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THE VALLEY CONCENTRATOR 

The V a l l e y Concentrator was f i r s t opened i n 1962. The m i l l 

was o r i g i n a l l y designed to process 2,800 SDTPD. Over the l a s t 

22 years the p l a n t has expanded to i t ' s present c a p a c i t y of 

25,000 DMTPD. 

The main copper minerals are b o r n i t e and c h a l c o p y r i t e i n a 

host rock which c o n s i s t s mainly of p o r p h y r i t i c g r a n o d i o r i t e , 

the head grade i s 0.5% copper. The m i l l produces a concentrate 

of 43% copper with a recovery of 90%. 

THE CRUSHING PLANT 

Crushing i s achieved i n three stages. Run of mine ore i s 

fed to a A l l i s - C h a l m e r s 42x65 Gyratory c r u s h e r . The product i s 

fed onto a conveyor to the coarse ore s t o c k p i l e . The coarse ore 

i s fed onto a screen which separates f i n e m a t e r i a l to be sent 

to the f i n e ore b i n , a middling product which goes to t e r t i a r y 

c r u s h i n g , pebbles f o r the pebble m i l l s , and a coarse f r a c t i o n 

which i s crushed i n a Symons 7' standard crusher. The product 

from the 7' standard crusher j o i n s the middlings stream f o r 

f u r t h e r c l a s s i f i c a t i o n and c r u s h i n g . The f i n a l c rushing stage 

uses two Symons 7' s h o r t head crushers i n c l o s e d c i r c u i t with 

v i b r a t o r y screens. The -3/4 inch f i n a l crushed product i s feed 

f o r the primary g r i n d i n g m i l l s . 

THE GRINDING CIRCUIT 

The g r i n d i n g c i r c u i t uses three stages of g r i n d i n g ; rod 

m i l l s , b a l l m i l l s and pebble m i l l s . The g r i n d i n g c i r c u i t a t 
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V a l l e y i s unique i n that g r i n d i n g i s not done i n a s e r i e s of 

streams, i n s t e a d feed i s d i s t r i b u t e d to the i n d i v i d u a l m i l l s by 

s p l i t t i n g l a r g e r streams. 

Primary g r i n d i n g i s done i n three 12.5x15' rod m i l l s 

operated i n open c i r c u i t . The rod m i l l feed r a t e i s c o n t r o l l e d 

a u t o m a t i c a l l y with the use of v a r i a b l e speed b e l t s , a 

wieghtometer, and an analog c o n t r o l l e r . The tonnage s e t p o i n t 

i s determined manually by the o p e r a t o r . 

Secondary g r i n d i n g i s done by three 11x14* and one 

10.5x14' b a l l m i l l . Two of these m i l l s are i n c l o s e d c i r c u i t 

w i t h 40" hydrocyclones while the other two are i n c l o s e d 

c i r c u i t w i t h a s i n g l e 50" hydrocyclone. 

Overflow from the 4 0" and 50" hydrocyclones i s fed to two 

16.5x32' pebble m i l l s . Pebbles added as g r i n d i n g media i n the 

two pebble m i l l s account f o r about 10% of the t o t a l m i l l 

tonnage. The pebble m i l l s are run i n c l o s e d c i r c u i t with 

c y c l o p a c s of ten 20" hydrocyclones. 

The f i n a l ground product i s a s l u r r y running 50% s o l i d s 

with a f i n a l s i z e of 40% -200 mesh. 

THE FLOTATION CIRCUIT 

Roughing i s done by two O.K. 38 c e l l s , a bank of 32 

A g i t a i r 120 c e l l s , and 2 banks of 16 Denver 30 c e l l s . The 

rougher t a i l s i s pumped to a cyclopac c o n t a i n i n g ten 20" 

hydrocyclones. Overflow from these cyclones feed the slime 

scavenger c i r c u i t while the underflow feeds the sand scavenger 

c i r c u i t . The t a i l i n g from both the sand and slime scavenger 



c i r c u i t s go to f i n a l t a i l i n g s . Concentrate from the slime 

scavenger i s sent to the head of the rougher c i r c u i t while the 

sand scavenger concentrate i s reground and undergoes f u r t h e r 

c o n c e n t r a t i o n . 

The rougher concentrate i s pumped to the f i r s t c l e a n e r 

c e l l s . The concentrate from the f i r s t c l e a n e r i s combined with 

the recleaned sand concentrate and reground to feed the second 

c l e a n e r s . T a i l i n g from the 1st c l e a n e r , the second c l e a n e r and 

the sand c l e a n e r are a l l pumped back to the head of the 

roughers. The second c l e a n e r concentrate goes to the 35' 

t h i c k e n e r i n p r e p a r a t i o n f o r f i l t e r i n g and d r y i n g . 

FILTERING AND DRYING 

The thickened concentrate i s stored i n a 12x12' stock 

tank. From the stock tank the concentrate i s pumped to a 6x6' 

D o r r - O l i v e r d i s c f i l t e r , the f i l t e r e d product i s then d r i e d to 

8% moisture i n a 4x28' Lockhead-Haggarty r o t a r y d r y e r . The 

f i n a l dry concentrate i s s t o r e d f o r shipment i n two concentrate 

b i n s . 
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