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MINERAL PROCESSING: ^ 

The Lornex m i l l was designed t o process 38,000 tons of ore per day 
with an onstream e f f i c i e n c y o f 90%. Operating experience has proven • 
th a t a f u l l c a p a c i t y throughput r a t e of 48,000 tons per day w i t h an 
ope r a t i n g f a c t o r o f 93% i s a r e a l i s t i c l e v e l . 

The 4»000 tons per hour crushing s e c t i o n of the p r o c e s s i n g p l a n t i s 
presented d i a g r a m a t i c a l l y by Figure 3 - "Concentrator Department -
General P l a n t Area - P i c t o r i a l Flowsheet". 

The m a t e r i a l f l o w through the g r i n d i n g and f l o t a t i o n s e c t i o n s i s 
s c h e m a t i c a l l y o u t l i n e d by Fi g u r e 3 . A general d e s c r i p t i o n o f the 
process i s as f o l l o w s : 

1. Run-of-mine ore i s d e l i v e r e d to the cru s h i n g p l a n t by 100-ton and 
2 0 0 -ton c a p a c i t y end-dump t r u c k s . The ore i s reduced to 8-inch 
m a t e r i a l i n a s i n g l e pass through an A l i i s - C h a l m e r s 6 0-inch x 8 9 -
i n c h g y r a t o r y crusher. Crushed ore discharges to a 300-ton surge 
pocket under the crusher. From the ore pocket, m a t e r i a l i s t r a n s 
ported by dual speed 9 6-inch apron feeder t o a 7 2-inch c o l l e c t i o n 
b e l t conveyor and thence to a 6 0-inch b e l t conveyor which d i s c h a r g e s 
to a coarse ore surge p i l e . The nominal c a p a c i t y of the coarse ore 
surge p i l e i s 450,000 dry short tons and design l i v e c a p a c i t y i s 
150,000 dry short tons. 

2. Crushed ore from the coarse s t o c k p i l e i s reclaimed by two p a r a l l e l 
l i n e s o f f o u r v a r i a b l e speed 4 8-inch x 13-foot apron feeders. This 
coarse ore i s fed d i r e c t l y to two p a r a l l e l g r i n d i n g c i r c u i t s . 

Primary g r i n d i n g i s achieved by two 3 2-foot diameter by 15-foot 
6-inch D.E.W. semi-autogenous m i l l s . The m i l l s are equipped w i t h 
a g rate discharge. The m i l l discharge i s pumped t o a s p l i t t e r 
then to two 8-foot x 20-foot screens. The screen o v e r s i z e i s laundered 
to the feed-end o f the autogenous m i l l . The screen u n d e r s i z e r e p o r t s 
to the b a l l m i l l discharge sumps. 

The semi-autogenous m i l l s are d r i v e n by two 1 8 0 - r e v o l u t i o n per minute, 
4,000-horsepower, quadratorque motors. The m i l l s r o t a t e at 10.0 
r e v o l u t i o n s per minute or 73*2% o f c r i t i c a l speed. 

The secondary c i r c u i t i s comprised of two l 6 j--foot diameter by 2 3 - f o o t 
b a l l m i l l s f o r each autogenous m i l l . Each of the f o u r secondary m i l l s 
operate i n a cl o s e d c i r c u i t w i t h a cyclone c l u s t e r c o n t a i n i n g f i f t e e n 
D20B Krebs cyclones. The r e s p e c t i v e screen u n d e r s i z e , b a l l m i l l d i s 
charge, and scavenger f l o t a t i o n product i s c l a s s i f i e d i n the cyclone 
c l u s t e r w i t h the underflow r e p o r t i n g to the b a l l m i l l . The overf l o w 
nominally at 38% s o l i d s ( with 70% pass i n g 100-mesh screen) r e p o r t s by 
g r a v i t y to f o u r p a r a l l e l rougher-scavenger f l o t a t i o n banks. 



The secondary g r i n d i n g m i l l s are d r i v e n by synchronous, 180-revol-
u t i o n per minute, 4»000-horsepower motors through a Fawick a i r 
c l u t c h . The m i l l s r o t a t e at 14.14 r e v o l u t i o n s per minute or 74«2% 
of c r i t i c a l speed. 

3 . Sodium I s o p r o p y l Xar'::ate, Potassium Amyl Xanthate, and Norpine 
are used i n the Lornex primary f l o t a t i o n process t o produce a bulk 
concentrate c o n t a i n i n g both copper and molybdenum v a l u e s . The 
bulk f l o t a t i o n c i r c u i t c o n s i s t s of a rougher-scavenger s e c t i o n 
f o l l o w e d by two stages of c l e a n i n g . Each bank of rougher-scavengers 
contains eighteen Denver 600-H-DR f l o t a t i o n machines, e i g h t of which 
are roughers and ten of which are scavengers. 

The scavenger concentrate i s returned t o the g r i n d i n g c i r c u i t and 
the rougher product i s cleaned and recleaned i n two p a r a l l e l 
c i r c u i t s o f ten and f o u r Denver 30-DR u n i t s , r e s p e c t i v e l y . 

The c l e a n e r t a i l i n g s combine w i t h the scavenger product and the 
re c l e a n e r t a i l i n g s are fed i n t o the cle a n e r c i r c u i t . F i n a l bulk 
r e c l e a n e r concentrate i s dewatered i n an 85-foot t h i c k e n e r p r i o r 
t o copper-molybdenum s e p a r a t i o n . 

T a i l i n g s from the f o u r rougher-scavenger banks are c o l l e c t e d i n a 
common sump and flo w by g r a v i t y t o the t a i l i n g s pond. 

4 . Dewatered bulk concentrate, at Ifi-G^fo s o l i d s , i s f e d to two cond-
i o n e r s which precede the molybdenum-copper s e p a r a t i o n p l a n t . The 
copper concentrate i s depressed w i t h sodium hydrosulphide and 
sodium cyanide, and molybdenite f l o a t e d w i t h f u e l o i l i n f o u r 
Denver Sub-A, No. 2 4 , rougher c e l l s and s i x Sub-A, No. 2 4 , scavenger 
c e l l s . Rougher concentrate i s reground i n a 5-foot diameter by 
10-foot Denver B a l l M i l l , cycloned and cleaned i n s i x No. 18 Denver 
S p e c i a l s . The f i r s t c l e aner t a i l i n g s are r e c i r c u l a t e d to p l a n t feed 
and the f i r s t c l e aner concentrate i s reground i n a 5-foot diameter 
by 6 - f o o t Denver b a l l m i l l , cycloned and cleaned i n f o u r No. 18 
Denver S p e c i a l s . S i x a d d i t i o n a l c l e a n i n g stages (No. 15) complete the 
c i r c u i t and pulp f l o w i s counter-current w i t h the t a i l i n g s r e t u r n i n g 
to the previous c l e a n i n g stage and the concentrate going t o the 
successive c l e a n i n g stage. 

The process f l o w i s o u t l i n e d s c h e m a t i c a l l y i n F i g u r e No. 4 - "Moly 
P l a n t Flowsheet". 

F i n a l molybdenite concentrate from the e i g h t h c l e a n i n g stage i s 
t r a n s f e r r e d to a ho l d i n g stock tank. The s l u r r i e d concentrate i s 
pumped to the concentrate f i l t r a t i o n p l a n t where a s i n g l e d i s c f i l t e r 
( 6 - f o o t ) i s u t i l i z e d to dewater the concentrate p r i o r t o d r y i n g i n 
a Skinner m u l t i p l e - h e a r t h dryer. 

The t a i l i n g s product from the molybdenite f l o t a t i o n p l a n t i s the 
f i n a l copper concentrate. This m a t e r i a l flows by g r a v i t y to a 100-foot 
diameter t h i c k e n e r f o r dewatering p r i o r t o f i l t r a t i o n . 



5. Underflow from the f i n a l copper t h i c k e n e r i s pumped to two 
8|-foot diameter by 7-disc Dorr-Oliver-Long f i l t e r s . The 
f i l t e r e d product, normally at 12 - 14% moisture, i s conveyed 
to an 8 - f o o t diameter by 4 8 - f o o t , n a t u r a l g a s - f i r e d , p a r a l l e l -
f low r o t a r y dryer. Dryer discharge, at 8% moisture, i s conveyed 
to a 1 ,400-ton storage b i n from whence i t i s trucked to A s h c r o f t 
f o r r a i l t r a n s p o r t a t i o n t o Vancouver to await marine t r a n s p o r t a t i o n 
to o f f - s h o r e smelters. 

Concentrator operations are monitored and, where p r a c t i c a l , c o n t r o l l e d 
from a c e n t r a l room. Tonnage r e c o r d e r s , water a d d i t i o n c o n t r o l l e r s , 
e l e c t r i c power draw d e t e c t o r s , m i l l h y d r o s t a t i c pressure r e c o r d e r s , 
m i l l bearing remote temperature d e t e c t o r s , sump l e v e l c o n t r o l l e r s , 
process alarm annunciators, d e n s i t y gauges, and equipment motor s t a t u s 
l i g h t s are i n c o r p o r a t e d throughout the o p e r a t i o n to p r o v i d e maximum 
e f f i c i e n c y . 

T a i l i n g s from the copper scavenger f l o t a t i o n f l o w by g r a v i t y through 
a short s e c t i o n o f 3 6-inch p l a s t i c pipe to a d i v e r s i o n box. This box 
i s equipped w i t h pneumatically operated k n i f e gates to d i v e r t a l l or 
p a r t of the f l o w to an emergency storage area i n the event of o p e r a t i n g 
d i f f i c u l t i e s w ith the t a i l i n g s d i s p o s a l system. From the d i v e r s i o n box, 
the t a i l i n g s f l o w by g r a v i t y , v i a a 3 6-inch diameter p o l y e t h y l e n e pipe 
(tradename " S c l a i r p i p e " ) to the impoundment area. The l i n e has a t o t a l 
l e n g t h o f 23,800 f e e t , the f i r s t 1000 f e e t at a 9% slope; the remainder 
o f the l i n e i s at a g r a d i e n t o f . 2 percent. 

The compacted zoned e a r t h f i l l s t a r t e r dams w i l l be r a i s e d to maintain 
a minimum f l o o d storage c a p a c i t y of 16,000 acre f e e t . 

Four f l o a t i n g barge-mounted pumps d e l i v e r t a i l i n g s pond supernatant t o 
four booster pumps which feed r e c l a i m water to the r e s e r v o i r . The r e 
claimed water i s mixed w i t h f r e s h water pumped from the Thompson R i v e r 
i n the r e s e r v o i r and flows i n t o three 1 , 0 0 0 , 0 0 0-gallon m i l l water head 
tanks which supply a l l the water r e q u i r e d i n the process. 
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FIG. 4 MOLY PLANT FLOWSHEET 
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LIMITED 
1) 100 & 200-ton WobcO Trucks. 
2) One 60x39 A-C Gyratory 

Crusher. 
J) Ore Ore Pocket, 300-Ton Cap. 
M One 96" Link-Belt Apron Fdr. 
5) Ono 72" Belt Conveyor & On a , 

Metal Detector, 
6J One 60" 3elt Conveyor. 
7) One Ore Surgepile, 150,000-

ton Live Capacity, 
8) Eight i£" For.mo Aoron Fdrs, 
9) Two U?" Eelt Conveyors. 
10) Two Belt Scries and Two i,S" 

Eelt Conveyors J!os. 4A, LB. 
11) Two-32" 0 x 15i long, Seni-

autogenous K i l l s , D.3.W. 
12) Four GIW :6xl6 SRT-y* PuT.pa. 
13) Two S p l i t t e r Boxes. 
lit) Four S'x20' Tyler Screens. 
15) Four l 6 | 0 x 2)' long, B a l l 

H i l l s , Dominion Engineering 
Works. 
Four CIH I6xl6 LGA-39 Pumps. 
Sixty Kreb3 Cyclor.es, D203, 
arranged in four Clusters of 

. sixteen each. 
IS) 32 Denver 600-H Rougher F l o t 

ation Cells , arranged i n k 
banks of 8 c e l l s each. 

19) Three Denver SRL, 6x6 Rougher 
Concentrate Puraps. 

20) Twenty Denver 50 DR Bulk Plot 
at ion Cells , arranged i n two 
rows of 10 c e l l s each. 
Six Denver SSL 10x3 Pumps. 
Twenty Denver 30 BR Bulk Flot 
ation c e l l s , arranged in two 
rows of 10 c e l l s each. 
Three Denver SRL 5x5 Puaos. 
Eight Denver 30 DR Bulk Flot¬
ation Cells, trr.-j~.ged in two 
rows of U c o l l s each. 

25) One 85' Bulk Concentrate 
Thickener. 

26) Two Dorr-Cliver Diaphragm 
Pumps, Model 6W, and two 
Denver SRL Uxi ?u.T,ps. 

27) Two 5' 0 X 6' Holy Condition
ing Tanks. 

28) Four Denver 24 DT Flotation 
C e l l s . 

29) Six Denver ZU DR Holy Scav
enger Flotation Cells. 

30) One Denver SRL 5x5 Puop. 
31) One Denver SRL 3x3 Holy Pimp, 
32) Two Krebs Cyclones, Modol 

D6B. 
33) One Denver 5x10 Regrind B a l l 

K i l l . 
3i») Six Denver Sub-A Kb. IS S3 ' 

Flotation Cell s , F i r s t Moly 
Cleaner Flotation Banks. 

35) Fo-.r Denver Sub-A So. IS 5R F l o t 
ation Cells, Second Holy Cleaner 
Flotation Banks. 

36) Ono Denver SRL 2}- x 2" Feed P-jsp. 
37) One Srebs Cyclone, Model DtB. 
38) One Denver Sx6 Rejrind X i U . 
39) Eight Denver Sub-A, Ko. 15, F l o t 

ation Ceils. 
LO) Six Denver SHL l\ x Pu-nos. 
Ul) One SRL l\ x 1? Purp, 
42j SLx Denver Sub-A, Ho. 15, F l o t 

ation Cells. 
4.3) Sixteen Denver Sub-A, Eo. 15, F l o t 

ation Cells (Four for each Cleaner 
Bank). 

i t ) Cne 5,O0O-Sal. Moly Concentrate 
Surge Tank. 

J.5) One Do r r-Oliver 6* 0 x 6 - i i f c 
F i l t e r . 

^6) One Moly Cake Ribbon Feed Screw. 
u7) One Moly Cake Ribbon Fesd Screw. 
2,8) Moly Concentrate Sner-gency Floor 

Storage. 
One Koly F i l t e r Cake Smio PUTTO. 

50) One 4' d x U Hearth Spinner Holy-
Concentrate Dryer. 

51) Or..; Moly Concentrate Ribbon Food 
Screw. 

52) Three Concentrate Storcge Bins, 
15-ton each. 

53) One Koly Concentrate Ribbon Feed 
Screw. 

5l>) One Moly Packer; One Roller 
Conveyor; ar.i Tvo Scales. 

55) One 100' d Copper Concentrate 
Thickener* 

56) Two Waohragu Parps, and two Denver 
SRL 1x3 Pjsps. 

57) T v i Sj (3 x 7-DiE-c F i l t e r . 
5Sj One 30" Belt Conveyor. 
59) One Dryer By-pass Ribbon Feed 

Screw. 
60) One 2i." Belt Conveyor. 
61) Emergency Copp«r Concentrate 

Storage. 
62) Front-End Loader. 
63) One 2 i " Belt Conveyor. 
fct) One Conner Dryer Ribbon Feed Scr-v. 
6^) One £* d x Z.S- long standard Copper 

Concentrate Rotary Dryer. 
66) One 2 i " Belt Conveyor, and one Belt 

Scale. 
67} One Copper Concentrate Storage Bin, 

l,4C0-ton capacity. 
68) One 60" Feed Conveyor, Ko. 9, and 

one Belt Scsle. 
69) Copper Cor.centrata Haulage trucks. 

FIG, No, 3 "CONCENTRATOR DEPARTMENT - GENERAL PLANT AREA - PICTORIAL FLOWSHEET" 
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