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from  Brigus, Newfoundland. 

Shipment:— 

A shipment of 22 bags of oro, not weight 2,590 

pounds,  was received on September 8th 2  1942, from the Brigus 

Yanganese Limited, 774 Notre Dame Stroet West, Montreal,,, 

E;oebec,  This sample was submitted by Fernand Ray, of the 

same  uddrass, and by R. 1J, Macaulay, Consulting Mining 

£ngineer, 500 Grosvenor Avenue, estmount, (uebec,  supervisor 

for the 1:., rigus 7hanganese Limited. 



: • 

conjunntion with anifs: 

• 
,11 r) 

• • 

Location_of . 	PropE: ..tct7y-: 

The shipment was stated to bo f.rom a orr)party at, 

T;ri.e.s,N .wfgundland  

invcstîgat:i.on was triude.to dotormlne the grade .  

and charac t9r of ,tytio 

Lie  ore . 

clditirtC the.t could be-, obtnind fom 

or of the  Oxe 

?ad. „ 	C.; C on s mnd f't->ora selej 	d 

cpealmens of the ()re p  were studid microscopically in 

Non-Metallic .  lifInorain - 

The non-metallic minerals ), which prodoenato in 

tho  poli shed surface consist o:3sentially of 	distinct 

typerl,„.  One aPpeo.rs 	be o. weathering product, :It issofuv 

to dull buff-co»urcdayld ;spoffraphicy.anetlys -Y.s and 

microchemical tsts, prépei thnt 	contains only very slight 

traco o .); manganes o . 

brown material which 

The•othr 	compm,ativt,.ely hned 

is soubloj.n .hydroChloric 	(1101) 

and .7>Ives stron tests for manaucse, This ir41 the portion 

whieh  bonds to sink In the sink-fmd-float tq»Ite ;„ rf.,,Id which 

shows  considerable loss of wnlght on ignition v  w:Ith consequimt 

rise in the manipnos( eontent or tho product. La thin sections 

the i',ransparont minorals are so etromoly finely 

It  would appear.,that the 

type,largely_consists;o2.ear,thynd 

that-the .1mwde2.:eodd5 

cetrly,na to X :phodO lr 

mangenpo 

) .„ i%arrow D  iro 	10. 	:.11;/›.5.1").p.ell 

Of 01.29.32 	, 0.-eCe 	 tro.nsc;ic...t -î P• both.  .iLe no .n iotr . ii  e . ,f3.'r) 

. 1, t), 	 ce1)15 S'CI 9 
• 

(CoetieL.çfr -A'? 	;„ p;11 	) • • 	; ; 
; 	 • 



SamplinF nod Anelvq5 cl 

to contain 

, • I 

• 
- 	- 

(Charactor of tiu.,'Or, 	- 

. .Metallic MInera:Is 

Metallic i:i.r1 . 	o 5.s reprç,),ntod ïAlmoelt 

entlrel• by a mixture of manemese extdcs, 

, pe-olmslte),, For the most, .parl; th.o9e oou 	ï.11 	5.no- 

grained masz.les which contain narrow velnIets andYnmo.cous › 

 small. lp.cluslons of nonetallic minera•s, 	mnounts 

are .prepent_also G tiny ragge.grains luffl-er.0e dt.s ,:jminàtod _ - 

.throu,gh non-mctaalle .assembl..sand as naecolirràè.,:lalar 

trl.ngers transecting  t. 

Pyrite is visible in  

amount, as ve.my rare Li1n3.1 grains in the traneparent minorals,, 

C., 

Tho shipment rea.s ()rushed to pass 	incth scroè..n 
„. 

e..tnd samp:Led by sta,nclar Li' ot1od , -  The Ilec-.(.1 &JayLe was f.'ound 
• 

ManGUÔ S 0 

Ph 0 s ph 0p u s 	( P ) 	,-.. 
0 a rbon di(...x.1(5.9 	( C 02 ) 	- 
Sill.pbUr , , 	, • 	.( ‘,-*. i ) 

• c vt  3., à lie ', on Id. ,,,,,, 	• ( LI ab ) ' - . 

(.1.3 

- cont 

18,,69 
0„03 

Trac, 

Investip:ative Procolûre;: -  

A screenàdlysis (::;£ 	hed spl'ipIe was .1-md„ 
• • 

Roasting tedts 	th( -: VLr30U 	ro .sn preductn at 

different temperatures WOre m2de„ 
- - 

Several ,mneentrt?.tion tests were nadt% no in. 

 straight flottttion,,, jigging.  und tablirig at v, ious 3L ;e 
- 

Sink-an a,- eLed. 	 variono 

with moclivue, of vi.u2yinp;  dens -itios 
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Roe:30;110 oP Ï.nvbstl ,rritivr1 Tr1=7,tg-. 

The sink-end-float procoss nhowa 'tho bo .1 t .  vosulta v 

 giving a conoOntrate , assaying 4207:bor'cont mangenonov  whioh, 

on rioacting -at 1700° F„, assays'el v - 57.„1 por oont and S102, 

sfl cont' 

,,;:rkeasting ral2s . orc'Osults& flral'aing thosr.ad -of 

tho mnnganoso from.,53 0-5 por oont to•40 0.5 por °ont o  

oro•ln, thin dlipmènt waS not amonab14'to 	. 

:treatwont by•flotation v Agg:Ing e ' or b1  ooncontmittel v  

tho ow,ido - ondoax,bonato mçwrAls•bolng 'so cloSo to thO Soft 

s 111 ent,o mluorl In spool£1(;, gravit thàt gye.V11;y IJOpàrat .ron 
_ in not prai..etio.ablo c: 

:01e1 f,LS OP TEifflg 

Sprooq_Mm1y4,s_of_tho_lload_Samplo. )  
1, A portion ol tho hoad sanplo was s(woonon 

; inob„ 8 bloh, 14 v  nd 35 moel ,sorOonn and th  o prodnots 
_ 	I 

of re..,,mh ol2g) wore smplod anc 	ioad 	he balanco of 

ach 	 ln suboOquont rOasting tost4 

t s of. S oroo,;.1 
ïVJrk 

assay, 
. 	por oon 

4A 4 r01  VA reA 

.à011 -> 

	

	 c, 
1.• 

mo (-3h 	r  

-35 	ohl 31 PO 

( ontto.no ou aï‘,:t  :po)  . 

$o on  
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(Detalls of Tests, contid) - 

The samplea of ore 	roasted one hour c.t 

indlcated tomperatures in G muffle furnace 0  

R e sul t s of ri oa s t'II»; Te f.-11.: a on Screene d Fr oduo t, 0 o 
 1,«, tramp 0 c. c 	is,iil pe r cent., 	: LOSO 

T e s t : 35.. ,0.7, 0 	.J-or Roast,: FEED g 	ROASTEW OUJ.i.: 	: volet °  

1 g ...-ii-÷. :,, inch: 	40C) 	: 34,74:: 59 0 1:1.: 4,16 g 	- 	e 	14,, 7 - 
0 

	

2 : 	 g 	600 	: 34 0 74: 41 0,29g 0,14 g - 	g 20 0 3 

	

3. : 	0 • . 	u 	800 	: 54,74: 41,95: 0,0 10'::- - 	: 	21 0 0 

	

4 : 	
4t 	 j 1000 	;54, 74: 45 o  82 : 0, 0 ' 	g 23 0 1 

	

5 g 	n• . 	g 	13.00 	g 381-74 g 43 19 g 0 12 g 22 £-"Ki 	2701 ..,....._..„............._______ 

	

6 : --44. 6 	g 	600 	: 35 0 54g .,'D 9 0,92-.;:: Ci , 07 b : 	- 	.t. 	18 0 7 

	

7 g 	n 	g 	800 	g ;53 0 54; 40 0 54g' 0 0 05 : f - 	: 20 0 0 

	

G : 	0 	g 	1000 g 53 „ Ev:-1, : 40 0 54g 0 0 07E5: 22, 6'7 g 22,3 

	

1100 	: 53 0 54: 39,,49: 0 0 127:  

10 : -0÷14. c. 	600 	: 32,09: 39,48g 0,16 g - 	: 16 0 3 
. 	800 	: 32009 g 39 0 90: 0 0 0 g - 	: 16 0 6 

	

12 : 	0 	° 1000 	° 52 89: 39„69g 0 0 05  
13 : -14.5 	- . 	660 	,.' 53 0 59e 38,62: 0,09 : - 	'e 15, 0 

	

14 : 	0 	: - 800 	r. 33 0 .59: $9 0 45: 0 0 05 z - 	: 16 0 2 

	

15 : 	0 	: 1000 	: 55 0 59: 39 0 52 : 0 0 0 ° 	: 17 0 6 
: 	 . 

:; A 14 A Al...,,z.,==.....,,,,,,z,,,,-,,,,,,,, 

Several roasting tests woro made on unsized, ore, 

crushed mlnus inch, 

. 	Fi oa stine Te sl....s on Uns 1 7,..e d Oro 	• 

	

O 	 : 	'.e omp „ 	g -.LOS S. in 

	

T 0 6 t 2 S 11.2,0 	0.5: no.s.q. st, 1: FEED 	ROASTED 0111:?, ' 	: ' vol et 4, 

liee,-)e, d ---'7-----""Wi--.7—krd--  ---§) 0 . c.?, : ,. . p 2 per c en t 

	

r:,si.--: ek:' '.•. -7,:::Zr"":,`,--.r.-:.' --z-v..; 	 .-Ir.."-r-.1.'==:=1:-:--'-'..=:Ze 	 ..-;."..W...r.t".`ZA::e  -"" 	ie 	. - " . 	".- * - >i, 	 4 ô 	 ô 	• 	. :i - 	' 	- 

	

* 	 , 	 ô 	 * 
i 

	

16 : - i; Inch g 	600 	: 33 0 35.i. 40 0 65: 0,06 g -.» 	g 10,0 

	

r 	800 	; 33,;"!.,5: 40,27: 0 0 0 	:  • 

	

18 : 	0 . 	: 1000 	: 33 0 35: 39 0 75: 0 0 09 : - 	r: ' 20 , 4 
0 

Several selooted lumps of ore  varying  ii  s 1.2; e from 

to  2  inches in dlamoter wery roasted at 800e) 0, 'add 

shed a t 103œ C „ The calcinod  lumps  wore found to contain 

55 0 9 per' Cent Mn, 8 0 2 per cent S5,0e, A . loes in w)ight of 

27„1 per cent was recorded, 	 , 

• 
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(Details of  Tet e  cent'Jd 

Flotation.. 

The microscopi e e'xamination indicates that the 

character of the ore will preclude successful Concentration 

of. -mananoso'and.011mination of tbe gangue minerals, both of 

which are otremely smell, 

Fifteen flotation tests wore made On samples of 

L . 	. 	. 
the ore s  using. vario s - deipees'of grinding and various . 

Combinations ofreagents s  without producing a ealtable 

concentrate or:elimination of gangue minerals 0  
_ . 

Flotation tests wero abandoned °  

cnI 

• 
• 

P.:samplo  of  the ore vas crushed  •minus,* inch and 

screenod on various screens to give uniformly sized products 

for jigging. The follewing screen•sizos were jigged, and the 

jig products sampled and assayed for manganesep --÷4 meeih's  . 

-4÷8 moshs  -8+10 meshs -10-:-14 mesh. •,The minus 14 mesh • 
, 

_ :Material vas'resorved .,for concentration on a if,iiifloy table. 
.. • . 	 . 	. 

, 	. 	el' o'$:P ei D f•-, 	.--, :r1-''''i  

- 	 -,geOliglt s 	. Âssays e  -i. DistriUt5,..ons g Ratio or 
_. 	Product 	'.g› per • .-g. 	Per cent-g 	per cent 	g concon- . 

	

g cent' g 	Mn 	Mn 	g tration r.,-..,,,,-.-...-.-,,,..,..,-.--..,-.:,,,=77.'::: ::::! '-:.7,'.7. 7 . r. ,..;-7.,.7 7‘.*.:......rn;: ,:nr, i. :::.•-::.;',.::::: v.r .7:r -: u: 'J. :::-:;-:'.:::,;•::: ... :; -.*:::::•2-,7=-  . . r ;" ^ - : -r::= 2,- -.... r';,::':::::;=r.:::;:::.' .?,'_'_.-.•,:=7:7-14,;:r • 1r :::.".1:1,1,:i 

Food 	 g 100,0 g 	55;12 	D 

	

D 	 100,0 	g 	‘ 
Jig 	.•., 	„_;,, 60.'3 	g 	35,71, .: 	8107 	g.1.2510 

	

. " nib:Id:Ling . ' .g 12 6 g . 	34°36 	. 	12„3 	g 7.9g1. 	. 
" , tailing 	g 	7 1 	g 	- 29,04 , . g 	6 .„0, • . 	- g 

	

g . 	 . 	 . . 	• 	 ''''''''''''''' 	Y 1;2::=;17:7.;.,17.U-Z717=.7.'.:7,-.Z.7.-.....",:=-7:77.7.1:7CZ7....r.72:nr..1:7'.=.77..74  

J';',..gg„trlp„ -.4-08 Mesh Ore, ZI-7:7'ff= -i-fe,--;::=1=',',.;.1 ..i1",: - '==.:1!.',...;',;',' ' 	 =., -Z.7 '..:"-r-.Z2.=e2r:V.,-zt"V". 7;-re.r.'..==.5v--".7.V;--Ire;;-.,=,..--z--,:zeze.-: 
; 	. 	. 	 • 	. . 

Feed 	 g 100.0 . 	$3.10 	g 	100 0 0 	g 

	

Jig ooûcDàtratog 16,2 : 	37.67. : • 	16,4  11 middling 	g ' 59,1 „; 	• 32.70 	-. 	56,4 	2 1 0 7g1. 
” tailing 	: 24,7 g 	31,04 a ' 

	

0 	23.2 	a 0 
0 

V..=:-.2r..::::::=7.'.:=.."-=.s.?;.;"2.*.tz....=,-1 .-,:==..w.r;•;,7,•...ez--.z.::-;'..=,..=.4==:.::_mr..::::".ze,....'.5 ,;.:1::::-.17.'n:zt:,-..ez::',:cre.:;;;!z",'.17::;.:`,.`.7. ,:,1=e,C=-7-1'..;:r...'...:C0=0 :i 

(Continued on next page) 



JA.Pwinv - 
g Weight o : 

Product 	: per 	n 
o 

• :. • cent 	* z.:.1-r.7..,==.2--,r.".-.:rral-.:r.-::::::: 71,..----1-:..^rexc:,.• .-,--. -,.,.r..z.ve?-374V-.---“c.m.:r.r,'htt.,:rz....=. 

Food, 	. 

 

8-n0 Wish Oro ,  
Assays, 	Distribution o : Ratio of 
per  cent g 	pur cent 	concen- 

. Mn 	 tration 

1C)00 
Ji  g conCentrate: 44 0 5 

middllng 	36.9 
g 18,6 

55,46 
37,52 
54„8) 
31,80 

100 0 0 
47.1 
36,2 
16,7 • 

P 25.'1 

• 
- Page 

_ (*Concentration by jigging o  contld) 

- 

Oro 

o  

• • 	'algengp, -10÷14 Mesh 

Food 	 100,0 .x 	35 0 85 

	

Jig concentrate: 26,7 g 	40,39 
middling : 38,5 	56,77 

" tailing 	34 08‘; 	31,35  

I00,0 
$0,0 
.39 0 5 
30 0 5 

3,75:1, 
2,61 0  

, 	 o   , 
. 	 .- s 	 6 

• a 

Table Concentration, 

These tostc were Made on minus 14,mosh. ore reSoeved 

rom  'he jigtests. Tho ore Was sized -14+28 mesh and. .28±48 

The 'minus 48-mosh ore was rjeoted. 

.Resultà: 	 • 
-1428 nosh Ore, 	• 

:Weightpe 	Asavs 	- Dftributionp: Ratio of: 
Product- • 	: per 	: • »oor cent g 	per cent 	'g conecn =, 

2 cent : 	. Mn 	. 	Mn 	g tration 7;,-ue.-..,===.--=.--- "'....':;:ge..,-;.';,-.===.:::-. : 	 g 	 g 	. 
Feed - - • 	:100 0 0 : 	35,61 	: 	100,0 

	

Table concentrate: 73,1 : 	37,57 	.: . 76,? 
" .Middling 	: 17,9 : 	29,84 	g 	' 15 0 0 

,tailing 	: • 9,0 : 	52,85 	d ' - 	8,5. 	- 	1 .  
ne * 	 u 	 . e 	 * * 	 . 	* , 
1̂ ..Wee_.:-T-11:7,=.....-.. reeMr..:= .2;;-==.2=1-;.1:-Z4:2.-_--.7.-..==1,1,=..-.C..r, '1:.f....-ZZre.r... -;:r.:=?-r-7-e.'=-:1-=°.--r•-e,1 

. 	. 

-28+48 Mesh Ore. 7.,===;•,-e,...4._,w,-.-1-=" ,:=1--=‘,.---=.7.-,-;:.,..-,1=7,...•=c_se,=-7==.---.ter-,-====i--=7:,======---,e.-ee.,-,_=-- 

. Food 	 :100,0 1 	35,10 	1000 0 . 
Table ,concentrato: 63,2 :1 . 36,77 	:  

, 	tt 	, middling 	- 21 G 2 . 	...) 	,• • - 0 	51,80 19 0 G 	: 4,61, E. 	tailing 	: 15,2 : 	32,70 	: 	14„2, •. 	° . 	, 

: 

o 



flotation or gravlty' methods to obtain 

of concon.trate or. recovery,, , 

on Scrooned 

cannot be treated by 

satisfactory grade 

The sink-and-float teats wore made 

samples 9 	mesh and .4"+8 mesh. 

e 	 0 

•g. 37,93 s 08,09 	12,99 g 	- 394.7  ;132,86 
2 ,› 

• S 0 P 0 ,feed 
e 

0 0  

• 
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(Dota1 :3,S of Tests 9  

.. 
 SINK-AND-PLOAT0 . 	. 	.. . 	 • . 	... 	 , 

Preliminary tests were made 	.mples of the ore, . 	. 

Fe::r purposes ,  of obtalming eA remyésontative head sumple.4 the 

1 

shipment had, been cr Ireied tO..à inch °  This prodUced -Censider-

able, fl.mi or  which :.,s 'not amenable to treatment by the sink-

and-float method, The tests indicate that the fine ore . 

RosUlts of Teat No 

n Size range lof ore treated o  --là -1-3 mesh, 	 . 
SoparatInp I don a ity, 2 80 

s Weight o s 	•,.cisays v 	: 'i3O:2if3 in g b1F3tr1butiono  
g  per  l g 	por çeat 	g weightpg 	per cent 
: cent :---- jàF-S -Li'Af,),-. : 4.1er v en t.-"--ffir—  -77§.1177  

' 	° - - - 

-3 mesh fines s 62,07 g 35 0 10 g 16,22 g 18 0 09 g 60 0 53 
Float @ 2,80 g 11,70'.. 27,92 g 21,98 g 12 0 39 g 8„98 
Sink (›.-i.,) 2 0 00 	g 26,15 g 42,67 g 6,24 g 15 û 2d ,  2 30 û 49 

r 	 . , 	 0 

Product 

s.61 0 14 
:21,98 
›:10 0 88 

e 	 . 	- 

. 	. 	e 
- tiro • 	 i 100,00 g  $6'0.61 g 15,00  g ,. 	oo aomo 

Sink_product 
roaSted 

• • 
• . 

f 	
tt 	 e. 	 . 	

. 

. 	
. 
a o 

1 o 	 • 	 o e 	 0 o 	 e 	 n 	 o e 	 ,n  I 	0 	 o 
. 

4 	 ' 	 " 	 a 	 ' 	 4 

57 06 	0 	 . 30,49 gi0 0 88 • u 	19,55 . 	. 	8 10'g 	' 
. 	 g 	g 

The  roovery  WM Iow oing to 

untreatab3.0 'fines °  • 

the hie,perCentage of 



-8 mesh fines 
Float  
calculated 

Sink @ 2,70 

U 
•  

0 
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(Slnk-and-Float e  contud) - 

Results of Test  No  2: 

• 

Size range e 
Seoaratinu  dei  

Weïht e  
per 

g cent  

or  tre t 
2,22:qp 

Assayo s  
e par ceaL, 
g 	510  

Oh 

J. 	 A-. g icss in g DistribuIon. 
e weight 9 e 	per cent 
g_p9r cent: Mn 	e S102, . . 	... 

Product 

39,62 t 35 0 30g 17,24 e 14,96 g 38,93 e 45,54 
g 	. . 	, . 	 . . 	. « 

2547 g 29 0 54: 22,00 : "t4„24 g 20,55 g 38,42 
35,21 g 41 0 34: 6,83 	23,52 e 40,52 e 16,04 

g 
. 	. ° 	 . . 	 . 	g 

g 

 

S.F. feed 

	

6O„38 g 36,34e 13,53 ; 	 g 61„07 g 54,46 

	

. 	 g 	« . 	 . . 	 . 
0 0 

o 

Oro 	 e 100,00 e 35,93g 15,00 e 	• 	:100,00 el00„00 
. 	 . 

-... 	 ,. 

. 	
. 

	

- 	 . 
° 	

. 
Sink product 	. . 	. . 	° 
roasted 	e 	27,00 : 53,9:le• 8,91 g 	- 	g 	.g 

e 	g . 	 . . 	. . 

About 40 per cent cd' the manganese lg in the 

untreatable fines »  and it is hoped that crushing coarser 

thon Inch will reduce this figure to 20 per cent or less 

and that more  efficient  separation  will result from the 

coarser feed, 

. 	 . 

SUMMARY AND CONOÉUSIONS: 

The first tests made on the ore were roasting 

variouà-sivad samples from  4  inch to +35 mesh, There was 

a loss mn weight varying from 15 to 27 per cent, This 

results In a concentration of the values„ raising the analysis 

Of manganese and silica .  

Roasting of selected lumps of ore from 11.to  21- 
Inches ln diameter resulted in a grade of 55,9 per cent 

manganese and 8,2 per cent silica, This result is comparable 

'et 
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(Summary end Conclusions e  contgd) 

to tho roasted sinkJand-float product (sink (f;', 0. 80) manganese 

57 1 06 por cont o  silica 8,10 por cent ° 	 . 
. 	. 

Flotation tests wore made on sevrai  . samples or the 

ore,: Tho results indicate that ,flotatIon Coneentration lo 

'unoultablo - for  th:  s type: of oroe 

Jig concentration toots werdmade on several sizes 

of feed, The rocove lries'and grades of the jig 'concentrate 

were.'low„ 	- 

Concentration tests were made on a Wilfley table

with practically the - same reaults as with  the  jig, The table 

feed was sized  '14'28 and -28+48 mesho 

it was noted that the ordinary methods of flotation 

and gravity concentration do net amg-y to this typd'of or  

Tho failure of the or o I to respond to tho better 

hnown methods of gravity concentration is explained by  tho 

fact that thora Is not enough difference in thé specific 

gravities of the manganesebearing minerals aad the silicate 

minerals,: The prosonee of considerable quantitios'of water 

of crystallization brings the  much closer together'than 

would be normally expected °  

The sink-and-float process was tried on samplos 

sized -343 mesh  and 448 =sh e  withencouraging results, 

Tho sink at 2,80 product had a higher grade ° . 42 0 7 per cent 

manganese and 6.24 per cent sine% than any previous test 

concentrate, When reastod o  the concentrates analysed 57 0 1 

• per cont.manganese and 8 0 1 per cent silica. 

The sink-and-float process cannot be used to treat 

material finer than 8 mesh °  Concentration of ace -11. to 1 

inch should.also be made to determine recoveries nt these 

sizos„ The shipment had boon crushed minus 1- :Inch for 

arnptn5 ah&A'.1.11,,Iln'éh4, diesoWeilwas 41/1549ple4.1, 

The recovlable veues In the àamee under I  • ' 

,‘ 
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(Summary an.d  00ncl.us 	„ cont d) 

investigation apparently are rhodochrosite centres with 

coatings of oxides *  Selected nodules larger than 1; Inches 

in diameter after roasting assayed 55,9 per cent manganese » 

 ,00 2 per cent silica *  

Incrushing to minus inch about 40 per cent of 

the ore was finer than 8 mesh *  Coarser crushing»  11: to 1 

Jmoh»  would reduce the amount of untreatable fines »  and if 

a satisfactory separation can be made at the coarser sizes 

as much as 75 per cent of the manganese may be recovered as 

a concentrate *  

Roasting at 1700° F, for 21 hours gave a loss in 

weight of 25 to 25 per cent for the sink product »  the loss 

being due largely to carbon dioxide end water of crystalliza-

tion *  

This material would require roasting to produce a 

satisfactory metallurgical product *  

The results of this investigation can apply only 

to ore of similar grade and character as in the  shipment 

submitted* Further work on sink-and-float tests should be 

made on a representative sample'of the proposed concentratr 

feed »  which should Include a proportional amount of fines 

which would result  from: minIng  the CPO. 
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