to .froth 
1.62 0.37 

Analzsis of Products 

Product Zinc Lead Iron Insol Gold Silv 
cf (If d ~ ozs. ozs. () J 

Classifier overflo (head smple} 5.52 1.96 7.42 0.02 
Lead concentra te sample no. 1 4.17 51.09 2.60 16.13 0.30 

Il tailing li !1 l 5.12 0.22 6.16 49.04 tr 
Zinc concentra.te Il H l 41.46 2.72 

Il ta111ng Il tt 1 0.15 0.22 9.39 
If concentra te fi N 2 47.18 1 .15 
If to.iling Il Il 2 0.53 0 .17 
fi eoncentrate , total S9..'î1Ple 46.19 1.09 
'' tailing li Îf 0.30 0.15 

srunple first cleaner 
Zinc concentra te 20.86 1.29 11.92 11.30 
sanple of table concentra te b y ta.bling final flotation tailing 

3.64 0.06 

Soreen Anal1sis of Lead Concentrate 

Mesh )Yeight % weight Lead % 
•100 27.5 5.50 17.67 
-100+150 6.1 1.22 18.47 
-150+200 2.4 0.48 11.00 
.. 200 464.0 92.80 54.26 

Summary: A remarkable separatlon ,1as obtained betrreen the 
lead and zinc. No difficulties were encountered 

dur1ng the test and tbe operation was smooth and easily con
trolled. The regulation of the lead cells producing the final 
concentre.te requ1red rather c areful attention, but nothing ou:b 
of the ordinary. The zinc cells operated smoothly and produced 
the typical froth which had been ob served to give good results 
dur1ng the whole run wi thout any change in character . One 
spccial sample was taken of the f1rst cleaner concentrate to 
determine if it was necessary to use t he two cleanei-•s. This 
sample shows t hat t he second cell is dropping cons1derable 
gangue mineral. A special test was r:1ade on the zinc flotation 
or final ta1ling going to waste. Part of th1s tailing was 
tabled and a narro~ band of iron conoentrate near the top of 
the table was eut out. The ob ject of t h is test was to deter
m1ne if the iron sulphides carried o.ny appreciable gold or\ 
silver. The concentra.te made was a very clean pyrite carrying 
some lead. A..~ analysis was ma.de for lead, gold, and silver, 

3.28 

0.70 

6.44 

·~·1h1cr:. 4!].i~e co:r:!.clusivel_-:, ____ shm:,~ t ~o.t_ the_ iron pyrite does not 
carry the eold and silver, and t ha t they are associated with- -
the galena, as therc is enough pre:Jent to account for all the 
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gold and silver prescnt . The lend content in t~..is st:.""llple 
beaPs pr:....c·t.ically the na~1.e 1'a ,io to gold e.nd silver contc!lt 
as the le ad content in the 1ead sar,ple. 

_\verar;e ~!'G.de of lead COa1COntrü te 51.09 cl 
/Y 

tf recovery of lead 89 . 4 

Average grade of zinc concentra te 46.17 d 
/0 

r, recovery of zinc 94.8 

Conclusions: f'irst - The o:r·c i G a.n~enable to concei1tration 
by selective flotation. A fair grade of lead 

concentra te is obta1_1ed ·,;i th a .rl0h recovery of the leod values. 
A very good gl"ade of zinc concentrate is producod uith a very 
high recovery of the zl1 c values. Second - '.Lhis test would 
indicatc that a necond cleuning opei--a tion on t:10 zinc concen
tra te is necesnapy to rcduce the percento.ge of insoluble in 
the concentrutc, and .ence raise the grade . ~hird - The gold 
and silver practically all report in the leud conce:1trate and 
a hig~1 recovery is obt~tined, t::.c taili!lG run:1i:?:1;-_:; only a traee 
in gold. 

ŒB.NERAL SUMï AI Y & C0~.:_CLU~I0NS: Two methodn of concentration 
a1•e sui::;. ,ested for the treatment 

of this ore, ·:iamely - tabling to recover the lead followed by 
flotc.tion of tk'..c table ta1 lin~ to recover tLe zinc, and re
tabling the flota.tioi. zinc concentra te to ::,ecover ad.di tional 
lead. T .. e alte:."nr..t v0 :"':othod is seloctiVf-J flotL.tion, where a 
slightly lo·1e1~ grade lead co centr te is obtaiaed, but wi th 
a .mich hig!'..er recovery th n in t :_e firs-c method, and a higher 
gr adc zinc co centra te, lo,rnr 1,.1 10°.d, ui t 1 a ... ,1:1roximately the 
sc~ne r0covery as in t~e first method . 

By tho first met:1od, provided thut a system of graded 
crushing, screening, ~~d classification is uc:cd, and a classified 
product fed to the t bles, and the flotution concentra.te is 
re - tabled, 80% of the leQd values should be recovered in a high 
gr· d0 lead concentrate containing 65~ to 7O~ lea.d . The r,old 
&.:."ld silver values in the ore aI•e p1•actically 11 recovered, 
and cl'l..iefly repor't in the lead concentrate. Tb.e zinc co:1centrate 
consistently co ~tains only 0 . 10 oz . of gold, a.nd 1;-:p·)roxi..1ately 

2 .O ozs . sil ver pc_ ton. Th zi;:1c :::>ecove1·y is bigh, ~-"ld 905~ 
can be cxpected li t!:1 a grade of concentrnte assuying , · 1nd 
43;"; to 45}; Zn . 'fne chief' difficul ty in obtaining u ' i grade 
zinc concentra te i s due to the tende!1cy of the clilo1 .. i tic gangue 
mineral to float. Thic 1 ay not be so r arlœd in o. larger 
floto.tion unit. 

By the second M.ethod of uelective flotation, a. 50% lea.d 
concentra te can be obt· ined ri th a DO, ' Pecovery of the lead 
values, and cont:.:i ing, fron fieures obtain d i .JT:lall c:cale 
selective flotation test no . 1 ,. 955; of the r;old nnd 87~ of' the 
silver . A 5O~ ~-::inc concentrate ca.n be obtained, hc.vin0 a lead 
content of les 3 tha.n 1 . 5J&, and ·,fi th a recovcry of better than 
90% of the zinc values. 


