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R E P 0 R T

o f the

ORE DRESSING AND METALLURGICAL LABORATORIES.

Investigation No., 130^.

Recovery of ChromeyNickel-Iron Concentrate
from Asbestos Tailing Supplied by the

Canadian Johns»Manville Company,
Asbestos,, Quebec.

Shipment:

Three carloads of tailing were received, as follows:

June lst;, 1942 73 tons
June 8th, 1.942 ^ 35
Jûl:y 21st, 1942 33

The samples were submitted by the Canadian Johns-

Manvil.le Company, Asbestos,.Quebec.

Location of Property:

The property from which this material was taken is

located at Asbestos, in Wolfe county, Quebec.
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Gharacter, Qe the SaMple: 

The material received was all minus 16 mesh. It 

consisted chiefly of serpentine, both crystalline and fibrous. 

It also carried  about  6 to 1 per cent of iron in the form of 

magnetite, as well as small amounts. of niceel and Chromium, 

An earlier shipment was all minus 20 mesh and for purposes of 

comparison some table concentration tests  were made on this 

material and are-included in theipriteent.eeport. 

Sampling  and  AeSayingl  - 

Samples taken from the feeder dUring daily runs were 

assayed and averaged.  as folloWs: 

First two carloads 
Third Carload 

Fe, 	Ni, 	Cr203, 
per cent 	per cent 	per cent 

‘.. 	6.91 	0.22 	0.53' 
.- 	6.36 	0.20 	0.53 

Experimental Tests: 

Concentration cf the magnetite and nickel, with 

rejection of as muCh chrŒMium  as  pessible, was tried by four 

different methods, as follews: 

('.1) Magnetic Concentration of the material as received, 

(2) Desliming feed in a classifier and sending sands to 
magnetic concentrator *  

(3) .  Dry magnetic concentration of material, ae received, 
folleWed by  table concentrationof dry magnetic 
concentrate. 

(4) Desliming feed in a lauhdertype classifier with 
Sands going to tables for concentration. Table 
cencentratee were treated on a magnetic machine 
to throW out the chromium. 

Overall ratios of concentration, grades of coneentrate, 

end recoveries by the different methods are as follows: 

(Continued on next page) 
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(Experimental Tests, conttd) 

, I 

:Ratio of : 	Assay of concentrate,: 
Method: concen- : 	per cent  

: tration 	Fe : 	0r203  
• 

1 	:31.32:1. : 52.11 : 0.46 : 0,80 : 
2 	:36, ,.26:1. : 50.29 : 0.62 : 1.36 : 
3 	:51.40:1, : 54.50 •: 
4 	:23.6:1.. : 59.70 : 0.58 : 1.73 : 

Recevery of-concentrate, 
	per cent 

-Fe- 	: 111 	:s0r2,03 .  

25.08 	: 	 4,66 
23.42 	: 9.21 : 4.84 
29,51 - : 	«: 
36.69 	: 13a5 ; 15.70 

Magnetic concentrate from table concentrate, 

Details of Tests: 

Tests typical of each method will be described in 

detailii as follows: 

Test No. 1, - Magnetie Cencentra -Uon. 

The asbestos tailing was fed through a rod mill with 

ten rods in it, merely to break up lumps and thOroughly -wet -the 

material With as little grinding as poesiblè. 

The  rod mill discharge,at.i4, ,,000—pounds per hour, was ., 

then fed to a 12" .Wet magnetic madhine of the travelling-belt 

type. This machine produced a concentrate, a middlingo and a 

4innge,TheePncentratewasa while the 

middling was dewatered• in a classifier, reground,, and recir-

culated over  the magne tic maChine. The non4,Magnetic tailing 

was treated en, afullsize.WilfIey tablee prodùcing a:Magnetite 
• 

congenti;ate high in chromium, a middling, and a tailing which 

went to wasta,s along with the dewatéring classifier'-overflow 

froni the magneticTCuit -4,_ The table middlingfwas retur4ed 

in batches tà the .deWatering classifier in the magnetic circuit. 

(0entinued  On  next page) 
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(Details of Tests, contid) 

Results  of Test No. 1: 

Product 
AsàaYs; 

: per 	: 	_per cent 
Distribution, 

_ _per cent_ 
: Cent ; 	Fe 	Ni 	,ar2c): Fe _ 	 0r203 

Concentrate 
Tailing 
Feed 

: 	3,19: 52.11: 
: 96.81: 	5.13: 
:100.00:  6.63: 
• • 

0.46 : 0,80 ; 25.08:  7.39: 	4.66 
0.19 : 0.54 : 	92,61 : 95.34 
0,20 : 0.55 :100.00:100.00 : 100.00 

• 

Ratio of concentration = 31.32:1. 

Test No„2. Magnetic Concentration after Desliming. 

In this test the asbestos tailing was fed to the rod 

mill to break up the lumps and thoroughly wet the material. The 

rod mill disàharge was fed to a classifier, the oVe'rflow from 

which was allowed to go to waste while the sands Were fed to :81; 

wet  magne tic  separator, the saine  one that was-used in 'Test 

From this point ono the flow-sheet was  the  same  as Test  No. 1. 

The feed rate was 3,960 pounds per hour and the 
- 	 4  

sliMing classifier sand return  was  measured at:1965 pàunds  per 

 hour, giving a ratio of concentration of 2.02:1 'in t.  

operation .  Treatment of the classifier Sands in the magnetic 

machine resulted in a further ratio of concentration. Of 17,95:1. 

The overall ratio of concentration for the two opera-

tiOns ià, therefore, 2,0? x 17,95 = 36426:1 4  

Distribution, -  • 
Proà4Ct 	: per 	• 	per cent 	-_‘:'.. 	-per%cent-total 	.  

--- ' 	--,dent -.  :Fe 	,:- ,Ni'  :Cr203:  
. 
: 	

• 	 . 	. 	•• - 	. 
Feed 	 100..00.:5. 	•-92 :  0422 : 0,581 -100,00: 100-.00: 100,00 
Class. sand 	: 49.50:6.90 • 0.22 .: 0.6 3 :. '57-,69-: '49,50: 53.77 
Class. overflow: 	. . 	: 	: 	. 	, • . .,, 	. 

(cal..) 	: 50,50 • 4.96 : 0,22 : 0.53: 42,311 50,50: 46.23 
. 	 • 	• • . 	• 	. 	• 	.,- 	. 	. 	, 	• 

Results of  Desliming Operation: 	. 
:Weight,: 	Assàys 

- 	 , 

.(COntinued:ôn,next page) 
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(Test No, 2, cont , d) 

Results of Mgnetic >Concentration:  
:Weight,: DistribUtiOn,, 

Product 	: per 	: 	.per cent _ 	per  cent ,content. 
• : cent : Fe : Ni :Or.205: 	 Cr20,5  

Concentrate 
Tailing 
Feed 

: 5.57 : 50,29: 0.52: 1.36: 40.60: 18.60: 	9.01 
: 94.43 : 4.34: 0.16: 0,81: 59,40: 81.40: 90,99 
:100.00 : 6.90: 0.19: 0.84: 100.00: 100.00: 100,00 
• : • 

Metal recoveries in concentrate, expressed in terms 

of the original feed content, are: 

1 

*rt 

.41 

Iron 
Nickel 
Chromic oxide  

25,42 ,per  cent. 
921 	tt 
4,84 	" 

mmull 

Test  No, 3. - Dry Magnetic Separation with Table  
Concentration of the Magnetic Product. 

A sample of the tailing was fed to a dry magnetic 

separator at the rate of 5 tons per hour. In this machine  -the 

feed was carried on a belt over a set of polarizing magnets -- 

and then'aroùnd a magnetic drum where the separation was made, 

The smagnetic concentrate was sent to.tableS for further treat-' 

ment and the non Inagnetic  tailing went to waste. 

Best results were obtained on the table with a long' 

, 

I 

stroke and a feed rate o 1 , 500  pounds 

per hour. 

of magnetic concentrate 

Results of Magnetic Separatlen: 	. 	_  . 
tWeight s : 'Asea'àrsi 	 Distribution /  

Product 	: per 	:  . per s cent  	Per .oent.  
t çAnt  
• • 	• 

Mag. conc. 	: 11,98 :25.53: 0.34: 0.80: 44,52: 18.79: 18,49 
Non -mag, tailing: 88,02 : 4,33: 0,20: 0,48: 55,48: 81,21• 81;51 
Feed (cal.) 	:100.00 : 6,87: 0.22: 0.52: 100.00: 100.00: 100,00 

Ratio of concentration  = 8.35:1, 

(Continued on next page) 
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: cent : 	: Ni :Cr203: 

Distribution, 
. per.  cent'  

: 	Cr203 

Réeults ,of Table Concentration:  
: Weight,: 	Aasaya, 

Product 	: per' • 	per cent 	 

Feed 	 : 100.00 : 	0423: 0448 : 100.0: 100.0: 
Concentrate 	: 	5,11 : 53.61: 0.61: 4.54: 38.4: 13.6: 
Tailing (cal.) : 94.89 : 4,63: 0.21: 0.26: 61,6: 86.4: 

- 
100.0 
48.4 
51,6 
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(Test NO. 3, contid) 

Results f Table Concentration: 

Prodüct 
: Weight,: Assay, 
: per 	: per cent 
: cent : 	Fe 

Distributiàn, 
per cent 

Fe 
1 	 • •  • 

66.28 
33,72 

100.00 

Table conc. 	: 26.60 : 
Table tailing 73.4O  • * 	• 
Table feed (cal.) : 100 1 00 : 

• 

- 54.50 
10.05 
21.88 

• 
• 

à 

• • 
0 

isisionmas 

Ratio of concentration on tables = 3,76:1. 

Overall ratio of concentration, 3.76 x 8.35, = 31.40:1. , 
„ 

Iron recovered in table concenitraite,, expressed in terms 
of the original feed content, 66,‘28 x 44,52 = 29.51 per cent. 

111-eSt:SO, 4. - Table Concentration After. DesIiming. 

This test was done on an earlier shipMent of tailing 

tàat was all minus 20 mesh. The materialwaa fed to a hydraulic 
, - 	- 

classifier at the rate of 3,000 pounds per hour,. The classifier - 

fines were -discarded and the sands treated  on tablé*: - The table 
• 

concentrate was later treated on a magne tic machineto:ramove as 

much of the Chromium:as poseible, 

- Ratio- of concentration = 19.55:1, 

Treatment Of a sample of the table concentrate on a 

magnetic machine gave the following results: 	, 

(Continued on next page) 



Product 
:Cr203J 

Distribution, 
per cent .  

. Fe 	Ni :Cre3 

AsSayà, 
: per :  per gent 
: gent : Fe_ 

: 
0.87  :13-4k 5g4 0 

 : 
.096:17,50: 1.71: 0,45:32.7 

• t • 	• 
: • 

- Page 7 

(Test No. 4, contld) 

Magnetic conc. 	: 82.76: 59.70: 0,58 
Non-mag. tailing : 17,04: 13.52: 0.096 
Table conc. (cal.): 100.00: 51.71: 0,50 

: 
: 1.73: 95.54: 96.70: 32.44 
:17.50: 4.46: 3.30: 67.56 
: 4.41:100.00:100.00:100.00 

Ratio of concentration after magnetic 

concentration of table concentrate = 23,6:1. 

Metal recoveries in magnetig concentrate, expressed 

in terms of the original feed content, are: 

Iron 	 - 95,54 x 38,4 = 36,,69 per cent. 
Nickel 	 96,70 x 13,6 = _13,15 	" 
Chromic oxide - 32,44 x 48.4 = 

The following table gives a coMparison of resUlts 

obtained by magnetic and table concentration., both operating. • 

on deslimed feed: 

Methôd 

: Tons of  concentr e:  

	

fràm 100 tons of : 	Assays, 
: original feed 	• 
	 : 	Per cents 

 :iron .con-: 
:centrate : 	conc. : Fe 	,Ni 

DiStribution 

per Cent total.  

• 

2.36 

•  

Magnetic 
_concentration:: 

 Table COncent. 

lowed-by ea&it 
concentratiOn': 	4,23 -  : 

• 
• 

• • 	.• • • 
a • 

58 : 1.73:36.69.f1345115„.7, 

• 

:50.29:0.62  :1.36:23,42:  

• 
• • 

"f,„• 
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CONCLUSIONS:  

The foregoing tests have been conducted to compare 

the results obtained by the different methods, Tests Nos. 1 

to 3 were conducted on material minus 16 mesh while Test No. 4 

was conducted on material minus 20 mesh. The finer-sized 

material used in Test No. 4 will, to some extent, account for 

the higher recoveries in this test, The higher chromium re-

covery is not desirable but the use of a weaker magnetic field 

might reduce the chromium content in the final concentrate, 

with some attendant loss of iron and perhaps nickel. 

The tests have shown that if either magnetic or 

table concentration is used the feed should first be deslimed, 

Both tables and magnetic machines operate more efficiently on 

the deslimed sand than on the original feed and even though 

50 per cent of the original feed be sent to waste from the 

desliming classifier the final recovery of iron will be about 

the same as if everything had been treated +  

By magnetic concentration the chromium will be  ail 

 lost except an undesirable quantity that remains with the 

magnetics, By table concentration the chromium will be recov.. 

ared with the magnetite and can be eeParated later by  magne tic 

 concentration of the table concentrate, giving a product that 

might be sold for its chromium content e  The table showing the 

comparison of results obtained by magnetic and table concentra-, 

 tion shows a decided advantage for the tables but it should be 

remembered that they operated on minus 20 mesh feed. It-is 

eseimated that200tables will be sufficient to treat 2 1 000 tons 

of original feed per day after the feed has been deslimed. 
00000000000 
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