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Thn r:�p.:ln poj,:c1i;n of ·tiw m:lJ.ll.nt� ·te::r!; l'eoul tn p::•!'m•mccJ. on ·!;he !l<�t·rly 
a t•.vi ve<l t'enrl tJ'('O of lead. • and zlnc of VF.l·•·•::o•�cln rune; c�maa.a ( e.rri ved 
in DrJO•J;,nher 1961�), tH't> us follows: . .-. ·;  . ' . ' 

l 1) 9:ho €u:wayrJ of' ft>rJd.. o;,;e b;�in� Q..i1, Cu, ).8;6 Pb; _5;2;� ::·:,1, 
2J.il; Pr� ,�;1·1 15, 5 'I, Bra, 'l'he · B'l"aa�s _of Pb ancLZn h1•e : rJHt:,ll tly 

· ill(ihrJr than the J.-9.st feecl ore: aM. abeu·i; 26;t or co:n'Co.:!.,11·ng  hr:\}"yto is 1'Gir!m:·lmble. , 
_. 

;::: 

 .f: 
 '1<' 2) 'l'he work inc1c�x is '?.4; ancl it i seams to be compar�thely easy 
   __  __     

. 
· •.. 

.
. · 3)  i��"  ,��;;g!�  ,;�£.,.,. •. 

- ·.  grtlena hnsia natur$ to l!i1pecle the  ve sc:'tSara-
• ,, ,;�! .  of pyrite fNm gale:aa; · , . i ;i . 1 -_ ·· 
.• • _        

 

 .•   ' li·) Th� flotation tests which hat1.1beeil .cm•rterl 01.1.1; hy Cl.Hferr:mtl:i\1; 
·· Sf:lr{li.-bttlK u:at1 bulk metl1od  .thst bqllc lil<?i;lJOil :l.s rrJO:'li; Df:l.t:l.S··  

fr.tc?to:ry, airnpHfy:ll��- �he  and show:lllg l�ho tiOt1�1ih1lity to 
c  savt'l the quantity of �lotatioljl reag_ent to. ba �•.no�!· · , 

· ·· ..  krdunri- J.50 mesh :ls s\pp�f!ed;tc(be   fl:on l';rl'ilt1:1.11C� HI nccor.fpanied l:)y th9 :l.roproven\ent  t1ep:m).tiori 
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. Al�hou�h no opeoj;,<;�l at:·ce11tio't1 <\·ras pntd to tnci  niovo� .  · . 

. . 

.. . m':l:O:t of pyrite anc1 ba:ryte, it ihns 1�ei:ln  that the fol•mer . '  
 the laCte't' ls easily. conccntrfxtcrl to the f'lotaticnl tailing, 

 .. . .. - . 7 l . ��f��·!t��.f�Hllile�r���1•¥�.f8t.�hg,ii?�i1��fli     ... 
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· ·<:.t:Hl'b fsod c 1•e
   \, . . . .. -... -... · .. �· .. . -..-; .... -·:- �--.. --. ···-�- ... ..... � .. ·-··----·-�-..._.---�-

•:>' l'tl'r1VI�t1  · 12 • 3 
•'cb,, 196LV 
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20, L} ?.8,8 !32.8 
Sen1i--lmlk · 
floto:!;iml 
age.nt 9,36 

'· : 
:' -� ........  .... :. ... __ ,, ____ ,_ ---.--- �-.. ·--· --�- ---------·· ... -.... ____ .� .. ;. ..... .. ....... ; .......... . .-.......... ..,,. .... --··· .--. .. �-�   

'·:'ror:x,�•:ta rer.·1.11ts 

. , . 

:received i1i 1.,8 21.5 J2,/.J. .53·9 10.2 90.2 87.0 1'7.7.2 
Bulk flota 
2 s:tages g: 
inc; . Gracle , .•::.:'eb.  196 5 · 

�  

  · feed o·ce u� 
----- ·-·--.·-

§ 2 IN'l'llODTJOTION .,..,. __ .. _ 
 

 ·
Though 1;�e r��l.tl.t'S -�i' milliX)g tes·t qn Pb roid. 'Zn ·or0···c>f· �'vango�raa, c'ariad:Efc, · •· 
�1as b0en • reportccl by au�· . Cont't'al ne.seo.rch Labor•atoJ?y Report .No , 1, 001, 
1;1e vm•fp�med S�1:1in 1;he flotr:(t:l.on tes:t on the lll'lt'l feocl ore 111 accordance  
t•ri th the l'Cce.nt; �·equos t; .by Ni11i11g .�-. i Geology. Dept, He t•toLtld ·f;he�efore ... . 
J.il<e to f?tlbml. t a rc)l)Ol't of the l'esul ts th1.'ts obtainerl , : . 
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tl H nr:yn tit.J · tond. :t·n 1 1 'n:JlO 1·.-
 

..;r•nO.F)n ot, Pb :.:n.ld ?:·n r:tt''tJ 'nl:t:e;hi;ly a.J.,��h,:lt' 
r�x•ttdt-3 or Bet �)cd.:.nr� j L-cJi11ttl�l<:tblY h:i ;S(l, 

. ' I ·.
)

. :;. -.:. . -· . . �

. . . 
. --··'>·--· ·-·--··· 

f'oetJ. o ·c•e , 

· ___ .. ____ .. ,...;., ____ ,. .. � ...... ..:. ........... , .. __ .. __ . ________ ...... . . �..J,. .. -.. ""-.;-...-. ..... ,_ 
.... _ .. _ .. _ . _  ·--

·
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. . '  tj  ( I c•/Jc) 

·�·---· ··--;·� A·1; ,,,b��·"- �-pt -�-��;-·_: . ... �;�·--··"' ..... �/· i.  ..  ... · ...   ·�:�·l-..  :;·-;;;-. . - ·-..  C!�O· -·  _;  
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ltathonl; hovlne; p11:tit:tcuiar oo'clt�lr••t:itloll 01:' the n;1:iJoi'cll CO'itiJ(Jo:ttlml0 
p:'l'da!.�·HJeo1.a en• .l.8olatlon dogroe, vro k\<1 !.'cooeet.lotl with the l:or;t :1.n. th•i J.i�;ht  of the� mJ.m•o.scoplc, �ost \'OI'iL:J.:.n oiJI;I,'l.iUG�l lo.ot tlme, a:acl 
a.n,y: p..·oh].em l!OUlrl. bo e:c::lnlnoc1 •ov:�r;y t:1.,-.• ,; rl:"m J.t ·'C<JilJEHJ out. 
I1; 'i. • .. ···''" 'l' .. : ,·oynll.b;y X'WLY d,:l:ffruot�.on th•J 1: l;hn �:foromoutioneu.· 
B;J �;d.ltcn•al ; ;  ··,; ]):·,:,•y\;;:, (I1£t[.�01.�)'.' �'ho r.

·
Jork l.r.td.n.:. :h: '? .1:0 (l<;'lmiolca ore 

11.:29, ·Nnko t,, i;e:tJ. or:J 12, ·�·.�), t;;hus bchle; comp:.:tl'l.\ i::Lvol.:r r;t;V>Y . to' e;:C'ind • 
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: �:: 10 piJ :l.ntn o·t tn)t:l ��<n::m t;. for bh:t s faocl. ot'El i3i:lEJn)s to b13 co:r1co \•ned 
�/J.th l:.iw (i .• )!JX'·JU13i011 �1i.:!cl tJOpa!·�d:to:.t -of pyl•ite <Q;[Hl t;l!e o:f.fccti ve < 

'T')cov:n•y oi' p;nl;��mld thf.lr,o 1:wo ml:nel:'fllfl 1·1ould. cifto11 nhow< 1;ha  r>nine .  'i:•HJVr�:<•<:\tt no i:ll::rt; <l;l)c ad,juo]fme;Ti; of o'(jt;tonal cqrl!l;l:l;ton� HhOt\lrL be 
: cJ.o·n."' w'l.th tlt() u<l;mol><l; < C!:n'e, ' << 1\13 fO!' <the< test� we pm•fomued '�he·. < 
' 1 ,,.J.'<�_,dJ. i:' t'or:m i;if.J.l < fJ.ot�1 t:l. o:u us preUmlw·n·y lrl· 'or•de't' <i;o <get the · < 
'flol:::;).l.li.t:y, ond tl)cir �·1c� e::l:arnillor.l 1!l.bot'\t l;ho t;t:ioovery of Pb--Z1l 

< 

i b•tl'' c:O'•JCrJ'iJI:Z'I;tl;o b:'f SGlili··bttll< fJ.ot:;rl;l.o:n 1:�1'<ld. lntlk f].o·l;atlon, 

' 1) null< <'JH'fcn•;;ntlal flotati,o·ci tclFJt, 

  

-----
-,-- -- ---- - - - ---.. -.,-

lio·c• Pb •• Zn d  t'lo �r.'l'!;:t.mt by ordina�ly rule • <it< hacl been 
U<:l.,j•.tu'to�l to  @)·tt\tl of ooda·a§h·a:11d .slalceci linie; · 
.... ,,,1 nfl;c-.• <,lcpre:�ohle Zl1i1>.'f< i.::1h1g r;nd:l.tml syF.f.u:He and Zn sulph.�te, 
rb con�.31.'nltx�ai;e ''fCt.S rono'fot'r:Hl-·n.Lld i:':l.ttally. Zn concr;J:r'c�'t:\tt� uns 
x·ocnvo·c•�(t by ac�ivat:l.on ilrll;l'J C:t.t r:mJ.pht\tC:l • .  :iJ?l.rl; tl1e separatio11 
of P.b ... Zrt .::lp bl3i:<lg ttu:·J�1·1:li3luoto"t'Y, bo·i;l!  of oo:tlc�mtrates 
tFl(l' !'>JtlOV'(Ji'ins WEli'C  low•; it tlle test, :lt  been noticml. that 
:1.t woul�1 lYC':l.w;; u e;ocrl tn� feet on Pb  to use tml}Jhe. to Nai!SOJ 
 1:o:Iether < wi.I;h o1ihin• l'<Jnii;•31ltfl, · . 

· ·  · . .: ... . · ·· · 

<'.�Iw ex�1.111ples. or :�JX(J01.>;1.mr.mts m'e show:rl on '1'1:\ble·. 2. 
j -· . ·l 
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Y.'[.0'1'A'l'ION TEST 
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(Te:3t dono.:l tiotl) 

t·:·. J  .·!15{],: 
 

.. . 
: r _  Ca(OH)2. 

CttSOl� . : 
 

cars . 

l l<g/i; 
350 r;/t '70 II 

20 " 

1--:-•M•-.-.·••"--i·.·--•� 

"/ :  

: -I 

-�·-·-·-··"'" 
. .. �.  . .   
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Hhen·plr:mty ot' �JJ.:.x!.:cl·'J..:li.lhO :1.1:1 Lt:1i3d':t'OL' d•li)J.'O:'>·J:l<l·:; ny·ril;o, e;::tJ.ena is  
apt tb bo dopron:�oth w.1 !;li·}'G i;:·,:J  ox' t·:l;::�.;:Hll:l.iolr� :lr� J.:l.mHc�cl. · to 
tllo minlmum, unlng th0  of- fJOLU.im · · :tn m�•lol' to 

  pyr•:l too, wh:l.le 
· 

·offor•t to 
· . by adrli:ag 

s 
Table :r rop:r•ese11ts 

!111; a I'GSl.tlt of'. IJomj. flotat;l.oll p·c•oooss 
 of both l,b m1d · ar0 lmp:i-ovoc1 ·bho•te;h 

tn•o: nomcl•rhat 10\'Tet• becalctS�) of high ferro gt'm1:·). 

the experlmolltal ·exf.\mpJ.es. . \ •, . 
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• ··�·" .. .. ....... � . .:-; .. __ _,;..._ 

.
.... �--io->-.. ..- --.:.�.. 

.. __  

:�-: '. ·;n J.?.� ��.o · s.-5* 1.5.  
...•.• _ .. ..,.. ..  ��----...... ___ ,_ ................ 

 
s•:. 1.95 l�S .• :39 

. . . ' . 
. ... _._:.-.... ---.... -... _ .. ; .............. __ ... _ .... --.

_. 
____ ..-._, 

 . . 

 

   ·   ·-�---8·-- 7·--- ---� f·c't'.
oa-Lrfl�.::rE:>-�'%:  

• .   co1      1?. •   .J ..
.. · .  :3. � :3.0 .L.o'.' . nooo<r:·•'r'l.•;u_ lrJG.:(") 0/J •   · •• · 

·-·--.,.._.':".,. _____ ,. ... ___ -:on_,_...,. _ _,_,. __ A_,_..,__,_,.., � .... ....�.,_,.,....,_ .. __;_., _____ .,:...,.� .... . ;,._,,_..,_i,�· .  __,,,,._ . .._ .. :·,, . . 
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l?nor.1 
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 �-� '/  I f20 ·. 
f/Jl I JO d'ft  
!I 5 l 1.0 ;� 

Cl'Dr:JOl L'\Cl:l.rJ.l,  

'':1 :::: . '[ ,.1.50 mocJh.99% · 

., 1 1 .

· ::·��; ...  
:: - J  L·P:.t1•· .1:nl" (  

 

.. ... ...... 1 ·--' ' r:!:.l Ofi)2 : 0.,'] "· .   •. C) 1. 11 : i· 
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( 0  H) 2 l · Li-00 g/t ]. · 

CuS04 : JOO " . .11207 • 
20 If It .. • "" · ' 

liS : 10 " · 

'   • • 
· v · 

LPrr •• lo ,_L� i.l. ·.ttn ·_t ,_b,•_ ,, J.1-: i.'l •. > 1;!.1 L;':j_ o:ti - -- - { -·. ·-·-··- -· .... 

. ' . 
Sctni bulk 

--�-,. 
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I • 
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·

··· 

·-·�-·- . .. . --··
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· o . b 

· Pfl-9,6 
· 

s 
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Ct �-- . 
 

 ' . ..   
   El lL'\.�r:l),}"11.:?; 

.. .--... --......... .J•----···---.. -...... �.� ............ ·······� ···� 

3) Blllk flotation tost 

! • 

,• 

 �� 

L1pi:;:l.v.';li;lllg by ttsing coppet' Gt,llpllrxl;e, 
· 

Pb-Z:n rnixoc1 l'l'Otll WD.fJ :t'ooovorn·1, 

 

_.�J!.'IM�•""" " 

antl su.bsoqur-mtly a. smr.J.l:L qu.tuJ.tHy o'f' slal<ed 11111(:) . . V/1:1/'J m1rlt'ltl to r•omovr-� 
Fe er!; ·i;l\G oloan:t:ng : rl;age. Sin•rnislng from the I'osv.lt of: tho n·i:'m.'emo; 1 t;:lonod 
btlll< flotl:\t:tml pt'OCOSS l•fil:toh V/1:\S performed several M.meil, tho'uu;h l'll Vf;\lue; 
the ac1c1:tl1g qu.ant:l ty of o_J.al�erl l:l.me a:ncl the· adjustmmrf:; ·and poJ.oet:lon of . !;he. 
'l .: "1, •• ; .. , .. . ·, ; .... ; • . . . " l<�n�, Of C�J.l19?:�j:'?�  ll!ay __ lJe_ c:�_f!()'l\_!; ;t,al for raJ.Sj,1lB. the separ�tj.on o'ff'r:lCG 
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,-· ·:· .. · ' . 
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20 

. .).0 

... ·: ;'_\ 

.,.J._50mesh 
98.0;6 

•. J._50mssh 
99.7;� 
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. . .  
ne:·1 feetl 
!; he J.:J s t 

  
Oi"e T·Tas nowly examined, 
i:'ood Q1'0. 

�raiJ1o l� �c,:J ·lrc•e:J:�·,rt;:J i:;h� :t'ncult-� 'rhr;) 
wl th fli.10 !jdr!'l.lng anci tl<l'l ).nci:'CI:11'l0 
1J'�i11;:,' O�IFW.I.nl.ly l'6lii1J.�I<nble, 

. 
sep,,:,•nl;·l.m1 o:h'ect is :l.mproved. 
of the g<•nce� of conoeDtrate  

Grade ( •i) ;J ltocoverl.es 

   
·ai.t .. ___ "i:Fi.l-... -

� 
.. 

-

... 

l?n�1i.l. o.J.3 ).CIS s.·57 21 . 31 100.00 100,00 100. 00' 100,00 
cone .. 0.28 9. 09- , 21+ 2J . 90 01.18 89. 90 91f,OOi. 1+2. 78 22/181.:-
Tail 0. Olf o.6J 0. _51} 19.72 18.82 10.10 6.0 57.22 

Peed . o. J)} .l39 5.51 ? L'?B 10.0. 00 100 .. 00 oo.oo 
C01lCo 0,)9 .02 1?.65 2().52 II}, 39 89. 2'1 27.69 
Tail 0.03 0.59 0 ,1�6 22.31 1.5,6]. 10.73 72. 31 

29/183 

Peerl 0. ].l} 3. 9'�- _5.47 21. 0.1� . 100,00 100,00 100.0. 100.00 
cone, 0: Io!� .27 17 . 94 1$ .92 . 89. 91� 90,08 94.8· ?.6.00 ·.• r 
'-�ail Oi. 02 0. 5.5 0 ,1}0 . . •  91 10,06 9. 02 _5.1 ?11,00 

30/185 

.. '-l'l1o; result o:t' bull< flotation   · 

' hmm O"tl 'l.'nble  · r.t.  · 

. .571� .l*Jb-�·:.�i1 ,_  7-:  
    bo · s:J.;ilp1:i.t:l.iirl, · . .  

data the -     

Z:q-P'o   
tment process 

bascid on thls.  
· procluced. Nill 

mJ.l 1 �Thir.h .  clone Wlder j;he two s·ca3es 
anrl f1otntl.on  to the aforementioiler.l,  :l.s s 

• b1e 6. 'l'houe;l� the· r;radei3 :at'  concenti>atS: e.l'f:l  
 the 'fallrl of recd,veries !:fre inevitable and  Ph recovcl'Y' 

be expected to rise,· '   ' ·� I ·' i ; :-i ··  -· ---------   . ' 
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J-·'?5   
c ''J :; • •  J 

ltl. 92 
29.23 2.69 J6.92 
7.2J 
O.J8 

20 .�, . .J5.6 
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1:.> '1 ,. 
� . � � J . . 28 .• :-�9 
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II; hl tllc� l"O·.;::t1'1(nblo r.l1,"t'tel'm1r'lo ot' tlle J:leW t'eetl ·ore  J.e.st one 
tit>lt tha :i:'oi.".::n• c.lonl;:_ti.'t;J f•lttoh'ixt;:y·to, i hmn�Yi'll' bat•yta is   

hnvo �-' l:lt�J.u Ot' no 1_,\I:'J.I.to:nflfJ: to 1;\h') •hot:3.t:i.Oll of Pb and1Z7.l, t'\:3 it . 
c m eMlH:t: b-1 oo·,vJ.,,,:;·c•:,ttor.l ·to. fJ.o·t;;;yl;:ton tailing. The flpv.tab:IJ.:l ty of · 
u;Jb:.q.el'.tt,Jf :l.n u:.tl::l. , ,,' �·JI;o:;:·y, l;�t ; th�) tJ\3ptirt1tio:n of galmmiis O.lt':E'J.quJ.·t; 
1.  ot'! l;'ml ,, : '·' :1;·: .. i"lo o·i.' YJ,yl•l to, 'l�hG impl•ovem�:mt <Yl' 'b"IJ ·,•ccovGt•y 
lD  to df.'<l·: ,J:.�;)l) th·"l .1:C'fr3C'l; Of. lYe elim:l:na·l;:ton,' \'lb1'tlf01�a a·!; 
·t;he  of r:'lot:}l;:lon, ur1:np; 1;ho, le�:�st poss:tblc-J ql.'.otr>l;ity o:t' pyrHe 
CJo'p1'0GdlVr3:  (onpeo:l.ally �JJ.a.ke<i:J.lme), pex•r,J:l.tt:1.llt� ::Jome pyz•lte to ·  . · · 

flbHt t1•ylttc; · to · l.'onovot" waH Pb <:mr.t _ Zn -ot·o , ·and o't:rcagthenlng cheFcollect- · 
1 VI!J of Pb pnr.l. J.('l (-�'-'0.:1.11 Ol'lpnq:l<\'J.J.y gal!iJna, the cmw:JxltJ?e:t;� flotRtioil ls  · 
ps;:ofox•mec1 1·r:lth onou:�h nl;to:nt:l.cm to pulp d.ens:Uy .awl l'H vr:;tlue, c;o that 
Pb reoovcn·y 1nuy b:.J l:1.i;1;le :l11flntmoerl anrl tho :trnpl.'01/emcm'c :of concentrate 
grr;tde may alGo be expooted, J.i'urthe1•more the feed s.tze h¢lng considerecl 
D.n ml j,niporbmrl; fnctor, ·tho separating ef:l'oct of Sp •• Pb .• Z!l ls imp!)OVed 
f;nld stt>.b :lll zoJ. by f:l.ilO gP:l.;:�dh1g of approx·. -1.50 mEwh. The efficim1cy 
o{ t;wo s·ta;�·�B gP:l.nd .i.nu· ooi.1ld hF.1rdJ.y be observed by the t�st result, 
though Lt J.er:rvou l'oom fov examl!Jatj.on. .  
Each· l'eprese:atat:l.Vc3 r0rmlt is shown o-c1 Tt1hle 7• fO:i? the cm1Ve11ic:mce · 

o{ compariiJ mJ _ of l;roatment proce sses. Bull< flota·c:lon. p!\ocess is most 
riatlsfactory, simpl:l.t'ylug tl\o -p·,•ocess. of treatment • 
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