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nilic O"t . Pl tim \1 to W. 

fo• in td 0 , but e.n.u.l:,· 1.J r ile to di l e l 3 ,C of y 

of t e t ls of t: s group. 

. -~--'il T _t:, t .. l'C pl S Cl~ ,0 li U' eut .., 

t•1ie t :uced to 14 . h _,1 eut o -~ ld to -150 h 

b fo o eut in: nle. t to ,0 l in: 

COp' 0.05 C ti e 
nd 0.07 6S.O 

.,1 C 0.12 0.8 oz/to 
Iron 10.95 J 0.4 1 

X Jf l" test ... 'e deai ... -ed to d t rï L 

for t 10 x· co 1ery of ti V lues. The 

proxi .. 1ty to lter 1Ce l 0~ .O of tre t.,· nt .1at rnuld ao_ o -
tr t V ue into t nipoi roauct :!'01 tb esir bl 

"(') 
1 - 10 100 lot of or K) 

N C at .11i .es 1, to l ) sh, flo t 

cle
Transparent square



se ~>nrat".31y in a Ruth maoh!ne. ~ho ~oughor aonoentraton from eaob 

lot were comb lned and cl emiecl. 1.i.'he tailings wert1 corubinod and 

tebled. on a s~ull t"lilflcy tabl~. 

Produ.ot Aa,.,a.y Au. oz/ton P.oroant of values 

notation cone. 15.1 
'' mld.dl1or, 7.1 

Table ooncontrato 1.1 
tt taiJ. i !Jg 47.1 

72 . 9 
.5 . 8 
4 . 2 

10.8 
Jlim.as 29 . G ----------~·~·--

2 . 32 
0.40 
1. 86 
0 .11 
0 .10 ------·--------- ____ f, ...... ;.._ __ _ 

Analysîs o:f the flotation oonoontrato gave - sil ver , . 88 oz/ton; 
lead o.46'l.; Zino 0.46-;lj eo-ppar o . 2Jfo ; arsonio traoo; oobtû t nil; 
nic~el nii; iron 43.46~ 

Flotntion roagonta : Soda onrb 
Lot Ho. 1 Xanthato 

TT mixture 
l'ine 011 ;,"-; 
3ulphuric aoi<l 

Lot Iio. 2 b'Jot()r ga.s tnr; 
C. 'l\. ereosote) 
3-ul.phurio aoid 
Tf mixture 
Fumol f/6 

.5 lbs/ton 
0.6 Il 

O. lO " 
o.;10 " 

10.0 n 

1.0 " 
10.0 " 

0.1 ° 
o.o,;" 

ball mill 
Ru.th 

lt 

Il .. 
ball mill 

Ruth 
tt 

" 
No a.dditional roagents uoed :ror olaaning oonoentra.to 

TeG~.!,,!_los._ b_J-~~1 - Cyanidotion: Throe cyanidation tests wor e 

made on 600 gram lots o:f thls ore . i'ho table bolow givea the detallo . 

- ----------· No. !Jesh Dilution KOll Asa~ P.xtraot1on Conswnption 
----· -··-·-·__j_~~ · a11s i -~!f_lbLto CaO 
2 -100 1:2 .10 o. 48 0.02 9.5.8 2 . 0 4 . 0 

' -100 1:2 .20 o.48 0.03 93.8 1 • .5 ; .1 
4 -200 1:3 .1.5 0.48 0.02 9.5 . 8 2.2 4 .3 
All grinding dono in pebblo Jar, disohnrge aoreened and cversize 
roturnod i"o r :furthor gr1n.d1ng. 

Time 
hra . 

62 
62 
62 

Toets .!,2e . ~ 2. _{i__t __ J,._ 8, & 2 - b1l ota tion: Five fl. otation te □ts \.'Vero 

on l ot s of 1000 Brams of ora at -14 mesll. Grinding done 1n pebble jar. 

Test ·---
_11_0_. _P_r_o_d_u_o_t ___ y; Oi!Jh~ 1: 

5 Conoentrate 20 . 4 1 . 04 37.;3 49 . , 79.4 
liid.dl 1ns 1. 8 0 .16 4 . l O 3. 7 4 . 2 

_2_~~11~------~~ ~~ _ _ ___ J)_~_?J ______ .. ..?. 2; __ 4 ...... 7_._o ___ ~!.!.L_. 
6 Concentra.te 16 • .5 1.16 44 . 02 }8.o 68.7 

Uiddling 7.2 2 . 20 20.14 31 .; 13. 7 
--~J.11!1.fi___ l~!.L_ o ._g_o_ .. ______ _g_~!t_4__3~9-!'----· 17 .6 

7 Conaontrate 18 . 2 1.56 44 .17 ;9 .9 76.2 
ll1ddling 8.7 o.84 10 .13 15.4 8.3 

___ T_a_il_i_!!B ____ _n.1 ... _o.1L__ 2. 24 -~1 _ lJ •ï __ _ 
8 Conoé.ntrtod~o 17.2 1.40 44.42 ;0.1 72 . 0 

Middling ? •4 1 .15 14 . 24 22.4 12 . 6 
___ T~i!.i_~ _______ _ 7J.4 0~J8 . 2 .22 21 •2 __ 12.4 

9 Ccnoontrata 13 . 2 1.24 43.7b 34.l 57 .8 
liddling 9.5 1.66 22.0} 34.9 21 . 0 

- ~-'l'-~11 ing, . _-1.1..J_______ Q..J__! ___ ~- • _2. . 7 4__11 • a __ ,?1 , 2 



a ~nt"': 
Tost 

l o es 

5 100 

6 150 

7 6.5 

8 

9 1;0 

Ad""'o .- . ·- . 
ts lb to to :a 
♦- - _,_,: ___ - .. __ .,._._4_ .. -··----~---

u.l hi e 5.0 n.11 rri1ll . u.i,o claaned 
aoid in Jannoy ithout 

creo~o~o 27 ~ ~ 0.3 " L th r •eg nto 
·oroule...: t r oil .1 
Pino oil .o, 5 0.1 

Barrot1,. .r6:,4 
Pina 011 .o. 5 
"ulph rio c 

Bo.rretts 634 
,ul ,. rio o.citl 

?ino o ·1 1 350 

P.T • .t T. ✓400 
l?ino oil '"350 
ru.1 nh, r o noid 

P..'l·.& T. ·400 
.Pine o 350 
Jui h _ic cid 

0.4 
0.1 

15.0 

m.11 tnill 
~· th 

n 

0.4 
1.5.0 

0 .. 45 

' 11 
R1.i.th 

1 l llo rosul ta f or., 6.3 
in no -t al ulp. 

n 

0.28 Ball m111 
0.27 1 

1.8.o .1uth 

0.28 Ball m111 
Q.27 Il 

18 .o t. 

Pine oil an~ s·lnhu.r"d 
nc1d 3.5 lbs/ton a ad 
:fo c.lo, ing coac nt. 
Pino oll an 1 nl~urlo 
acid ,.5 lbo/ton ald d 
for clcanl f' rot..~·1 
aonocn':. ~nto 
-~ine on and u.l nh 
acid 3.5 lbs/Lon·n 
... or cl nninp 
oono nt ate ··- ______ .. _, ________ -

1000 grum::" o_ o -14 mooh wna 

,round î'ot to 48 1 oeh and omulg ato . Tho amalg 

t bl d. 

tlon lin, wns 

Con t nte 
11d 

Tni g 
Jli 

8.2 0.60 
.o 0.48 

63.2 0 .. 18 
24.6 0.12 

Ho d r.mm le - gold 
ftor runalg m tion 

Gold am l ç nted 
oov ry: 

By o. ol o tien 
In t bl cono ntrnt 
otul roo ovory 

Toot l{o. 11 - · al ,nmution at 48 rnesh: 

a .. 1 ga.m tior1 ailing -

Poro,)n : of v 1. uns ----~---....- •· ---a e ---- ... . 

0.48 oz/ton 
0.211 n 

56.0 1-

56.0 i 
10.; l! 
66.3 il/o 

:iosu.1 ts of soroon te t on 

----···---·-
?Lsh • SAa.v Po oont o u'oi7t,~--'or-:-:. _ _.:. Au -·-· ---...-----

+6.5 1.2 
-65-+100 7 .4 
-1OO+1.;o l3o3 
-150 i-200 13 .2 
.::.ê.QE _____ , ... 64 • 9 __ 

0. 24 86.2 1.4 
0.32 l}.08 11.7 
0.28 13.62 18.3 
0.22 12.09 14.; 

1.0 
9.1 

17.1 
1.5.1 

_ 0. lJ~ ___ _J_! 44 .. ___ Y,4. J __ -·- 21• ? ___ _ 
a ad na..~ le - 101a 
Aftcr arnalm.i:. tion 
Gold aual :, • 1 to\). 

0.48 oz/ton 
0.203. t1 

!Y/.7 o/.. 
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TesJ_l~_q_!.._ :!.? - Amulgur;:u.i.1.;ion and fJ.o'tat ion: 1000 grume ore at -14 

oeah~ grcu.nd wet to 48 r:mzh and amulg· r.mtod. 'l'ho nrnnlgnrnation 

tailing wao i'J.ootod and the flotution tailing eiven a soroon analysio. 
~---.-..--·,----.--
Prod.u.ct ~: oight Asoai Percent of valu.es 

'fr. !u ~~Iton : l'e i lu . 
Fe 

Oonoentrate 14 . l 0 . 60 47.;o 78. 3 64.l 
Mi ddling 8. 4 0 . 43 19 .18 16 .2 1i . 9 
Tai l i ng 77 .; 0.13 2.34 4,5 .!, 19 . 0 -~-.. - ··-·-~-.. Sorao:n test! 
+6; 4. 9 0.14 3.74 i ·2 7.8 
- 65+100 7.2 0.15 ; .oo .1 9. 2 
-100+1.5 0 12.7 0 .16 2 • .5.5 1;.2 1~. 8 
- 1 .5 0+200 8.5 0 .1 8 2 . 21 11 .5 .o 
- 200 ~.6_. 7 --· ~12 2 .1,2 . .. 60.0 61 .2 

Raagentst 

.:1ecovs:ry: 

.P.T. & 17 '.'400 0 . 28 lh/ton -l,"' li,, 
Pin0 oil z, 3.50 o. 4,; " 
:Julphuri c ncid 20 . 0 Il 

TT rn.1.x t u.r o 0 . 05 n 

8u.l~hurio ncid. 6.o fi 

Pine oil ·l)_;o 0 . 27 !f 

n1no 011 i, 0.0.5 " 
By nrnalga':19.tion ;3 . 7 t 
In flot nt ion concontroto 17. 8 i 
~otal. 71 .; "fa 

for roughç,.r oonocnt1.·nte 
lt " tt 

" Il n 
n Il Il 

for elou.ning aonoontrato ,, 
" lt 

Il " n 

Tost E,.1?• l,2 - L.r,.,algametion uncl fl otation: The amalgamation tail i nga 

were ra-gro -u:nd for f'lotatlon .... Flo.tntion. heado Au 0.21 ozLton 
Fe 10.22 ~ 

--------------------·-• s • ,. _....,_ Prod-;...ot Woight -~-Asoaz Por oent o:f value □ 
~----j__ A~ o:zitof1-_:"?·e- ~-=---xu-_:.._ 1{8---:-: 

Conoontrate 
lliddl inr~ 
To.il lnp: 

Reoovery : 

l) ' 1' .~ r,-, J!400 
..... . .,. ·"""" J... TT. 
ï.1 1no oil l 350 
13u..1 ,')hurio no1d 
21nc oil l 3.50 
3ulphuric aoid 

Dy amalgamation 
In flotntion oono. 
Total 

o . 64 
0 . 42 
0 .11 

0. 28 lb/ton 
0 . 45 " 

20.00 11 

0.1 6 " 
6. o ,t 

56 . 2 t 
18.1 % 
74.3 1,. 

ad.ded to ball mill 
tt u n 
11 t, Ruth maohino 

for olcaning ooncontrnto 
n " n 

1.rost Uo ._;!-_4 - Arnulgmmtion u.nd f.lotation: The tunalgamat i on ta111ng 

was re- ground for flotntion .. FlotaLion heada Au 0.1 7 oz/t on 
Ag 0. 77 ° 

Procluo't We i ght 

-~·---J 
Aasa{ 

1f:U: :o:zz~on :s oz/to_n 
Oonoontrate 28. 0 0. 46 2. 24 
Tail ing 72.0 0. 06 0 .20 --- ~-
Reoovary: By amalgamation gold 64 , 21 

In flotati~1n oonoentrnte " 26. 8% 
Tot al " 91.oï 

:Poroant o~ values 
AU ·- · xs· --

1,.0 81.J 
2; .o 18.7 
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,., agents: Honvy harnwood oil 
Pinr.1 oil 3.50 
ju_1.phur1c aoid 

C. 'o. 0 .5(;1 1 ba/ ton ·o ball 111 

.P. no oil ; 350 

'T'ôst'"-·--- · 
Uo.. .?roduot ------ ·"----
15 Concentr te 

Tn,111!1.f __ _ 

0.27 n 
15.0 tl 

0.27 Il 

to .. uth 
" 

11 

lG Concon :rate 
Tal.111 ~ 

30.1 1.60 2.70 9} · 2 
·-~-6 ___ 9'--'--".9"--__ 0;...•:..;0.i...~. --- _J>_.1!!'._.. _ ___§.!_8 __ 

89.2 
10.8 H-

16 Con cn~rnt 2 .3 1.50 2. 92 85.9 
:t ___ 11J.p_a_ _________ .1J~ __ o_._o_8 ··---~L? o ~--14 •1--.. 

82 • .5 
17•2 

15 

16 

---
17 

Sodium aulphido 
De.ponts fl.otation oil 
Pino oil lo. 3.50 
Sul phu ·i aoid 
Pirrn o .il o • 5 
Fumo :10. 6 

. u.nntlty 
___ ___!Ë_aiton _-A.,~_o_a_t_o _____ _ 

5.0 
0.40 
0.16 

18.o 
0.02 
0 .. 02 

l3a.11 mill 
n 1 

.?uth œohino 
tJ 1 

.. _______ _,. _______ ........ -- ___ ,,,, __ 
>Od.U C bonate 10.0 11 m111 

Xanthato 0.80 luth Chille 
:Pino oil do . _, _____ o.o,, tt t1 

·-·- ---------·•-
a.rretts l'o. 4 0.40 Bo.11 mill 

Pino oil o. .350 0.16 
,. u 

Pino oil iO • 3.50 0.16 ut·1 machine 
Pii e o:tl I 5 0.08 n 

• 
Sul nhu1·1 o aoid 16.00 Tt If 

-·---· ... .l,; . -·- ·-· ..., .. _ - - --·-- --·-----~ ~----~ ------

Arntl.J ~ n_ç.t!.?!1= P.ecov i -s of t. c gold by a, g motion t 48 m s. 

varie from 53 to 641,, ith nn avor go of 5L,',. 14.;i of tha ilvor 

1 s s. lG r ted in to:1t .10. 14. The mercu.cy us in -,ood oondi tion 

aftor oaoh teet. 

Qy.fllli do. t !.2,.nl_ 

hreo sn ll ocl.e cyonid .tien to_,to · r do. ..Al 1 t .. roe show d good 

- traction of th -;old . i th moder te y nide cons t on. Us.ing a 

dilu o 1: 2 ... o. "o oro 
' 

.md t -100 

equall;" aa f octiv as moro dilu.te pul end otrori?er KCI on -200 

mou'l rna.toriaJ. • 

l'sbl m hl in,.1 t 1 mlr:·una tien tnil ings id not pro o voey 

ati f cto.ry, •• s vonsidero.blo eol v oa ~mnino ln tno tailin s 

ne~ olim a .. Lc.r,. ac ... l ope_ it ons on a clo.s if" d .reed 1ou.ld gr tly 

1 ur vo t..1,, oco" ry ovor .ha!. o in ... ' in a .all sonJ.o r.or.Lt. 



• .. 
o. 

. 
!.. 

>b ,., i . ,ù by 1 o a t i _,_ • 

T l,.. su.tta 1 ... t ... 1'1 st te 8 

f· o 1J irti l o iu tio of t Fr h St pl or 
ot• iere or-us, d fol" t st .o • 14, 15, 1 , 1 l?, 1 th tl 

1 proved r vert T t lo. l , using e t te 

us t ~a 110 t sflti . .t·o.ato:ry.. ,hot l ru1 o.oid pulp b , ed, 

,i,ed etion in t 

1 111 so e o J ·il•o.t ons 1 • f'r· ahly brol'Em or • ln the J..att r t ts 

risi '"W qulc tly, but conti 11n, lowly nd nt adily to the ncL 

is not uft'1c1 t to yi ld good 

o <n-•i . .1, but 1t c, uld e su_ pl . nted y t 11ng cl 1 ied 

tt 111. "~, or 1,y flotnt1011. sults s. 

l ul con31d l'OO in · e tr -m( nt of' t· i .... or • 

Flot•tion - Good obtf. i ed by 1 lo1; tio • 'lh b st 

It i que tiou 1} t. " • the 1»e obt 1 e 

co rie • ·e , t 150 1 osh ov ~1• tho.,, t 65 1 aL ould 

. l1 ex . ;riud.ing !1' lot t 1 <>n co\l ld. adopte a1th 1• 

e.lo -e or ufter fUTia l r.1run , ion. 

yRn.iù.t tion '100 reoov ri of t. V .... ll r obt 1n b 

y nid tion on the pl ub 'lit· d. B .ore opting t is me . od of 

tre t . t, d CO'l id r tio ou giv n to t· -e p s_bili of' 

t. e or b comi r 1'1>0,1.;tOl'Y 1 in -rthi\Jh th\ e the x•esult" by thi 

m tiï.od ,ould no· be so s tiufuc to17. 


