¥ o~ -r‘:.’
P = J

OTTAWA July 2nd, 1943,

ORE DRESSING AND METALLURGICAL LABORATORIES,

Investigation No, 1438,

Pilot Plant Tests on a Lead-Zinc Ore from
the Property of New Calumet Mines Limited,
Calumet Island, Campbell's Bay, Quebec,

(Copy No, .)



TABLE OF CONTENTS

—— e W

==l Pages
gggotion_A. - GENERAL. . o-n«ga-o’_’:-:c-'s'°o-'o°o°‘°o~o~o .:1__.»- 81""8-

Shipments. Location of property. General
characteristics of the ore. Results of
tests. Sampling and analysis. RECOMMENDED
FLOW<SHEET. Discussion of flow-sheet.

Section B. - DETAILS OF REPRESENTATIVE TESTS. io0. o540 8-15,

Test NO. 14 _ High“GI’ade Ore~....Ill..lC.ll.I'lll. 8.
Genéral, ‘Lead circult, Zinc .circuit.
Reagent consumption. 'Results. Sereen
tests.,.

Test I\IOO 11 "' LOW'-GI‘ade OI‘G‘_.'.':,;.‘....... LR IR SR L BN BRI I ) 11.

Reagent consumption. Results. Screen
test - classifier overflows

Flow-Sheet Used For These TestSe.eiiv.vevsnceces.., 14(15).

Lead minerals, %Zinc minerals. Silver
minerals. ‘Gold. Minor sulphides. Gangue
minerals. .Geology reference.

section D. - DESCRIPTION OF INDIVIDUAL THSTS. . . . 18-21.

Reagent Consumption, Tests Nos. 1 to 14 ....... 19.-

Results of Tests Nos. 1 to 14 tieeertrrrencnnas 20-2l.'
Section H. -~ DISCUSSION OF METALLURGY. . +« ¢« & o « o 22-32.

Bffect of various grinds. Action of frothers.
Action of collectors. Action of depressants.
Aetion of pH regulators. Action of activators.
Lead metallurgy. Gold metallurgy. Silver
metallurgy. Zinc metallurgy. Iron metallurgy.

Tonnage Figure Calculations, Using
Tost NO. 5 a8 EXample teuievereveeesenassnonse 31.

SeotiOl’l Fo - SU]\’IMARY AND CONCLUSIOI\IS. . LS - L] . L3 * [y 53.

e Iy y—

|
|
Section C. - MICROSCOPTIC EXAMINATION. . . & « o « & 16-17.



OTTAWA July 2nd, 1943,

REPORT

ORE DRESSING AND METALLURGICAL LABORATORIES.

Investigation No, 1438,

Pilot Plant Tests on a Lead~Zinc Ore from
the Property of New Calumet Mines Limited,
Caluinet Island, Campbell's Bay, Quebec.

SECTION A, = GENERAL,

Shipments:

During April and May, 1943, two shipments of
lead~zinc ore were received from the New Calumet Mines
Limited, Campbell's Bay, Quebec, Lot No, 1 weighed
approximately 18 tons and was considered representative
of the ore body, Lot No, 2 consisted of approximately
5 tons and was a sample of the low-grade section of the

mine,

Location of Property:

The property is located on Calumet Island, in
the Ottawa river adjacent to Campbellt!s Bay, Pontiac
County, Quebec, It is served by the Waltham branch of

the Canadian Pacific railway.
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General Characteristics of the Ore:

The ore is a lead-zinc ore carrying appreciable
values‘in silver and mihdrlvalﬁes in gold, 1

The lead mineral is galena and the zinc minerals
are sphalerite and marmatite(?)., The silver minerals are
associated with the galena,

Pyrite and pyrrhotite are present, the latter
being the more abundant,

Considerable mica is present, and calcite was
noted, particularly in the low-grade ore,

Detaills of the microscopic examination of drill-~

core samples are given later in the report,

Results of Tests:

No difficulty was experienced in the concentration
of the sconomic minerals of this ore, Results were uniformly
good on both lots of ore, The following table gives the

results to be expected from the concentration of this ore:

a
Q

g LOT NO, 1 " LOT NO, 2
Metal : tRecoveryg :Recovery,
: Grade rper cente Grade sper cent
Lead $65 to 66 per cent: 97-98 163 to 64 per cent: 95-96
Zinc 154 to 55 n 2 9495 :48 to 50 " : 93-94
Gold oo H H S
(in lead conecs) :0,10-0,15 oz,/ton: 60-70 :0,10-0,15 oz./ton: 45-50
Silver H 3 : e
(in lead cone,) :105=110 ft s 87«92 3120~130 n s 77=80

o
A

Tbe lower recoveries in Lot No, 2 can be attributed
almost entirely to the lower grade of the feed, as the tailings
assays gave almost the same results as were obtained in the
higher-grade ore in Lot No, 1,

The grade of zinc concentrate obtained from Lot No, 2
would probably be higher in operation than was shown by the

tests.
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Sampling and Analysig:s

The ore in Lot No, 1 was crushed to minus 1 inch
and a head sample cut by the automatic sampler, This sample
was further reduced by crushing and riffling to an appropriate
size for analysils.

The ore in Lot No. 2 was crushed to minus % inch
and an operational sample wascbakénlof thélballlmiildfesd at
15-minute intervals during the run of this ore, This sample
was also further feduced by standard methods to obtain the
final assay sample,

The analyses of the head samples are as follows:

Gold (Au) 0,02 oz,/ton 0,01 oz, /ton

Silver (Ag) 10,85 " 6,52 n

Determingtion ° Lot No, 1 H Lot No, 2_
Lead (Pb) ; 6,21 per cent ; 2.30 ﬁer cent
Zinc (7n) § 14,66 " ; 7,45 N
Iron (Fe) : 5,71 " : 6,93 "
Copper (Cu) i | 0,14 i ; 0,10 i
Cadmium (Cd) : 10,016 " :  Not determined,
Arsenic (As) ; 0,008 " : Not determined,
Antimony (Sb) ; 0,03 0t % Not determined,
Lime (Ca0) : 6,84 n E 9,30 per cent
Silica (SiOg) ; 27,18 "s ; Not determined,

- Alumina (Algog) ; 4,78 n E Not determined,
Mognesia (MgO0) ; 10,49 n % Not determined.
Acid ihsoluble ; 46,11 n % 45,00 per cent

The mill was operated for six hours dally, the
samples of the products being taken during the last 3% hours
of the run, This allowed the circuit to become adjusted to
changes of reagents, etc,

A bulk sample of both the lead and zinc concentrates
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(Sampling and Analysis, cont'd) -

was obtained from Run No. 5, These samples were baken during
one lbo-minute interval only but are considered indlcative of
what is to be expected from the mill operation, A complete

analysis of these two products is given below:

Determination Lead concentrate Zinc concentrate
Lead (Pb) 63,94 per cent 0,31 per cent
zine (2Zn) 3,85 55,60 "

Iron (Fe) 3,39 n 8,48 n
Copper (Cu) 0.45 " Not determined,
Sulphur (8) 14,10 u 32,13 per cent

C Cadmium (Cd) Not determined, 0,12 n

Arsenic (As) 0,02 per cent None detected.

0 00 OB 0P 6D 0O RS OD DO 56 DO 6O OO OP O OO0 6 00 05 8w 65 oo |eo

Antimony (Sb) 0,18 " Trace,

Lime (Ca0) 2,17 t 0,28 per cent
Silica (Si0g) 6,82 " 0,70 "
Alumina (AlgOg) Not determined, 0.24 n
Magnesia (MgO) Not determined, 0.44 "
Acid insoluble 11,34 per cent 1,09 t

Gold (Au) 0.18 oz,/ton 0,01 oz,/ton
Silver (Ag) 103,86 " 2,02 M
Iron (HC1

soluble) Not determined. 7.88 per cent

88 85 6D 66 ®5 4P PO B3 #5 DD 6P &P
‘o9 SO0 0D 09 60 88 &8 20 68 42 0P BY AP SY GO B3 95 OO GO B0 D& BD OO0 oD GP €85 &P @0 op be & ep 0 ap |lpe




RECOMMENDED FLOW--SHERT e

Ball Mill Feed

*T

———8ands » ' Clagsifier

Overflow (65 per cent minus 200 mesh)

Lead Conditioner:

<

Tailing 4 Lead.Rougher
High-Gra!e Conc. LowsGrade Conc,
' Leadvbleaner—ed >~ Talling
Conﬁentrate

Léngﬁeeleaner —=Tailing

I'inal Liead Conoentrate!

2 >Zinc Flot,; Feeds S
Zinc Conditioner

Zinc Roughers®
: ¥ :
High=Grade Conc, Low-Grade Conc,—s—

N
|

Tailing Zine Cleeaners >Talling to Waste

v
| Conecentrate
Tailing

~7Zine Recleaner

Final Zinc Concentrate.

® Note: A double concentrate launder for the zinc roughers
is desirable so that the operator can vary the amount of
concentrate returned to the zinc rougher conditioner
according to the grade of zinc in the gzinc rougher feed,
The flow=sheet actually used for these tests is shown
diagramatically on Page 18,

R R
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Discussion of FlowsSheet:

The flowTSheet recommended on Page 5 was used in
o iy
the lead circuit for all tests succeeding Test No, 7, Due
to lack of sufficient equipment we were unable to follow that
section of the flowssheet which is recommended for the zine
circuit, and ‘all the zinc rougher concentrates were sent bto
the gzinc cleaners in every test,

In the lead circuit, while one cleaning step gave
a good grade of lead; the tests indicate thaf another cleaning
step would help in increasing the zinc recovery in the zinc
concentrates, by decreasing the recovery of zinc in the lead
concentrate, While a satisfactory grade of lead could be
obtained in one cleaning step, it might lead to shortecircuiting
of the coarser lead minerals with the subsequent loss of lead
and silver in the lead rougher tailing, The first cell of the
lead rougher circuit (total of 8 cells) was of sufficiently
high grade to be sent direct to the second cleaner circuit,
with consequent lowering of the burden on the lead cleaner
circuit,

The use of a double launder in the zinc rougher
circuit, so that a variable portion of the zinc rougher concen-
trates could be returned to the head of the zinc circuit, is
indicated, This would serve to obtain a fairly even grade of
feed to the zinc rougher circuit and would keep some of the
gangue minerals from reporting in the zinc cleaning circuit,
When a le~gradé zinc rougher concentrate is obtained, as in
the case of Lot No, 2, the gangue minerals, particularly mica,
appear in the final zinc concentrate, It is advantageous to
maintain the grade of the zinc rougher concentrates above 48

per cent zinc and the use of this type of circuit will give
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(Discussion of the Flow-3heet, cont!d) =

thisyoslong with the maximum recovery of the zinc minerals,

While the recoveries and grades of both lead and
zinc were good at grinds of about 54 per cent minus 200 mesh,
there was some indication that the coarser minerals were
having a tendency to build up in the cireuit, There was a
steady increase in the grade of zinc in the final talling
at the coarser grinds, which increase appears to be attributs
ab le to the coarsenesé of the grind rather thaﬁ to changes
in reagents,

The galena appears to be frée and to float quite
easily at the coarser grinds, but the recovery of zinc in the
lead concentrate appears to be higher at the coarse grind than
at the finer grind, More mica also appears in the lead concen-

trate, This may be due to the larger quantity of frother

.required to keep the coarser galena particles from dropping

out,
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SECTION B, =~ DETAILS OF REPRESENTATIVE TESTS
T {(Test No, 4, High Grade;
Gty Test No, 11, Low Grade).

Test No, 14, = High-Grade Orse,

Generals

Feed rate; 500 pounds per hour,

Per cent pH

_solids value
Classifier overflow - 33 10,0
Lead rougher tailing - 25 9.7
Zinc rougher feed - 20 11,3
Zinc cleaner talling ~ “ 11,3

Lead Circult =

The conditioning time was 17 minutes and the lead
rougher flotation time was 18 minutes, The lead rougher
circuit comprised eight No, 7 Denver flotation cells, The
first cell of the lead roughers, along wlth the concentrate
from the single cleaner cell, went to the lead recleaner
(one cell) from which a final concentrate was removed, The
concentrate from the remaining seven cells of the lead rougher
circuit was cleaned in a single cell, The lead recleaner
tailing joined the lead cleaner feed and the lead cleaner
taliling Jjoined the lead rougher feed, The lead rougher

tailing went to the zinc circuit.

Zinc Clrcuit =

The zinc rougher feed was conditioned for 9 minutes
then floated for 18 minutes in ten No, 7 Denver cells, The
zinc rougher concentrates went to four cleaner cells and the
zinc cleaner concentrates went to two recleaning cells, The
zinc recleaner tailling joined the zinc cleaner feed and the

zinc cleaner talling joined the lead rougher talling and wasec



(Test No, 14, cont'd) -

pumped to the zinc rougher conditioner. The zinc rougher

tailing was discarded as the final tailing.

Reagent Consumption:

Place of‘addition Reagent

Ball milli ‘Soda ash -
Sodium silicate -
Zinc sulphate wee
Sodium cyanide -
Cresylic aecld -

Potassium ethyl xanthate

Lead conditioner? Potassium ethyl xanthate

3
Cresylic acid -
Zinc conditioner} Lime nd
Copper sulphate -
Potassium ethyl xanthate

Cresylic acid -

Zinc cleaner? Lime -

Pounds per
ton of feed

t

2,0
2,8
1.0
0,10
0,07

0,05

0,05

0,07

3,0
1,0
0.20

0.14

(Continued on next page)

¢ %



T . ' ) ’ . % ~
. { : - ' o : i
\

Results: ' B L o )

= (piiyoo fpT *oN 3sel)

P

AT mra Ty : e
o ;%;m? 'Qfggég wmﬁw*fea:RECOV RIE&HWﬁ%m
s cent ¢ 'Pb:, PFe ¢ Cu ¢Insol,s. Au ¢ Ag : "¥Pb = Zr ¢ Fe ¢ Cu §Trsdl, : Au. § Ag.
‘Feed : : 6.10.14»95« 5,813 2 £0,015:10,04: 3 : : : : :
Ball.-mill di scharge : _ H 7.50.14 12: 6.86; 3 : : $ 3 : : : : :
. . Classifier sanddsi . wsiil : 7.30:13,70: 6,862 T : H : : s H H s SN
! R : Ove’U..L‘f‘W 100,00 ¢ 6,10 l 12° 5.55:0 1524_-5‘.,,89 +0,014:11,31:100,0:100,0:100, O:lO0,0:-.lOO,,O«:1’@@,.;0{2?1.’@@,,0
Lead'recl cong, . &+ 9,06 :66, 003 3.29: 2.50:0.88:13,12 0,10 10.58: 98,1: 2,1: 4,2: 60.6: 2,61 64,3% 88,6
MW Cgailing 219,302 5,02: 4,88: : 2 : : : : : B :
Le‘ad-c,lemew t8iling 212,05: 7,31: 5,40: 2 : : ¥ : : : 2 $
. Lead r'oupher' concd. % +44,00; 6,90: 4,.18: : : : : 3 : : 2
I 1 L taz.llng ¢ 90,94 : O, 15 15, 19: “5,83: 149,15 :0,005: 1,42: H : : H ¢ e
S Zinge I'ecl, conc. a - 24,47 ¢ O, 15 55, 60“ 8. 0320.15-: 1.28 ¢0,01 : 2.83: 0,5: 96,4: 36,8y 24,2: 0,7: 14,3: 6,1
4R akaTling e : 0,13:21.60:13,60¢ : 2 : : 3 : : : :
4 Zine cleanmer conc, @ : 0,13:54,60; 8,14 : : 2 : : 2 s . s :
a1 moooo% . tailing s : 0,13: 5,85:15,90: H : 2 : : 2 : '3 : t
' Zinc .ovcrner' conc, & : 0,13:50,70: 8,652 : : : : : : : e : :
- " ta.lllnm s 66,47 : 0,13t 0,32: 4,75:0,03:66,78 :0,005¢ 0,90: 1.4: 1.5: 59,0: 15.,2: 96,7: 21.4: 57
: <~

88d)

(0T ©
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(Test No, 14, cont'd) -

Sér'sen. Tegbs: . 1 o
‘ _ Weight, per -cent

Mesh :Glassitior T TLead 1 Zins :  Pinal

s overflow ¢ congentrate: concentrate: tailing
+28 1 o2 L . 0.3
- 284 35 i 0,53 : : . 0.5
- 35+ 48 3 1,2 ; : : 1,8
48k 65 i 2.8 : 0,1 3.9
- 65+100 i 5,4 : : 0.7 i 7.8
~100+150 ¢ 11.4 . o5 : 2.6 . 16.1
~1504200 i 13,0 : 0.9 c 47 1 17.8
=200 ¢ 65.7 . 98,6 . ol.9  : 5.8

This run can be considered as typical of the results
to be expected from this ore, The flotation btime in the zinec
rougher circuilt appear$ to be about right -and the grade of

léaﬂﬁns&W@SlgOQ@‘tOInﬁﬁﬁiﬁﬁbaﬁeiﬂ#lrQﬁiﬁhe

rine going«btouthe

zinc rougher coricentrates should :go to the cleaning circuit.

—

Test No, 11, = Low-Grade Ore,

Reagent Consumption:

The reagent consumption on this test was identical
with that used in Test No, 14, except that potagsium cyanide
to the amount of 0,10 pound per ton of feed was fed to the
recleaner circuit as a further addition,

| The same pH values were maintained as in the

previous tests,

(Continuea on next page)

IR
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Results: . e ) ‘ L L

‘1T *OoN 3sed)

~ (P 3U00

‘Welght’: - -A’<S*XS A,7Y .S , : ¥ RECOVERIES, Per cent
! per s Per cent S e 0z./ton T C
: cent ¢ Pb 3. Zn s PFe fInsor,s Aw ¢ Ag < Pb : Zn': Fe 3 Au ¢ Ag
Fesd : s 2.60:5 7.69: 6,70 : 0,01 = 6,90: : H 3 :
Ball mill discharge ¢ . 2,65: 7.48: 7,10 s : : : : : :
Classifier sands e 2 2,75 8,02: 7,707 : ot : : B t. ot
® Dverflow - $100,00 ¢ 2,802 7,.37: 6,40 : 0,01 ¢ 6,62:100,0:100,0:100,0:100,0:100,0..
Lead reel, conec, s 4,18 :84,00: 2,4%: 5,10: 6,00 2 0,10 :134,80: 95,6: 1.4 3,33 43,3: 78,7
_ R pailing : 112,30 6,39: 9,40 K : : : : ’ :
" - Lead cléaner conc, 2 :52,00: 3,.09: 7450z : : : H s : H
oW M Eailing : :10.60: 6.23: 10,45: : : : : : 2 3
Lead rougher d¢onc, : 128,402  4,77: 12,40: : e : : : K3 :
MM Tesiling : : 0,13: 7.88: 6.,46: : 0,005 : 1,86 : : : P
Zinc recl, conc, : 14,13 ¢ 0,135 48.60: 11,95: 3,64 : 0,01 : 4.45: 0,6: $3.,2: 26,43 14,4: 8.8
" ¥ %failing T : 0.80: 4,12: 27,45: : = : : : : :
Zinc cledner conc, 3 ¢ 0,13: 45.40: 13,203 H 3 : 3 H 5 :
ST ®ailingo, s s 1.28: 42,92: 25,80 s : : H 3 H :
Zinc rougher conc, : : 0,15: 41,20: 13,70: e : : : s : :
®W gailing : 81,69 : 0,13:. 0.49: 4,73: : 0,005 ¢+ 1,095: .3.8: 5,4: 70.3: 42,3: 12,5

e

(BT eveq)

]
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(Test No, 11, cont'd) -

st "Screen Test - Classifier Overflow,

Weight,.

Mesh size per cent
+ 20 - 0.1
- 20# 28' - 0.4
~ 28+ 35 - 1.9
- 36+ 48 - 6.0
~ 48+ 65 = 6.3
~ 65+100 - 10,7
~100+150 - 13.4
~«150+200 - | 11.2
=200 - 50,0

The results of Test No, 11 were quite good
considering the lower grade of the feed as compared with
that in Test No, 14, In comparing this test with Test
No, 14 the lower percentage recovery obtained in this test
is due to the lower grade of the heads, as the assays of
the final tailings compare favourably with those in Test
No, 14, The effect of the lower grade is most noticeable
in the case of the gold and silver, the value of the gold
and silver in the final tailing being almost exactly the
same in the two tests, but the recovery of gold is 20 per
cent less and that of the silver is 10 per cent less in
Test No, 11,

In this test the lead froth was quite heavy and
slow-floating. This appears to be due mainly to the coarse-
ness of the grind, as the previous run (No, 10) on this ore
was quite satisfactory in this respect and the only ohange
(apart from a slight change in the value of the feed) was in

lowering the grind from 65 per cent minus 200 mesh to 50 per
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(Test No, 11, conttd) =

cent-minus‘goo mesh,

The grade of the zinc products showed a consider-
able drop over that obtained in Test No, 14, Both the iron
and insoluble showed a distinct increase in the final con=
centratés; It is considefed that as good a grade could
have béen obtéined on this ore as on the highersgrade ore
if a portion of the zinc rougher concentrates could have
been returned to the head of the zinc rougher circult, This
would have resulted in a higher grade of feed to the cleaner
circuit and would, in turn, have given a better grade of
zinc in the zine coricentrates, Although the grind was
comparatively coarse din this test the fact that a similar
grade of éoncentrate was obtained in Test No, 10 (65 per
cent minus 200 mesh) would seem to indicate that’the cleaner

circuit was being somewhat crowded with gangue minerals,

-

FMlow~Sheet Used for These Tests.

On the following page 1s given a diéggngof the -
flow-sheet actually used in this investigation.

(See diagram on Page 15)

peonpumtuony
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SECTION ¢, - MICROSCOPIC EXAMINATION,

The ore is a lead=zinc ore carrying appreciable
values in silver and minor values in gold, Tt also contained
pyrite, pyrrhotite and chalcopyrite, Noticeable among the
gangue minerals was muscovite mica, |

Tn general, the metallic minerals are distributed
through the ore as masses, grainsg, and stringers., Massive
pyrrhotite, sphalerite dand galena are common,

Lead Minerals «

The lead mineral is galena and occurs in quite
coarse c¢rystals, With the galena-afe agssoclated the silver

minerals and tetrahedrite,.

"Zinc Minerals -

The main zinc mineral is sphalerite but evidence
obtained from flotation also indicabtes the presenééXQf
marmatiﬁe. Sphalerite commonly dOnfains graing of galena,

The presence .of marmatite was suspected when the
iron content of the zinc concentrate appeared to reach a
minimum of 8 per cent iron, Chemical analysis of the concen=
trates obtained in Test No, 5 gave 8,48 per dent total iron
and 7.80 per cent hydrochloric-acid-soluble iron, Although
pyrrhotite 1s present in the ore, the zinc concentrate when
teated under the magnet appeared to be completely free of this
mineral, The only wayothatythisthﬁghmahmgntndﬁuxﬁﬁﬁéidei¢~
solublé iron could be accounted for is by the presence of-
marmatite, a zincsiron sulphide, The presence of this iron
limits the maximum grade that can be expected from this ore

to 67 to &8 per cent zine.

Silver Minerals =

Microscopic examination indicates that the silver
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(Microscopic Examination, cont'd) -

content of the ore is distributed (1) as argentite inclusions’ in
galena;- (8) in solidAsolup;on in.gélena, and (3) in tetrahedrite,
. o1 - .

No evidence has been found as yet to show any parti=
cular relation of fhe gold with any of the other minerals.
Flotation tests indicate that if there is any association it is
with the silver and lead minerals, No evidence of free gold
was noted, The classifier bed and the ball mill sands were
assayed at the conclusioﬁ of the tests, but no unusual concens

tration of gold was observed there,

Minor Sulpkides -

There are three main iron sulphides present: Pyrrho=
tite, pyrite, and marcasite, Pyrrhotite is probably the most
abundant, and occurs often in masses, Pyrite is usually present
as disseminated grains, often somewhat corroded where they are
included in ﬁassive sulphides, Marcasite appears to be an
alteration product of pyrite and pyrrhotite,

The copper occurs as tetrahedrite, which is associated
with galena, and chalcopyrite, which . is.assocliated with the
sphalerite and pyrrhptite.

Gangue Minerals =

The main gangue minerals thaﬁ'affect the flotation
are mica and calcite, Congiderable muscovite mica is present
in the ore, Calcite was quite prominent, particularly in Lot
No, 2 from the low~grade section, The gangue appears to Be an
altered amphibolite, TFeldspar, tremolite, altered pyroxene,
and the alteration products chlerite and serecite are present.

| For the geology, reference should be made to "Zinc-
Lead Deposits of Calumet Island," by W, W, Moorehouse, Bulletin

of the Geological Socilety of America, 1941,

===







Reagent Consumption - Pounds per ton of ore,
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Results, Test Nos, 1 to 14:

s tWeight, s AR S S TA YOS - 2 nar + .
Test : ¢ per s - - Per cent .- v Oz./bon. ¢ RECOVﬁRIES’ per cent. :EESZéQ
No., = Product s cent : Pb An~: Fe %Insols Eu 3 Ag i Pb : Zn : Fe : Lu : Ag;:” vt

1. ¢« Peed £100,00 = 4.15 16,94: b5, VOe : :0,021: 8,45:100,0:100,0:1 OO Oz 100 .0:100,0: 69‘8
s Tead concentrate : 9,44 :42,80: 6{69“ 7,55:19,76:0,13 :80,84: 97,4: 3,7: 12.5: 57.5: 90,3:
s  Zinc R : 29,56 : 0,10:54,45: 8,20: 1,00:0,01 : 1.37: O0,7: 95.0: 42,5: 14,0: 4,83
:+ Final tailing : 61,00 ¢ 0,13 0,35: 4.,20: O‘Ol :+ 0,68: 1,9: 1,3: 45,0: 28,55 4,9:. .

2. ¢+ Feed $+100,00 ¢ 4,50:15,%2: 5,98‘ :0, 018: 8.15:100,0:100. O“lOO 0:100,0:100,0% 81,2

© ¢+ Lead concentrate : 8,75 :50,00: 5,73: 4,13:18,05: 0,14 :84,12: 97,3: 3,2: 6,0: 67,2: 90,41
s Zinc n + 27.58 ¢ 0,15:54,85: 8,41: 1.,87:0,01 = 1,37: 0,9:-95.0: 38,8: 15,3: 4,6:
¢ Pinal tailing s 63,67 ¢ 0,13: 0,46: 5,18: 30,005 0,64: 1,8: 2138. 55.2§ 17.5: 5,08

De k Feed $100,00 & 5.80:14,41: 5,75 ' 20.022:10,55:100.0:100¢O°lOO O:lQ0.0:lOO!O: 54,9

i Lead concentrate : 9,06 :62,80: 4,12: 3,15:12,60:0,14 :103,96: 98,1: 2,6: 5,0t 58,3: 89,4: L
¢ . Zine. R s 28,67 ¢ 0,10:46,84: 9,80: 8,00:0,01 ¢« 2.33: 0,5: ©3,2: 48,8: 13,3: 6,12 w
s 1 tailing t 62,27 ¢+ 0,13: 0,98: 4,263 “O 01 ¢ O, 746 1 4ﬂ 4,2t 46,2: 28,4: 4.5 £
2 P : : s Cos H H : : s q o}

4, @ Feed :100,00 : 6.24:13,94: 5,98: “O 017:10, 10 100, O‘100.0:100,02100.0:1@0,01 71,0 .

~ ¢ Lead concentrate : 7.73 :76,40: 1,73: 1,50: B8,64:0,14 122,72t 94,6: 1,0: 1,9:% 65,1: 85,5 98,95 o
s  Zinc " : 24,82 : 0,77:53.85: 8.30: 3,24:;0,01 : 3,83: 3.0: 95,1: 34,3:¢ 15,1: 8,0z ;
: Final tailing : 87,65 : 0,22: 0,81l: 5,62: 20,005 1,082 2,4: 3. 9' 63,8t 19.8: .6,5%

5, : Peed :100,00 @ B5,70:13,72: 5,95: 20.026:10.46:100.0‘100 05100;02100,0:100,62 54,2

~ : TLead concentrate : 9.70 :58,00: 4,39: 3,53:13,66:0,17 $97.88: 98.8: 3,1: 5.9: 61,5 90,7: 81.0
s Zinc t s 23.48 : 0,08:55,59: 8,57: 1.40:0,0L ¢ 1,92: 0,32 95.,1: 83.8: 7,7t 1,8: 95,95
¢ Pinal tailing + 66,82 : 0,08: 0,36: 5,383 <0,01 : 1. 17“" 0.9: 1.8: 80,3: 30.8: 7,5¢

6. ¢+ Feed :100,00 ¢ .,6,00:13,78: 5,49: +0,017:11, 62QlOO ,0:100,0:100,0:100,0:100,0: 52,6

~ ¢+ Lead concentrats 3 10.52 :58,00: 4,68: 3,34:17,06:0,11 :95,44: 98,2: 3,6: ©6.4: 87,4, B6,4:
¢ Zinc i « 22,98 ¢+ 0,10:55,10: 8,28: 1,30:0,01 ¢« 2,263 O, 4% 91.9: 34,7: 13.4: 4.5:
¢+ Final tailing s 66,50 : 0,13 0,94 4,.87: +0,005s 1.59: 1.4: 4,5: 58,9: 19.2: 9.1:

7. ¢ Tesd ¢100,00 + 6,50:15,00: 5,503 -0,023:12,57:100,0:100,0:100,0:100,0:100,0: 52,6

e Lead concentrate : 15.57 :41,20: 7.18: 4,33:26,10:0.11 :72,19: 98,7: 7.5: 12.3; 75.7: B9,4: 72,4
s Zinc. t < 25,51 : 0,10:52,10: 9,05: 4,17:0.01 : 2,48: 0,4: 88,7: 42,0: 11,5: 5,0: 65,9 -§T§.
s Pinal tailing ¢ 58,02 : .0,10: 1,00: 4,33: +0,005: 1,21: 0,9: 3,8: 45,7: 12,8: 5.6:3 P

(Continued on next page)
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(Action of Collectors, cont'd) =

precitis metals but did not aﬁpedé to give any better results
thean potassium ethyl xanthate,

Potassium ethyl xanthate ga%e excellent resﬁlts on
the réGOVery of all the economic minerals in this ore, *

€3

Action of Depressants:

Potagsium Cyanides: This reagent was used in the

lead circuilt as a depressor for the iron and zinc minerals,

Zinc Sulphate: This reagent was uvsed in the lead

circuit in cenjunction with cyanide as a depressor for the
zinc minerals, It 1s possible that excessive use of this / |
reagent might also have a depressing effect on the silver - ‘
minerals; although results from:using 1,0 pound per ton of

ore were very satisfactory,

Sodium Silicate: The use of this reagent is cons=

sidered necessary as a depressor for the micaceous minérals,
which are relatively abundant in the ore, The optimum reéulté
appear to be obtained at around 3,0 poundsper ton of ore,

Lime: This reagent was used both as pH regulator
and as depressor for iron in the zinc circuit, The amount of
this reagent and its place of addition were tested, Tests were
run, (1) adding all the lime to the recleaners and (2) adding
the lime to the zinc rougher conditioner and to the cleaners,
Thexadditionwa lime to the zinc rougher conditioner appeared{%o
beéﬁghmre beneficial, The following table of assays gives a

comparison of the results:

AT ' o L)

(Continued on next page)
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(Action of Dépressants, cont'd) -

P , ADDED TO RECLEANER TO ZINC CONDITIONER

" Test Test Test Test
No, 5 No, 6 No, 15 No, 14
o (Iron, per cent)

Zinc recl, conc, = 8,57 8,28 8,30 8.03
Tailing = 11,39 12,40 17,00 13,60

Zinc ¢l, conc, - 10,68 9,66 8, 50 8.14
Tailing = 23,60 25,39 16,20 15,90

Zinc rghr, conc, =~ 14,75 12,25 9.20 8,65
Tailing - 5,38 4,87 , 5,00 4,77

Although the iron in the zinc recleaner concentrates
was uniformly good it would appear from the assays that the
cleaner and recleaner circulits were having an undue amount of
work, A circulating load of iren minerals had developed which
probably would, in time, result in a decrease in the grade of
zinc concentrates due to contamination from iron minerals,

One other thing was noticed in these two circuits: the zinc
recleaner tailing in_the cage of Tests Nos, 5 and 6 assayed
47,02 and 39,35 pér cent zinec respectively as against 13,68 and
21,60 per cent zine for Tests Nos, 13 and 14, This would
indicate a crowding of the zinc cleaner circuit which might

result in an eventual loss in recovery of the zinc,

-

Action of pH Regulators:

Two pH regulators were used; soda ash in the lead
circuit, and lime in the gzinc circuit,

In Tests Nos, 3 and 4, 1,0 pound soda ash per ton
of ore was used, While Test No, 3 appeared quite normal in.
every respect, Test No, 4 gave a very high lead concentrate
with a heavy "dead" froth, This also resulted in. angPeaten:loss
of lead and silver in the lead rougher tailing, which Wéuld

undoubtedly have increased if this condition had persisted,

Returning the soda ash to 2,0 poundsper ton of ore the following .

day, however, cleared up this condition and, except in the case
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(Lead Metallurgy, cont!d) =

lead, however, would Shgw bnly 2,0 per cent of the =zinc
reeeggged in the lead concentrate, a gain of 'l per cent in
the zinc recovery, This is shown in Test No, 14, where the
recovery of zinc in the zinc concentrates was 96,4 per cent,
whereas the best previous recovery with a cgmparable tailing
was 95,1 per cent (Test No, 5).

While the lead mineral is ffeed at a fairly coarse
mesh size, the flotation of the galena at this coarse size is
only obtained by the use of more frother, which in turn tends
to cause both the slime sphalerite and coarse mica to report
in the concentrates, It is desirablé, therefore, that the
grind be at least 60 per cent, and preferably about 65 per
cent, minus 200 mesh,

The uge of the Denver unit cell was attempted in
Tests Nos, 1 and 2, with unsatisfactory results, Two things
were accountable, in large part, for the poor performance:
(1) the high circiulating load in the ball milleclassifier
circult, and (2)'the necessity of maintaining a high density
(63 per cent solids) going to the classifier to obtain the
desired density of overflow, The cell worked only inter-
mittently, with'oocaéional flooding due to ganding in the
discharge, Consequently, no sample was takem; It was noted,
HCWGVBT; that when the coneéntrate was being removed satisg-
fg%tq$ily it contained: a very large amount of gphalerite,
Frpﬁ this 1t would appear thét the coneentrates would require
cleaning fer the removal of the sphalerite, OnAthis aooéunt
it was felt that the use of the unit cell did not improve the
metallurgy in any way, A slight concentration of the gold was
obtained in the hutch concentrate but not enough teo warrant
the use of the cell for this pﬁrpose"aiﬁné&uﬁThis hutch product
assayed 7.40 per cent lead)lﬁ%&% per cent zinec, O,lO ounce per

ton gold,and 12.21 ounces per ton silver.
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Gold Metallurgy:

The recovery of gold in the lead concentrate
averaged about 68 per cent, The gold in the le&d rougher
tailing assayed less than 0,01 ourice per ton and more than
0,005 ounce per ton., The recovery of gold was more dependent
upon the amount of gold found in the heads than upon any
other factor, as the final tailing assay:remained very uniform.

Wo indication of free gold was obtained during the
run and exsmination of the ball mill sand and the classifier
bed at the conclusion of the run did not show an abnormal
concentration of the gold in either of these products,

No indication of whether the gold was associated
with any other mineral was observed, If anything, the gold
appeared to be associated with the lead and silver minerals,
It was thought that the gold might be associated with the
pyrite, but this was not borne out by the tests., The recovery
of the gold remained failrly uniform in spite of comparatively
wide variationg in the recovery of iron in the lead ooncentfates.
The final tailings were tabled to make an iron concentrate but
at no time did the gold assay go above 0,02 ounce per ton in
the table concentrate, and the usual figure was 0,01l ounce

per ton in this concentrate,

Silvef Metallurgys

The recovery of silver in the lead concentrate was
uniformly good, averaging about 90 per cent., It was théught
that grinding finer than 55 pér cent minus 200 mesh might
cause sliming of the silver minerals, but this does hot appear
to be the case, The flotation reagents used for the lead
flotation gave as good recoverids of the silver as did special

reagents used in an effort to increase theorecpovery of the

silver minerals. -
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Zinc Metallurgys

A recovery of 94 to 95 per cent of the zinc, at a
grade of 55 per cent zine, should be readily obtained, The
zinc minerals float falrly rapidly and a low tailing is
easily made, Chamical analysis indicates that marmatite is
present in the ore and that the limiting grade to be expected
from the pure minerals would be Bppﬁc#imateﬂg 87 pérpcentent
zinc, Care must be taken in this circult to keep the mica
from floating in the.zinc concentﬁgﬁeé,' A grade of 48 to 50
per cent zinc should be maintained on the zinc roughers to
ensure obtaining a highsgrade final concentrate, This can be
done by returning the lower—grade portion of the zinc rougher
concentrate, which is high in iron and mica minerals, to the
zinc rougher conditioner as ghown in the recommended flow-sheet,
In Test No, 8, only one stage of cleaning was used and, while
the tailings were qgite high, this high tailing can be atbtris
amtriéuﬁad’ho the coarse grind‘ratheﬂﬂthanktboshertfcifbhi@ing
due tg only one stage of cleaning (refér to Page 23, "Effect
of CGrind on Final Tailings"), It is necommended, however, that
two stages of cleaning be adopted,

=

Iron Metallurgys:

'The two main iron minerals present in the ore are:
pyrrhotite and pyrite, There is no particular difficulty in
depressing them and while the zinc concentrate assays over 8
per cent in iron, 7,9 per cent of this is soluble in hydro-~
chloric acid, which would indicate that it is tied up as
marmatite in thé zine, This is further borne out by the fact
that the grade of iron in the zinc concentrate is quite uniform.

Cyanide in amounts of 0,10 pound per ton act as a

sufficient depressor of the iron minerals, and 3 pounds per ton
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(Iron Metallurgy, cont'd) ~

1 i

of lime to the ginc circult gives a satisfactory depressing

1

action on the zinc minerals,

Tonnage Figure Cslculations,
Using Test No, 5 as Example:

Test No, 5 has been worﬁed out, to give a complete
set of tonnage figures., These figures will give some indica~
tion of theé tonnages in the various parts bf the oiroﬁit.
Unfortunatelyy it was not possible to calculate the tonnage
figures for Test No, 14, due to the complexity of the lead

cirecuit,

Tonnages were all calculated by formula. The screen

’Ahnalysis figures were used for the cireulating load, and assay

.

results for all other tonnage figures,

{
(Tﬁeiresults of Test No., B5)
(appear on the next page, )
" ( {in tabulation form, )

T
g










