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OTTAWA 	February 27th, 1943. 

R E P 0  R T 

of the 

ORE DRESSING AND METALLURGICAL LABORATORIES. 

Investigation No , 1361. 

Pilot Plant Test on Chromite Ore from the 
Page Claims, Bird River, Manitoba. 

Shipment: 

Two carloads of ore were received on January 16th, 

1943, consisting of a total of 85 tons of chromite ore 

shipped from the Page claims, Bird River, Manitoba, by the 

Hudson Bay Exploration and Development Co. Ltd., 500, 

Royal Bank Building, Winnipeg, Manitoba. The work on this 

lot was done at the request of the Metals Controller, 

Department of Munitions and Supply, Ottawa. 

The main objective of the treatment was to produce 

sufficient concentrate for full-scale treatment by the 

Chromium Mining and Smelting Co. Ltd., Sault Ste. Marie, 

Ontario. Metallurgical data incidental to the milling of 

the ore were also obtained and are presented in this report. 
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Characteristics of the Ore: 

The ore was similar , in character .and,analysià to 

the shipment previously received for small..scale tests. The 

main characteristics, including the microscopic report, have 

been detailed in the interim and final reports of the labora-

tory tests, Reports of Investigations Nos. 1327 (Nov. 20, 1942) 

and 1360 (Feb. 24, 1943) respectively. 

The ore, as received, appeared to have been sorted, 

l'Ve; 

as there,:waSnO;,evidènce . ofanylatge_gan e material such as 

would be expected in the ordinary course of mining. 
r , 	 f 

The microscopic examination indicated that the 

average grain size of the chromite was 160 microns (-65+100 

mesh), which indicated that a relatively fine grind was 

required for liberation of the chromite. 

The.h4gheat grade of  'boncentratethat may be 

expected, approximately 44 per cent Cr203 e  was obtained both 

on the Haultain superpanner and in a narrow band from the 

Wilfley table. This could be considered as representing the 

pure mineral. 

,Prelim-inary Investigations: 

The preiMinary investigations have been detailed 

in the interim report and also the final smallscala test 

report  (Report of Investigation No, 1360, Feb, 24th e  1943) 

but a summary of the findings,  is as follows: . 

Grinding to minus 35 mesh and flotation of the gangue, 
followed by tabling the flotation tailing gave the 
best apparent results 

Grinding to minUs- 35 mesh, desliming, aid tabling the 
deslimed sands gave good results e  comparable with 
the gangue- flotation. 

Coarse grinding gave a low-grade concentrate (335 per 
cent Cr203). 

Flotation of the chromite was unsatisfactory. 

(0ontinued , on next page) 
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(Preliminary. Investigatipns„ conttd) - 
,. 	• 	 ' 

T121 	nd  Ov&;sheet'for treating chrOMIté oi, es 

appeared to be the most suitable for this ore  This consists 

brirlikiing and einding to avoid 15roduction of excessive 

fins, followed by table concentration bf'classified products 0  

ftegrinding of thè table middlings is necessary for maximum 

recoery. With this ore, desliming is beneficial. 
› 	, 
A fairly high slime loss will occur on this  ore e  

due' to the fadt that the average particle Size of the mIneral 

is Only 160 microns, ,  requiring a much finer gillInà than is 

usual with chromite ores, 	' 

Procedure,in  Pilot  Plant  Test: 

No separate sample was taken of the shipment; a 

dally feed sample was taken, and the average analysis of the 

entire_lot thus arrived at contained 26,40 per cent:Cr203 

and 12,70 per cent Fe, The chrome:iron ratio was l e 42:1, 

The ore was broken in the jaw crusher and the 

Symons cone crusher to approximately -2- inch and fed at the 

rate of 1 ton per hour to a 4 ft, x 3 ft. grate discharge 

ball mill. The grate openings were 1/8 inch. The ball mill 

discharge was screened on a 26.mesh Hum-mer screen and the 

oversize was returned to the ball mill for further grinding. 

The minus 26 mesh product was deslimed in a 24-inch-wide 

Dorr classifier, the overflow going to a Callow cone and 

the sands to a 2-spigot Richards hydraulic classifier. The 

first spigot fed a Butchart *.-deck sand table and the second 

spigot fed a Deister .1.4deck sand table. The classifier- eines, 

-along with the 24.-inch Dorr classifier slimes and the Wilfley 

-1-deck middlings, went to a Callow done e  The cone overflow 

was discarded as tailing and the underflow passed over a 

full-size Wilfley table (slime deck). The middlings from 
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(ProleedUre In PiletTlânest2,- contld) 
j 

• - 	I 	t 	' ç. 

thiable were reConcentrated on a Wilfley 	table. 

Wi 	 he th  the  exception of - t 	concentrat 
.

e, all the 

mateidl - ft'om the Buthart table and . the'middlings .  from the 
t• 

DeiSter - table'W'ere Cie-Watered in a iàin'eh Darr elassifier. 

The San -Cis - were reground-  in a'DenVer 2à ft, x 4 ft. ball 

milli  the discharge of which joined the discharge from the 

4 ft. x 3 ft, priMary ball mill. 

TaiÏings were discarded' from the Deister and both 
' 	 - 	 - 

Wilfley  table s, froM the dallOw cane and from the 12-inch 

deWateing  classifier  overflow. All tailings entered a 

om.ffln,.disohargehere a main.tailing sample was obtained, 

concentrate . was,removed from eaoh of the 

four -tables 

:•Sampling.of :various products was done at.regular 

intervaÏs during_each day's run.„ . 	• 	 . 

Details of' ilest-: 

- 	The 'first few - days 'runs were not Sampled comPietely, 

as it Was . neceSSary tà build up the'circüitl  eliminate minor 

meChanical defectS, - and make the necesSarY changes in the 

f1ew .-,.sheet4 

Samplée taken during this period indicated that 

COncentrate  of "40  td 42 per cent Cr2 03  would be obtained. 

lt Was found that grinding through a 26.mesh screen gave the 

best resultsi from the poin't .  of view'of both grade and recovery. 

*hen grindieg through a 20mesh . screen, or coa rseri  it was not 

fOund possible ta diàcard e tailing from either of the sand 

tabies i  and the rebult wàs that a very large circulating load 

built up in the regrindcircuit. Even at 20 meSh the Sand 

taillng from the Deister table was samewhat high, the-tailing 

assayingIM 15-ér  cent.  Cr2 03 	the 'sa grade'ef concentrate. 

* (0Ontin.ded on nextpage) 
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(Details of Test• contld) 

'After' `4119, 	 4eiçl been adjusted samples were 

takert,,,at.,'various points in the circuit  for  several days. 
- 	• 	• 	. 

The details given below are an 	erage daY'f,s run. 

	 Weights: 

Feed 
Midda 	circulating load., 	, 
Butchart table concentrate 
Deister' ta.ble concentrate _ 	. 
Wilfley 	tt 	 ti  (full size) 

-r 
Total table Concentrate 
Final, 'tailing  

. 	 • 
: 1980 	: 100 4 0 
: 	713 	: 	36.0 
: 	497 	: 	25.1 

	

224 	11,3 
: 	182 	9.2 
: 	67 	: 	3,4 
; 	970 	: 	49 . 0  
: 1010 	: 	51,0 

• 

• <feed' rate toi the table e wab:  in the following 

- Order: 

BUtchar:t': 	Deist.ert; 	 Wi-lfI.ey, 

The Callow cone overflow was all minus 200 mesh and 

was discarded as final tailing. It contained only 2.2 per 

cent solids. 

'-::',AaVs: 	. 
Cre3,,,per :  cent , . . 	.  

Bali  mill feed 	 - 	ât , 23 
• 24' 'inch  Dori',  classifier sand's 	. 	3045 	. 

tt 	9 	tt 	overflow - 	15„90 

•-Éutchare table feed ' - 	 -.- 	35.10 
tt 	9 41.75 concentrate 	-4 

Deister table feed 
9 	9 	concentrate 

It 	tailing 

•Wilfley table  •feed 
tt 	concentrate 

tailing 

Wilfley (i-deck) table conc. 
" tailing 

Hydraulic classifier overflow 
Callow, cone fee d  

tt 	 overflow 
Middling circulating loa.d ' 
Final tailing 

30.16 
42.53 
7,88 

19,75 
40.57 

9,74 

40,48, 
8.85 

23,70 
18.56 
12.94 
27..29 
11,50  

• The Cr:Fe ratio in the concentrate was 1.49:1. 

(Continued on next page),-, 
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5cffinage-sami -  Were tâken fr .= eabh table 
• 

and thèee, 'together With' their reSpeCtive aSsklys:.., give 

a grade- of '41..56'per-c .ent Cre3-for - the tealHoonoentrate * 

 with ‘a - recovery-of  776 per -cent-of the CW3 ,. • T1Ie •ratio 

. 	, 
of coneentation, was. 

Al Épe, ,0‘annewas taken of the  final concentrate 
- -, 	 , 	. 	. 	 • 	 . , 

while i't 'itrab being eacked„ The analsis of the boncentrates, 
, 

as giVen'by this sample, is as follows': 

Determination 	Per cent  

-Cr2à3•` 	 ' 
Fe 	 19.07 
31 02 	 4 	 2,72 
Al203 	 21 74 , 	* 
bào ; 	• .. 	 0..39 

MgO 9.35 

screen ,teSt oh the Concentrate aamlge rs 

given ,below: 

Weight, 	Cumulative 
per 	 weight ' , 
cent 	per' cent  

Screen 

4 --  35 ' 	- 	08  - - 

	

. •-. 35+ 48 	 58  ,' ' . 	• 	6„6».  

	

',,, , 4/48+ -•65, 	 23.1 	 29,7 
• - 65+100 	. 	21 2 . 	. 	 50.9 

. 	-100+130 	 23,6 	 74,5 
• ' 	4150+260 	 11.5 . 	 86.0 

4200. 	 14,0 	 14,0 
• 

\The Screen: ,  tests of the various produbts are given 

on Page 7.0: 
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6 

0 
• 
• 
• 

0.8 
5.8 

23.1 
21,2 
23,6 
11,5 
14.0 

1 

• 

TABLE OF SCREEN TEST RESULTS. 
(Weight, per cent) 

• . 	: Ball  :26  mesh: 24 : 	Hydraulic Classifier 	: Wilf-: 	Middling 	' 

	

. 	• 
• . 	: mill :screen : Dorr :71777 Spleot:No. 2 Spigot: Over-: ley :circulating load:  Final : Final 
:Heads: dis- :under- :class.:(Butchart 	:(Deister 	: flow : table: B.M. : B.M. :tailing : concan- 

:charge: size :sands :table feed) :table feed) : . 	: feed : feed :di9chare: 	• trate  . 

Screen 
size 

8.8 
26.6 
30.5 
20.0 
11,2 

0.8 

+1" 
-1"+" 
3 14 

▪ 4  
- mesh 
-3+4 ---- 
-4+6 
-6+8 
-8+10 
-10+14 
-14+20 
-20+28 
-28+35 
-35+48 
-48+65 
-65+100 
-100+150 
-150+200 
-200 

• 
: 3.7 : 

• :12.5 : 
:22.8 : 
:23.0 : 

• : 7.7 : 
• : 5.6 
• : 3.8 : 
• : 2.9 : 

: 2.4 : 
: 1.5 : 	2.0 
: 1.5 : 	1.5 : 
: 1.3 : 	2.2 : 
: 1.8 : 	5.5 : 	3.8 
: 2.5 : 9.5 : 11.4 
: 1.4 : 13.1 : 13.8 
: 1,7 : 14.0 : 18.8 
: 1.3 : 11.4 : 16,9 
: 0.6 : 7.4 : 8.2 
: 2.0 : 33,4 : 27.1 

• • 
: 	4.6 : 
: 11.7 : 
: 21.4 : 
: 20,2 : 
: 21.2 : 
: 12.3 : 
: 	8.6 : 

• • 	 • . 	 . 
• • • 

• • - . 	 • • . 	 . 	 . 
• • • 	. . 	 . . 	 • 	. 

• • : 	0.6 	: 	• • . 

	

1,2 	: 	: 	: 	8,2 	: 	0,8 	: 

	

7.4 	: 	: 	: 25.9 	: 	6.0 	: 	1.4 

	

18.1 	: 	: 	0.4 : 30,0 	: 15.0 : 2.8 

	

30.1 	: 	4.0 : 2.5 : 19.5 : 23,8 : 	5,2 

	

30,1 	: 22,6 t 14.4 : 12.8 : 25.0 : 10.8 

	

10.4 	: 25.5 : 18.5 : 1.8 : 10,9 : 5.6 

	

2,7 	: 47,9 : 64,2 : 	1.2 	: 	18,5 : 74.2 

• • 

' 

• • 	 • 

• 

(_N \ 

"■.> 



- Page :8  

CONCLUSIONS:,  - „ 

As had  ben indicated,in,the preliminary'investiga 

tions grinding to approximately 3 r5-meeh j.nd desliMing gave 
• 	 , 

the beet results, , 

. Grinding to a coarser; Medid n:ot appear very 

-:satiSfactoryi  as a large middling ,load bui:lt up which resulted. 

etentual higher loeses in the sand tailings with consequent 

lbwer recovery, 
.„.. 	 .„„ 

The losses occurred mainly in te  slimes but settling 

- teet.e4ndicated that this loss we:eat aminimum for the grind 

UrgerSeUling area  Would not 	these losses - 

appreeiably, 

Considering the fineness of the,chromite particles 

ietheoree  the recovery of 78 per cent of  the Cr203  at a 

gea4 Of'41,5 per cent Cr203 would . be  considered quite 
- 

, 
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