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S5l polished seoviong wers prepaved Crom the gsemplo
and cxanined wader the reflaec uiﬂg microscope for he purpozs
of determining the charactar ©f the ore,
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Gongue woetsriasl e a mixture of whiie o grey aquaves
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roelk, It Porms the smaller

and soft, gresnish to slaty-groy

part of the gix voliszhed surfaces| as convss o fine Lrra gulne
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Metaliic Minerais -

Metellization is 3 "n::?c*“,c and , newed in thelr approg-
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greeing snd emall patehes sz.cm.ttcfa:-md through the sulvhides,
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sphalorite, argewpyeibe, and shaloop yrihe, These minersls
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In general, Incluslons of

Lovw & very conplen |
each occur in the obhers swd, z:a.l,i“t;w gk on the mwle the
, ‘ _
motallics occur 1n the coarser gradin sizea, oo B })Pl"‘*l .f—)'i* 18
?

parceniiz, ge ol boe Incluslons avo . i;un amsdl bo e sconomisally

roleaged by Feinging paing in §m..,,1:3.<:}. thage general remarls,
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a goort degcripiion of sach auld pl. wdels mode of cecvrrencs
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followa;: |

Pyrite, Digeemineted throuph gengus, {g:ﬂﬂm 9

¥
wal s ozmeemn =4
4

evite oz courge to very [fine ip gju lax t*&m‘a which,
are su:i:".a}d ently abundeot bo Fowms lewmall gremnlar masges,  Faw

lecluglons of gengue snd arnenopyrite are Lo be geen bul ammd

incluglons of galena ocnd gephale M BTG, G0N,  Some mr alna

are shatbered ond the

fﬁ.i‘l.]..a’ad Wit gengue and o

galena, loss ofen with mmhalewitm@

egual smountss

largealy

ular greins in PEAGAD, Beaides incio-

glona of ::"Jp’s:.s,»w‘im:-':i.t% graing of o rm[r‘,u and o

pyrltes asphal Levite enelo: ses pumerols lnceluglons of gangue,
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{(Chavacteristics of tha Ore, conb'ld) -

galena, pyrlte, chaleopyribe, and infrequest oryatels of

arsenopyrlite, AR already meniicned many of thess Ineclusiong
D 3 D

are too small to be eliminatsd economically,

Argencpyrite. - Moderabtely qlin‘ant Ag uneven grains

A

SrE,

and euhadral crystals in gengue, less often in mphalaﬁit@o
Although its gealn sizas rapge from coarse to fine, thuss
are generally smaller then those of pyrite, with which it 1o
usually asacelased,

Chalcopyriie. « Only a smell awount obamerved, all in

gphalerite as liay dots and dashes which are ugually lined

up in stralght, beadad abringsrs, apparently following

"

crystallographie divections in the host mineral,

Gonely

PRV LCN Y AL,

oo from WMicrogscople BEreminstion -

The following arve indlented:
15

Lo, Small amounts of the ors minsvals {galena and
sphelerits) will be lost az btiny inclusions
in pyrits,

salena In gsphalerite, any

2. Due Lo gmell grains of
' will not bs free

sine concentrate producsd
of lead,

2, For a gimilar vssson, the lend concentrates will
sontaln zsinc, . ~

sad end zine) concentrates will most likely.

4, Both {1
& ndgh in iron,

o, MThe concentretes ol zins will rrobably carey a
Litvtle copper and arssnic, '

It muat be remembored that the concluslons listhsd
ghove are drawn from ths @ramiynuiun of ondy akx polished

sectiong and; therefors, are likely Yo be frue only 4n so lfaop

88 bho ollong arae represenbtabivs of the ore ns o whole..
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sappeliae and Analyala:

Joe

The ora from the tbrae 'GTmf wag comhined and
i

A

erusghed 4o minod 14 doch snd a qumpVU wo.g taken for lnvesti-
gatlon and analysis,
1

The analysis of hL@ oyﬂ was aa followss.
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= 9, 5% per cenb
ol b
bl ZJ‘,“.‘%-:, w

- LOLZT "
o 0@05 "
Qﬂﬂvli? = 0,70 L
Biamuth - -OFO& i

Antinecwy - Q4 n
Gold X Ol o oz, S0,
Siiver = V 24 h

Proiliminsry Tesbos
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Dus {0 ras uxuﬂ ml tha miﬁﬂudLOpLC ehamimstiuﬂ ol

the ore and due o the high perce 4 of lron shown by the
: v
|

enalysie, some pralims Lnery Tie E tests were made in

wto

normal Tlotatlion gincmﬂtsg w1 th a@vﬁéw‘t@ &sc@fﬁainimg which
cConge ,Paicw Qﬁuhd:b@ @mpautmdlﬁoye&rry appreciadle amount s
of other minerals md to foom sowmd beals of operation Top
controlling bhese, |

These ppol?miukrv teats| ahowed thatb flot&tiﬁm

toatling of th@ sro vpregented no noﬁrubuablo ﬁ?lilcv1szw@
: i :
trate feoe frem zine and antwollJﬂ" the pyrite in the
varions produdtﬁﬁ ¥ Lalplng a “QW talling loss of the lead,
zinc end siivmp’appw&v@d lane &ifﬁiﬁulho E | K
auvopzi simpliz fe gant gﬂmbimaﬁion& with & high
PH valuve in bat@ the lé&d Fyalel ziﬁu Qirguits épp@ar@d o givé

avmewhat similar resulis; ‘ |

exnarTaETS







(Detalls of Investigative Togts, éoptqd)
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ERA A AL N

Grinding, Bﬁoa per cent minus 200 mesh,
. i
|

g:ﬁﬁ; ts;Added {Lb /uun) : Lesﬁ' o 1nc
' Cireuil Gireudtb

To CV1ndﬁug - . | | |

T !
Soda ash ; _ 14 T
To Conditioning -
NeCN 4 K 0.8 e

Ca{0H)s e 10
p Cu304 , - 1

=3
O

A s AL vt

Flotatlon «

Potassium ethyl _ f
~ xanthate .
- Cresylic acld

6.1 0.1
0,18 0,08

[rTTp—.

pH e 4 . 10,0
Regultas -
' o aWelghi, s Assayg, : Jlatribution,
Product & pew 3 per cent s per_cent: .
e UL 1.« \ TN ST £ TN 2 < ST L Pb - 4n : Fe
uuuuu ot e o e Y B P T R RS R T % e = = Bt N F G
Foed a s100,00 3 B,5695 3,42:10,3%7: 100,003 100, 003 100,00
Lead cleaner cone,, T 8,08 548,762 7,64:12,46:  88,0Ls  15,48: 7,75
Zinc ' Boded2 ¢ 1,078 50024“'70752 1.%8: 69,358y 5.42
Lead ) tailingyx 2,48 't 7,191 1,55515,39: 5,28 1,10 5,88
Zinc " " FR e 1 :.Oodﬁr-doﬁézo@UVV: 1,794 0,90: 24,62
Flotation tailing_ s 79,75 s 0,16 QOQVﬂ 7. 4”: D,54y 86,16 60,30
NN UM S : £ i,
Total $100,00 3 5,573 *044: 9,82: 100,00: 100,00: 100,00

Silver As 88y Digtribution of Si]verzv,

}G’A

|
l
I
I
|
{
i
|

i }ff;.w 0%.0 o0 - Per_ceni
Lesd u]aanJr comuontrat - _QVGBQ- In lead concam trate - 82.5
Zzine _ = 7,18 In zine : = 4,5
Leoad - " tailing = 16,34 In flotatlon teiling = 3,6
Zince " " = 3,45 ‘

Flotation teiling

()01J1 5 I

s 2 . !

Lead concentrate cleaned onces no resgents added,
Zince concentrate cleaned twicaﬁ 1,0 nound Ca(OH)g per ton

added esch time,




(Detalls of Investlpgative Teats, cont'd)

xS TAN AL

e ) 'l‘e < 'i’ t\l k) o _c_!:é‘\-,

Grinding, 83.2 psr cent minus 200 mesh,
Reagents Added: (1lb,/ton)
Lead Zine
To Qﬂmiine = Glreul® Cireult
Soda ash. 3 =

To Conditlioning - ,
\ N0 Q.17
G&(OH)Q . =
Cus04 =

[l st R

To Flotation -
Potagsium elhvl
xanthabs 0.2 0, L
Creaylic acid 0,18 0

pH e ' 9,2 10,5

Regsulte:

Taighti,:

a¥ 3 Assays, B Digtribution,
Produc® 3 per ¢ per cent 3 por cent
N s ooens ¢ Pb o Up o Be 3 Fo 3 Zn ¢ e
Faed s100,00 ¢ 3,692 3,4R2:10,37: 100,00: 100,00 100,00
Lead clesner conc, 3 8,87 :58,30: 5,£¢:15,18: 87,203 8,76¢ 8,74
Zine " n s 4,18 ¢ 1 1605?0?23 4,82: 1,43:  71,45: 2,08
Lead "otalling ¢ 5,91 ¢ 5.203 4,07:8 0,84: 5,8L: 8,782 12,72
Zinc " ¥ s 2,05 1 2,13: A,65; 8006, 1,292 5,402 1,70
Flotation tailing : 82.28 ¢ 0,15: 0,83: 8,79 5,672 5,673 74,76
& o ° o
- S = 8 : 2 2 x
H H 3 s : : H

Total 200,00 1 3,528: 3,373 9,687: 100,005 100,00: 100,00

S— 5 e 3 : AN, S —_
Silver Ausays: Dlstribution of Silver:
Ag. 0z, /ton Per ceont

Lead cleaner concentrate = 103,02 In lead concentrate = 83,3
Zinc " " - 6,52 In zine " - 3,9
Lead H tailing o 9,56 In flotation talling = 3,2
zine " o - 5,14 - : .
Flotation taiiing - 0,27

Lead concentrate clesiazd oncej 0.1 pound WaCN per
bow addsd, Zioce conceatrate olesznsd onse; 1,0 pound Ga(Oﬁ?g

p@r-tmn added,




(Detalls of Investigative

Y Anding,

Reagents
AL ENE PAried

Added s
SLNTUBIT T

"\(.l U.‘)F =

R

To Grd
Ga(OH}lg

0 <nnd3 bJ,(JI}J.uP‘ =

hETes
CallH)g
z.a.'luOAc

8 13.004

Flotahion -~

A s v e are smen 7

To

Potagsimm othyl
xenthaba
Crosylic

(lkﬁﬁ//%fx$}

Testa,

{
i
1
i

contid)

Teat NHo, 4,

€ L mes i WA s

B .4 pev cend

;Iewd
Girc

; emmn:

|

i
¢
|
i

Y

minug

paiy

A Rty

3 .

0,4 - -

1,0 _ -
- 1

L AT Y FTL 6 Ouar ety @ SRS e, TN

2,014 0,02
pH i 9,6 10,0

‘Rosulia:

(o T AL AT MEUIAT AN

, 5 A9REYE, ¢ Didcripoiiom,
Yroduct ¢ pay cont : per ¢wnbt
: Pboeoan e ° Pb e 2 ’
S S T T A ST EXTEAELY ..:nn— S ) Sh-A A J‘-‘E:-. """ s [ g, RN : Sk A A 3 “““'&: ........ <4 ...,-_.i'...wr»., ..d.Yfi s
Feed , ; v BB ﬁguzsfﬁn*V" .00, 00° L0000 L0, 00
Lead clezner conc, s 5,88 ¢BL,64: 4,14 8,21 BQQRV° G, B0 £5,00
Zine w N : 605; VR f4?6003£: 4,852 0,443 59,823 1,33
Lead o psiling ¢ 9,50 3 Eaué, 4,14:0.6,3): 9,%5: 11,493 17,57
Zinec L ¢ 5,56 ¢ OB :17 19: B8,24: 0,74 16,.8%: BB
Flobtation talling /Poﬁu s O, 14 00%6: 83,17z A,84: 5,88: 72,67
. ¢ 5 : |3 : s s
, : 3 : Lo s 3 g
Total. 2100, CC P B.uhr B,45: 'Q82: 100,00: L00,0C: 300,00
REAEES - Lot ﬁ.m....‘::,’;ﬁ‘»‘;wx...“....,-nn:;...”. fid - ‘ E’m e A A = Y4 i .":L"J::.-""n'i_.‘(u‘.’;'n‘.‘,%""m';‘ ﬁu‘:{‘l’:‘& e rpeslginsucl

Silver Assayg:

Lead cleunww concemtr&tn

Zine " =
* 1o

Lead i tadling -

'75 ne 113 1 .

) &

P]onaci n heiling =

dwvce e yames ve

g QJ&Lton

L Lo
o

sapreniani

DR PPN
Dord
9,55
("3 )‘)hn
Q(,wd

sead concenerata

ton edded, Zine concontrabs

N TRt A1 AT

clon

per ton added e&ch LHime,

sleaned

£
[

‘\’. .'. J- () o 7::.

Silvaeps

e e

For cent

E9L S9L
lesd concentrate - 1o, 4
gd e = w7

2hem talling 2,9

Y 8, wrcts MENAATK L SO R EARAS RN, AR, SXTc8%S

Distribubion wi

f

SRR

oneas 0,1 pound Nall per.

wd twicey L,0 ponmd Ga{Oh),
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Moo 20

o

Grinding, 83,5 per cent minus 200 mesh,

Reapgents Addeds (b, /ton)

rrnanenatudic iscen e e
RIS UER AN RN YRS

To Grindlng -

31 Aerollost

Lead
Gireulitb

AR AR 2T

Zine
Cieoult

RS OR eep e

No o O o 3.. 4: At
Ca(OH)qo 8 =
To Conditioning =
NealN 0,56 =
Ca{0H)q - 3
G U.SQ(_& e 1
: |
Potaaglum ethyl |
Ranthete e 0,1
Crosyliec seid - 0.04 0,08
p wres 2.6 0.5
Regults: . . ' _ —
SWelght, 3 Assays, H Digtedibution,
Product : pew g per cent 3 per cent .
_ s oeant ¥ g En 2 e g b @ a8 e
A S T T R i AR e e i S RO i @i
food 100,00 3+ 3,59 3,42:10,37: 100,003 100,005 100,00
Lead cleaner cone, ¢ 6,45 45,84 B.51: 2,80 93,86 11,08: 5,64
Zine ® n ¢ 4,15 1 0,66:56,35: 5,662 0,872 72,81z 2,60
Lead "otalling ¢ 4,88 @ 2,38: B.88:11,73: 3,693 5,59s 5,37
Zinc n " 38,74 ¢ 0,81 4.73:28,27:2 0,93 8,53: 18,10
Fleotatlion tailing s 78,78 1 0,08y 0,005 %,54: 1,282 2,227 68,29
¢ ° § 3 3 2 3 -
? 3 $ g H 3 :
Tetal $100,00 ¢ 3,15 3,28 8,963 100,002 100,00 100,00
i e A e ST S S 3 e e s s e et
Silver Assavg: Distribution of Silver:

8o

oz, /ton

Lead cleaner concenbvaibe o
Z i.nc §% I}

Lead " telling .
Ziﬂ.a 1% 3] -
Flotetion tailing =

g

86,88
6,18
6,64
2,66

In
in

In

Zinc

lead concentrate -

flotation vailllng -

Per cent
58,06
e = 3 1] 9

Da 0

0,86

Load concentvate clemad onces

ton added,

per

ton added ecach tima,

Q.1 pound Nall pew

Zine concenbrate clsaned twice; 1,0 pound Ca{lH)g
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(Details of Investigative Tests, cont'd) -

Teat o, 6,

Gelnding, 83,0 per ceny minug 200 wesh,

Reagonts Added: (1b,/ton)

elphad

. o Thead v Zine
To Grinding - Girenlh Glroult
o | ,
Ca(0d}s B : e
No, 31 Aevofioat | 0014 -
‘ !
To Gondiiion ng e
NaCN 0,4 o
Cal(f)o ' ' - : 3
20304 ' . S 1.0 : =
CusSl4 = 1
To Flotabion
Cresylic scld 0,04 o 0,08
pH L es 1 9.6 10,5
Resultas . . ; : . .
. Welghit, 2 Aszays, g Di str%butiaﬂp
Product ) ¢ per . 3 por cent g per cent :
Feed 00,00 13,59 &, 331@ 57:'1000003 1000002/100000
Lead oLeaﬂaﬁ conc, :  B,L0 187,857 3,36518,40: 92,00 8,20: 10,78
Zine : “ ¢ 4,00 5 0,54:568,22: 4,38 0,65: 70,783 1.88
Lead " talling ¢ 5,14 1 1,61: 8,41 w0g2° 2,483 5,335 5,09
Zinc "o " s 8,24 ¢ 0,71 7,082 9,32: 0 1,33: 13,3Lks 6,25
Flotation tallling s 6,52 1 0,163 0,102 9025: 5,48 2,88y 76,00
Tobel £100,00 2 3,38: 3,29: 9.51: 100,00: 100,00: 100,00
;'«*("(‘1‘6’2"3-".!""""‘11"-""!1‘7"*1""""""""!’lr vy .?‘ :; e g ,a_,_,'g 7—: -'www::rx.-r Bl i % = 2 . é‘?‘}ﬂ'ﬁm
Silver Amsayss | Distribubion of Silver:
| Agy 9me/ton Por cent
Lead cleansy Pomcnnmrac@ - 65,18  In leed conccntrat - T8,5
Zine . " - 8,14 In zine = 4,9
Lesd M ““i}ln o 7,02 In flotation tailing - 4,7
L_‘) 1 <3
Zince " - 8,72 b .
Flotation tailing . - 0,43

i | ‘ |
Lead concentrate cleaned oneceo; 0,1 pound NacN por

ton added, Zinc concentrabe cleaned twﬁc@° 1,0 pound C@(Oh)ﬂ
per ton added ench time, No addi%iqna] promotev ?oagont ugad
in zine vougher PJPCHAbO ; J f

Mosb of - the abova u@sbs,iudicata tha advisabllity of .

another stage of cleanﬁnp the lead cnncentrat@ to lower the
\ N

zine and iron conbent, |
| ' .
1

i .
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(Details of Investigative Tests, cont'd)

8t No, 7,

e ).«_- N T
kS

Grianding, 8€.,5 por cent minus 200 mesh,

e
‘Reggents Addod: (1bo/ ton) '
y R Y TR DA I
\J
Te Geinding - Lead Zine
: Gireult Ciroudd
Ca{0n) 2 ) =
No, 41 perofioab 0,14 -
To Genditioning -
NaCy 0,4 -
Ca{CH)o = S
Znn0y ' 1,0 =
(fu. 04 = 1
To Motetion =
Cresylic acid 0,04 0,04
all - 10,2 10,3
. Regultas § - .
Alielipghig s LEsayn, 2 Distrivubtlion;
Product Noper : Lber cent s cer cont
deonbt ¢ Pbor U o: Mo e Po @ o 3 Fe
FVEE RS A Tt P A TR 5 "-'3 SO ;* 8 ;‘.‘:;-.‘?;, a" Iy I et sre RS
Fead 2100, 00 o BQJQP B.480 10,87 100,00z 100,001 100,00
Lead cleaner conec, .2 5,87 04,064 « 16 2,59 84,91 6,25 4o O3
Zine w K. N T S OOJS,QODSL3 5,842 Q.58 69,98 3085
Lgad "otalling 3 6,80 ¢ 8,82r 5,64:12,463 11,53 10,009: 7,86
Zino " f § ALY s 0,46 8,51:20,42: ODbV: 10,3L: 8,75
Fletatlon talling . 80,01 @ 0,10: 0.15: 9,58 2,532 H.41s 78,68
. s g : ¢ : 2 .
S S : : 3 2 :
Totald 310,00 ¢« 5,30 u(uaJOOOO S100,00: 100,00 -100,0C
S 8 ¢ B 3 : S
" Sllver Assavas Distribution of Silver:
fig N !
‘ . Ag, oz, /ton Per cont
r , ; - e . s -
. Lead cleaner concentiaie o 98,72 In lesd comcentraie = 73,5
Y Zing n LIRS - 6,38 In zinc w - 5,3
"Lesad n Lalling w 16,80 In flotatlion tailling - 5,0
Zine " Y = 4,69
Flotation talling o Q0,43

.

Lead concentrabe clesned twlzey 0,056 pound NoCN per
ton added ewch time, 2Zlnc concontrate clemmed twice; 1,0 pound
Ca(0H)o audcd each time, Wo additional promoter reageunt used

in zine rougher clrcullb,

L




= Page 12 «

(Detalls of Investigative Testsgteont”d) w

Teat No, 8,
i

Grindlog, 80,0 peor c@ng

\
i

minusg 200 mesh,

A
Reagent; Added: (1b, /ten) L :
iAo e ARV SRS pan et iR 5 . - ' . !
\ Liend . Akne N
To Grindlog - Ghzeull - Glwendt
“Soda asgh 3 : -
i
To Gonditionlng - S
' o
Nacw (07 A L.
Ca {0z e ' - B .
Gusty . = i) |
i | |
To Floteticn - - . | | |
!
Potasglum ethyl E :
ranthateo 0,1 0,05
Cregylic acld (0,12 0,08
. I .
pH ween - 2,3 - 10,6
.. Regultas ) :
‘ sWolght, s Assayd, S Digtribution,
Product : per s per cenb B . per caentb
' s gent 3 Pb e Zns e 3 Po n s Te
TRTRINRES = Zro : e SE el mz T&w&mm?wamrwmﬁmLmzﬂ
° e o < ) ¢ i [. o . o o . . °
Feed : ‘ s100,00 ¢ 5,569 3,48:10,37: 100,00: 100,00z 100,00 =
Lead eleaner conc, 2 4,55 $1569,91: 4,68; 9,63: 858,59 5,86% 5,16
Zine i " 25,72 5 0,86:60,08: H,28r  0,99: 62,58: B o Db
Leed r valllng ¢ 6,62 s 5,9%: 6,18:517,20: 18,44 11,363 13,04
Zine .o 0 2 10,13 3 0,153 4,57:87,682:  0,49: 12,89: 33,87
Plotation telling s 74,98 ¢ 0.13: 0,352 5,12 2,99 T.31: 45,69
: 2 3 : g : - g : H :
: 5 : g b L -«
Total $100,00 ¢ 3,872 3,69: 8,41: 100,00: 100,00 100,00
B . “ @ ] ] ® [
e T > T T e R R A AT ST SRR R
Silver Assavgs o | Distribubtion of Silver:
. \ <4
X ! ’ ) A
Agp. . QZaftom Fer cent
Lead cleener concentrate - 111,76 41@r1$&d concentrate - 70,2 k
Zinc " fi = 5,68 In #ine n = 3,0 '

Load i teiling = 14,39 Tn flotation telling - 2.5
Zil’lc '"4 h 2018 ] ’
Flotatlon talling = OGR4

]

|
head concentrate cleaned twice; 0,05 pound NaCN per
ton added each time, Zinc concentrale cleaned twlece; 1,0 pound

C8(0H)s added each tims,

|
{
|
i
;
1
|
1
|
;
[
|
i
i
i
!
i
!
1



- Page 13 =
(Details of Investigative Tests, cont’d) -

Taking %he lesad and zinc concentrates from Test
No, 8 as typical, an analysls of them was mads, Lo ascertain
what portlion of the metals shown In the enalysis of the head
sampl@ was in the concentrates,

The wvesult of the anslysis indicabed the Tollowing

distribution:
Lead concentrate zing cnnoemtﬁgt@

Lead - 59,91 0,88
Zine = 4,82 80,38
Iron = 2,53 5,28
Silver = 70,20 5,00
Copper = 0,53 0,50
Arvsenic = ' 0,158 Nil.
Bl smnuth - Tracea, Tesce,
Antimorny - 0,18 0,71

CONCLUSIONS:

A 1ime circuit with a comparatively high @
value, which should, bowever, be kept as low as results
warrsnt, appeared to be best for controlling the pyrite
in the lead cilrcult, slihough somewhet similar vesults were
secured when soda ash was used with a higher-than-usual
smount of sodium ceyanide,

In view of ﬁha olmsg aszsociation of the galena
and sphalerite, as shown In the microscoplce exaninetion,
gome degrea of fine grinding may be necsszary, the economic
limit of wﬁich can be determined in the plant,

Cleaniné capacity should be provided in hoth lesd
and zinc clrcuits and ample time arrenged for conditioning
in the zinc clrceults after the addition of copper sulphate,

A simple reagent combination is indlcabed and
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(Goneclusions, conbid) - ’

sabisfactory results were gecured in bteating with several

1

different groupa of reagenbs,

Pesting in the laboratoky ashowed resulbs superior

to those submitted from previous Operations in the plant,

N

CGertaln proposed changes in the mlill to provide for more

——i;

continueus operation may assist in ssouring betbter overall

rasuitg, . ' i

OQ(JC)E}QC)O.‘)D@ v
QOO0
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