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N:ine nnmplcs of cl.r:ill core uerc recc:i.ved from Vangor.da 

property on Hm•ch 1.'"( 1 19'(0 • 'J.'hc ne rwsnyocl tW follmw: 

ｾｳ＠ .. ｎｾﾷﾷ＠ ｾｉ｝Ｎ＠ __ OPT' ｢Ｎ･ＺＮ｟ｭｾｲ＠ Cu ｾｲＬ＠-·---1-- ru ｾｮ＠ . ..1, 

1-A (l,OJ.O ).. ｾＮｮ＠ o. ?.'( 3· 21,. 3·92 

10-A 0.033 2.).0 o.2·r ｨＮｾＸ＠ h.l6 

15-A 0.0)3 1·98 0.30 1, .• ).0 1, .• 1,.2 

26-A o.o:t.6 2.08 o.?.o 2.8?. ＳﾷｾＶ＠

l1-'(-A o.orr 2.02 O.J.IJ. 3'• '(0 h.22 

50-A 0.015 )..63 0.111 3·?.0 3·3B 

52-A o.oJ:r 0.132 ｯＮｾｯ＠ 2.811. 3'·12 
I 

ｾＨＵＭａ＠ 0.031 2.21 O.J.G 5· )II. 6.9h 

81-A 0.0).0 O.J.J.6 0.).5 2.56 3·110 

..,.._.--.-............- ＭＭＭＭＭＭＭｾＭＭＭＭＭＭＭＭ

ｔｨ｣ｾ･＠ ｮｩｮＨ［ｾ＠ rwmplcs 'mrc blenclcd. j.nto ono compos:i.te for 

tcst,,•ork pttrpor:cG. A calculated. hco.cl vnluc ＬＭｾｾＬ Ｌ ＮＬ＠ l113c1.c. 

(Per ·cent or otHJces per ton) 

-----·--,.-···-· ---... ---------·---
___ . _____ ｟ｌ｜ｾｬ｟｟ＮＺＬＮ＠ __ /.IJL __ ｾｾ＠ .•.. ｟ＱｾＭＭＭＭ ... ＮｚＡＡＡＮＭｾ＠ .. -l!'!Q._Zn<l._.S Fe __ ll].FJO J. 

Actual 

Calculated O.OJ.8 1.81. 0.2)0 3.56 ＱｾＮＱＱ＠

ＭＭＭＭＭＭＭＭＭＭＭＭＭＭ ＭＭｾ ＭＭＭＭ ﾷ ﾷ ﾷ ＭＭＭ ﾷ ﾷﾷ ﾷ ﾷＭＭ ---------------

Flut::!tio!l ｴ･ｳｴＮｩＭｩｏｬ Ｇ ｲｾ＠ ,n.r. cond.uct.cd :1J.onc; ｴｨｾ＠ lines clescrihcd. in 

. II 

-. t. .. . llo:"'... • " 



. . 
l<,J.otat:ion testrrork to elate hns nc1t been ent:i.rely · . ,,0\'-

'l'-"\ 

\ 
ｾＬＮＬＮ＠ . 

conn:i.clcrnl>lo f:i ne-gro :i.ned locking of 

.. .. 
satisfactory due to (n) 

the ore ｣ｯｮｾｴｩｴｮ･ｮｴｳ＠ (b ) prc··nct:i.vnt:ton of sp},1D.J.erite ond 

(c) the f.o:tr deere'c of. ox:idat:ion oi' the ore . '£hcsc ｦｾＱ｣ｴｭ Ｎ •ｳ＠

hnvc p:t·oclncoc.'t the ＱＧｯｬＮｊｭ ﾷ ＷＱＮｮｾ＠ ｭｾｴｮｊｊＮｵｲＨｾＺｩ＠ ｾｵｬ＠ cff.'cctn. 

n) I..oc.k:i.ng - 'l1he sphnJ.eritc :i.n the ore nppcors to hnvc n much 

f:i.ncr cl.er;rcc ·of d:i.snem:i.nnt:ion t.hun the other m:i.nero.J.r. . Golcna-

r;pbalcr:i.tc J.oeldnr; ot 2'{0 ｭ｣ｾ［ｨ＠ rcCJ.n:t:eer. vc1:y f.':i.nc r,rj.ml.:ing of . 

the lcod conccm'Grote to el:i.m:i.not.e r:phnJ.nritc· oml the consequent 

loss of sJ.:i.m:x1 gnJ.cn::1 io conc:lclcrnhle . \·Then ).'cgr:ind:J.ne of J.cac1. 

concentrate '\Wn not proctisc<1 the d:if.ljl).acecl z:J.nc in thiE: concentl."ate 

amount.ec1. to some 30 per ｣･ｾｴ＠ of the ｾｴ｡ｬ＠ zinc • . 
. 

. },ocking of z:tnc \·Tith quartz, py:r.:i.tc onc.1 pyrrhqt:i.te 

nmd.e regrintl:lne of ｾＺｩＮｮ｣＠ ｣ｯｮ｣･ｮｴＺｲＮ｡ｴ･ｾ＠ to 99 per cent m:i.mw 325 rr.3sh 

esserr'0:i.ol j.f r-ood z5.nc conccntrcrtcs (plus 56 per ｣･ＱＱﾷｾ＠ zinc) '·1Crc ＧｾＰ＠

be mod.e . 

b ) Pre-oct:tvut:ion of splwlcl·it.c prc[;umnbly by i:hc ｣ｯｰｰ･ｾ＠ ｟ｰｲ｣ｲｾｳＺＹｴ＠
---: --- ---. ' l in the ore lrc:w qnite ｳ･ｶ｣ｾｲ･＠ ontl free sphalerite vms found to flont . . 

consistently '·Tith the lead concentrate c.1csp:i.te high flcld:i.tions of . 

r.pha),eri te c1ep::.·ensnnts . De - ?.:i..nc:ing of )cad concentrate vrith 

vTft.h ｇｊＮＺｩｭｾ､＠ (';rtlcnn . 

• 



ii 

c) ｏｸｾＮ､ｮｴ＠ :ion ·· Some 1.'( 11cr cent of nll J.cncl Emd h ｰｭｾ＠ cent. of 

nll z:i.nc ,.m:::; prencnt :in the oxicl.c form. Dcsp:ttc fn:b:ly h:i.eh 

ndd:i.t.:tonr; of nul.ph:icl:i.:;::i.nr, ae;cnt, o::dcle J.cncl. tcncl.ecl not to floot • 

.. 
ｃｯｰｰｾＺｲﾷ＠ l.·ecovcl'Y \·rcw poor eBpcc:i.nJ.ly ,.,hem qu:t.te large 

nnlOurrts of cyun:l(1.c ｜Ｍｬ･Ｚｲｾ･＠ twecl :i.n nttcmpto to clcp).'CtW the pre- . 

octivntc<l Elphnlm·:i.te . n1c proc1uct:i.on of n copper concont:rntc 

from n c1cuncc1 J.cml concentrntc us:tnr; t.hc Jl:nmrm:i.ek atnr.ch - S02 

llX)tho<l '·nw not too £:tlcc:cnr.fnl hocmwc of the ofore .. mcnt:l.onocl. 

.· :·· 
. ·' 

. ＭＭＭＭｾＭＭＭﾷＭﾷﾷＭ ... - .... , ___ . ....., - --. I I -

,. , • __ ｟｢ＡＺ｟ＮＬ｟ｲＡＡｓＡＮｊｾＭＭＭＭＭＭＭＭ ﾷﾷＭﾷﾷＭﾷﾷｊｾﾣＱｾｲＮｊｅﾣｴｩＮｑｅＮ｟Ｂ･｟＠ __ _ 
Fro ｾｾｾｦｾｬＮｌＭ｟ｬｌｉ＾ＮＡＮＮｾＺＧＭＭＹＮｾｾＭＭＭＭＭｬＺＡ＿Ｎ＠ ___ ｾ｟ＡＺＮＡＡＡ｟Ｎ＠ ___ Ｎｾ｣Ｎ＠ __ 9E.. ___ _l'b !?,n ArL 

Cu Cone . 5·3 111· · ?.0 31·36 '( r,) h9.2 '(1·3 3·5 3·2 ).6.2 • (.. I 
.,._....-•• ct.· ......:-- -·· ...... --... 

l'b Cone. 91, .. ·r 0.32 1!.8.00 ｾｾ］ｾ＠ 1lt. . 2 28.7 96·5 96.·8 83.8 
ｾﾷ＠

0 1/\LL 100.0 l.OG ｾｾｾＨ＠ . 1?. 12.09 J.6 .o6 J.OO.O ＩＮＰＰ ｾＰ＠ 100.0 J.Qo.o 
Cone. 

i" 

ＮＭＭＭＭﾷｾＭＭＭＭＭＭＭＭﾷＭﾷＭＭＭﾷＭＭﾷ＠ .. ---· 

Ext.:cn cl.con:inQ: r.tagcr.> anc1 fihortcr. :r:t.otat:ton times nrc ind.icotcc1 .• 

.•· The l)nr.:i.c ｯｵｴ｣ｯｭｾ＠ of the tcr:tn shmrcd that. 90 per cent lcacl 

recovery could. Ｑｬｾ＠ nch:i.cvccl at the cxpcn:::e of r.omc 3o per cent displaced 

zinc, ''hD.c vm·y v :i.r,ou:rotlf:l J.cml rcr,r:tnrl:ing on'l ｲｎｾｊＮ｣｡ｮＺｩ Ｎ ｮ｣［＠ could cut -
· this lose to 10 p::::r cent -:vhilc ut the same time 1eoc1 r.ccove,:y \tould 

drop to r(O !>Cl' con·[;, 



.. . 
·" Test ｬｾｯＮ＠ V -21l :i.JJ untrutes tho f .irr.•" crwe. where no J.cncl concentrate 

regrincling took pJ nee. 

.. 
ＭＭＭＭＺＭＭＭｾＭＭａＮｳｳ｡ｹＭｯｐｉﾷﾷＭｯｩＺＺﾷＭｾｲｾｾ＠ · if:i.B't7:iblitionc?; , ＭﾷＭＭＭＭＭｾＭＭＭＭＭＮＮＮ＠ .... _............ -.............. - ..... ＭＭＭｾ＠

. Fract.io_n:.:;...__ Wt. ｾＧｊ＠ Ar; Pb ?,n Ar.. · l'b 7..n 
ＭＭＭＭ Ｍ ＭＭＭＭｾ＠ .. ＭＭﾷ Ｍ ＭﾷＭﾷＭﾷＭﾷＢＧＭｾＭﾷＭﾷＭﾷﾷＭＭｾｾＭ .. ·-·----·--·--

Pb Cleaner Cone • . 7·9 ＱＱｾＮ＠ 6 3'( .6 9· ｾＮ＿ｉｊ Ｎ＠ 6G.o ＸＳﾷＧｾ＠ . 16.5 
...."', ... ,4 .. ....... ...__ ＮＮｾ＠ . 

O'All Pb Cone. ).2.8 ).0.19 2).18 9·1'( ..,,,., r-( 90·5 "6 r: t:. • ") 

Zn Cleaner Cone.· 5·1 J..CG 1·56 1,o.os 5·h 2.?. 55·2 .....-:--

ｏＧａｊｾｬ＠ Zn Cone. 13.0 J.,l,o )..2h 22 .1,.) J.0,1r. . Jr.. 5 . 66.). 

Tailing "(h.o 0.3) 0.21!. o.'f'"' ).11··9 5·0 ,_, .1,. 

----.:..-.-- ··--·------·-·--·---. -··---
Heads 100.0 1.75 3·56 ｾｾＮ＠ z,.?. 100.0 100.0 J.OO.O ________ ___._ 

--
..-;. 

Note ｴｨｾｴ＠ cJ.carling '\·rithout rcr;r.:lnclin6 .only
1 
｣ｵｾｳ＠ .. ､Ｎｯｬｾｮ＠

pyrite and. inr.olubl<:!S in the lead. conccntrEtte, '\·rithout rcc1ucfnc; the 

zinc content upprcc:i.ehly. 

ln test V- 32. (u oextuplc lockecl teat) cnch lca.c1. concent:r:o.tc \lEIS :re-

ｳｲｯｾｭ､＠ and. cleanecl t'\·T1.ce. Z:i.nc ｣ｯｮｾ･ｮｴｲｯＮｴ･＠ wns olo9 :ree;r.ound.. 

Results 'Here: 

.· 

'· I ,J Ｎ ｾ Ｎ｜＠ ' 
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:i.v 

ＭＭｬｦＺﾷＭﾷ ﾷ Ｍ ﾷ ＭﾷﾷＭｏｐＺｾＭｲＮﾷＭＭ
Ｍｕｊ｝｝ＮｲｲｭｾｾＺｲｯｲｩ＠ ＭｾＭＭＭ］Ｍ_____ ＺＮﾣＮｲｾｾｴｸＮ＠ __ . ＮＺＺｌｾｾＮＺ｟･Ｎ｟｟｟＠

. '\o1t.. S Ar; Cn l'b Zn Pb Zn ｬｴＧｲﾣｩＮｃＺＮｩｾｐ＠ n ---........... ｌﾷＭｾＭﾷﾷ＠ ... ·----... ··---· 
1\g Cu -· . ﾷＭﾷＭＭＭﾷＭＮＮＮＮＮＮＮＮＭＭｾＭ ... -....---____.... --·-_,.,... ......... _ ... _ 

Pb ｃｬ･｡ｮｾｲ＠ Cone . lr , lf. J.8 .o ｯＮＱｾＲ＠ 5'1··1 ｾＮＩＶ＠ ＳＸＮＱｾ＠ ).0 .6 . 63·3 8.6 .... ﾷＭﾷｾ＠ ｾＭ ... ···· ＧＧｾＭﾷ＠ .. 
0 •.AJ.1 Pb Cone. lj. , 9 J'( . J. 0 . ＩｦＮｾＨ＠ 50. 6 9· 35 ｊｾｯ＠ ... , J-:1 · 5 66.3 9·h 

Zn Cleaner Cone. 6.2 '.> 9'"' I ... ' <- o.ro 2.)6 56.20 8.8 ＷｾＩＮ＠ ｊｾＮ＠ 2 •tl·'' 
.- t;• 

_,., 

0'/\11 Zn Cone. ).0 . 1 l "''( l· o C:. 0 . 36 6. 611. 39· '-!.0 . 20 . 9 21.2 1'( . ') 8:t.6 

Ta:i.J.:i.ngn 8) .0 0· 93 0.).3 ＰｾＶＹ＠ ci , . ...., 
• :;>c. ＳＸＮＱｾ＠ 65 ·3 ＩＮｾ Ｎ Ｘ＠ 9·0 

--------.. --.. -- .... ---·----·-·-·· .. -·.--.. Ｍ ﾷﾷ ﾷＭＭＭﾷＭﾷＭＭＭＭＭＭＭＭＭＭﾷＭｾＭＭＭＭ

ｈｾｮ｣ｨ＾＠ 100.0 2.0(, 0 . 17 3 • '(6 h. 88 J.OO. 'Cl ).00. 0 100, 0 lOO . 0 

ＮＮＮＭＭＭＭＭＭＭＭＭＭﾷＭＭﾷＭＭﾷﾷＭＭＭＭＭ ﾷﾷｾ ＭﾷＭＭＭﾷﾷＭ ﾷ ＭＭＭＭﾷﾷＭＭＭＭﾷＭＭＭＭﾷＭＭＭﾷＭＭＭＭＭ .... -.. 

Large atr.ount.s of J.cncl rcp<.>l·ted :i.n the ｾｾ＠ :i.ne conccntra1:.e (lnd. 

to.1:Lint;s ､Ｎｵｾ＠ to the ｳ･ｶ･ｲ･［ｾ＠ lcntl. clcmd.ng E.:cht::c1.nJ..c . Hmrcvc:r., m: the ?.:tnc 

nsm.1y· '\·lO.s no·t. rd.c;n:if:i.cnnt.ly :r.cd.uecc1 :it r.IPY be ｰｭｾｶＺｩ Ｎ ｢ｬ･＠ to ach:i.evc the 
. .. 

snnl-3 lend. corwent.rute rrit.h ｨＵｧｨｾｲ＠ ｲ･｣ｯｶ･ｲ［＾ｾ＠ of l.e:c:J.cl tw:ing more ｲ［ｴｮ･［｣ｾＺ＠ of 

fJ.otntio'n eJ.cm1:ine; ruther t.hnn cxce:::r.;5.vc ｬＧｾｲＬｲｩｮ｣ｬＮｩｮｧ Ｎ＠ :Lt '\-TOG ｮｯｴＮｾｾ､＠ that 

the lead. as lcac1 ｯｸＺｴ＼ＮＱＮｾ＠ :in the tu :i.J.:i.nr;n £U:1ou.n'l:cd. to o. 56 per cent \rh ilc 

the zinc no zinC' oxic1e ,.m1.; 0 .15 per cent. . 

N:i.cror.cop:i.c ｣ｸ｡ｲｮＺＡｮ ｾＱ ｴＺｩＮｯｮ＠ of the zinc ｣ｯ Ｎｮ ｣ｴＧｮﾷｩｾｲｮｴ｣＠ shmwcl. o. \ 

nurn.bcl' of fine ( 5· - 10 micron) Ｚｩｮ｣ｊＮｵｾ［Ｚｴｯｷ［＠ of ｰｹｲｲｨｯｴＵＮｴｾ＠ aml pyrite J.n 

sphalerite ｰｾｲｴｩ｣Ｚｬ･ｲＮ＠ a1,cwc l:O m:i.cron ｲＮｩｾＺｾ Ｎｾ Ｎ＠ nee:d.ncl.:i:ng vru;1 seen to be 

neccssnry and. ":in[':r.·asix:tng of rcc:·cotmd conccntrat0 shcn·rcc1 that an opt:i.mum 

s 1 zc fo:r z :tnc ｣ｯｮ｣Ｚ･ｮｴｮ､Ｚｾｾ＠ \·rouJ.cl h•! n:rc,.m:l ?.0 t:ri cl.'orw. finch R fine ｳＺｊ Ｎ ｾＺ ｩｬＧ･［ Ｇ＠- ---·-... ---



v 

Si?.e Mic:t:on::; __ j> ｾｬＧｾＮＮＺ｟｟ｾｩ＠ z!n · ＭｾＡＭｾ＠ ＭＺＭＮＺＺＮ｟ｮｩＮＺＮｾｴＮ＠ ｾＱ＠ Ｕ ﾷ ｾＭｬＩＺｩ Ｎ ｮｴＮ＠ ｆ･ｾ＠
.. 

56 17· 7 53·5 8. 2 l7 . ) ?.2. Jr. 

1tO ).8. 5 55·lr- ·r .o ).8 . 5 19· 8 

28 ).8.0 56 ... , 6.0 ).8. lt 16.6 

20 15· 5 56. ·r r· ·r :.> • J.5 · 9 13· 5 

ＩＮＱｾ＠ )l,., 3 5'( . J,. 5·6 111 .• n ｊＮｾ Ｎ Ｒ＠

).0 ,,, • 0 511 , l,. 5·8 ｾ ﾷ Ｙ＠ 3· 5 

- 10 
.. ).2 . 0 ＵＲ ﾷ Ｉｾ＠ 6. ) ll , I, . 1?..0 

--- -------·-- - .- ....... --. ....._._.._.... ..... 
' . 

Uend. ).00 .0 55 Ｎ ｉｾ＠ ＶｾＵ＠ J.OO.O 100.0 

--------------.... ··---

S:i.lvc;r mctnllurgy lll:W cp·at.j,c llml exccr.w:J.vc :t•ecJ.enning 

of lead concentrates had. u ､･ｴＺｬＮＧｩｮｾｮｴ ｾ ｡ｊＮ＠ effect.}! UsunJ.ly some 70 per 

-.. . . 
cent recovery :i.n the J.cacl. concentrate w&r. cxpcr:i.cnccc1. 

·•. 
ｲｲ･｣ｴｈｯｲｬｾ＠ t1etails are append.ecl . 

1.' 



·. 

Co:pper ｾｬｯｮｴ･＼Ｑ Ｎ＠ fl.'Otn Pb conccntr0tc un ;i ug J , 0 . poundfl per ton JCJ)-73 and· S02 

to pH ｾｾＮ＠ 5· 

.... Ｎ｟ Ｎ｟ ＮＬＮ ｟ ＮＮＬＮＮＮＮＮＬ｟ＮＮＮＮＮＮＬＮＬｾｲ••＠ Ｌｾ＠ ....... ｟ＬＮＮＮｾＬＮＮ＠ ＮＮＭＮｾｲｦｾ＠ ....... !'-. ... ｾ＠ ... ,.,, •• Ｌ｟ｬＧｬＮＮ｟ｴ｣ＦＮ Ｎ ｾ＠ Ｎ｟ｾＮ｟ｾＧｲｴＡ ＧＢＢ ＢＧ ﾷ ｴＮＺＧｬＮ•ＢＧＧｙＢｾｦｴｾｬｬ｜ＢＷＱＱｶｴ Ｎ ｴ Ｌ ＮＬｮｦｴ［ｔ Ｇ［ Ｇ ｾｴｴＬ｟•Ｌ｟ＮＮＺ Ｎ ｾｎｯｬｬＧ｜Ｇ ＧＢｾｾｮＮＮｴ•ｴｴ • Ｎ ＢｦＧｬ Ｌ ｲＮＧｴＮＮＮＬＮ｟ＮＢ｟ＮＮＮＬＬＮｾａｾ Ｎ Ｇｖａｉｃｬｴｄｉ•ｉｌＮＮ｟ＮＮＮＬＮＬ＠ • .,, .. _ ....... ,,,r Ａｾ［＠

ｾ＠

'f, --·r.i\.P.P£ u_y,:J "P't.\'r ... :<. .. .. ::::M·-. --··-·-·r-· ｾＭｬ＿ｩＮｾｴＧＢｵｭｴＮｴＹＡＮＧ＠ .. ｾＭＭＭ ____ •. . ｾ＠

ｊＲｊＺｵ｣ｨｴｲＮＮｴ｟ｾＮｊｅｊｩｾＭｩﾣＺＮ｢ｊＮ＠ _!:.If..-.. . h ... ＿ＮｬＺＮｾﾷＭｾ＠ .. ｾＮＮｺｄ＠ .... ｾｾ＠ ... R}:...._ ｾＮｾｾｾ＠ ........... .. ｾＢ＠ ..... ｾ＠ .... ＭＭｾ｣ｌＮ＠ ........ : . ＮＮ［Ｎｊｾｾ Ｎ ｾＭ ........ Z:n ..... ﾷ ＭＭＮｸ Ｎ ｾＮＮＮＮ＠ ｾ＠

.Gu ... C,oN.,_, __ !_ . ＮｑＬ､Ｎｾ＠ ...!,.J,.?., .. L:l;k .:{6. _,_, ".!1 .. -:l.'.b\:0 ....... -·- ···-··- ｾｷ＠ .• f.:.:c. _ ,,,2,!!.-. --:-0 . ..5 • .• _2;:> .• 3 .. 1 ! 
1l. .. ｲＭ｡ｮｾＬ｟＠ ｾﾷｊ＠ ｾＧ Ｎ ｊｴＮＮＮ＠ .l.'!:,?. .... lJ:lL 0.vJ .. l? .:;s;.L_ Q ••. 3;:r·-.... J 1---· ... .!!!!, .. a (1.[1.:.3 . .. ｾＧＮＮＵＮﾷＭＢＭ .. ＮＮｬｊＮｾＧ＠ 1

1

. ; 

ｂｄＱｬｌｊｾＺｩＡｬ＼ｬ｟Ｎ＠ -i ....kL ｟ｊＬ｟ｉｾ＠ ... .l2:J.i9. ｟Ｎ｟ＲＬ｟ ＬＬＲＮｊＮ Ｎ｟ＮｬＮｊｬ ＷＬＮＭＭＭＭＭＭｾＧﾷｾﾷＮＭ .. _. ... ﾷ ＭＭＭｾ｢ｾｬ＠ .. ___ .3.:J5. .. • .-2.:-'3 ... J ... .J.s';, .•. ＮＺｾｾ ﾷ＠... , ｾ＠
ｔＱｮＩｬｾ＠ COJ1c. 1J 6.'( )!1.8 ＱｾＲＮＱＰ＠ 11.'('i l..l'( · ｾｆｴｯ＠ ＢＱＶＮｬｾ＠ rr.9, .t;lt:.Q ... ｉ ｾ＠

Ｍ［ｾｾﾷ ﾷ ＨＺｾｾＺＺＭﾷＭＭＭＭＭ ﾷＮ ＬＬＬＭﾷｾｾＮｾｾＭｾ＠ Ｍｾﾷｾ［ｾﾷｾ ｾｾ ｲﾷﾷ ﾷ［＠ Ｚﾷ ﾷＺｾｾ ｲＺＮﾷｾﾷ ﾷ ﾷ｟＠ .. , ｾｾｾ ＭＭ Ｍ ﾷﾷﾷ ］［Ｚﾷ ＮＭｾﾷ ｾ ﾷ ｉ ＭＭＭＭｾﾷＭＭ ﾷ ﾷﾷ＠ ... -. r .. ﾷ ﾷ ﾷ ﾷｾ ﾷ＠ "'···· ｾ ﾷﾷ ｾｾｾｾｾ［ﾷ＠ ｾﾷａｾﾷＺＺＺ＠ ｲＭｾＰｾ［ ﾷ ｾ＠ ｾＺｾｾｾＡ＠ . .6. . i ｩｾ＠
Ｍｾｾｾｾﾷｾ Ｍ ｾＭ［ｾＭ ... ＬＭ［ﾷｾｾ ＮＭ ＭＭｾｾＭＭｾｾＺＮＭﾷ Ｍﾷ ｾＺＬｾ［［Ｌ Ｇ＠ ﾷﾷﾷｾｾｾｾｾ［ｾ［ＭＭ ﾷＭ ﾷ ｾﾷＨ ﾷ ｾ ﾷｾ ﾷ ｾｾ ｾ Ｚｲ＠ .. ﾷ ﾷｾﾷ ﾷ ｾﾷ ﾷ ｕＭ ｲＭｾﾷｎ•ｗﾷｾｔａ ﾷ ｾｾｾＺﾷ＠ Ｎｾ ﾷﾷｾｾﾷ ﾷ＠ ｾ ｾ ｝ＭﾷＮ［＠

0

- ｾｾＮ＠ ｾｬ＠ •• ｉ ｾｾ＠

Zn Ho. ＭＬＭｾｪ＠ ｲｾｾＺﾷＺＮＮＮｬｬ＠ __ Ｚｾ＠ ｾ＠ :l ' ... ｾ Ｌ ｾＺｪ＠ .. ［［ ［ｾｾ［［＠ ﾷｉｾＭＭｾＺｾｾ［ ﾷ Ａ ﾷ ﾷﾷＭ ＧＢ ＢＡ＠ i""·-· ﾷ ﾷ ｔｾＺＺｾ［Ｚ＠ .. , .. ｾＺ＠ :· ｾＺ［ｾ［ﾷＺＺ［ﾷ＠ ｾｾ［ＬＺ＠ i .. i l 
:;::·, .. ｾｾＺＺＺＺＺﾷﾷＧＢＧ＠ ·1 ｲｾﾷｾ［＠ .. Ｚｾｨ Ｌ Ｎ Ｌ Ｎ ｮＬｾｾﾷＺ ［Ｚ＼Ｚ Ｎ ﾷ＠ Ｍ Ｌ ﾷ ｾﾷﾷｾｾＭｾ［ﾷ＠ "-ﾷＨｾｾｾ＠ Ｚ［ｾ ｾﾷＭ ｾＭＭＭＭ［ｾ［ｾＬＭＭＭＭ ... l ｲＭＭ ﾷＭﾷ ﾷﾷｾ Ｍ ＭＺｾＭｾ［ﾷｔｾﾷﾷｾｾＺﾷｾｾＭＱ＠ ., ｲｾ＠ ... :.u- ﾷＭＺｾｾ＠ ｾ＠ . .l't 
ＭＡＮｊＮＮＮＮＮＭｾＭＡＢＢＢＭＢｾ ＭＮＮＮ＠ .. -..,:..__,. · '..!...'-...... --... ＮＮＺＮｾＮＮＮＮＺＮＮＮＮＮＮＮＮＮ ﾷ＠ ..... -&-.: ..... ,.:.., Ｍﾷ ｾＬ＠ .. :., .............. ｾＮＮ｟＠ ...... -#, .__._ .. "'_, ; .... ,"' .......... , ... , • .... .. ....,t;,.u,.,J.!,,. ... ..,..,.,..,.. .. JI. . ..., ... 

1 

............ J .a.t .. 'IM. .. , ,v,...IJ_,.:.a. .. .; , • 

ｊＮｴＮｯＮＮ［ｩｾｾＭｾ ＬＮＺＮＮＮ＠ __ ._.... I·1'2.;D.J .... ! .:.:m. . ... J.&l. ＭＭＭｾ＠ :· ｾﾷ Ｍ o.: ..... 2 ＬＬｾ＠ !1 !... ... ·--.. -1 i ·-·--:-·.. ..l.gn,D. ..1 m .& .:o:,:r.l,.fi ... (.l0. ,.0 .. j !, 
________ !_ __ _t ______________ l. ___ ........... - ... - .. --.1-·-----r-----T----- -···-··-

1

-·-.. ·- j· 

- ---··-• • ＭＭ Ｎ ＭＭｾｾ＠ I 7'jl·-. .. J_ .. ,.._. _____ !_ ___ , ...... ,,_.,. ,, .... -.1. ... _.
1 

.. ___ .....:.... ....-....-- .. ., ....... ｾ•ﾷ＠ ｾ＠

I ﾷｾﾷＮＮＮＮ＠ _,,......,-. .. _,.. --··-·· .. ' -___ , ___ _.., ... -...... ＭＮｬＭＭ•ｾ••ＬＮＭ ﾷ＠ ＢＧＧ ﾷ ＭﾷｾＭＭ Ｂ •Ｂ＠ ... , .. ., .. ,, ... , ｾ••ＢＧＢＧ ｾＧ•ＢＢ＠ ooo•M-•Moouo :'"""''''•' Ｇ Ｇｾ•＠ ｾ ｾ＠ ••--4"'""".-o.o .... . , ....... _..... •• l .. ｾ ｟＠ ... , llrt..__ ::. ,•( 

I) ' ｾﾷ＠ • ｾ＠



.. 



'.l.'riple ｊＮｯ｣ｬｾ｣､＠ test,· gr:tnc1. ＸｾＡ＠ per Ｈｾ｣ｮＧｴ＠ m:i.mw ＳｾｾＩ＠ rncnh. 

. . 

ＭＬＮｾＮＭＭｾ＠ .. -'"]' ｾ•ﾷ•Ｍﾷｾ••••＠ •ﾷｾＭ•ｾ••ｾﾷﾷｾﾷＭｾＺＬ［Ｚｾｾﾷﾷ］ｾﾷｾﾷ••ﾷｾＺｾｾ Ｎ ﾷｾﾷＺｾﾷｾｾｾﾷ ﾷ ｾａ•ﾷｾ••ﾷ Ｎﾷ ﾷｾｾｾｾｾ ﾷ ＮｯＬ • •Ｍ ｾﾷＧ ＧＧＢＢｸＧ ﾷ ｾｾﾷｾｾ ﾷ ｾｵ［ｾﾷｾﾷＺｾﾷｾﾷｾ［ｾｾｬＺｾＺＺｾ• ﾷ •••ｾﾷｾＬＭ ﾷ ｾｾ•ﾷﾷ•ﾷ•ﾷ ﾷ ｾ＠

• •: ｔｐｾ＠ d' · . ... - .. Ｚ［ﾷＭＱ ﾷＢｾ［ ｾＭＭＭﾷﾷ•ﾷﾷｾｾｌ Ｎ＠ •ﾷ ﾷ ﾷﾷﾷ ﾷＧﾷｲ Ｇ ｾ ﾷ ｾ＠ .... , ... , ..... ｲﾷﾷ•ﾷＢ［ＬｾＮＭＮｾﾷｾﾷＭｨ［ＺＺｾ＠ ... .. ,, .... ［Ｌｾﾷ ﾷＮﾷﾷ＠ ... ａｾ ﾷ ﾷﾷＣＧﾷＢＧｾﾷＭＱＭ ﾷｾﾷ Ｍ ﾷﾷｾ ﾷ＠ M 

t:l,Qd.ill:l_.H .lL .... t ·---.--· ···---··· ------- ·-·-·----r·-·-1 ._ .. ····· ｲＭﾷﾷﾷﾷﾷ ﾷ ﾷｲｾ＠ ,_ .... --···- ··-·· .. .I 
ｊｬＮＡＡＱＮｾＮＮﾣｌｴＹｮＮ｣Ｚｬ＠ L!!..:!L • Ｎ＿Ｒｾ Ｎ ＺｾＱＮＺＬＡｩＮＺｑＮ＠ _ ... D.,_L ....... _ . .•• - ... ｾﾷﾷＭ .... b.0".!L ..... G5,.1r-···'··.5- ---· -· •. . ".1 
'l!.0l;..:CUi.\i..1J

1
L . ..2,.3..

1 
.. ....;u<2L.J.n.·.G ..... )('.) ............. J ...... _ ....... I,._l!l.l! ｉＮＮＮＮｊｾｴＮｊＡＬＮｲＮＮＮ［［＠ . ...a ._:__ _ _____ .... 1 

Ｑｾ＠ IJ) \\ ＮＮｓＮｃｦ＿ｾＬｃＨｊ＠ .-J... . Ｎｑｊ｟ＮＮＮＮＮＺｲｾＮｘＭ＿ＮＮＮｉ Ｎ ｟＠ . ＮｊＮＮＧＺｻＮＭｾＭ Ｎｾ＠ •. ]J)_._,).. L_ ..... _J -··•-•·•• .. J •ｾ•ＭＭｾ ﾷｾ ﾷＭ ﾷ ﾷ［｜Ｎ＠ '"'_.}: ... {; .. __ ,.._j;>., .• 3·• ... ......:..•m••- ﾷＭＭｾＭﾷﾷﾷａ ﾷ •＠
o ＭｾｌｬＮＮＮｐＮＮＡＡｬｬｩＮｊ＠ ｌＮＮＮＮＮＺｾｊ＠ .. I ... n,:t'_l ..... :'2& ..... ＭＲＮｾＨＬ｟＠ ....... ----1-- .... ._, ... r· §J .... 1 ___ &:J,.,.7.. .... .;>..!\,Q.l-· ·- •. ｾ＠ ...... J 

ｾｾＮＮＧＺ｣＼ＺＺＮ＠ ... IL.2.0. L .. £:.l'lL . .3:.d ..... :i3., .. 0. ...... --···" ........... ｾＮ＠ t ..... 0,. 2 ........ »st.,ii1.·:)..r··--·· ＭｾＭＭＭＭ

ｦＮｾＭｾ］ｾｾＺＺＱＱＭＭ ＺＭｾｾＭＭ［ｾｾｾﾷＭﾷＭｾｾ［ｾＬＬＮＬ＿Ｎ Ｎ ｾＺﾷＺ［ﾷﾷｾｾＭ•ｯｾ • Ｂ•ＢＧＢｩＧ Ｇ＠ Ｂｾﾷｾﾷ Ａ＠ !·•·•· .. ［Ｚｾｾ［ ﾷ Ｌｾﾷ［Ｚ［ｬ ＧＢ ＧＧＧｾｾｾｔＧｾＢＧ Ｇ Ｇ＠ ＢｾＢ＠ Ｍ］ＮｾﾷｾＭｾｾ＠
ﾷ Ｍｾｾ＠ ...... ｾ［ＭＮＮＺＮＬｴＬ［ｌＺＮＮ［ＺＺ｡ｾＢ｜ＱＺＮＧＢＢＧＺＡ•＠ ＬＮＺＮｴＺＮＮＺＮＮＺＮＭ•ＧＩＮＧＺＢ Ｎ ｾ ＧＺＧ ﾷ＠ ﾷ ｾｾ ﾷ ＮＮＮＺ［ＮＺＺＬＮＭＭｹ＠ __ .. _._.,._..._ _,_,_,._. __ .. , . ...... ..... _. ＭﾷﾷＭＭ•ＢＢ• ﾷﾷ ﾷｾﾷＭＮＮ｟Ｎ｟＠ ...... ,.l. ____ .... , ... --•-·- ........ , .... - .... 

o ·A 11 zn _ll_ 1 ｾ＠ ＺＮＱＮＮＱ ｟ ﾣＺｾｾＮＱＭＮＭｾＰＮｌ＠ .. ｺｾｾｾＡＭＡ＠ ﾷﾷｾＭﾷＭｾ Ｍ ｾ Ｎ ｊ＠ ..... ｟Ｎ｟ｾ｟Ｎｊ＠ L.,_} ＡＮｌ ｾｦＺＮ＠ ·" .. .,.,£::.!2. ｾ＠ ... 3.1J .. ｾ＠ .. z.

1

1._,_ .............. ·" --· Ｎ ｾＮｾ＠ .. · 

ｾＺｾｾｾ］］］Ａ＠ ＱＭｾＺ ＺｾＮ Ｚ［ｊｾｾｾＺｾｉＺ］ｾｾＺＺｾ＠ ｾｾ］ｾＺｾＧＬｬＺＺＺＺＺ］ＺＮＺＺＭＺＱＺ］ＺﾷＺｾＺｾＮＱＭｾｾＺＺ［ｾ［Ｚ＠ ＺＺｾ［ＺｾﾷＺＺｾ＠ ＮＺＺＺ［Ｚｾ［［ＺｾＧ＠ ｾｾﾷ］ＺＺＺ＠ ::=::::: : 
--·--.. ---_ -j'l ｾＭＭｌ＠ ___ tL _____ J .. ·--:---t.I_. ___ .L. ... _. __ I·--- _..! ______ ... ---·- ........... [.-" ....... _ .. . 
_,.,._ ..... ＭＮｎﾷＭﾷｾｾ ﾷ＠ !· ＭＭｾＭＺﾷＭ ﾷ Ｍ -··--··---, ... -.-.. Ｌｾｾｊｾ＠ ｯＧ•••Ｂｎ••ｾﾷＭ ﾷ Ｌ ••ﾷ＠ .. -·--N·' ·:•, oo•AOo-·-·'" • rM•••"""" ''"tM"hOoOh' ﾷｾＭﾷﾷﾷﾷﾷｾＢＢＧ＠ •• -·M '0"'>0

" ---.. ｾﾷ ﾷ＠
0 

I J ' Ｌ｟ ＮＮＮＬＮＮ Ｌ ﾷｾ ｾＮＮＮＮＬＮＮＮｉ＠ ........ ,-,._ • ... ..... , • ·- •t• ·• ,.-' •' • .. • 
ｾ＠ .. , - .-• .,....,_..,.,_....,. . ......... ..... . .................. -.. , ... ....... , ...... , •• , ｴｬ •ｴｴ ｴｴＭＧＱ｜ＧｾＧﾷＢＧ＠ ,,,,., .... w..,, ......... . •.. ,,.. ..••. .•. _ •• ..... -f .... ,.,..,., .. ,.., ..... .. Ｌ Ｎ ｾＺ ﾷ＠ .• ,,. , ............. ,. h 



Triple lo dccc1 Bns1.c BrunoH:i.ck p:rocccl.urc •. J:nr.uf:C':tc:l.c:m'li· z:i.nc dcprcosj.on. 
'• 

. · .. . 

' •. 

,: 
fl 



.• .. .. 

. : . . · ... . , .. 
. . . · 

Screen + assay of taiJ.inr.::> 
ｯＮ［ＮＮＮＮＭＭＭｾｾＭＭＭＭＭＭＭＧＭ ﾷ Ｍ

ＭＭＭＭｾＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭ ·----------------------·---ＭＭｾＭＭａＧＭＷＭｾＺＮＺｾﾣＱＧ｛｟｟Ｚ｟＠ __ ｾｾ＠ . _ ｟｟ｪｬＬＺｩＮｳｾＮｲ｟ｾ｢｜ＡＬｾ｟｣Ｎ＿ＮｮＮｾＭＭＭＭ
OP11 ａｾｾ＠ . ｣ｾ＠ P\:1 ｃﾷｾ＠ Zn . Ar;t, j Pb z.n ---'---c.;-:--_ .. _t _______ t. _______ t_ ..... _ -·----------- • ﾣＺＡＧｾｯｮ＠

. 
Wt0. 

ｾﾷＲＧｻＰ＠ 3·7 . 0.81 0.,50 o.6o . ).0 3·8 5 •. ｺｾ＠

+325 . 6.4 0.70 . o.h8 ＰＮＱｾＸ＠ 7 r:· 
ﾷｾ＠

ＶＮＱｾ＠ 1·h 

.. 325 89·9 0.58 ｯＮｬｾｳ＠ 0.110 87·5 89. 8' 87.2 

•rotoJ. 100.0 o.6o ｯＮｺｾ｡＠ 0. IJ.J. 100.0 lOO.O 100.0 

--- ----·-··---.----
__ ....,. ______ 

·. 



FJ ,U'J.'i\'J'J0i·: Hhi'Ol\1' --·-·• .. -:-.·- .. ·--·--·· ··--· 
ｦＡＮＮｾｴＭＮＡＮｬｽﾷＮｬｾ＠ ｖｮｮｾｯｲ､｡＠ Composit<? 

ＭＭｾＭＭＭﾷ＠ .... ｾｯｭｾｾＧＺｲｭｔｳＭＭＭＭｾＭＭＭＭＭﾷＭＭﾷﾷｾＭﾷＭＭＱｾｾＱ｜ｯｾＺｾ［Ｍｾ［ﾷﾷｾｾｯｾｾｾｮｴ［ﾷ＠ .. ｐｲｾｻｾｾＭＭＭＭＭ Ｚ ＭﾷＭﾷＭﾷＭＭﾷﾷﾷ Ｎ Ｍｾ ﾷ Ｍﾷ＠

. Po)nt of il ｾｾｲＮ｣＠ Ｍ ｾＭＩＭｾ［ＭｊＭＭＭｊＭﾷｉ Ｍ ＭｬｾﾷﾷＭＭＭＭｬＭＭＭＭｾﾷ＠ .. ﾷ ｬﾷ ﾷ ﾷＭＭ Ｍ ｾ Ｍｾ Ｍ ｬｾ ﾷﾷ ﾷ ＭＭｾ Ｍ Ｍ Ｍ .. ｾ＠ ＭｾﾷＭﾷ＠ ....... ﾷ Ｍ ﾷＭ ﾷﾷｾＭＭﾷ＠ .. ··· Ｉｾｧｾ［＠ ｾＭＭ ﾷ Ｍﾷﾷ＠ .. ＱｾＭﾷﾷｾｾＭ
A ｬ｣ｬ Ｎｴｾ＠ l'l:tn. j·;O .ln.-: P Ｑ Ｇ ＡｲｾｇｩＧｌ＠ ｾｬＬ ｮｦＮＨＩ＠ J•Tnf"O No···f1 ＷＮｾﾷＰ＠ ｾＱＱｑ＠ ＧＢＧｵｾｻｏ＠ -:>t"(\ 

ｇｲＩｾ､＠ 1 ｾｯｾＺ＠ .--18 --:a- ＭﾷﾷＭＭ ＭＭ Ｍｾ ｾ ＺＰ＠ ｔＭﾷＭｾＭＺｾ｣＠ ｾ［ｾ［ｩﾷ＠ ＺＭＮＭ［ Ｚｾ［＠ ··--'----· ＭＭﾷｾ＠ .... _,_ ＬＡＭ ﾷＧﾷﾷｾｾＭ .-.ir.L\<--- .. ＭｾＭ --·---

ＭｾＭＭﾷﾷＭ }_____ .. ·---- ____ ....._ ___ J ______ ------ ＭＭＭＭ Ｍ ＭＭＭｾﾷ＠ ..... ﾷＭＭＭｾＭＭＭｾＭﾷﾷｊ＠ _____ ---- ＭＭｾＭｾ＠ -----·--
. I \ ' I • 

Pb Cond.. ? ｾＮＨＩ＠ . ·. . ·. · 0.011. o.or-; 
. -· -- ＭＭＭＭｾﾷ ﾷ＠ ＭＭ ﾷ ｾ＠ ,-... ·-- ＭｾＭＭ Ｍ .. --,.·--· Ｍ ｾﾷｾＭｾＭｾｾＭ ＭＭｾＭＭＭＭ -·-·- --.. ----- -----

ＺｾｦｾＺｾ＠ ＮＭｾ＠ i ):-· -· ----· ＭＭｾＭＭｾＭＭＭＭＭＭ Ｍｾﾷﾷ＠ ｌｾ＠ ... ｾＺｾ［ｊ ﾷ ＭﾷＺｾ＠ --!-·-: ＭＭｲＭＭﾷＭｾｾ＠
Ｑｾ［ｾｾＭｾＭＭＭｷﾷｾｾﾷｬｲﾷ［ﾷｾＭＭ ＭＭｾＭＭ ﾷＭＺｾ ＬｲＭﾷ＠ .. w-4- ＭＭＭ ｾＺｾ［Ｉｾ＠ Ｍ ﾷ Ｍ ｾｾｾ［［ｾｲﾷ Ｍ .. ·-·- ... M •• ｾＢﾷﾷｾ＠ .. ... ｾ＠ • • ｾ＠ ..... Ｍ Ｍ Ｂ ｾ［Ｚ［Ｌ＠ ﾷｷｾｾＢ＠ ..... , ｾｍｏﾷｾ Ｍ ﾷｾｍｾ＠ --·· .. ｾＭＭｲﾷﾷ Ｚ＠ .. - ... 
---···-----w-·- ------·-:----'---· --·-·· ﾷ ＭＭｾＭＭＭ ＭｾｾＭｊ＠ ____ -:--· .. _._. __ l ___ j 

HC!;l.'1.Uil.---. .•• _.]_, _ •• .,_ ｾＭﾷﾷＭｾＭﾷ＠ -••-'"'" ... 1 ......................... ,, .. .,..._ ... a.,: ........... ｾ＠ .... #, ........ 1 ....... ｟ｾ＠ -.. ＱＡＮﾣｾ＠ ----·- ..,_.,.....,...., ... _. ..... J 
ｾ｣ｮ＠ .. ｇｩｬＡｬｾｾＭＮＮＮ［ＮＮＱＭﾷＺＭ __ ll_Q.,LI _ _,___ --r·--r···-· ·-.J-···-·-·r--- .. .Q • .!i.( ___ I ___ ·· 

... ｚﾷＡｨＭＱＳＰｾＭＭﾷ＠ .. ··- _ _.:_.

1

_ .. ____ 

1 

... ______ , ___ l·---·r...,....L<k,\U,.I---T----
1 

•. Q.oa.. ＭﾷＭＭＭｾ＠
ＭｾＡｓＭｾｾＡＮＮＭＭ r-L ·r---· ·-·· ＭＭｲＭﾷＭﾷｾﾷＭﾷＭ -·-··--··r-··· ... J .... :_ .. _, __ ] _____ T..2.:J.£r·-· ...... :-! 
ＲﾷｾｌＮｊｩＺｾｾｽｾｾ ｾ ［ＮＮＮＺＺ［ＺＮＺ［Ｇ［ＷＮｾ Ｍ Ａ＠ :::-:A.l-.":. ］ｾｾＢ［［ＺＧＬＺＺＮ［ ［ ﾷＺＺ＠ ＺＺﾷＺＭＺＺＺＺＺＮﾷｾＭ Ｍｾ Ｚｾ］ＭＺＺｾＺＮＺＺＭＺＮＺＺＮＭＮＺＺＮＺＮﾷ］ＺＺｾ ﾷ ］ＭＺＺＭｾ＠ .• ｾ＠ ＺＺＺＭＺＮｾＮＷＮＧＮＷＮＺＺ＠ ｾｾﾷＺＺＺ ＺＮＭＮＭＺＮＺＺＺ ＺｾｾｌＮｧｾｧﾧｊ［ﾷＺＺＺ Ｎ ＺＭＺＮＺＺＺＮＺＺ［ＭＺＮＮ＠ ｾＺＮ］］ﾷ［＠ .. ＺｾＭＺＭＺＮＮＭＭ［［ＺＺＺＺｾ ＭＭｾｯｧｾＭＮＮＭ .. :-;::;:::::--;.:-:J 

ｾｾｋｓ＠ . Tr:i.plc ｬｯ｣ｾｻｃｴ｜Ｎ＠ H:ir;h j_n:i._t:inl ｾＮＺｩｮ｣＠ d.cprcrwnnt clmrc;e 'cl.ocs not seem :to alter z:inc 

､ｩ｡ｰｬ｡｣｣ｭｾｮｴＮ＠ · li:I.gh J.cnc1 'recovcr:y nt cx.pcnoe o:r high d:l.oplnced. ｺｩｮ｣ｾ＠ 'zn Ci Cone. 

am:;ayed. Po 11.6 per cent· .ry 5.6 per cent. 



·.· 

,. 

Vnnr.:ordn SamPle - ｖＭＲＱｾ＠ . 

ｲｾ｣Ｂ｟＠ -ｾＢ＠ ｾＭＺ［ＭＺＭＺＺＭＺＭＭＬ［＠ ＢＢ［Ｚ［ｾＭ ｾＭ ﾷＺｴＭＭｾＺｾＺｾｾＺｾＺＺｾ［［ＺＮＷｾＺＺＺ［ｾＬＬ［ＬｾｾｾＬ ］ｾ］ＬＺｾｾＺ＠ ＱＱＱｾＺＮＺｾｾｾ］ｾ Ｍ Ｚ ］ ｾ［ＬＺＺｾｾｾＺＺＺＺ［ｩ［ｾ Ｚ ｾＺｴｾＭｾＺ［ＮﾷｾｾｾｾｾＭ］ｾｾＭｾＭｾＬ ﾷｾ ｾＭＭ Ｎ Ｍｾ＠ Ｍ ｾ＠
• 11 • • • 

;'nilf1---.-; ｾｾｾ ＺｾＭ［Ｍﾷ Ａ＠ ﾷＭＭｾＮＭＩ［ ﾷ＠ ＭＭＭｾｾｾｾｾ Ｍ ＭＭＭＭｾＭ ｾ Ｍ ｾｾ ﾷ Ｚ ﾷ＠ Ｍ ＭＭＭＭＭＭ ｾ Ｍ Ｍ ＭＭﾷＭﾷＭＭﾷ＠ .. ＭｾＭ［ｾﾷＮＭ［＠ ... _, __ 5 ＮｾＭ Ｍ ﾷ ＭＺｾＭｾﾷ［ＬｾＭＭ ｾｾｾＭｾ Ｚ Ｚ ｾｾ＠ ﾷＭｾｾｾｾＭＺ＠ ·-· 
-- . ------ ------ ----------·--····-- ·-----· -·---r··-.. ----.. ｾＭＭＭＭＭＭＭ Ｍﾷ ﾷ＠ .... __ .. ______ .... -.. -----· 

ｉ ﾷＧＡｊＹｮ＼Ｑ Ｎｾ ＭＭＭ ﾷ＠ _ _! ｟ＱＲｾＰ＠ J __ t::L5 __ _3.:..;6 __ .JLL!l.?_ -------'--···--' Ｚｌｏｏｾｏ＠ .•. :tc:.O...(l._ --J:cAA-0- --------·· -·----.. 

ｲＭｾＭｾｾＭＭＭｪＬＭＭＭＱＱ＠ ｾＭＭＭＺｊ｟ﾷ＠ ___ Ｍ ｾＭＭＭＭ Ｍ ＭＭ __ -ＭＭｾ＠ Ｑ ＭＭ ｾＭ -- _,I _______ ------- -----r··----- -... 
________ ·_-1 _____ ,1! _______ .!.. ___ ·------- '--------' --------,------- -------- -------1"·------ ----··· 

_It_ __ · jl_ _____ j_ ___ .. ______ , __ __ l _______ l ________ , ______ ... ·, ___ _.:._ .. l-----------·"-

ｌｾ＠ -- Ｍｾｬ］ｾﾷｾｊｾ］ＺＺｾｴ］ｾＺＺＭﾷｌＺＺＺｴｾ Ｍ ＭＭｪＺＬＺＺｾｩｬ］ＺＺｌｾｾｊｾＺＺｾｾｌｾｾＺｉｾＺ ＬＺ ﾷ［ ﾷ＠
' I 

..... . . 

. · 

·. 

. .. • 



.· 
---··· ..... ｾＭＭ ﾷ ＭＭＭﾷ＠ .. ·---·- ·"'----.. - .. ---............ ___ . __ ...... _ .... _______ ... ... ,.-.. --... .. - ....... .......... ..._ .... ----·-_.·-···-------·-... ........ -.. --- ..... . 

In the ｣Ｑ｣Ｚｾｪｮ｣＠ ntcp the ｾｵｊＮｰ Ｎ＠ ｾｩｲＺ＠ hcutecl to n t.cmpr:!:r.o'i.,urc of. l.I.0°C ancl 3.0 pounclo 

· . 
. per ton d:i.chroma.tc mw ocl<l.cd •. 



.. 

)late: r:XPEH n:r-:m.•t, r. ---· I<'J,O'i.'J\ 'i'J ON 

finmPle: Vangorcln Compos:i.tc 
ＭｾＭ

.· ·. 

• . 

j .fl .. no; ｾｎｬＧｏｈｙ＠
HlWOWl' 

' .. 

. ....... 

. . 

V-25 

·. 

. ﾷﾷｾﾷ＠

. . ' 



I I 

J<'j,(YJ.'NJ:).Ui·l ｊｾｩ•Ｚｩ ＧＨＧｬｾｔ＠_ .. , .... .,, __ ,_ -.... ·--·-······ ﾷＭﾷﾷｾﾷ＠ --

Po:i.nt of 

of l.'bf.l onrJ. 7.,uf3 nn:l.ng o coruh:lnot:!on of. 
.. 

.. 



•f.A_t._t_l_'r_._l_·_: ', , c • ｾ＠oll11{.i0l'ttn tlt:li'O G ll:C 

'£o d.et.err:lil1() ｴｬｩｾ ＧＡ＠ relnM.ve ｦｬｯｴｾＢｬＧｾＺｩｯｮ＠ rl·tten of PbS OllCl. ｾＰｮｓ＠ lW:I.nc; (A comb1.nnt:lon o:f.' 

. . 
. . 

{ 

r 

· . 



Vuneorda Comv:)1; :i .. Le .. 
ｾ••ｵ｟ＮＮ｟ＮＮＮＮＮＮＮＬＮ｟Ｎ｟｟ＬＮ＠ ... - .. ·--... ＭＭＭＭ• ﾷｾ ＭＧ••＠ ... •--··- • ﾷ•ｾﾷﾷ Ｍ• Ｂ ＭＬＮ••••••ｲＭＭＭＭｾ＠ .. --•• .. ｾ • ﾷ •ＭＭ Ｑ ••＠ .. Ｍ••ｾ＠ ... -..;_,_..,..,. •• ｾ＠ _,_..,.,. , •• ,.., --·--• ＭｾﾷﾷＭＭＭＮＧＢＧ＠ . ..., 

CONnl'I'JOl'W 10!'1\GJo!m'S l'OlJNm.i PEH 'J'ON ·Ti·;;\; -- ｾｾ＠ r------,---·--· -·--·--·· .. --·-·-·:··-· -·· .. .......... Ｍﾷ ＭＭＭＭ Ｍ ﾷＭ Ｚ ﾷ ﾷ ｾ＠ ...... ............. ｾＭ .. ｾﾷＭＭＭＭ .. Ｍ Ｍﾷ ｾｾ＠ ....... . 
t-tin. Sol:i.rl -; pH i'h C1'·l ·,,,so ::: ._,co ｎｮﾷ Ｌ ｾ［＠ ＷＮﾷＭｾｊ＠ M,' •. l:.ol . 

·---- ----,,-------,----·--------···- ---··--·"· --.. -·. --k- ＭＭＭＭ ﾷｾ ＭﾷＭﾷ＠ ＭＭｾ＠f ;.;. : : 

orl.!lA_. ______ !-._J/l. . .JilL _____ .... Q.,J.9 __ ,c.Jl0 .. z.,·; . ＮＹＮｾｳＢＭｲＭＭﾷﾷ＠ ··-- --·- ·-·-
n,l.!;._r,m<L--[---2..1 ____ ----'!&L ...... ,. _____ _ _:__ ＭＭ Ｍ ＭＭｾ＠ __ Q.,.Q!J • .ih.Q:L __ j ________ 

1

_' 

ＺｾＮｵｾｌｬｬＢＺＺｾｉｃｾｉＢｾＭ ·-·--· ---·-r·· .. --T-.,. -··--·-1-··o .. ＭｯﾷｾＭｊｾｉ Ｍ ＭＺＭＺＺﾷ＠ ＭＭｾＫＭＭﾷ＠ ----·--
.' . ,., .... ｾ＠ ... -........ , r-·.1..- ---.. ｾＢ｟ＮＭＭＭ Ｍ .... ＭｾＬＢﾷＭﾷ＠ .... ｾ＠ ............. r··•·•-·"·'r-.. ﾷﾷﾷｾﾷ ﾷﾷＭ .... --. ........ ﾷ ﾷ ｾ ﾷ＠ '"' .. ;. .. ＮＬＬＺＮＮＺＮＬｰＬ｜［ｾ Ｍ ﾷ＠ ＭＭｾＭＭ .. ｾﾷﾷｬＢＢＢＭＧＢＺＧＢ＠ ... ＱｾＮＮＮＮＮＭｾ＠ ........... ···---· 

_____ l ____ ｟ＮｾＮ＠ __ r ____ ------·- r- .. ..... ·---....... __ ＬＮＮｾ＠ ______ !----·-- ＭｾＭﾷﾷﾷ＠ __ ...... ＭＭＭＭＭｾ＠ ................ _ 
<0 o "' • , __,.,...._ ••-.. ··- · --''''"''" ＭｾＮＭＮＮｾｾｾﾷＭ ,_ .. ,.. ... ,.,... Ｍ ＾ｏｎｯｯｾ•ｯＧＭＧＱ Ｇ•＠ ｾＭ • ﾷ•• •• ﾷ •ﾷｾ＠ ..... J . ＮＬ ＮＬＬＬＮＮＬＮＬＮｾＬ＠ .••••·--·· . .._ ___ .!_. ___ ---·-· --· 

----:-:---.,.. ---·---·· ··---.. -- ........ -·----·r·----·· -----·i·-....... J ..... _--·1----L·--···- ＮｾＮｊ＠ ... _ .I 
·--· .. ----:·--. ＭＭｾＭＭ ·--- ---·· ··--·-- ...... ·-··r ·--·---r--··-··+·---.. ｾＭＭＭＱＭＭ ___ ] ___ I 

.. -----·--···- ｲＭﾷﾷＭｾ＠ .. ｊ Ｂｾﾷ ＭＭ ｟ Ｍ ......... ····-::- .... ＭｾﾷﾷﾷﾷﾷＭ .. r-... -. ....-·1--· _,. __ , ., ····--......... ｾ＠ ..... -..... -, ...... Ｂ ﾷ ﾷﾷ ﾷ ｾﾷ｝ ﾷ＠ .. -· ..... ﾷｾ＠ r,. ............... ﾷ Ｍ ＭＭｾﾷ＠ .... ·-··· ﾷﾷﾷﾷﾷﾷｾﾷ＠ ..... . 
ＭＭｾ＠ ................. ｾ＠ ...... , ...... ｾ＠ ............ _ ...... ｾＮ＠ Ｍｾ＠ .. ｾＭｾ＠ ... .......... ｾ＠ ......... -.--.......... ｾﾷﾷﾷﾷ ﾷﾷ ﾷ ﾷ＠ .!..-... ........ Ｑ ｾ＠ ........... ' ........... .. -. ﾷＭﾷｾ Ｍｾ ﾷﾷＢｊ＠ .............. ... ｾﾷｾ＠ .......... ＭＭＭﾷ ｾ ﾷﾷＭ ﾷ＠
...... • I' • • •\""'1 •· •• .. ...,. , . ,,., .. , , . ｌＢＧｬＮｾ＠ . ..... ｬ ﾷ ｴ ｾ ＧＧ Ｇ ＢＢＭＧＧＢＧＢＧ•＠ ＼ｾ＠ 1.·•- • •ｴＮ • ﾷ ｾ• ﾷ • ﾷＧ＠ .. '" •· • ,.,.... . ,,, ,, ... ｾＮ ＬＮ＠ -··•'•' -·• •.,._ __ ·•·•• -·••• ,..*,.,,.,. ........ ｾＧＢ • • •＠ .. Ｌ Ｎ ＬＬＮ Ｌ ＬＬＮＬＮＬＮＬＮ ｾＬ＠ •. , • ..,_. ....... h••"'.a'"''•"••·_. oU"t. .. ｵｾａｴｯＮ＠ '\ .,.., ... • ·'•_,..., • """ ... ' ' ,. .,..,,__ •• ＮＮＮＬｾ＠ ... ...... ｾ＠ ••• 

l'o)nt of 

1\dd.it:ion 

To detm.'111j ne ·t.lw ··reln t :i.ve. flotnt.:l c;n ｲｮｴＮｗＺ ｾ＠ of' PbS ｾｭ･ｬ＠ 2'.nB · n:::l:l.ug n · com1J innt1.on of HEW\.HKS ,. ____ ,.._ 
0 • ·: ,• 

•, 

. ZlllC ｾＱ･ｰｲ･ｲｷｮｮｴｈ Ｎ＠

.. 
'· 

' • . ( 

...,_...., .... ｾＮＬｾｾＬ Ｎ＠ · ＢＢＧＬＮｾﾷ Ｎ ｶ Ｎ ＮＮＮ＠ ,,,.,_..,.,.,..t•'""' ＢＧＧ ＢＢ •ｾｯｾ Ｎﾷ •ＮＦ •Ｎ •Ｌ•• Ｇｾ Ｇ＠ ""·'··.,...,. ....._ .. .,...,,., ＧＺＧｾｾｾ＠ ｾＮＮＮＬＬＮＮＮＬＮＮＬＮＬＬＮＬＱＢＺＢＧ＠ .. ｾＺＧ•ＱＱＢｲＢＧＬＮＬｴＭＺＮ•ｬＢｦＮｾｲｲｲＺＭＭｴＧｉＮｾﾣＧＮﾥＢＧＱｍＧｉｾＧｴＭｎｴＧＭＧｾ•ＢＧＢＧﾷＮＬＮＭ••ＬＮＧＭﾷＧ••ＬＮｴ＠ ... t...,. ... ,_... ••. ,,._J.. .. ,.Y .. fi.U-..t'..,•',..,,,,..,,. ...... ,, l \ 
. . I. 

. "" ＭＭＭＭＭﾷｲﾷＡＮＧＭｾ＠ e!.\Y ... \!.c,J 1''(· .»J: .. ｾＭｉ＠ ... Ｍｾ ｾ＠ ...... " .... ｾ＠....... 
1

. ﾷＭＭＭＭ Ｍ ｾ Ｎ ｊＩ＠ f Ｎ ｾＦｲ［Ａ Ｎ ｾｭ｝ｴ＠ . ＮＺｌｾｮ＠ ..... _. _ ..... ... --. ｾ＠

• . ＺＭＺＭｩﾷｂｬＷＺｦｩｾＮｃＱｾｾｾ［ Ｖ＠ ;·jl, Ｎ ｮｾｊｧｨＮｴＭ ｊＱｌｾ Ｎ Ｌ Ｍ .. -? .. .t:t. •• ｾ＠ Ｍ ﾷｾＭＭＭＭＭ Ｍ ﾷﾷ ﾷﾷ＠ .. 

1

4 ........ , ... ｾｾＮＭ .. ,.v .. ..-......... ":.'"" ...... ［ｾｬｊＮＬＮ＠ .. , ....... , .. Y.:lJ,.,,. ｾﾷ Ｚ ｾＧＢＢＢ ﾷ ＧＧ ＧＢＧ ｾｶ•＠ _.,..,........,: ...... , Ｍ ｾﾷ ＢＧ Ｂ Ｇ •ＧＢＢＧＧ＠ ·- -f 
. o- 1 rr,J. ＩＡｾＮ･ｯ＠ ｮＮ ＺＩｾｾ＠ ｣［ｮＮｾＭＩ＠ 1.11.1:. 

1
t 

ＭＭﾷﾷｾＭｾﾷＭＺｾｾｾｾﾷＭ f -.••; -:·"· ＬＭＮ ﾷ ｾ ﾷ ｾ Ｑ ＢＧ［＠ ＺＺﾷﾷＬｾ｡ Ｚﾷﾷｾ ﾷ［ｾ ＧＧＢ＠ Ｇ ｎ • ｾ ﾷ Ｇ ＢﾷＢ ｾＧ ｾ＠ , . ,,. . .. ,, • .,, •• , f''''""''"""''"'"ll ｾ Ｍｾ ｾﾷＺＺﾷ ﾷｾ ｾＺＢ ｉ＠ •>•Y ｵｾＢＧ ﾷ ＺＺ ﾷ •ｬ •Ｌ ｎｏｉＢ••ﾷｾｾﾷﾷ＠ ｾ Ｎｷｾｶｾ•＠ ＮＬＮ ｟ Ｌ ｾ•ｾ •• ﾷ＠ ｾﾷ＠

ＭﾷＭ ﾷ ﾷｾＬ｟｣ｾＬＮＬＮ

Ｑ＠
,.--.. ｾ Ｚ＠ ... ｾＬ＠ ... . ._ ... ＢＧＮＺＺＮＮｾＮｾ ﾷ ｾＡＮｾ＠ ｾ＠ .. . Ｍ Ｂｾｬ Ｚ＠ .. ［ ｾ ［Ｎｌ＠ .... •• .., .. , ••. , .. , -- .· ｾＬＬＬＬ＠ v •• . , .. ｾ＠ • • 

1 

_.,..,,,._ .. ,"'"-'" ......... ＩＮｾ Ｌ ＮＺＱＮ＠ ·-·····: .. ｾ＠ • .1. v 

1

.--.. ｾ ﾷ ＢＧ Ｑ＠ ｾＮＬＮ｟ＬＮＬ＠ __ ......... ＮＬｾ Ｎ ｾｾ＠ .. . 

-;72 Ｍｾｵｬｫ＠ <Cone :J _ _p..:.i._ __ :;.,.l(c I . ..:I.:.JL 1 .... - ... J .. _ ..... -. .. ........... ｾ＠ .... J.,:l .... ＮＡｬＮＺＮＮＮｾ＠ •. _; __ · -·· ---··-· 

5 ... ,;-L-.... - it., .. s., " .. L . .? .... Ａ ＺｬｴＮ ｌＮｲ ｾ ＮＬ Ｎ Ｌ｟ＮＮｬＮｾ＠ .... ｾ＠ .. L.. ......... .... ................. ｾＮＮＮ＠ ... 3 .3. . .. - ' ··'"'·· .. Ｍ Ｍｾﾷﾷ＠ .. ··r··-·-- ·:·----.. 1. 
_L:..L__, _g_,3 ... L .. ＮｳＭＮＮＱＡｾ＠ .. ｌＮＮ ｾＮＰＦ Ｎ＠ ! ........ .. J .... ＭＭｾﾷ＠ ....... , .. -1.,2;.: ........ .r::& ............ r··--· __ .., __ 
-:--2-""..J,l-:-.! ＡＭＢｾＢＭＭｉｉ＠ ｾ＠ .... ｬＮｾＮＲＱ ﾷ ｾＭｾ＠ L . ＮＡｾＮｾＮｴＺ ＺＺｾＮＬ＠ 1

1 

..... .. -·=·· .... ｌＮＮ］Ｍﾷ ｾＭ Ｍ L--·····"' I, .... ｾ｜ＮＡＢＢＧ Ｇﾷ＠ ｾＭＭＭＭ＼ Ｎ Ｌ＠ .• ), .. 
1 

...... ｾＭﾷｲﾷﾷﾷﾷ Ｍ ｾＭ ... -. Ｍｾｾﾷ Ｍ ﾷ ﾷＮＮＮ Ｎ＠ · 
Ｍｬｌ｣ＮｾｬＺｌＮＬＮｾ Ｍ I ＱﾷＭ ＭＬ［［Ｎ ＬＬＩｾ＠ ..... J..,l(;. 1...1:,.-.:cc .. -----·-1--____ j ______ l __ ,n,:r.. ＭＭＮＺｾＳＮ＠ ··-·---- ＭｾﾷＭﾷＭ ﾷ＠ ____ ...... 

ＢＧｾＱＭＺＧＭＭｉＮ｟ｾＱＮＱｊＡＺＲｩｩＮ＠ Lll:.!:11; .. L ____ , ______ ._.I ______ ｟ｬｩ｟Ｙ｟｣ｾＮＭﾷＭｧＬＬｌ＠ --L. .... -. ·-· .. ·' . 
.... ＮＱｾＮＮＮＺＲＮＢｌ＠ .... I L .. J_&L .. ｕＺＮｇ｜ｾ＠ l

1 

.. A •. '.t'.'. l .... -:-.... !... ... -..... .. ......... I. .. _Q ••. :,.r_J.,J.\T ______ ....... ____ . ＭＭＭｾﾷ＠ ·J 

_Q!./U..L11!J .. :t_C! ｉｌ ＺＺＮＺｾＮＮＺ ｌ Ｎ ｌ＠ . ＮｊＮＮＺｌ｜ ＮＺｾＲ＠ .. ＭｾＡﾷｾｾﾷｾＺ＠ .. 1....-... -··"' L ........ ...... ＭＭｾＭＭＭＭｾＭﾷ＠ ＱＮＮＮ ［ＺＭＡｾ ＡＮ＠ •. S .. ..... 1: :£. .. ｾＡ＠ .. ｾｾﾷﾷＢ＠ .... ｾ＠ ..... ··-·· .. --.-- ﾷＭＭ Ｍ ｾﾷ＠ .. ｾ ＭＭＭ ｾＺ＠
ＭＡｊ Ｇｩ• ＭＺ ｩＮＮＺｴＮ［Ｚｾ Ｍ ｬ ｾｾＮＺＮＺ ＭＭＭＭｉＮＮｊｊ ＮＡ Ｚｩ＠ .. ＱＱ ｟ Ｐ｟Ｚ ｟Ｘｾ Ｎ ｜Ｎ＠ 1___3 · Ｚ ｾ ｬｌ＠ 1 .. ---· -·--...1 ....... ____ 

1

1_ .. ___ .... 

1

1 !
1

: ..... ＵＭＡＢｾｩ＠ l ..... ＮＮＡＮｩＮｾＮｂ＠ .. ·--···w•" ＭＭﾷＭﾷＭﾷＭﾷＬ ＭＭＭｾｾﾷﾷ•＠ .. ! 
Heorl )00.0 · 1.f)? · lt . ﾷＮｾ ＮＨ＠ l()O . n Jr.-(,'·0. .. .......... ｨｾ＠ .. ﾷＭｾｾＭ ｾＭＮ ＭＮＮ｟ＮＮ＠ ..... I __ ................ -.... ＭＭﾷﾷ Ｍｾ Ｍﾷﾷ＠ • ﾷ ＭＭ ﾷ Ｗｾ＠ .. Ｍ ＭＭ ＭＭ Ｇｾ ﾷﾷ ＭＭﾷ＠ .. ., ••"W•'"''' '" .. ,.,,,.,,.,,.,.,_ Ｍ ﾷｾﾷ• ﾷＧＢ ＧＧＧ Ｂ ＧＧ Ｇ＠ ."''"''••••"•· ......... ,. ... • ··• ---• , ·•••" , ' \ • ｾ＠

I .. I ........ ｾ＠ ... ,I .,. ........... ＭＭ ﾷ ﾷ ﾷﾷ ﾷＭＭｾＭＭﾷＺ Ｂ Ｇ＠ .... -·········· ......... ｾﾷﾷﾷﾷ ＭＭ ........ "'; •1 I 



.. 

• 

·-........ _.. .... -------·--.. ... -.. -... - ......... __ , . _____ .. _ . ..,,.. __ ._ ... . ___ ＬＬＺﾷﾷＭｾＭＭＭ ﾷ ﾷﾷﾷ ｾ＠ ... -..... ____ .. ;..., .... ....,... ..... ,..-....... --.--.. -·--""'-·-······ 

Quinl;uplc J.ocl\ecl, r;1.·:tnd. 89 ·5. pm· c:0nt m:inur. ＳｾＵ＠ mor.:lli on t'u:iJ.:i.ngG. 

ｬＮｯｩｭＺｾ＠ used. on oJ1wl:in:i.ty rer;uJ.ntor, c:nvc poor ?..:i.nc metallurgy • 

. ' 
" 

1 
· 1\.nr.nv cw .• Lton m· ｾ＠ ｾﾷ＠ · ｾ＠ })jntr:ihut:ion . f 

· ｾＮＮＮＮＮＮＮＮＬＮＮＮＮＮＮＬｾＬＮＮＮＱ ﾷ ＢＢＭＭﾷＢＧＢＢＮＬＮＮＢＧＢ•＠ Ｚ ｍＮｾ• ｜• ＬＮＮＧ｜ＪＮｉＺＧｃＢﾥＱ ＧＢＢＢＧＧ ｦ｜Ｎ｡ｯＢＧＮＮＮＮＬＮ＠ ...... ｾ ﾷ ••• ﾷ ＮＮ｟Ｌ＠ .... u . ＮＮＬ ＼Ｇ Ｚ ＢＢＧ ﾷ ＢｦＢｊｲＮｴ ＡＧ ＢＢＧＭＺＧｴ Ｇｾ ｲＮＺＮＧＢＮＺ• Ｎ ｾﾷｾ ｾ ＢＧ Ｇ ｕﾷ ﾷ ﾷＮｲＮ＠ .. ｾｴＧｬﾷＺＡｴｕＬ｜ＢＧＮｴＬＮＮＮＢＧＺＧｦＢＧ Ｎ •＠ ..... ｾｈ•Ｇ•Ｌ• ﾷ ｲｴＱＧｯｬｬｦＢ｜ Ｇ Ｇｾ•ＱＧｴｬｯｴＬＮ ＬＢＱ｜ ＮＬＬＮＬＮ ｜ＬＬＬ｜ｲＧ •ＬＮＢ•ＢＭ•ＢＧ Ｇ＠ ...... "•'!"'·._,""',.....,.,.,.,. ... ｾＮＬＮＮＮＬＬＮＮＮＮＮＮＬＮＮＬ Ｌ Ｌ＠ .._ ... l 

u,..., ＢＧｬＧ｣ｾ ﾷ＠ 1 ｬＮｬｲＮＮｾ＠ rr}lt· ＭｾＺ［ﾷﾷ ﾷ ｾ ﾷ Ｂ｝ＧＢﾷﾷﾷ ﾷ Ｍ ［ｾｾＩＮ Ｌ＠ ......... ,.;:1··-·r·, ........... ｾＭ Ｍ ｾﾷﾷ ﾷﾷ ﾷ＠ .w •• ﾷｾﾷ＠ ... ｾｾｾﾷ ｟ Ｚｲﾷﾷ ﾷ ﾷ ｾ ﾷ＠ ＼ｶ＼ﾷｾｾＺｾＺﾷﾷﾷ＠ .. ·· -ﾷ ＧＢﾷﾷ ［ＮｾﾷＬ＠ .. ﾷﾷ ﾷｲｾ＠ ........ ｾﾷﾷｲﾷ ﾷｾｾ ﾷ Ｎ ﾷ＠ ... . -j 
-_.l......t:.,.l.J!J .\.. ｾ ＮｊＮＺＮＭＬＮＮ＠ Ｍｴｾ Ｌ ｹＭＬ Ｌ ｴ｟Ｌ＠ , _.,. ____ . ., .. _..., ....... , ... ,.., ,.,._ ..... _, ..... '-- '" .. ,.,. • ..,. .• ,....,.,.. , ........ ,_ .. _ .,.,...,.., .• ,"""'IL...,l-'' .. -.f,' .... . • ＺＮｴＢＧ ｖ•ｾ＠ ｕｾＢ Ｇ＠ •. lo': ..._,._ .... Ｎｴｾ ｙ＠ ｾｌＧ•｜ＺＮＺ＠ lZff' ''-''" ＧｾｬＧｩＧｾＮＮ｟ＬＮｍｉ｜ Ｇ＠ .• f ••••:r•\o.I'I'JH •·"· •• t 

::; .. ｳｾＮ［ＬＮＮｾﾷﾷＭＧＭ .. ｾｾＲＭ . ｟ＯＬｾ［＠ 3. .. ＮＱＮ＿ＹＮＺＮｾｾＺＮ＠ __ .9..:.28.. 1-·-·······J .......... :.. __ ＺＩｽ｟ＬＮＺｾ Ｍ ｲｮＬＮｌ｟ｲＡｌＮ＠ -··· ---··---i 
､ＡＮＬｴｬｪｽｾ｜Ｌ＠ ___ J l_!.tc!L[I ... Jl:!!. J.l1!.:.m. 3h f.9 .......... J. ______ j ｾＢＭＺＱｾﾷＭＧﾷｾＭｉＮＮＮＮｊｅＮＬﾣＮ＠ ·-,§,:L ·-·--·- ----- ! 
1 'i\Thi::P-... --Jl.'!-.3.. .. ｟ｬｄＮｯＮＹｊＮ＼ｴ＾ＮｾｬＮｇｊｸｬＮＬＺｲＮＶｊ＠ .. _____ L ..... - 1

1 

__ ＶＬＶＮｾＮＹ Ｎ＠ ＭＭＮＮｂＺＺｩａｾｾ＠ ... ｊｴｨＮｾＡＮＮＮ＠ ﾷｾＮＮＺＮ＠ ........... -.. .' .......... _ .... ｾ＠
ｾＮｮ＠ ＹＹＡｾ＠ ..:. .. ----·-flc'I!:..L1 .. £:!!.>.+.?,.-,c; Q ｽｮＮＺＮｾｊＮＮＮ＠ . .... -· ·+ .. ---. .. (" .. ＿ＮＺＮｾ｜Ｍ .. -.? ｾＺｾＺＮＮｲｾ＿ＮＺＮＺｾＮ＠ ＭﾷＭＭﾷｾＭＭＭ .• Ｍｾ ﾷ＠ ... ｾ＠
ＮＡ ＮＡＡＭＧＺＱＡＮＮｾＮＭＭＭｾ＠ ... ＿ＮＮＺＮＮｾＭ ｾＮＳＮＭＮ＿Ｇ｜Ｎ＠ _ ｟｣ＺＬ｟ｾＮｾＮｾＡＭ ＮｾｽＧ＠ :J?-. .......... ___ ·---··- , __ JQ.-} ....... ｾ＠ •• :l .. ｲＭｾＢ＠ .? .. _:_ .. Ｍ ＭＭｾＭＭ ＭＭＭＭＭ

ｽｾｬｬＭＮｚｮＮＮＬＮＮ＠ .. _,_JL.3 .. .:r ... -. _ ... ｾＲｾＮＳｄ＠ .. l .... , ｾｾＭ ﾷ ｾ Ｎ＠ ｾＺ［ｴＭ Ｑ Ｑ＠ . ＮＺｾ＠ s :RR . .!"·" ....... ---·--·n·: !...x;,;r,.ll_., ....... ＮＬＮｾｾｾＭＺＮＮＮ Ｑ ＮＢＧｲＢ ｦＭ ＧＮｬ＾ＭＮｦｾＢＢＢｾ＠ · ＢﾷｾｾﾷＢﾷﾷﾷ＠ . 
l'n.Ll.;;._ '"'"··=--J IJ.II:.2J .... 9'"'!cr..I._Q.c ｾ＠ !> .• - .n c:i.6 ＭＱＭＭＭｾＭＭＭﾷ＠ ______ ]L :l,!L I_Jld!" ... J) ••. ｾｌ＠ I'--· ··-----. 
ｻｃｈＡｾｾＭｾｾ Ｎ ＭＭｌＹｾｾｾ｟ＮＮＱ｟＿ＺＮＺＹｬＮｬ｟｟ＲＮＺＮｧｾｊＮＭｾｾ Ｍｾ Ａｾ ﾷＬ＠ .. ﾷ •Ｍ•ﾷﾷｾﾷｍ＠ ,_,.._ __ ,_, •. ＡｊＮＹＹ Ｎｾ＠ .. ?.. J£P.,:r9 ... J£.q!,9.,.. ••·'"""_.... ＬＬＮＮＮＬ｟ＮＬｾ＠ ... 

--·'---·-··----' ｌＺｾＭＭｊ＠ ......... ｾＭ . -.......... ﾷﾷＭｾＭＭ ····-1· ......... -L. ·--:-··11 ·:----:· ﾷﾷｾ ﾷ＠ --····-···· . ··-··- ＭＭＭＭＡＭＭﾷＭｾﾷＭ ..... ,.... . . 
ＭＭＭＭＭＭＭ Ｍ Ｑ Ｇﾷ ＭＭＭＭＭＭＱＭｾＭＭＭｲﾷﾷＭﾷＭＭ ＭＭＭＭ ＬＭＭＭＭ ﾷＱﾷﾷＭＭﾷＭﾷﾷｾＭＭＭＭＭｾ＠ ·:·--·--··r--·-r·-- ---·--· ---r--··--.. ＬＭＭＭｾＭﾷＭＭﾷ＠ .. ---·-· t ··--··-·-· -··--·ll .. ···--... ·--·--... ··-----... ｾＭＭＭ .. -: ·-·· ····-····· . 
.. ---·---·----· ｲＭﾷｾＭＭＭＭｲﾷＭﾷﾷＭＭＭｲﾷＭ Ｍ ＭＭＭＭＭﾷ＠ ........ : ...... r··· ---· · ·: ......... --1----··:-- .............. -·---·-· .................... . 



... . .! • 

f:ANI'I Ｎｬｾ＠
.......... ---··· 

". \ \ 

ｖｾｮｧｯｲｬｬｮ＠ CompoB:i.t.c 

.. 

Qu:i.ntupJ.c locl{c<l. · ｆｾｮ｣ｨ＠ lmlk conccntrnt.o l"CGJ•ou.nd. r;vvc cxccGs1.vc ol:i.mcd. J.ewl 
•, 

'lossen to the z:tnc concontrftte. 

325 mesh. 

ｾ＠

Z:i.nc conccntrai:.e reg1·ound to 99·2 per cent nd.nu1:; r, 

. .. 



It 

V ungo)·da Compou :i. ·t..e 

ｾｵｩｮｴｵｰｬ｣＠ loekcd ｮＺｩＮｭＺｩＮｬｴｾｲ＠ 'l:.o V-3:1. Gr:tml '(9·'1· pen.· cent; m:i.nun 325 rncoh • 
. . 

·ll:i.gh leml. lonr.cs d.ue t.o · ovc:q:;r5.nclin(:,' o:r bulk concon'la•ntc. 

I 

ｾ＠ ｾ＠ , ＭＭｾｾＭＱｾＮ＠ __ ａＮｾｾｾｙＭＭｾＬｾｾｴｲ ﾷＭ ＿［ｾ［ｾｲｾ Ｌｾ＠ ... ｾ＠ ﾷﾷﾷＢＭ［ｾﾷＺｲｾＺＭ .D ｲＭｾｾｾｬｭｴＮｴＹＮ［Ｌｾ＠ ｾＭﾷ＠ ,. .. __ · i 
［ＺｾｲＮｾＺｾｾＺｾﾷﾷｬ＠ J ｬｾＮｾｾｾｾＺＱ＠ Ｍｾｾｾｾ ﾷＧＭ ＬＢＧＧｾＧｾＧ＠ ＺｾＺ［ｾ＠ ｾＭＭ［ｾｾﾷＺ•［••ＭＬ•ﾷ＾＼••ｾ＠ Ｚﾷﾷ［［ＬＢＢｬ Ｂｵ Ｂ ﾷｾ ＭｾＧＢＧＺｾＧ＠ ••［ﾷｾﾷ ｾ ｾ ［•＠ ＬＬＮｾＭＮｾｾｾｾＺﾷ［ ﾷａ＠ 'I'"G;•:n;L'" ｾﾷﾷﾷ［Ｎﾷｾｾﾷ Ｂ＠ ａｾｾｾｍｾ＠ "'1 
. ｾＭｾｾＺ［＠ ｾＭｾＭＭＭ｜ＬＭＭＭｾｾＭｾﾷＭＺｾＮ＠ ［Ｚｾ＠ ,-·: ﾷｾﾷ＠ ｾｾ［＠ ＭＺＬ［Ｚ［［ＮＧｉＧＢＧｾﾷＺﾷ［Ｚ［［ＢＡＢＢＧﾷﾷｾＭＭＬＬﾷﾷｾｾＭｾﾷ［ｾﾷ＠ ., .. , .... ｾ［ﾷＺｾ ＭＭ ｔ＠ M., •• ｾ＠ ... ｾｾＭﾷ＠ ｾ＠ .. Ｍ［ ﾷﾷ［ﾷﾷｾ＠ •ｍｕｋｾﾷ Ｍｾ＠ ｾｾＭ ｾ＠

."·· J.·:· .. ｾ ｾＮＬＮＬＮｾ ＭＭＮＬｾ Ｎ ｬｦ＠ ....... ｾﾷﾷ ﾷﾷ｣ ｾＭｾﾷﾷＭＭＭＺ ﾷ ﾷ＠ .. ··· .... ｵ ﾷＭ ﾷｌ ｾ ｾＺ＠ .. ｾﾷ＠ ｣ｾＺ［ﾷｾｾ［ＬｾＭﾷＬ＠ .... ｾ ｾ ｾ ＺＺ ＬＺﾷＮ ｔ Ｇｑｾ＠ .. -.... ｟ＬＮ ｲｾ［ﾷｾ ﾷ ＺﾷＺ ﾷ ﾷ ﾷﾷ＠ .... ｾｾＺﾷｾﾷＺｾ ﾷﾷ＠ ＺＭｾｾＺｾﾷＭﾷ＠ ﾷﾷｾﾷｾｾｾＭﾷﾷ Ｎ＠ Ｍｾ＠ ｾ＠ .... l 
ｾｊｊ＠ .. -E.b..r.OJ_(! , __ ＬＡｊＮＬｾ＠ .. .... Ｎｊ｟ＨＬｊＩＬ｟ｊＬ｟ＬＮｯＮｾ＠ ... J .... ,._. .... Ｌ ｾｾ ﾷ＠ ｾﾷｾ ａ•＠ ＭＮＬｬｾＭ ... N•-•·•"·- ＮＭｌ Ｎ ｾＮｊＭ .,_. ... -:....:1 ..... _EJ .... ｊ Ｎ ｾＬ＠ ,.-:lt.t-. ﾷｾＭＬＮＭ .. 

7·•cSJ •• ｾＲＱＮ｜ＮＢＭＧ＠ .. ｾｌ＠ E& 1 __ ＿ｾ＿Ｎ＿ Ｑ＠ .... 9.,f.o.l .... f ... ?01l ＬｪＰＮ ｾ ＿＠ ... 1 .... ｍＮｾ＠ ... : .... 

1
1: .... ｾＺＡＡＮＮ＠ ＮｾＡＺＮｴＮ＠ ［ﾷﾷＡＺＭｾＡＡ＠ .. ｇＺｮｾＡﾷＭＭ ·:·-· ··! 

ｾｰ Ｍ ｲＮＺＧｮｮＢＧﾷ＠ ,I ｾＮＰＱ＠ r-;,1, '='! o.(,?,l'-\.1? J ::' , 'L'2 ! ＱｾＮＱ＠ ｾＱＡＭＮｬ＠ 1'3·7 ＱＰＮｾｾ＠ · -···-i 

Ｍ ｾ ＭｾＬ ｾｾＭｾｾ［ＬＺｾｾＺＺｴｲｾｾｾｾｾｾ＠ ＭＭﾷｾＺｾＮＭ［ｾ Ｎﾷ＠ ｾＭﾷ ﾷ ﾷ ﾷ ｾﾷＺﾷｾﾷｾｲﾷ ﾷ ＭＭ Ｇ Ｂｾｾｾ［［ ﾷ＠ ＬＭ［ﾷ［ｾﾷ ［ｾｾ＠ · ﾷ ﾷ ﾷﾷ ﾷｾｾﾷﾷＭＭｾ＠ .. ｾＭ ﾷ ｲﾷｾ［ｾ Ｍ ﾷｾ Ｍ ｾ＠ ｔﾷｾｾＭｾｾＮｾ［ﾷｾ＠ ﾷＢＢ ﾷ ［ｾＺｾﾷＺ ﾷ ［ﾷｾＭＬ＠ ＸＱﾷﾷＺｾＭ ·-··--· . ' 

ｾＮＺＺ［＠ ｾｾＺＮＺｾ ＢＧ ｔｉＭＭﾷ［ｾＮ［ｾﾷＺ＠ ＧＬｾﾷＭＭＭＭｾＭＺｾ＠ ｾ＠ Ｍ ＬＧＭ ｾｾ ﾷｾｾＭ ｾ＠ ＭﾷﾷｾＺ＠ ｾｾ［ﾷＧ＠ ｣ＢｾＺ＠ ［ｾﾷＱﾷ＠ ,... .. ". ﾷﾷｊｲ［ｾＭＭｾ［ＭＬｾｾｾｾｾＫＺＮ［ﾷＺﾷ［ﾷＬﾷｾｾＭﾷｾ＠ ｾ Ｚ［ＺﾷＢ＠ , ... ..,..,.,"... ... 1 ｾＢﾷ］Ｍ ...... ＬﾷＮ］ﾷﾷﾷﾷｾ＠ ... ｾ＠ .................... ,. .. .( . .,. ·-......... ,L .... ,_, J .. __ ... ---·-... ｾ＠ ........... _____ ... _ ........... -·-·--r· .. -... ; 
, <--:_Qd _____ ＬｌＮｑＨｾｊ＠ ... a.Jlr:I......P ..... ui_J,, ,.J .. c: 1·-.!t...nr.L .......... i)iJQ,Q -I J.Q(l,.Q_ .. 1«2,Q_ ..1.\l.\Hl .. ｾ＠ ......... -\ 

----·'-"-1"""';'"_.1. .. --·-·''" ' .......... ... 1 ...... --· r ................ ,. .... _ .... r-·-·-'"'1 ·-··--"'" ｲﾷｾＭ .... -..... -.. ., ....... -.,. .. . 
____ . ____ L_r_J __ .. _r __ .. __ ·---·--· r ....... -:-,--.--.. ,---- --- --·-.·--
·----:·---.·- '---.. j ______ .. ____ - · .. ＭＭｾＭ ﾷ ＭﾷＭＭＭＭＬＱ＠ .... ·-·--: r-·-'-- ·----· -·----- -----· .......... , . 
-·---.. ----... -J-·;·---.1..-........ ... .. ...... ... .. ... _ .......... .............. -......... !.............. • ............................ ··-·-·-· .......... . . ; 

il 


