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TO: .... FROM: ... n., .. Hope ... ' ' .. \ ...... ..� ..... ·' 

SU5JECT: . LOh'.GJ\AD."� ,S'J'C(�iTILl; 1.�:3TJ'X} DATE, . . . .. feb:n�ary J6, 1973 

Suw·;c-� .ry : __ .._..__.;_. 

TestillG rerforn:r:!!1. 011. sa:'i_,l.P::. of tk� lo·,: f:.radc stod';;:pilc revealed sorne definite 
metc:lllll'g:Lcal Jl:'"obl�·rn. '1:s'·� ::>t..:tnd.cu c'i h:;:;l met.horl )·ield.·3d ve:ry· low grndes and 
reco\· 01 i es. A ei':cj 1':---� of rcnr,. :n t ter-:t:c .chm·.��d thn.t increased f!a-::,CO.r with Na':)SO.�., 
Na . ..,Co7 ·,ii'vh Cr.O .:mel Cc:.O ii.1[.:l'O,f"d ho��ij ll'EJ.d8S �"lCl r•.:Gover:ies to an <lc c cptab18 ;J 
le�d:;' r.restiq:, Vlith Zn.SC\, Fr:? S 8.lld increased r:o.2C07; proved to bo of little: 
benefit. and in �wrr.e cases; cktr imE·n·�<J.. Poor rc::::ul td are due to a CWY3rc 
ox:tdv.tion pl·obl<::d 5.n the t;·::oe1.-;:pile :-::;�· tples. The ezc:ecdingly low pii 1 s (6.·5 to 
7�5) for the lr<1d roughiq; \i!wn the c�t::tncb.rd method 1:ms used if; indicative of 
the problem foun:l \/:L th o::.::\.<l:i.z<:d orE-o 

Test Datu.: 

The r:HmpJ.es used in the nJdD.llurgicD.l tc.s-cing V!OH" coinposi tes of each drill 
hole in a s1.;ockpHc drilJ.h.;_; survey o:r. October 25, 1972. SamplGs tested by the 
stcmd<...r-d method v:o.'··e fxo'!! •� Ud.;ior p.;:r·t._;_o;1 of t!le �·ella,·! lov: c;:r-o.dE> stockpile 
a.ncl from the pc;:dJru;ter of the red 10\·J gru.de stockpile. SpeciCJ.l 2�N1gent te<:..:ting 
\:las cc..rried out on a :randor� composite of :;1.ll the r1!"ill holes. 

The standard teat 

Nn2co3 3.0 .. '} 
l'faCN 0.15!? 
Z-J.l 0 o03�;;·�� 
Z-11 Oc025# 
GaO 1� 25!? 
CuSOlJ. o. 75,?· 
Z-1.1 0.0')} 
Z-11 o.o2:;,�� 

mE:thocl \•/fl}"-j: 

� 
� 1 
1 ' 

Gd ncl 

Grind 

1)). . ' 

37 :) 2) 

Condition 

rmn (pP range 6.5 to 7.5) 
float '+% PbRC 
float 5 PbSC 

10 (pH l�nnge 8.0 to 9.0) 
float :; Zn:RC: 

flo<lt 6 ZnSC 

!':IE:: and DF 1012 \•icre Uf;td fc·r frothing the lead cmd the zinc. 

I 
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The special reagent tests involved additions to the primary grind. These tests 
\·/ere: 

1) Na .. co3 c '?. Oi" I n ('n · a2 ........ 3 2.5fl' NaCN 0.151/ 

2) Nn._co3 c. 7 .0;� l Na2so.r. 
- :; 2. 5(1, No NaCN 

3) Na2co3 l2.0i\L, NaCN 0.15'# 

4) Nai07. 6.0l!! Na2so3 1.5#, NaCN Oml5# · 
- :; 

5) Ha2co3 6.0//, Na2so3 2e5/J 1 NaCN Ool57f 

6) N112co3 10.0#, Znso4 2e0#, NaCN 0.15#, Na2so3 1.5# 

7) NaCO 2 3 10.0(}, Znso4 2.0ti' NaCN 0:.15# 

8) NaCO 2 3 6.0//, Znso4 0.5(}#, NaCN 0.15'·# 

9) Na2co3 6.ot', Na2s 0.501/, NaCN O.l5fl 

10) GaO 2.5#, NaCN 0.15# 

11) GaO 5.0#, NaCN 0.15# 

12) Na.2co3 3.5;�! GaO 5.0//-, NaCN 0.151,1 

In each of the above tests th0 collector a.n<l activato1� quanti ties and the 
flotation t:imes remained constant. A test ,,,as started \\rith AF 15 for lead 
flotation l)ut no results \•:ere collected as the float \<:as Go P<?or. 
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lksul ts� _. ____ _ 

Sam:rl(;s h·om Ycllm.; LO\ot Grade Stockpile 

_ .. f= ----;;-;;-------�� ZlY�·::: 
Sample G -�::�.; �� r:t: J·--�--��\

o
;

al 
-·--!;-··· 

G7'<:.de ;� ··;:-·-----Toto11 ---.-.... 1 ... .... "'" _.._ ....... -:a--g}.�-� \i .. -�----Jr--Q];-
fl 'f.\t::'!ci h .... h!' l ;-;cqv 11rr:n r. o"'r:'J Pee p F. !1 IIen.d R�hrJ1Scav 'l'r. il Comb Rcc nil r--- -... -.�--p ,--- - ---�: '---�·- ·- � ·- ·��. , 1 

581 2.01 14.ol 2.81o.62 u.o Q3.2 7.5 I 4.431lij.312.6 0.22 1o.ol7�.o �-3 
586 2.5'• 19.'• ,.8·0.78 15.1 �-7 7.5 I ,.03116.·1 1.22 0-3"1 8.6177.2 10.1 

of 
jJ 

- 200� 

1 1·9)�1 
583 2.EO 9.6120.(, 0.66 15.0 "6.5 7 - 5 1 1+ . 45 21.2 1.15 0.24 13.2 17').1 10.6 

590 2.38 18�1 7.'1 0.�8 l11·o8 51.8 7o7 � 2.98 10.9 1.1 Oo22 ?.4 52.LJ 10.51 71.1 
� 593 3.62 16.4 5-0 0.76 1'•·7 35.6 7-'1 i 5-23 15-? 2.2510.35 10.7 66,(\ 1 10.31 67.9 

589 2.92 24.3 4.8 1.38 14.2 67.8 7.2 ! 4.13 10.7 1.39 o.61l 6.7 63.7 po .11 6o.61 
585 2.76 19.6 ,.o 1.1 14.4 �4.9 7.6 i 3.52 s.5 1.1, o.,� 6.2'53.1 10.� 64., I L.--5-94----�2._7_2 -�.-1_8_ .�_ ... 6.6 1.03 15.8 G2�9 ? _J _, j 4.23 18.5 1.7 o.36��� 69.�_,_1 o_._. 4.r..l _.Go��J 

Pb HC 

Pb.SC 

Zn RC 

Zn .sc 

Zn S'l' 

9.0 

I 
' 4.2 

1 18. 6 ! ! 
tl),O > • 

l ! r/).2 

Averagt'! Results from Ycllo"<: L0\·1 Grade Stockpile 



Results: 

Sample 
,1/ 
" 

596 

598 

601 

603 & 
6o4 

606 

Zn ST 
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Samples from Red I"o\1 Grade Stockpile 
--... ""--' __ ..__ 

I -.','D 
� 

_I._ ' 
-- -1=-�:·�-rot"?[:j� Grade,, Gr;:dc · 

�-... �,-Head l<gh r I Sea 
-r-

L� • 3:5 2? �L� 7. 

2 co p:; 8 o.) J / o 2. 

3.5G 8.7 14. 

·: 1:e.n Co:n"" R c c p H ��:�d Rr;lwJ.;:av 
-· �--·�--�'1·-� I 

8 

0 

11.51 14.� 71.6 7.0 1 6.92 3 3 . d 2.1 

11.25 9-" 63.6 6.8 I '.12\ 13.J 5.1 

3.45 13.9 5� 0 

11.29 11.7' (0.2 6.1+ � 6 . 221 lf5.2
,

5.0 

1.33 10.0 73.9 6.2 5.G2 20. 3 3.0 

3.26 15.7 3· 1 1.6 10.� 66.G ?.0 5�74 22.91 4 .. 8 

ZHK! 
Zn 
'J:n.:i.l 

0.57 

L78 

o. 81 

l.ll 

L16 

_j'l'ota1 
Comb! Rec 

- . 

20.5 

9.5 

22Q�· 

13.1 

13.2 

6'+.3 
63.1 

73-9 

55.0 

66.7 

Average RcsultG f1·om Red Lov1 Grade Stockpile 

% 
pH - 200/.t. 

-I 
10.1 �-9.1 1 

7-3 43*4 1 
8.9 51.7 

8.5 52.9 

8.1� 54.5 
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Sr·:'!cial Hf.'"r;.:nt. 'l'€:[:ts Conducted on Composite Samples 
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Re::;•1i. t�..;: __ ..._ ....... . ,_, .. _ 

Sreci�l �ea�e�t Tents Conducted on Composite Samples 

* For complete results of each individual test nee Appendix I. 
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'fh� aver·n�;es of tho :?t"'r•�:o""d t.r--sts done on. camples from the lm·J grade stockpile 
indic:::d·0 that it is 11ot p\,;:r:::i :)1.;: to c/v:..ain target r:radqs or recoveries. On 
nve:..�r:HT,C ct-�·p.-:1.nrd t.·· L:; I t�iC 1ec.cl ui')'(Ld � j G C�Y' ')')J !'OXin::;-.tely � Pb rmd the zinc ..... ......__--....c_ ... ._ .. • ...__ ... ._ ...... -.... .. � •--., " -- 1:" 
gr<::..dc iD f:.1J�)J .. G:�iL .. t·�e1. .. ;_:- ' �n .. Cn thE:" s�r•'f![_1")!'"d t�st n.\'P.l'":-�:-··es of the lO\--! �:z-ade ;) - J .. - -.... � "''"' ....... --.-......-""' ...._.._._ ..... ._ .. _..�....... _,.._ ·-� .r .. �� 

stockn:l1 c S"'li1"',) . .:::. i.lle lt�� d ;;rndco �<·ere J.i: . .':: � c..nd ll J:::; t>.nd t.nc zinc r,;radeo wo·e �---�-'"' •·� • .._ .... ..., .__ __ ..... , .... _.,..._� 
- or..... ··• ... .._,a--.. -......_.... (.. 

.9 .. :.1-7" :mc.t .J.'2.:L�:. 'J;;·"Lc; L1(1 :i. C�lt(''" ;• s:i.gni i'J.ce-nt proble:n :i.n obte1ining re(!uired 
grades. 'J.'h':J J·ccov ::1:5 0;: o:Z �•oth len.<'! < nr1 zi1�c suffore:.l also. Tho nvcrrige 
standa:cd tr::c.t maint,'.1r�s recoveries of �(Y;;; Pb and f!# !0n. The lO\J �rude stock­
pile tc•st c-.:ve:r·acec' :c·0ve,..docl l�:;t.c'l recuvcr.ie.s of 70.)'-6 nHd 69.6)'� Pb and zinc 
recover·ies of 67. 5;; or:d G5.0;b i',n. This also indico:i.ec a very serious problem. 

In o:cder to alleviate 'chi.s prob1em1 prclhrinnry vork \:as done usine diff{'rent 
reagent combination:-;. 

Increasine;. thG t·h?CO_ to 12 lb./Ton incroa�,ed the cor:.ccntrate r;n;dcs to 36. 7)� 
Pb and 39" 6/� Zn, l5ut5had very l:i. ttle effect on the mehtl recoverieD. 

Varying amounts 
and recoveries. 
rrH:�tallurcry o 

of I'!a2co � ;.Jith N.:::..,S07 h:'l.cl Gome positive effect on both grHdes 
G�ades and recov�ri<?s arc ntill much 10\ver than the normal 

The addi t:l.on of ZnSO� to the grind resulted in very poor grades vt:i. th slightly 
better recoveries C';v;; and 71% for lca.d and zinc). 

The add:it.ion of Na�S had an adverse effect on the recovery with no significant 
l . d � c1angc 1n g�a es. 

The resultG of the GaO test shoH much improved grades at 8. fair recovery. The 
overall lead grade v:a.s LfO% at 5L1% recovery cl.nd the overall zinc grade \•ras 1.:-CY;G at 
76.3% rccoverya Tltc.se gJ.'adcs P.rc very clof>O to thC' g:t�a&es ohtair•P.ble on the 
usua� standat�d. test:.:.. 'l'he load r<:covf ry h;n; sufferc<l crcatly \".'h:U.c the z.inc 
recovery :ls <:lose to the usua.l st�-md:u�d. 

The use cf Ha C O_.l \d th CaO npp�.::.r.s to g�.vc� the best results. Tr.� sr;:odcs are 
40.9% Pb and 59. 2/j 2n. with rccoved<'S of 59.G7S Pb and 82./f,'� Zn� '.l.'he r;r·ader_:, 
are as coed as ,,Ji tl1 Co.O alone but the reco·v·eries are B:Lr;r1ificantly h.igb.er. 1fi1e 
lead recovery is still low but the z:i.nc recovery is hic;'hcr tha11 the usual 
standard test. 

Cor.cl u :.·�ens: __ ,_.., _ _._ 

It app0m·s r:?l'isentinl to do c:xh::nsive test t·!Ork on this ofe in 0rder t.o devf:lop 
a r:!etho:l thi t ; .. •ill produce the requj.re:d cr'lcif:S at rE:oS<Jnoble rccove2·ier�. 
Further illvet;\:igati.ons <..t opthn.un pjl, t;:rirJc1, and coJ.lcctoru must be investigatE-d. 

(! ") ") ' . 
I..J/ 



Test. 

Fb ,';:: 

t1' - (( .. \ /...sT.i kJ.l 

CH 

Pb HC 
Hed Lo\·i Cr<Clu.e Pb .SC 

Zn RC 
�n .SC 
Zn ST 
CH 

Te.st. Hole }601 Pb I�C 
Red Lo\'T Ch·ade Pb SC 
Standard Tc::;t Zn RC 

Zn SC 
�n BT 
C�J "' 

Grade � Recoverv % . ..-.oe·-·�- · - -- --� "' --�-�--

�-·�J:..:_-�i.._J_l:__...I2��-..8L�-· Zn �-C_u __ T)� 
3.0 

'!3.0 
l?..CJ 

2? J: 9.0 21+. 9 1.01 50.6 

7.0 JD.9 34.3 0.11 21.0 

2.26 33.8 21.1 0.16 6.5 

1.04 2.05 43.0 0.04 2.1 

10.4 

20.5 

61.6 

2.7 

6.0 
13 .. 4 

Boo 
11.8 

57.0 

9.9 

14.1 
2.8 

57.2 1.51 0.57 35-� o.o4 19.9 4.8 G0.9 16.2 

4.33 6.92 33-27 0.14 

8.6 

8.1 

14.0 

13-3 

55-9 

15.8 3-3 35.1 0.72 54.4 

2.8 3.0 42.2 0.13 9.2 

0.92 13.7 36.8 O.J)f 5.2 
o.6o 5.12 42.G 0.07 3.2 
1.25 1.78 39.0 0.07 28.0 

2.50 4.12 39.0C 0.14 

6.8 

5.8 

lt-6.6 

16.-5 

24.3 

7. 7 44-.o 

8.8 ?.8 

13.2 14.2 

11+.5 6.1', 

55.U 27.7 

?.0 

10.1 

t.e 

·�--2.:2_� _________ _ (.::..,)3. €) _63.1 -------
9-5 8.7 2.8 41.6 0.67 23.3 4.3 11.1 

11. 9 1lJ·. 0 7. 4 

8.9 1.73 /.�5.2 

11.6 l.3l} 5.0 

31+.0 0.15 

14.'1· o. 22 

1+1. 2 0.07 

46.9 14.1 
lJ..2 61+.6 

Lt-.5 9.3 13.5 

1�6.0 

12.9 

14.4 

5.0 

58.1 1.29 o.Sl 36.8 o.o5 21.1 7.6 60.3 20.9 

3.56 6.22 35.11/.i 0.111 

8.9 

__ )) :.? ... _22.!-I_ __ ___..]Qd_ 7'). 9 -�-----·- --�-�IT!.£.·�._.S;otf2 ...... s..;;.. __ -----
'rest Hal( ��603 P>< T'b ){G 
6o4 Pb sc 
Red Lov1 Gradr.> 7sn RG 
Stru:1darcl Test Zn .SC 

CH 

.-.:-··---

lit . •  9 13�9 
9.6 5.0 

13.8 1.05 

9.7 o. ?Lr 
52.0 1.33 

3u L��·j 

��. 8 36.(, 0.64 
12.0 33.& 0.17 

20.3 31.8 0.12 

2.99 43.2 0.04 

l.ll 30·9 0.05 
5.62 33· )3 0.1(, 

60.0 12.8 16. L1 Eo.1 (.2 
13.9 21.9 9.? 10.1 

4.1 49.8 13.2 10.8 8.5 
2.0 5.2 12.6 2.5 

20.0 10.3 l.t8. 2 16.5 



Rt>d Lovr Gro.dc 
7..n F..C 

R --::D LU:! G"R !\DE 

8.3 1).1 10.3 9.1 

v.4 1.12 22.9 ;�9.8 o..13 L�.6 53.5 12.3 l4bo 

l �'. 'I 0. 90 � • Bl Lj L 4 0 . 0 :5 '+ . 3 13. 2 20..1 6 0 6 

58.0 1.60 1.16 28.9 0.04 24.5 10. 1 �4.6 16.5 
).26 5.(L� 32.:59 0.12 

7.0 

8.1; 

-----�--··-----��-------

Pb F:G 
Yellow Low Grade Pb SC 
Sta.ndard Test Zn nc 

Z.n SC 
Zn .s·r 
CH 

9.8 14.0 7.� 29.3 0.54 6M.2 17.2 

706 33.6 0.12 5.0 6.1 

15�? 53.5 

G.6 4.o 

7.5 

c:o.? 0.51 J.lf.3 311.6 o.o.S 5.5 66.8 39.1 17.2 10.5'' 

12.2 0.83 2.6 33.4 0.07 5.0 7.2 22.3 9.1 
53.8 0.62 0.22 15.54 0.03 16.4 2.7 16.3 16.2 

2.0J. L�.L�3 18.29 0.10 

-�--·-�--·-�-...... ...£.<?.:.::!f:.:.....Q22?c.<;;��---··"-.})...:.9_1 .. 9 ·L--·----.. J.l•1:-7Lf.:2__·-�--� 

Pb r:c 

Zn S'l' 

Yellow Low Grade 

Zn G'.P 

0.85 fi?.3 11.? 8.9 119.0 7.5 

4.1 s.s 9.7 33.5 o.25 9.4 B.o 4.5 6.5 

2L5 0:.'73 11;"7 3Lf.5 0.11-: 6.3 71.11 24.5 19J, lO.LJ.;, 
23.6 0.41 1.22 44.5 0.07 3-9 s.s 34.7 11.1 
�1.9 0.78 0.)7 19.8 0.05 13.0 3-2 27.4 13.7 

lO • .t 

45.0 13.9 

13.8 72.1+ 

� J (.,. + 21.C 

63.2 o.GG 0.24 18.0 0.05 16.2 3.4 47.0 15.0 

10 .. 5* 



FLi nc 
Y e U ON Lo".-: G!"� .. rk Fb SC 
Standm·d 'l'cst Zn ;�c 

CH 

Test Hole t�593 Pb HC 
Yellm; Lov.r Grud(' Pb SC 
Standard f!:'est 

Zn SC 
Zn s·r 
CH 
Corn'h" -----------------

Pb BC 
Y ellot-J Luv1 Gro.de Pb BC 

Zn SC 
Zn ST 
CH 

'I'est Hole #;JR5 Pl.: HC 

St::.nciard �eest Zn HC 
Zn .sc 

CH 

, '·· 1 
..l._ I.. � ·'· Jl.6 2'5 .. 1 

3.1 7.7 15.6 21.9 0.55 10.1 16.1 4.1 9-� 
13.6 1.5r 10.9 34.9 0.18 B.M 49.7 28.6 13.4 10.6 

7. '] L 2 1. :L 1 I 0, 6 0. J.lt 3. 8 

69.0 o.G3 o.22 9.3 o.o3 25.6 

2.38 2.98 Jo.Gl o.18 

2.7 18.L1 6.) 

5.0 �)8. 7 11. '1 

17.9 ::.iS.I1 ?.1 30.? 0458 81.2 211.3 z:?.2 G1.2 7.7 

3.2 5.0 9.'7 �51.11· 0.28 LJ-.If 5.9 4.2 5.3 

20.2 

12.3 
0.1+7 17.9 3Lf.2 0.12 

Q.(,() 2.25 IJ-1.1 . 0.11 
?.�5 Gl.Lt 
2.2 5.i+ 

29.2 

21.Lt 

14.1 

8.2 

lt-6.1f 0.76 0.35 1L2 o .. Oit. 9.7 3.1 22.0 11.2 

3.62 5-23 23.67 0.17 

10.6.:< 

C�!!,s.s.:.._ ___ J.I� • .l_:.Q:l_��-.�---£2.&_ 66 .Ji -�- -
6.7 211.3 9.1 211.8 1.78 75.8 14.8 5-5 53.·3 7.2 
7.2 1-1-.0 �-5 36.1 0.38 12.0 11-1.� 8.7 12.2 

22.3 0.&> 10.7 37.7 0.12 6.2 57-9 28.1 12.2 10.7* 

17.2 oJ.g 1.39 41:·.3 0.09 1-:-.1 5.8 25.4 6.8 
46.7 1.38 o.Gl 20.7 0.07 21.9 G.8 32.3 14.9 

;:-�.<)?. 1:.13 29 .. 90 0.22 
G7.B 6 7 .7 -------�-------->---

�.0 19.f 10.9 2�.7 
�-.4 5.0 13.2 31.1 

��). 9 21+ 0 7 

8�0 16.5 

3.9 55.3 7.f 
6.1 9-9 

20.7 J.3l 8.5 )8.5 0.12 9-� 50.0 35.(. 15.�) 10.(,"' 

9.4 0.79 1.15 42.9 0.09 2.5 ).1 18.0 5.0 

57.J Ll O.y:;, 12.2 O.Oll- 22.8 5.,7 3LIJ. 14-.3 

2.7G 3.52 22.37 0.16 

· Co��. Cone�. 14.4 (.2 G4. o 53. 1 
------·- .......... ,._ ·--.. -.. --- - -.-..- -· --.. .. �--�----�� ...... ---.<-.....:�--- ..___ _______ -·· ... -·---

J'b r:c 

Stc:m.d;;.rd Test Zn RC 
Zn SC 
Zt1 Sl' 
CH 

8.lr 18.4 8. 7 ?-'/cO 0.99 5'/.0 1?.3 ll.h 59.3 '/J 
2.4 G.G 12.8 ?7.3 0.28 �-9 7-3 3.3 5.0 

1�.9 1.66 18.49 �9-5 0.14 9.2 65.? 22.1 15.0 10.5. 

n.G 0.97 L7 1iJ . .f1· o.o9 J+.o 4.? 21.1.1 7.1 
C2.'1 

1� .. . :; 11.2 

r I· .) G T 



_! .... ,. '1) T, r• r ... �, .,.-� ... ·;��·�:-;·,� - Y�·:Ll.(i','] ]f!�l c;:.�lJE 
.. � . - -.. -- -- .. .. .. ,__ -· --· . .... -------.- -·------

�-- ______ . .9.:r.:� -��-�� l� ·------.. __l:�:2�2�£!:r. . . L'L-_._ 
T����-· - - --- - ---··�---�1}'_,-<;·_!• _! ,.��--. _ _ '<'. :.�.� .�.�---�� .. ··-----?�n ___ ).:���� .. ----�:rt 1''('1 �-��--1)1{ 

'I'c::;t Hole t.'�59? 
Nv.2co3 7 .o;· 
ilrt_,.SO_,( 2. ')} "- ../ 
HaCN 0 

n-. ,:: 

:U.l 
;_·,, 1 

10.8 
Zn SC 

CH 

). I ( .. } 1 ;, ' '  29-5 

0.?3 
0.46 

o. ;.-o 
0.0�) 

39.9 12.5 14.7 0.15 
2.6 11.3.3 11.5 0.19 
?.3 �I.C)�o :�oQa . o .. 1G 
1.31 0.43 39.6 0.04 
4.G5 7.09 34.17 0.13 

67.9 
1+. 7 
4.2 
2.0 

21.2 

31.0 

y;.1 

6.0 

�-. 9 

21.9 

11.8 

7.5 
73.6 

1+. 5 
5.2 

ll !DJ VIJ)U \T, 'J":..'ST 1U'31TJ '.u:; - STO�f·J TL/� CGr·ll?OSITE ..................... -.. .......... _ ......... -� .... ;--·-- to·- -... --.............. _.,__ __ ., .. .....,._,._.., ....... ... ,.,...._,.. __ �.,- . 

4.8 
1.6 
4.1 
l.R 

87.6 

6.1 
18.4 

1+.1 

168 52.3 
1:8 4.5 

3.6 15.9 

2.9 3.8 

89.8 23.5 

�.G 

8.'( 

----·--·-

. __ ._ ___ �.c--.-.-, ... --·-··" . .,. ____________ ._ .... ,.. .�- - -·--------· ----

l:r .. ,CC\ •- 1;; 
('_ j 

lbCN - 0 .. 1:,:;�' H.> .SC 
6.? �)0.3 9.2 20.!1 LOt:; 62.0 :U..Lf 
2.G 9.0 9.9 _-52.2 O.i+t'> 7.6 5.2 

4.2 52.4 
2.8 9.5 

8 � • .J. 

19.? 1.12 19.5 32.8 0.19 7-3 74.8 21.0 28.6 9.2 

8.1f O.l? 1.21+ 1+3.6 0,07 2�0 2.0 12.2 11./$ 
63.6 1.01 0.52 28.) 0.01 21.1 �.6 59·9 4.8 

3. 05 :J .O:J 3Q.OG 0< 13 
--�-----�·-----·-'- ___ ,_c�r.::�.·v-_Qz::s::�--" --·--··--·__?11/_�J _ _ _  J 2:9 --��--.. n�·�·�.£3./• __ .1.('..::.? ___ _ �---· ---· 

I�'�CO_ r.C' � H- 1.·� 5J· 20,9 J.O.O 25.L� ! .• :52 )0.? 11.2 1+J j?.L• 7.? 
.: ) 

1?.?. 
Zn ,'/1' 
en 

.l.O. 8 
2.G 
1.? 

0.33 
0.23 

15.3 
10.0 

o. 23 0.51 ;-JJ.2 o.cn 19.(, 

3.cn z,. 99 30�9' 0.13 

7.0 

7.8 

3.0 
9 .1• 

16.1� 
66.5 

b" r:; 
"/ 

?0.9 0.2 

c .... �···. CN1cH. ?2.': ., )J · r.s.s ?lf.O. 
-.., ... �J-.. - � · · .r- � ---... - -... �-- ...-.... --- : ... �·-- ....... ........ -... ... ... . . _ .. .. ... -._.. ..-.... ---.. --------...- .. -,y - .-�-... ------ -.. -· ..... -,....- _ __, ... �-----·---------
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T es t Products \1t. ?� Pb Zn fe Cu P b Zn F e Cu uH 

_...;...;;..;..... __ , _____ • -----��� < ---'---- --'----.....:;;;,._-__;...�-"'----"'-'--

Nalo3 - (, . of) 

Na SO' - 2 .  5/f. 2 3 
NaCN - 0 . 15//-

Na
2

co
3 

- 10 .0# 

ZnSo4 - 2 . 0fJ 
Na2so3 - L 5i� 
NaCN 

Pb T<C 
Pb SC 
Zn n� 
Zn SC 
Zn s�r 
CH 

Cot!lb� Cones. 

Fb HC 
Pb SC 
Zn nc 
Zn SC 

Zn ST 

CH 

5 · 3  )2. 1  10. 7  20. 4  1 . 36 57. 8  11. 5  3 - 5  
2 . 2  15. 5 1 1 . 5  27. 1 0 � 30 1 1 . 6  5 . 0  1 . 9  
8. 9 2 .04 37.9 1 H. 9  0 . 2 8  6.1  67. 9 5 . 4  
9. 2 l � G2 4 . 7  4-0 . LI 0 . 11 5 . 1  8 .. 7 11 . 9  

?4. 1{. 0 . '77 O . l16 32. 4  Tr. 19.4  6 . 9  77. 3 
2 . 94 4 . 96 31 . 1 8  0 . 1 2  

9 - 5  
12.0  
70. Lf 

28.9 13.4  19. 6  1 . 33 56 . 1  15. 1 3.6 
15 . 1  13. 2 26 . 0  0 . 31 13.1 6.7 2 . 2  

2 . 0  35. 1  19- 9 0 � 25 6 . 6  67.1 6 . 3  

1 . 3  1 . 9  42. 2 0 . 0 8  5 . 5  4. 6 16. 8 

0 . 77 O e l�6 30. 5  •rr .  18.7  6 . 5  71. 2  
2 .  89 L�. 96 30 .  l 7 0.12 

61.0 
5 . 9  

21. 2  
8. 5 
3. 4· 

61. 7 
6 . 7  

20. 0  
8. 3 

9 . 0  

8. 7 

8 . 9  

----------------·�C�o n�lb�·�C�on�c�s�9-------2�-L�� -�7 __ 16 . 6 ____________ �6�q-. 2�-�7�1� •• 7 ______________ _ 

Na2co3 - 10.0# 
znso4_ - 2.0;-J 

NaCN - 0 . 1 5# 

Pb RC 
Pb SC 

Zn RC 

Zn SC 

Zn .ST 

CH 

4 . 4  

18. 7 
23. l} 
44. 8  

20. 6  9. 8 27. 3  0 � 86 62.2  16 . 7  7 - 7  55.6 
8 . 9  36 . 1  0 . 28 9.0  7 . 6  5 . 1  8.9 

1 . 05 17. 8 32. 6  0 . 16 6 . 9  6 5 . 3  1 9 . 7  22. 2 
0 . 56 1 . 25 42. 8  0 . 07 4.5 
1 . 11 0 . 54 24. 2  T r .  17.4 
2 . 83 5 . 10 30 - 93 0 . 1 3  

5 - 7  32 . ll- 11. 9  
l.t. 7  35 .. 0 1 . 5  

8 . 2  

8. 7 

�----1�5�(�-�ft-· ---�7.1. 2 ._7�1�-�o _____________ _ 

Na CO - 6 . 0(,! Pb RC 2 3 
ZnSOL� 

- 0. 5ff Pb SC 

Ha.CN - O . l5il Zn RC 
Zn SC 
Zn s·r 

10 . 2 '  1 8 . 1  8 . 7  3() . 8  0. 89 
9 . 2  3 . 1  7. 6 38. 5 0 . 1 3  

20 .  5 o .  86 14 � G 31+.  8 o. o 8 
16 . 6  0 . 42 1 . 5 8  43.0 0 . 04 
43. 5  1 � 34 0 . 62 21 . �  0 . 04 

CIT 2 . 97 5 . 1 1  30 . 26 0 � 11+ 

62. 3 17.4 10 . 11· 
9 . 8  13. 7  11 . '7 
6 . 1  58. 5 23.6 
2.4 5 . 1  23.6  

19.5  5- 3 3Q . 8  

11 . 2  
ti 0 . .  / 

1 1 . 9  

6 . � 

0 c:: '-'• / 

�------ q,��Jl>.:_s��----lliQ_,�Jh§... _ __ -1.?..d._!�_6, __________ _ 

r-.:n2co3 - 6 . o,;: 
Na2S - 0 .  5/1 
NaCN - 0� 15tf 

Pb nc 
Pb SC: 
Zn nc 

Z.n SC 
Zn ST 

CH 

Co1�1b. Cone s .  

6 • l� 2 2 .  7 10 • 9 26 • G 1 .  ::,J 1+ 7 .  5 l L, • 3 5. 5 52. :; 
2 . 7  1 8 . 8  11 . 1  23. 1  0 . 29 1 6 . 7  6 . 1  2 . 0  5 . 6  
2. 8 7. 9 2?. 4  19. 6 0 . 27 7. 2 15. 7 1 . 8  5 . 6  
5 . 1  4 . 1  2� . 2  24 . 1  0 . 20 G .9  2 5 . 1  4 . 0  7 . 0  

8).0 0 . ?9 � . )  3? . 1  0 . 04 21 . 6  38. 9 8G.? 23. 2 
3 . 05 1l , 9l �0 . 7lf 0 . 14 
?L 5 25 .. 3 

r ' 
' ,, � .  � 



. " . . H:DIVIDU,'.' , •n·:;•r .HFSFf.'PS - :..�rrC'CK1JJU; COHFOSITE 
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--·--uS:�t-��2�----7--� ·�---..l3.�-S,_�_V.£l�J_J£.._�·-.. 
Test l'�v)r'\u c t r; \- r.i·, ., S6 } 'L• �·n f(• C t�.  ___13l_-1Jl __ .J:L__�_ -- �..-.-�- ......... - ._ .. _____ -'"-C ... _ ... _ . ..... _,..___,. -- ______ , ____ � ....... ..-- v..-.. -

C o.O 2 . 5//- }"'b , -� .. -·f 
.h\J 4 � 5  3?. 3 7 . 3  19. 9 o. � 5L�. 8 6 . 7 2. 9 25. 9 

NaCN - 0. 15;-i� Pb ,.,,... 
.. :: • ..J ,., ') .. :tt c. l ? o fi j 0 . 2  2h . 6  0�)0 ] 2 o 6  4 . 5  1 . 9  7 . 9  

'�·-.w.t f�G 9 . 1 2 �  '! i1 L O  15 . 2  0 & 38 8 . 1  75. 5 h }· 
• 0 .,. 25 . 2  

Zn sc 2:: 9 3� G j.() .  2 2'-). 7 0 . 29 7, ? 
_., . c. 6 . 1  2 . 7  5 . 8 

Zn .S'l' 8J. . lj O . BL o� J.!-4 33- 9  0 . 06 21 . :5 7- 3 88. 1 35 . 3  

CH 3.10 l�. 94 31 . 52 0 . 11� 

C mb r• -- ,.. 71 '> 7 '' 6 ------·---------.2, � ... -�.,::. . �:..��S:2...,:r_. _ __..._,__-.d.-__..}} � .. -... ?·�-
67 [,_ !...!..c I 81 . 6  

CaO 
NaCN 

Na.2co7. - _) 
CaO 
NaCN 

- 5� 0.�� 
� 0 . 15/1-

- 3· 5} 
- 5 .0// 
- 0 . 15;1 

l?b RC: 2 . 3 l+it .. �) 6 . 8  
Pb sc 1 . 8  31+ . 5  9-. 5 

Zn HC 7 o 0  5. 8 Ltz . l) 
Zn sc 2 . 5  Lf. a�> 32. 0  

Zn. .ST ()6. L� 1 .01 0 . 98 

CH 3-01+ 1+ . 98 

Co•:�:�- C�s.!-�-.�, .. �Q �·�.:Q. 
Ph nc; 2. 9 50. ?  7� 1 

Pb ('(, l...l\.J 1 . 5  21. . 8  10. 4  

Zn RC 7 . 2  3 - 5  h6 . 8  
Zn sc 3· 3 5.0 22. 8 

Z:-1 s·r H5w0 0 . 95 oJ :io 
CH 3 . 0� 5 . 00 

13.0 0 . 72 33.6 3- 2 1 . 0  11 . 9  
1). 8 0 . 33 20..'� 3. 4. o. o 4 . 2  
12.,)+ 0 . �·2 13. 5 60. 2  2 . 8  20 . 3 

:t6. H 0 .. 53 3 - 9  16 . 1  1 . 4  9 .1 

33· 5 0 . 09 ?.8.6 17.1 9Ll . O  54. 5 

30e ? 8  0 .. 14 
_ ___ zl�_.g ___ ]!:..:.L� . 

1L 1 O o 1+5 4 8. ?  /! . 2 1 . 1  9- 7 

22)+ 0 . 1+8 10. 9 3. 2 1 . 1  5 . 2 
ll. h  O. i+O 7- 9 67. 4 2 . 8 2L6 

21 . ?  0 . 50 5. 6 15.0 2 . 4  1 2 . 7  

33. 1 0.08 26 . 8  10. 2  92 . ? 50. 7  
30 . -;;6 0 . 1 3  

uH 
7- 5 

1o'.o 

10.0 

10.7 

9.9 

10. 9 
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