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In  ocd~r to  g ive a bimkerotmd co leach ing  i t  is  necessary to  go back to  

the mlai~g a t  Hl~mL. The HLamL mine a l e r t e d  mining in 1910 and f i n i s h e d  in 

Ju lT ,  1959. ( S l i d e  @l) The orebod7 waS~ d i v i ded  as  f o l l o ~ :  

HLsh Grade 2 4 , ~ 0 , 0 0 0  ¢ous ~~ Top s l i c i n g  ~ub- l~ve l  c a v i n g ,  e t c .  
Ia~ G ~ r ~ d e  102,000,000 ¢ o o ~ -  Block Cavieq~ 
Nixed Ore 9,800 ,000  " " " 
Low Grade tP2 ~ " " " 

TOTAL 1 $9,000,000 tons  

Ore m i n e r a l s  ace l a r g e l y  in  p r e -Ca~br t an  P ins  l s c h i s t  i n t r u d e d  by 

t e r t i a r y  $ c h u l t z  g r a n i t e  porphyry  ~ d  c o e r c e d  co some e x t e n t  by Q u a r t e r n ~ r y  

Gi la  co~ ; l c~eca te .  ~ e  s t r u c t u r e s  ace  h i g h l y  f e u l t ~ d  ~ d  s h a t t e r e d .  The 

~ f ~ u l t  on the east cues o f f  tb~ ore and Che ~tn¢o f~ul[ on the sour ly;eat  

caused  rea~Id,,ti~ ~ ~ r t c h e d  Bulphlde~ produc ing  mi~ed ore .  

~'we c h i e f  i L n e r a l  i s  c t ~ l c o c i t e .  ~rlth c h a l c o ~ y r i t e ,  b o r ~ t t e ,  c o v e l i e h t ,  

malach i t e ,  a z u r i t e ,  ch rysoco la ,  c u p r i t e ,  n a t i v e  copper,  ~ d  ~ l y b d e ~ i t e  • L~ 

minor ~ n e r a l s .  The o re  ~ i a e r e l s  occur in s ~ ,  vtlnlets ~nd d i s s ~ i n a t e d  

p ~ r t i c l e a .  

I f  th~ o re  body was c o m p l e t e l y  ~dned out  in  1959 ~ m t  was l e f t  to l e ~ h ?  

(glide 02) In block cavlng there is slv~s same dilution and drawing of ore 
/ 

stops wl~m the grade drops past an ec~ou~ca l  p o i n t .  This r e l u l t s  in 8 

sms| l  ~ o f  ~c~per l e f t  in the gropes below the capping.  There is some 

copper in  the capping,  p robab ly  below 0.1% or  less  [han 2 l bs .  per ton. Over 

¢h~ low ~rade 02 orebody and p o r t i o n s  of  the h igh  ~rade  c h a r s  was an ox ide 

c a p p i ~  which ~ ,  no t  t i n e d .  The c ru shed  p i l l a r s  a r e  a n o t h e r  s o u r c e  of  

copper.  ~ l ~ n g  ot Miami i s  4m a t t ~ t  to  r ~ o v e r  t h i s  l a s t  remain ing  
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coppe~ o f  a w o r k e d - o ~ t  0~tne, 

O 

! L,  - % • ~ . •  

The enr ichment  at  the  H i . h i  mine had gone more n e a r l y  t o  c o ~ p l e t i c m  

than most ore  b o d l e ,  in  the  s o u t h w e s t ,  l q ~ r e  i s  p r a c t i c a l l y  no p y r i t e  in  the  

t a p p i n g  and very l i t t l e  in  the o r e ,  

HISTORY: 

Le~chin~ s t e t t e d  on a smal l  s c a l e  in  Dec, 19t~l. A f t e r  20 y e a r s  o f  

l e a c h i n g  aI1 the  ~ e r s  s h o u l d  be known. This  Is  far  from t r u e .  Some o f  

the  ~ t r t y  prob lmm t h a t  ~ e r e  met are  as  f o l l o ~ s  : 

(1 )  The f i r s t  l e a c h i n g  ~as  t r e e d  through the  c o n g l o m e r a t e  over  the  h igh  

~"~'~':.. .... grade mining. No solut ion came through the f a u l t .  There tm.~ been mining 
~.~:~,!. . . . . . . . .  ~ . .  ~ - ~  • 

~ : i : ~  . . . . . . .  ... be low the  h~gh grade s i n c e  the  f i r s t  l e a c h i n g ,  which  hag broken the  con-  

~ : ~ ~ ~ : ' : " ' : : " ~  .......... g t o ~ e r a t e  for  the  second t ~ e ,  but t h i s  problem has not  bee~) ~o tved  t o  d a t e .  

(2) The n e x t  l e a c h i n g  ~as  t r i e d  over  the mixed ore  bod:~ ~ ¢ h  ~ a t e r .  

~/i~:i!!~i~!iii'ii~::"~ The s o l u t i o n  came through ~ l t h  very l ~ t t l e  copper .  ~ a t e r  ~as  t r i e d  over  the  

~!~:~"~:.~ . . . . .  :: s u l p h i d e  s t o p e s  wlCh no r e c o v e r y  o f  copper .  Then a c i ~  was added to  the  

~:~:~,~:~ "~:~" ' :":~ s o l u t i o n  over  the  m/xed o r e .  The f i r s t  l e a c h i n g  ~as  ~ t a r c e d  wlti~ a 3*/. H2SO 4 

.... ~~ . . . . .  ~ o l u t i o n  which  was immedia te ly  ¢]roppe<l t o  a .6~, s o l u t i o n .  At the  p r e s e n t  

~"~:~'~'~'~'~'. ,~. .-..~'~'~. t ime we try  to  c o n t r o l  the  H~$O 4 f eed  by the  amount o f  f r e e  a c i d  in  the  

: "'~,'..:~. 

pregnant solut ion.  I f  the acid in the pregnant so lut ion drops much below 

':~.$ lbs. H2SO 4 per ton of solut ion the pumps, pipe l ines ,  sumps, e t c . ,  are 

c l o g g e d  w i t h  i ron s a l t s .  

( 3 )  In order  t o  l e a c h  s u i p h l d e o  i t  was r e a l i s e d  t h a t  Fe ' ' s  would be 

n e c e s s a r y ,  and s e v e r a l  a t t e m p t s  were made t o  manufacture  a h l~h  F e ' "  

a o t u t t o n .  I t  we~ d i e c o v e r e d  ~hat by adding  a c i d  to  the  o f f - s o l u t i o n  from the  

p r o c i p i t a t i n g  p l a n t ,  F e ' '  was c . o n v e r t ~  t o  Fe '~ '  as the  s o l u t i o n  wtmt through  

the  caved ground.  

The underground mine was closed down June 24, 1959, at uh£ci, time f u l l  

s c a l e  l e ~ c h i n g  was s t a r t e d ,  
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~ : ~ . ~ ;  .. 2~ h r s .  - 8 1 /3  x 1440 
~!~:~ !~ .... 2000 

OP~! "10~$ :  

(1) 1 ~ l  repor ts  sassy values in  terms of  lbs .  per ton o~ s o l u t i o n .  

P ~ e c t i c a l l y ,  i t  i s  a s i m p l e  t e r ~ ,  b e c a u s e  a l l  pumps ~re  r a t e d  i n  G.P.H. and 

~,e t a l k  i n  G.P.H. and s h i f t s .  I 8811on m 8 113 l b s . ,  t h e r e f o r e  1 G . P . H .  f o r  

=, 6 t o~s .  

(2) l l a q u i r ~ t s  : 

The ~i .a~t  p l a n t  vas  d e s t s n e d  to  t r e a t  2 .000  C.P.M. and to  p r o d u c e  

I , $ O 0 , 0 0 0  l b s ,  Cu pe r  month  o r  50,OOO Ibs .  Cu pe r  day .  TIYerefore 

2 ,000  G.P.H.  x 6 , ,  12,O00 t o n s  o f  s o l u t i o n  pe r  day 

= 6.17 lbs .  Ca per ton of  so lut£on 
12,000 

I 0.0~: T a i l  
4.21 

S m e l t e r  l o s s  
4,28 R e q u i r e d  Assay 

(3)  L e a c h i n g  c ~  b e s t  be thou l ;h t  o f  In  4 d £ m m s l o n s .  The ~ i r s t  L~o 

d l m e n s i o n s  a r e  t h e  s u r f a c e  t o  be c o v e r e d .  ( S l i d e s  3, 4 ,  and $) We have  

s p p r o x l n ~ t e l y  $o000 ,000  sq.  f t ,  t o  c o v e r .  In  20 y e a r s  we have  c o v e r e d  I / 2  

the area. 6 years at~mld cover the balance, a l thou$~ tha t  i s  not the end 

pof~t  o f  leachLna. 
. ' . , ,  

T a i l i n &  wa te r  from the. p r e c i p l t o t L n g  p l a n t  c o n s t i t u t e s  t h e  ~ o s t  

i • o r t a n t  s o u r c e  o f  l e a c h  s o l u t i o n ,  g a t e r  l o s s e s  o c c u r  p r £ n c l p a l l y  f rom 
e 

e v a p o r a t i o n  and s t  H t ~ .  t h e y  a p p r o ~ m t e  I0~.  F r e s h  r a t e r  i s  u sed  as  wash 

w a t e r  i n  t h e  p r e c l p l t a t t n 8  p l a n t  and u s u a l l y  s u p p l i e s  t h e  make-up w a t e r  t o  

m l n t a l n  t h e  2 ,000  G.P.I4. f rom u n d e E s r o u n d .  Acid £s I m l d £ e t e l y  added to  

t h e  o f f - s o l u t l o n  a t  t h e  sump t o  b r i n e  t h e  s o l u t l o n  t o  , 5 l b s .  EI2SO 4 pe r  t o n  

o£ s o l u t i o n .  Th i s  keeps  t h e  i r o n  f rom p r e c L p L t ~ t n 8  o u t ,  v h i c h  s i v e s  us  a 

c l e a n  sump, pump, and p i p e  l i n e s  .to t h e  caved  a round .  T h i s  s t r e n a t h  a c i d  

does  n o t  d e t e r i o r a t e  t h ~  t r a u s l t e  p i p e  l.i~e~ ~ When t h e  s o l u t i o n  r e a c h e s  t h e  
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caved ground it is m~!red in weir boxes and ~ddirio~acid is a~ded to 

b r i n g  the  strength up to approximately I0 Ibs. ?e r  ton. From this point on 

the solution is carried in polyethyleno plastic pi~e ¢o the point of appli- 

cation. We have used ponds, sprays, and drill holes to introduce the 

solutlon to the c~ed ~ound. Due to the uneven surface sto~e cncc~ntered in 

the  caved a r e a ,  s p r a y s  a r e  the  most s a t i s f a c t o r y .  Sprays  a l s o  a l l o ~  the  

s o l u t i o n  to be i n t roduced ~loeer than  by ponding.  D r i l l  hole~ ~ e r e  used in  

an attempt to introduce the solution below the conglomerate cover eaat of 

t h e  Miami f a u l t .  

The 3rd d imens ion  i s  t he  amount o f  o re  and w a s t e  t o  be p e n e t r a t e d .  This  

averages about 500 ft. Of this 600 ft. the bottom 150 ft. contains the 

~ L x t u t e  o f  o r e  and w a s t e  ~e e r e  l e a c h l n ~ .  The capp ing  w i l l  ~verage  about  

0 . 0 ~  Cu. We t r y  to  m a l n t a i n  t he  underc round  c o l l e c t i r ~  sys t em so ~ha~ ~e 

have a f r e e  f low o f  ~ a t e r  in  the  main h~ulage ~ays  and ~e have a f ~  key 

sampl ing  p o l n t s .  ( S l i d e s  6,  7 & 8) 

Tl~e 4 th  d i raens lon i s  t h e  t ime  f a c t o r .  I t  ~akes from 3 to  4 weeks a f t e r  

a sprmy i s  t u r n e d  on to  t h e  s u r f a c e  f o r  I c  tO come t h r o u s h  on the  1000 l e v e l .  

The same sp ray  w i l l  drop o f f  in  abou t  2 ~eeks  a f t e r  i t  I s  t u rned  o f f .  

~::~r'~ . . . . .  • ( I )  The nex t  p o i n t  i s  how long can the  sp ray  remain s t  one p l a c e  b e f o r e  the  

~ ? ; ~  This  depends  on the amount o f  ore i n  the a r e a  bein 8 leeched. I t  i s  

p r a c t l c a l l y  i m p o s s i b l e  to  c o r r e l a t e  the min ing ~ t r a c t t o n  r e c o r d s  w i t h  the 

~ t e r i a l  [o  be leached. So wh~q~ a new area i s  to be leached the spray i s  

t u r n e d  on and t h e r e  i s  a w a i t i n g  p e r i o d  of  3 to  4 weeks b e f o r e  a s ~ l e  can 

b e  t aken  unde r s round .  

The sprays are l e f t  i n  one place u n t i l  the 8rade from tha t  area drops 

below 3 I b s .  Cu per  ton .  The sp ray  i s  then  t u r n e d  o f f  and the  a r e a  a l lowed  

to  l i e  i d l e  f o r  a p e r i o d  of  t ime.  The r e s t  and l e a c h  p e r t o d s  a r e  a l t e r n a t e d  

- 4 -  
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over and over. The second time over  an area  we can remain  about  o n e - h a l f  

the time ~sed originally and recover about one-half the amount o f  copper. 

The t h i r d  txme over  t t  i s  o n e - h a l f  the second,  the  f o u r t h  i s  o n e - h a l f  the 

third, e t c .  

There are seve¢al e x p l a n a t i o n s  fo r  th is .  During the res t  period 

o x £ d £ z a t i o n  o f  the  s u l p h i d e s  may t a k e  p l a c e ,  but s i n c e  we a re  l e a c h i n g  w i t h  

~ ' : ~ " ~ ' , ~ , ' ~  an a c i d  f e r r i c  s u l p h a t e  s o l u t i o n  and f r o ~  o b s e r v e d  a c t i o n  on t h e  s u r f a c e  i t  

~~~:- -"!~~ ...... ~~", appears t h a t  a r e v e r s e  c a p i l l f s r y  a c t i o n  i s  the  b e s t  e x p l a n a t i o n .  A copper 

~b'~:~¢:K:~:~:~" : . . . . . . .  r b e a r i n g  b o u l d e r  can be put  i n  • f l o e  o f  l e a c h i n g  s o l u t i o n ,  ~han t h e  s o l u t i o n  

"~ . . . . . . . . . . . .  ~ ~ ' ~ r d ' ~  :+ .... r emoved ,  and as  t h e  b o u l d e r  b e g i n s  ¢o d r y ,  s c o p p e r  o x i d e  c o a t i n g  forms on 

~+~:~+,~ ~,, i t s  s u r f a c e .  Nhen a copper  b e a r i n g  ro ck  i s  b r o k e n ,  ~t  u s u a l l y  c r a c k s  on t h e  

: ~ ! ~ : ~ ÷ ' ~ + ~ : ' ~ : !  ~ m l n ~ r a l i z e d  scorns and shows ~hat the  s o l u t i o n  i s  a c t u a l l y  p e n e t r a t l u ~  ~he 

~ ~ ' ~ ' ~  r~''~'a" " ~ ~uc,~. (Slide #9) 

i:'=':::~'~+"'~::"~ . . . . . .  The s u l p h i d e  a r e a s  do n o t  g i v e  as  h i g h  g r a d e  a p r e g n a n t  s o l u t i o n  as  t h e  

: ~ + ~ : ~ : ~ " ~ : + ~ ' ~ " ~ : - ' " : o x i d e  a r e a s .  The l e a c h i n g  o f  c h ~ l c o c i t e ,  t h e  p r e d o m i n a t e  o r e  a t  H A ~ i .  seems 

,9~'~"~::~"~ . . . . . . .  ~ to  take two s t e p s ,  which are  e x p r e s s e d  in  the  fo l lowLn3 r e a c t i o n s :  

..... ~:~,+•+:::+:+<.~.• ( I )  Cu2S I Fe 2 (So6)-+ . CuSo 4 I 2 ¥eSo4 I C~S 
~+-j?• ,+ ~. .+ 

+~++++i '111+4 k "+,+ 

~he f i r s t  r e a c t i o n  takes  p l a c e  f a i r l y  rap¢dly .  The second r e a c t i o n  i s  m~ch 

' s]Lo~er. C h a l c o p y r i t e ,  a minor ore  m t n ~ a l  at  H i l l .  does  l e a c h  but I t  i s  

v e r y  d i f f ~ c u l t  co set up equations for  the r u c t L o n s .  

• The t i ~ e  to a l l o w  f o r  an area  to  r e s t  i s  d i f f i c u l t  to  d e t e r m i n e  due to  

!~.~ ....... - ..... " ~ t h e  v a r y i n g  d e p t h  o f  t h e  column b e i n g  l e a c h e d ,  t h e  t y p e  and m o u n t  o f  

i~?~l~+:'~+"~ ....... m l n e r a l l z s t i o n .  With  • d e p t h  o f  600  f t .  t h e  ~ t n £ ~  r e s t  p e r i o d  seems t o  be  

t h r e e  m o n t h s .  

To dace the  Hlmni Hint  hos produced by leachLn 8 140 ,000 ,000  l b s .  o f  

copper .  Ilm i ron  to  copper r a t i o  =. 1 . 3  and the  ac id  t o  copper r a t i o  = 2 . 4 ,  

both f i g u r e s  based on net  smelter  r e t u r n s ,  I t  i s  apparent that  the l a r g e s t  

: i  

• •:+ 

i , i: ! 

,~i!f 
,~+.i 
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fac tors  a f f e c t t n $  the cos t  per lb. of  ~ are the iron ~nd acid  consun~tton. 

I f  the actd in the preKnenc so lu t ion  becwNs too high the iron consuaptiou 

per lb.  of  Cu w i l l  8o up. (The f e r r i c  iron in the presmmt s o l u t i o n  81so 

a r g o t s  the iron consumptiou. ) I f  the acid s trength  i s  too high the Ksngue 

consumption of  ac id  w i l l  8o up. The acid s t r e n s t h  i s  kept below 15 lbs. 

eves  In the htsh grade oxide  areas un le s s  the ore i s  very c l o s e  to the 

sur face ,  The t i m  t q  becomes the s o l u t i o n  en~er/n8 the  caved ~ o ~ n d  and 

the same s o l u t i o n  appearL~S m~der~ound where i t  can be s ~ t e d  and 8~sayed 

indue8 ~his  problem of  con[~ol  d i f f i c u l t .  The bes t  ~ we have found f~ to 

keep 8replu~ of the e s says  of  the  m~detSround sample po ints .  Frou tbeee 

8r~Phe ve  can check ~he trend and a ~ t i c l p e ~ e  a drop ~n 8r~da or a decrease  

Ln acid consumption. 

Iron s a l t s  do p ~ e c i p l t e t e  a s  the solu¢ion goes ~l~ouKh Che caved 

~ te r i a l .  F r ~  cho att~hed typical 88s~y report iC can be seen ~h~t iron 

|oss from the c~ve a~ee feed to the precipleation plant  ~eed l~ ~.2 lbs. Ye 

per con of  so lu~ion .  I t  has been our e~parienca chat ~he~e i s  no p l u s S e S  

ac~ian o~ the ¢sve ~rmmd ~ r ~  ~hese basle iron u1,~8. I¢ i s  uo~ known 

where the iron p r e c i p i t e t u o  buC IC i s  probabl~ htsh  in  the t o t e m .  

11~ p r e c i p i ~ c i ~ 8  p l ~ t  (S l ide s  I0 to 1~) a~ ~ i s  s / m L l ~  to other 

gush dc~m plants in the southmost. The only difference is  the uethod of 

c e l l  loedinK. De-ttnne~ shredded c~ns ~ e  rece ived  by cal l  and unloaded by 

8 msgnet. The ~ s n e c  drops the cans in to  a hopper ~d~tch f eeds  e bel~ 

conveyor.  The b e l t  travails over the censor of  the c e l l s ,  8n~ by ~eane of  a 

~ r a v e l l n  S tr ipper  the c e l l s  e~e even2y cheraed v i t h  iron.  The p r e c l p i ~ s t e d  

copper is ~ashed from the .cans throush wooden screens by hlsh pressure vatar .  

The p r e c i p i t a t e s  d i scharse  onto a decant s lab .  Washin8 i s  done on the d ~  

s h i f t  oQ~y. So lut ions  are dr~tu~d f r ~  ~he preeL~tated copper and p u ~ e d  

h e ~  to t h e  c a l l s  ~ ~ f c ~  s h ~ t .  The copper Is  8~e~d ,freu th~ d e c u t  
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s l a b  to  a d r y i n g  s l a b  e a r l y  t h e  n~×t ~ r n t n g  b e f o r e  w a s h i n g  s t a r t . q ,  t h e  

co[,~.er i:, moved w i t h  a f r o n t - e n d  l o a d e r ,  t h e  same l o a d e r  l o a d s  t h e  d r y  ¢:opper 

i~t,~ the  r a i l r o a d  c a r .  1"he c o p p e r  i:~ sh i l ,ped  t o  t h e  s m e I t e r  a t  Doug la s .  

The plant operates every day in the year, The copper recovery a t  the 

plant = 99% ~ r  an 0.04 [bs. ~opper per ton solution tail, 

s h i p p e d  average 23.5% moisture and assay 797, copper. 

The o p e r a t [ n g  crew c o n s i s t s  o f  t h e  f o l l o w i n g :  

P r e t i p i t a t t n g  P l a n t  
7 -day  o p e r a t i o n  

Underg round  
3-day  o p e t a ~ i o n  

M a i n r e n a n c e  cr~¢s 
from Copper Cities 
5-day operation 

( 1 o p e r a t o r  or  pumpraan 
( I equ ipmen t  o p e r a L o r  
( 1 cave  a r e a  pumpman 
( 3 c e i l  w a s h e r s  
( t fo reman  

( 3 t i m b e r  c r~ . i s  6 men 
( 2 h o i s t  e n g i n e e r s  
( I fo reman  

( t ptpeman 
( I tuaehin is t  

The p r e c i p i t a t e s  

3 s h i f t s  
day s h i f t  
day s h ~ f t  
day  ~ h i f t  
day s h i f t  

day s h t f t  
day s h i f t  
day s h £ f t  

d~y shift 
day shift 
day shift ( 1 mechanlc 

The over-aLl recovery by leaching at t,itami w i l l  be [mpos~tb!e to 

determine as we do not kn~ exactly how rauch Lopper we had ~o ~t~rt. A 

percent recovery figure for leaching is a misle~ding figure. A 507. recovery 

of a 0.2% copper orebody would be considered good, but a 50% recovery of a 

1% o r e b o d y  would  be p o o r .  

t 'he f i r s t  lb% or  207, o f  t he  c o p p e r  in  p l a c e  ~s v e r y  e a s y  to  r e c o v e r .  I t  

Is only possible through careful attention to details to maln~ain a steady 

production and to get a good over-all racovery by this method. 

In order to give a ccnnplete plcCure of the leaching at ~iamI a flow 

sheet, a typical assay report and a sheet of leaching reactions are 

t t a c h e d .  



~IIAMI COPPER COMPANY @ 
DITI~ION TENNESSEE CORPORATION 

CERTIFICATE OF ASSAY 

LEACHING PLANT 
TY P! CA L 

MARES ~ ETC. 

Feed ABC 

CU FE • .---__--_L__i41 FE' ~ FE' ' ' 

POUNDS PER TON - 

H2SO~ 

GMS 

Tail A 

!C A Feed 

I Sump 

B 

T ~ mj 

(.'. 05 

2.3 [ 2.1 0.5 

9.O 1 0.~ 
9.1 O. i _ Tr. 

ABC I 

A ~..~ ~.5 'L' ~ ( ' 4  

B 

C 

~°2 

' q~, ¢ '6 

8.5 

0.2 

(.8 

0.7 

0.~ 

Tr .  

i0. O 

0.5 

1962 

1.4 

2.7 

2°8 

i 2.8 
1 .... 
i .... • - 

4° 0 

2.4 
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• . . . . . . .  , 1 ' , , . :  ~ :  . ~S04 / H I 0  
• ."% ~'. r e ; * ' 5? .4 }  %, / "2/;0@ ~ t?: }'e:<~:~ . . . . . .  ~ "~ "'"":~ - 4 ~ ;Z0 

~"" " i 6 r 2 0  / 0 7  ~ 4 r - , < q -  ~ .,~ ~,~ ,(,,J',-, 

O..:2S ~ Fe2;'"O" ~ r " , ,  

~:2;') / Fe 2.. (.L~04,~ = .u~v4 f 2 ~ ' ebu  4 ~ ,,m,..q 
,u~ /~ :£'e 2 (S04) 3 : 2uS04 /. 2£'eS0.~ ~ S 

~ ~ 2 Fe 2 (~O.'~ ~4,-n ! & & 4 ~  

O-,,[DA~ION OF ~'WRI,.z, 

4 FeS 2 ] ii 0 2 = 2 P'e 2 0 3 ,~ 3 S0 2 
- • ..... ,.., '.~z ;~ ~ ' e 2  (S0~{,}3 

" ' # S~'~ d ,.~.20 = ,:Z,.,.v4 /: 2. R2S64 ( F e 2 ( S 0 4 2 3  . . . .  ~ . u 2 v -~" ,  
;' 7 e S  2 / 2 " ~ O" , t 2 g  ~ 7 2 ~ 2 F e S 0 4  ¢ 2 t 2 S C  4 

:); U~'~+ "a'~ ~ ¢~L~ 2~. 'V++'Z + { O g S ) I  ~ 3 1 2 8 0 4  = 3 CuS04 S 2 CO 2 ++~ 4 £+ZU++''' 

H A I A C H I T E -  C~2 .¢ . . . . . . . . . . . . .  ~ " , n , u a ) 2 o C @ 5  6 2 121104 . 2 . . . . .  , . " Cu~4 6 CO 2 } ~ ;12" 

l , , ~ ~ . ~ ~v uu ] . ~  " C ~ S [i O 3 2 ] ] 0  ] H2S04 . CuSO 4 ] S i 0 2  i 3 } i20 

,o,u ~ Fe2k~ 4,~. = ~04 /2FeS04 
1~.=20 t -=2104 I I e I ( S G ~ = 3  = ,,u~,~.t FeS04  

CHALCOCITE = 

culs / 2 Fe2($~}4):~ = 2 CuS04 / 4 .v,aS04 / S 

y O=..t=,L&.a=. ~ CuS [ Ye2(SO4~ 3 ;:~ C~[iC 4 6 2 FeS04 ~ S 

,BO~N! WE o" Cu5FeS 4 ~ FeS ~ 2 C u 2 I  / Cu$.  
p r o o a b . { y  as f o r  cba~.,.oc'~..e 

Lea¢ Lions are 
iron :~s al~e att~cked 

.~!~,L~'Y~IT;[ AND P~P!TE - Not attacked L,y acid ferric- sulphate 

AYDROLYSi$ 

4 F:~SO 4, / 02 / 2 H20 = 4 ~''r,,-~ou 4 (OH',. 
" *" 5,,., 9 : 4 2 0  :¢ '" " ( '  
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In   iami area 

"~IIAMI - -  Tile Oceidenial Petroleum 
Cl*rp, ~tnl'tOkl|-lCed ycslerd:~y I;',e discov- 
ery of n p,(,,v cn!~per deposi! ol tmdeler- 
mined size at Miami. 

"File a p . n o u l l c e n l c i l l ,  w a s  l t ] : l de  ilt l h e  

annual report rele:ased to stockhoklers. 
It 's the first o[lieia[ word concerning the 
firms exp!oratory drilling program that 
was launched in and around Miami 
three years ago by Oceidcnial btin- 
erals, a subsidiary of Occidental Pe- 
troleum. 

" c*- .,.,--. ' ")~Tn~ F I "¢~ 

~ Q  -ft. 

1 ° wide-spaced dri l l  lmles eompleied Io 
date have intercepted eepper mineral- 
ization. 

The company said additional drilling 
and testing would be required to deline- 
ate the limits of the copper ore and lo 
gather data necessary for a feasibility 
study. 

Occidental holds 7,000 acres of mivmral 
rights by lease or hv claim in the Miami 
area including 00 per cent of tile town 
itself and since January of this year 

dental's present driliing sites in the town 
of Miami, the Cities Service Co. earlier 
announced Ihe discovery of a eq?per mi- 
neralization that ranged from 2,4o0 to 
3.500 feet with an average assay of 1.35' 
pet" cent. 

A $3.5 million underground shaft is un- 
der development for the purpose of eval- 
uating the ore deposit. 

About one half mile cast, Inspiration 
Consolidated C o p p e r announced last 
month to stockholders that it has diseov- 

Occidental said that copper oxide mi- 
neralization was found at depths from 
1.100 to 2.000 feet underground. The 
thickness of the ore varied from 100 to 
368 feet. graded from .55 to 1.2~ per cent 
copper, the report stated. 

The company said also that 10 of the 

the firm has been offering six-year pur- 
chase options to Miami property owners, 

The Occidental announcement is the 
third release during the past year by a 
mining company of the discovery of new 
copper deposits ill the Miami area. 

Less than one-half mile east of Oeci- 

ered copper mineralization that ranged 
from 4.800 feet to 5,500 feet in depth, 
with a copper content of more than 1 
per cent. 

Inspiration said hlrther slow, costly 
deep drilling will be required to analyze 
that deposit. 

j . 


