




















































Te a sample of ore ground to .11. 2 percent plus 200-mesh and weighing grams was added 
2 lb . ·• of lillie per ton and 600 c. c • of water l 
Agitated in a stoppered bottle, placed on revolving rolls, for 15 m.inu.tes 

S0diuin cyanide and activated charcoal added al the rates of 2.5'0 lb. and 6.0 lbs. per 
ton of ore, :respectivelY' l 

in an o·pen .... mouth bottle, J?la.e.,ed on revolving f .o.r 20 hours 

Solids allowe-d to settle and a sJUilple of solut on taken for free lime and cyanide 
determinations t 
f ·ulp e.ond:ttioned with 0 . 12 lb* <Jf potassium amyl per ton of ore and '2 drops of 
Yarmor F pin.e oil for 15 minut$S in a revolving stoppered bott10 

l ' 
ltlota.ticn in a 500-gram capacity JJe·nver· Sub•A (l?ah'renwe.ld) flotatio·n m&.chine 

. .. . ... . I. , 'f .. ,· ·· '. '. ij I ' I I '. 

Rougher :conaent·lN:tte. 

Cleaned iJ the same 
flota:tion. maehine by 
addil'lg l drop of 
Yamor F pine oil 

Cleaner concentrate 

D 4 , "' d. .A z-:t.ea,. we . gne . , a.nu 
assayed 

• 

JA1d ling 

S<:>lJ.ds nllow·ed to 

' 

T.ai.Iing 

settle and solution decanted 

I 
Sol tion 

Used as diluting 
solution for :flo .... 
tation in t he next 
cycle 

rran.sferred t ·a t.ottle and 6 .0 lbs. 
of' .fresh charr oal per ton of ore added 

Agitated for re hou:r 

to and 

of solut on 

. t • I 

oolution. 1'h1ckened pul-p 

Sampletr:--r -em_O_'_Ile_d __ · ,-. --n-e"'""'la.ining solution Conditioned w1 tt 0.12 of potassium amyl 

fa·. ded' and ·d.filo, .ru, tfinlog.· t .. o_··t .i' on xiantbaite P_ er. tc:n ore and 1 d op of 1., 
-. ., · · · • -· ., · P ne o. l for 15 m:tnutes in a revolving 

stoppered ottle 

l11lotation 

I 
Secondary rouf her concentrate 

to a bottle containing a new ore oharge 
comP'osed of 500 grams of ore, 2 ., 0 lb s. of lime 
2. 50 of __ p_-.·.er _ton. of and sufficient 
water to make a. total · olution of oOO c.c . 

Final 

Settled 

I 
. ' 

Sol.ids Solution 



The results of the- dC'uble-st·e G cyclic eharcoal•cy -.... -

d ation test are iven in d·etall in Table 17 and 

of results: for all c eles s g ··v~ ·r :1: · le ..... e. 

'l't\ble 17 .. Czclio. eha~oal-oznnida~1on t~st •. 
t 2 t 

· yc;;le t -·t . of' : G. ld~ mge. ; Gold~ per c-a1.t 
No. : cone s.: : 

I 5!S!_. -:~· ch czcl~ ;eiii1ii.ile_tlve_t~aai ct~Ie :cum~a_t{ve 

' l t :. : -
1 • 2. ~: -~ __ : s.12_ ·_ t s.12 : _ 91.9 : 91.9 

• • 
2 .. 

-· 12.83 .: 
• • 

, .. • 
5 .1-6_ t l0.-28 

t 
I 15.33 

t .. -. 
t 92.5 • • .• •· • • -oo .s I o. :Q,G 

. "' ; -• • : )I • t 
5 .56 : 2().90 ~ 9-9 . ? •. 

-- • 4 -: 1'9 . 2 4 ; . t tl . • . .- . • • 
5.16 • _ 2~~0-~ • 92.5 • • ·• 

. ; i • • 
5 . 2Q • 31 .• 26 .. 93.1 •· • • • 6 : 16.27 -= 

: .. : :0 

5-•. 21 t --- I ---"""' • II 

Table 18 ... _ Summ~u . ror _all c yel·es. 

; : f I : 
:3000.00tlCO.OO: ..• 33 t 32.67 : 

i -- !J; - J! -~ ill";! -· -

: :· : : 
Comp. Conct.s. : 81.87r 2 .• -73.:: 

- 1 •· • • ~ -

See . Co-net . fi _ ·t _ O. Z2·: . .. • • 
#.. 50.4~: 
• ~ 
:t --- I --• f .. . . .. . . 

Go; . Ta1ling t2·902.B9~t 96 . '72 1 
· r cyc!e 6 

_ll .l4 :-
: 

1 •. 19 __ l .. 
~ 

0 . 04 I 
~ .. • 

trac-e • .. 
i) 
ll 

o ... o?O : -

30 . 41 .1. l' --

• .• 
o •. 2Q .. • .. 

~ 

o.o? • ·-. • --- • • 
: 

1 . 93_ t 

92. 2 

91.3 
·-

95.4 

93. 2 

93 . 2 

93 . 2 

o.s_. 

---
•. ;1 



1ntertJre -_tion_ or reGul ts. 

R:a~~rrlng to , able 17, it ma;y be noted that t e avG age 

extr-action in the cyalte ehareoal- -eyanida. t1on t._ s · t d 

to 93.2 per cent or th~ gol 1n a. eonee.ntr te- a sn 1ng 11 . 14 

ounees o·f gol :d per ton ns e-omp sr-ad t(). 87. 5 per- eent o : t': e 

go d !n a con entnte ass- ying 2:5 .. rz 9 otmces oi" old p r ton 

axtl.'-aet,3d 1n the b teh OJH~rat1on (~·able 14) • The· t ·ling 

p_ duced in th~ c clle te11t contained 5 .-9 per ee t of tha 

go. eo .· ared 8 . 6 per eent of th go d 1n th ate te t. 

·· e resu.1 · i ··eat · that 1n .six c ·olea · e s blG 

c _ per 'n t 'e ora ~s no tandene7 

v te4 car ·n . 

It is inter st·ng to ·ote ~,.at the sooondary c neentrate 

th - tn : ddli .:- prom eed in 

per ee- t of ~~e tot 

any ·ne c-yele . 

gold or e. p r cent of t h old o£ 



CHAPTER IV .• 

00 .USI T$ ID . ECO: ffi ·ATION8 

'l'h~ re-sults. or· the ex or · ~ en t-al work de scribed ·n · is 

p a_ er for trea .n a g ld-- 1 l ver o~ aont n1ng ox1- zed 

cop er may be sumtnal"'i .zed as follows ·t 

1 . Flot~l't1on ttfter grind1n_ to 65-.mesh y1,elded an ext ction 

of 71.1 per e·en·t of the gold and .a.o per cant. f the sil­

ver. The eone.an.trate, pPoduced by flotation e nta1ned 

2 .e:; end 5 . 7 ouncea per ton of old and silver respect­

ively. Tl1 se enging of t e f lotation tatling on a 

ilfl.ey table yielded additi onal 5 . 5. nd 12. 2 per ce-nts 

of t -e old end silver re·,speotively. 

2 . C.yanids.tion of the tailing roUol".; ing f l otation t tteatment 

yielded . . ex·tr-acti-on.s of 90 . 2 per cent of he o>old and 1 . • 6 

per eent of tha .silver. 'I'be cyanide consumption w:as 3 . 3 

pounds pe·r ton of rlotat1on ta.ili'ng .• 

3 . Cyanid ation t.roatrnent, after r'inding to 65-..m · , ave 

e:Y.t.r · ·ction s of 27. 3 per· eent of the gold and 3S . a per 

cen~ of the <:! ·lver. 

4. 'll e u ne of the e s.r-eoa1- eyania at1on metl od,, on ore ground 

to 65-m , gave an extraction of old amounting to .83 . 0 

per c-ent. 'fh.e .concentr t ·e , n te1ned 46 . 53 ounces ·of gold 

pe r ton. 



s. 

• 27-

:After· fine 

9':Xt!tae vlon by flotation a:mounted ~0 '7 . 3 per cen or 

thll · old and 21.5 pe ... cent o:f the silv 1.~ . cncen-

tra te- eonta1ned 10 . 02 and 6 . 9. 9Ul'IC·es p 1" uOll "Of ,ld. 

and silver respe.e . .,._lvoly~ Fine , in-d g lncre : s~· tb 

ext-rnet1o-n 8 .2 pe!! eent for gold and ~. ::r . 5 per ce t~ or 

.sUver as compared to 6.5- mesh gr·!nding. 

6. Fine grinding inereased the ext:Pact1on ·y the charc • 

cya.n1dat1·on proce3s from 8~.0 to 87. 5 per eent of .... ~ 

old,, produci~ a eoneent:rate c.-ont 1ni 

of g old }JQ'P ton., 

7. .Le ehing the- o.re , a£tcf)r orusJl1ng ta 0 -. 25 inch. wi 

dilut-e sul.fu~ic ae·!.d removed 96.3 per- cant c.f the total 

eopper with en acid -consumption of 29 . 0 pounds p·er ton 

of ore or 6.9 p-otlllds par pound of copp,er dissolv d.-

s. With a 65 .. mesb. gr1nd af·ter leachin with sulfuL ie s.e1d• 

chareo l • cyani .ation methods ave an extrnetion of 8? . 0 

:per ce-nt of the gold RS eot1p r ·ed to 83. 0 per cent witk-t 

out lec.ahing. The eon-cent ate assayed 3o. 86 unces of 

gold per ton. 

Fin-e grinding. 1:3.0 per eent plus 200- mes _, ere s . d 

the e-x r~ction ot' .gold from 'the le ·e e:d ore 1 c reo l• 

cyanid6ltion to 9fS .• ,a p.er cent wl th the concentrate c~on­

taining 28 .00 oun·ees of gold r~r ton . Cbareoal.-eyan1-

dation ·on t..he unleac:hed ore gave an extr.act1on O·f' 87. 6 

per cent o·f th& . old.. The cyanide ·eonsumptiotl amounted 



t-0 1 . 5 ounds per t on ot ... o~e- . 

10.. In .a e-ye · 1c ·e . ·t of 6 c· le· w~ tb o 1 • 

11 . 

. er cent plus 200- mes .. • ·.-e-. e. 

to' li'ng . f ~ 

er r other 

aetiv ~ ted ch reoal 

·r-1 ·: 1es •. .tm - ~re n . 

· 3 o2 per ent or the old as made in 

ass·e. ... 11 . 04 oun-c.es. of o1d par ton. 

1 

b1 

n vie of + f' o · ble :res11lts o . taine · , t :.. 

£ 

0. -

o al• ey id tioD proee. s t e write-r · ... orttnlen-ds fu e r 

1 - ... -e e· 1 o.xper1mental o-rk Ofl the d.ouble ta 

ha c.oa.l-cyanid t ion process with th-e a .vance· ·or · h .rc. • 



Kay A, 11. E., Ino a '"'ions 1l1 Cop r Leae.h in • 
1 1 · t 321., 1 3(): U. s. . re lU o · Mines 

V 4 ii..U. ......... ~ al .Met o s f Ore .. al a 1 s • 
n t iley an · So _~s • 
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