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the,  

ORE DRESSING  AND„  METALLURGICAL LABORATORIES  4 
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Investigation On the Concentration  of Magnesitic 
Rock froM the 'Canadian ÉefraCtories LiMited, 

Kilmar, Quebec. 

Shipment:  

A car-lot of magnesitic crude rock was received 

on October 21st, 1940. The shipment was submitted by 

N. P. Pitt, Managing Director, Canadian Refractories Limited, 

Canada Cement Building, Phillips Square, Montreal, Quebec. 

The shipment consisted of 15 tons of "Magnifrit" 

crude rock and 15 tons of "Basifrit" crude rock. These rocks 

were taken from respective rock piles at Kilmar, Quebec. 
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Characteristics oe the: Crude  Rock:.  "  

The rOck , Conested of Magne site, doldmite > , 
,; 	 j 	• 

serpentine„, and Other  silicate minei,es'w Màgnesite is the 

most abundant. 

Sampling  •and Analysis: 

Sampling and •analyses of the above rocks were 

ca.rried out by the Canadian Refractories laboratory. The 

samples are tgrabst Prom the bags a.s loa.d.ed and may not be 

strictly representa.tive. 'The analy -ses were a.s follows: 

Ma'gnifrit 	Basifrit  

Insbluble‘)  per  cent ' 	4.1, 	 4.9 
• 0.6- 	 0.9 R203,  

CaO, 	 -  •10.7 	 11,6 
45.3 

•Reel:Its of Investigations: 

The results of the inyeStigatiOns, Showei that 

the màgnesite can be recoVerecl. by flotation after clesliming 

the flotation féed.. 

The mill -  di char ge • .pulp , shdwed appreca.'able 

flocculatiol . of the ià•.-nea.. This , ffiay a.ccOunt for the poor 

flotation separation  in Mill  Run No. 	in which run the 

flotaticin feed wa.s  no  t desliMecl. In Mill Run No. 2, the 

cône classifier did not deslime the pulp sufficiently. 

After clesliming the flotation feed by •mea.ns of a 

rake2cIaSsifier, a flotation separation could be made. 

The slimes .  ciiScha.r 'ged` to wa.:àté were 'a.i'7O -uncl 20.,per- ,cent - of 

- 

Igniticin loss, per cent 	45,9 

Retur'ping the tàiIinds - i, cillf:the -dleàélicirits 

- td the head - Of thé rOligher  circuit  had  no achiër&e, effect: 

on flotatibi-É. • (Mill ••lunS 'Nos. 	9, and 10). 

(Continued on next page)  • 
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/'(ReSu1t s ,  'or 	stigati onà cont t'd) 

, 	 „ 	 • 	) 	 • 

.C,:2nCentrates, obtened iere  2,9.3  nd 46...1  per  
" 	• .1 	 k.-hC5 

cent  of ithe  : 	 cent  of " the 

1)411. 111111 	and  'analysed 2469 and '2.28 ,Per Cent ..CaO, 

RUps Nos. 8 und 

:boei4gT1g , 411ediljjeru:PhedY tO.:. ,i ,i-I'0.1141Drio 

15p o'rdifférerit,ie sePUrggoh'4 

=.tb0.ue'ler ,ÇeeLliitThie,cmegMDP,aue.,tP.:teti,!ellMesH;t 

g34? ecu ted.  

Runs Nos... 11, 12 e  and' 13. ) 

1.1-11bhe flotatioP-1C.ircuits resu1ted 
- 	 , 

in marked, ImprOeme.nt , : in the re.co,'ier.; 
, 

Investigative Wbrit:i. 

.1 .,. ., 	f:!..: 	c' 	Mil J. 	 ., 

-' -"'" :'"TheMP-gn1 2471 (Dekèrtishedtb, :ï Ineliwas.  

the lia1l'r#11 -, -atthe -rate tjf 490  pOlind.à.-- 	hour. The ballf 

inill disCharge passed over  a 40 -mesh tHuinmerhtqreen  ip cloSed 

1  .i..r, 14.1tjWith' t40 ' 141.1j1r1111. .,':' eleild'ae.liiel2à.dàe4
\
\ to-ti"'l& 

'dlindi:tionin g rt ri.le and- ithën-tp'Y the " i, piigher; fldtati'o ; - .a.r,cuit . 

fThe:OUghe'rebtrcentra,t6 WaSc1eâpéd.  th. hé  :Mfirstcieaner 

Cd.t,cult ;ticoridentraterie c,.., latter CI i-'. ctiitiiieil,e cleaned 

14, the "sec"Ondel:élaner..eirbilit4., :The!.concentrateserm." the 

*uiaebdildleaner f2.clui tveee ., c le ane& dn: • the '!,thire,  ,clegner 

7C1.1-,  cült:, • *hi ch gave - , e ein t4.-  con c.éntr ate ',: •  The :_tailingsfrom the 

›Cles.ner circuits Were disCharged to waste in this rUn. 

7 sdd• :, ash:and qùébracho were a.dded-to the ball '.; 

//11_11., - Fl;other l'3?..2nd, :oleicaCld iwere lacided tP, tbe 

ribligher Cirellitj.. Qiuelrachband ,dlIeie ,acid were., added to 

. 	 _ 	. 
Continued on next page) 
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k(M in 	dont  d.) 

the cleaner  

- 	• 	The resUlts ,Of this'ruïl weÈè 	satisfadtciry,' _ , 

The, :ball .#11 dis,charge- pulp' :  was, floc.culated. This may 

accoünt  

, 

:: 	 .:WaS;3jmitOMi1i,Run, 	-1; WitÉ. the 

e4q.ePg0T1t171a,t  the 4c/:!e:.04:tandsziÈe paàeeà to a cone 

toWaSte.',  
- 	 . 

arlp, .theunderflow, : pa,seed ; to,the,.;:donditioning tank, thence 

to flotation ci17,Cilits.  Sodium silIcate : was used  in place 

The rèses Wee'. 	,,eaei:sfaCtOry. 

, 	Mill Run ,Noi.  3.. 	r 

, 	,The flow-sh,eet_ of .this ,rup,,was 	to..that . 	 . 

of Mill Run ;  No  2 except that  the  cone classifier was 1. 

,replaced by ,a rake classifier. ._Soda, ash-was ,used ,in 

of sodium silicate., The f,temperattu, e .of :the ijulp • 

in the, rougher , circuit .wa.s„ around 55?  F.  , 

. 	, .. The results of this ri  n were encouraging; -  a 	•.;
•  

concentrate .was obtained  •which, asSayed.. 2, .60 'per -cent. CaO 
- 	 • 

and ,0.48, per cent insol-uble., 	• 1` 

+71 

• • 



Mill:LAupéNos. 4F,and:  5 .  

1,06  

	

0.14 	0,21 

	

0-.044 	0.044 

	

0,17 	0.21 

	

0.044 	0.022 

	

0.05 	0.06 

To 1st Cleaner . circuit  : 

quebraoho 
Oleic (tà Cell 3) 

To 2nd cleaner Irduit: 

Quebracho 
Oleic (to Cell 1) 

To 3rd cleaner. circuit: 
Quebracho 

Mre.W,ffl-^"e" .'r 

Page 5 *, 

Thè 'Magniftl.t  •rOOk waà - fed to thé bail_ mill at 

a rate of 480  pounds 'per  hour.:  The  ball load in the Mill 

was ai,ound.'è0.0'gOuncià 	The b11  mill disharge pa ssed- 

Oter à 	 Hummer 

tpaïi mill. Tii.4.'s,creetin04_ze Was 'Jumped to the rake 

ssifier,. The oveflOu from''the O4.seifior Went to 

wae0., The sa#4 Paàédtb,...bOnditiOning tank and 

thence to. 

the  temperatre  of the  pulp  in th  ro.igher  circuit  was 
, , •• 	• 	. 

F.  

The  pulp d»11.20-"t1r.''pe; t4.0 1%1.1 mill dà0 1a1",ge 

waS around6i73„ 	 eiidj-t1W:e11. 4.41. 04 feed about 

Pei'> cent' È034de., The Totàt';1., 0# feed pulp alfilàeàre4 to 

be .di spersed. ,  

	

. 	. 	. 	. 	.  

	

Rea..é'nts'  '''-' - -" ' 	' I:  "s-  -: ti'D'i*/tUn -':Offlbt,.'». fe -ect,  
.',M1j.i -liüiI '.[,- .-:-'-yill; lun 

.i.,.,Tô ,  CondItioningLtahk:  

	

Soda ah 	 .. 	3 • 0 	 34  
.. . ..,..., 	..,.„:„.4£10m,aho..... 	. 	.......,,, .4 ., 	_ 	.. 3 	 3.3 

To, rougherbircilIt:'-  

'''' 1: Ëi:. 	 '-( 1a.d.d06 tb  :Ce] l -1)- 'ëi ,' 0 ,454 .'''..:, n ,' :0.154 
Olel,c, .(addl.. :t5"' C.:]rs  1 , 2-$3,  and  

(Continued on next -page)  



Total : 
  

. 100.0 	 100,0 ffl 

' (Continued on' next Page) .  

• 

• 

(Mill Runs Nos., 4 and 5, cont td) 

Res,nate .:„ , 	 t„  
Milr. Ruh:" 	 - ' - ',':Weight.„;1:•:Ça.0 . ." 	• '1DistributiOri: -Insolu. _ 

uble, 
. 	• 	, 

 
a 	cent 	per cent" 	 ..per  cent 

•13411 mil.15, ,,,feed. 	, I09.P. '10,479 	100..0 . 	r . 	..„ 	• 
n 	 ‘,àTaeS.ik.":à1"4 -.1ilé 	»„. 19:.:8 ,  Y.-.1492',' 

'Class .dançI 	'tj 802 	104.51 	, • 
, 

eded 	32.5 • .2.'443 	• 8-.8 	0,42 

	

`". 	 8.84 
21,0 	1260 	24.7 

• Ï,.."•si: • . 	. 	. 	. 	. 	• 	• 	• 	. 

' 	 . 

1. :134.11 1-U11:i:feed. 
;Claa'S. 	 12.25 	'21.7 . 	. 	. 	. 

( -21. 	 • — 
bib() 2 	10.8v. 	-78,3 • .(frot - ..:±"èed.) 	•• 

1F1O:t"4 	 ; • 
-1RoUgher'tailing...,: :23,3 	1)":"./.',99: 	37.3 

4 

. 	. 	• 

The rougher oonoentrates „ana.lysed.' 6 '472't per,ucent 

CaO  in MilatRun.,No: -4 and 8.02 per 'cent :1C4.0  in Mill Run ,-  No.  5. 

Mill Ru• 	Mill  Rgn 
. Nb‘ ti, 	 5.  „ 

Ratio ei0Oncerftration - (baSed 
not'atl_ot fée,d.) 

ljér.> ,..ppt of - 
fidtatiOn .feed 

7  2.47 :1.  

, 	 . 

f: 
„ 

, 

•/ .8#.pen:tests. on the flotatiOn :.,feed were  -a.s.».fol1Ows: 

Mesh " 	 Mill RUn„ NO. 4 	MIll RUn  

-4.65 
-65  +100 

-100 ,+15OE 
50, +200. ' 

.200, 

• 

 

• 
` 4.1 	• '" 

(Weight 

'  
20,3 	' 
20,7 
13.2 
35.8 

per cent , 
1.2.9 
22,2 \ 
19:7 
12.1 
33,1 



.84 

.;.(threttiOn  
Mill 	

„ 
Run -1■TO., 

ag.erit si 

To COnditio'ning tank: 

... 2,0 	2,0 
' ',56' 2,95 

0.156 0,156 
a. 

1,23a• 

027  0 ,2  

0,022 0;022' 

0,28 0426 0.26 0.27 
0.022 0.022 0,022 

0.13 -.0..14 	0,14 0.14 

„-) - 
Pagià 47' 

(min- 	si46s.e , 4 :and à; cont udf) 

, 
: s'Thé• pH-  determination:e4>of thé pulps';:ln`' the  • 	: 

• .1 	;a 	; 
flôtai:tion  circuits of Mill  ‘Atiri  No. 4 Were,:ais fohowà: • 	a . 	„ 	„  

: 	, ;Rougher ci:rètgt , 	» 10,2• 	

circuit  1/21, 	10.1 
2nd 	 11 	, 	9.9 e 

; 	9.3 „ . 	7 	, 	
e.  

n 
' 

Mill Runs  Nos.  6, rl e  8, 9 0  and 10, 

Phe eloWl-sheets :of(ftliese runswere siMilegi: to 

that of  Mill  Ruri No,4,, with ,the, exception  that the , sta.ilingsa 

from the creaner;aacircuits Wee Ptunpeci a ..t'OE'a a cone claàbifier, 

the overflOw.J, went it c5.:via'st e:, and the :diScalle,trge wae.:returned 

to 'a -dàiïditibning tank ,at- the head of the 'roligher (circuit 4 

The., Plotati,on.,;:feed., p1.13.p',,shOwed. g10:2216èôulat ion ,;»:, 

2,0 
« 3 • 3 	343 	3.3 

TO -iebligher.''0IrCiat: • 

„.,Frother.. B4,25.,(added›.ato 	- --a- a- -a - 	» , a- 	• 
. 	,Cell) 	:0,176 0,156' 0.156 •  

Oleié (e.d.ded to Ce1ls 1,,, ‘  2,,: . 	.  
144"." ' 1.`16"' ' 

To 1st ,c10aner acircuit:,. 	• „ 	.. 	 , . 
10 

,,,  

	

,22: 	0,27 - :110'.•'28 	. , ..uebracho 
Oleic (to Cell 3) 

To 2nd cleaner circuit: 
Quebrachà 
Oleic: - ' , 

Tb  3rd; Cléarier circuit: 
Q,uebracho 

‘044- 

(Cbntinued on next page) 



0.94 , 
9'.08 

t 1 

4 

.8  

S(3...à4 6,:ï 7, 8, '9, 'and,  10, cont.td) r 

Results,: 	, „ 	, „ 	, 	, 	 , 

	

, 	..„ 
Mill 	: " • 	' Wei6ht, 	CaO 
R1,1.,T1  No. 	ÉrOduCts 	. per 	841aly,Si.e,:: 	 : per 

• cent 	per  -cent::..per:-"Cérit 	 : cent 
1•••••• 

•• i 
6. 	:Ilia:1i mill: ,fe ed. t":. :100 Ï:0' 	1Q.8g' 

Class'. 'SIi.ine:'''''- ::•> -194er  '12 ..25: , 	 .'.. 
:01ase. Sands 	: 	.. 
t: 	(..flbt'.'feed) : 	80„. 2 • 	10.46 
iel_b,b +  qb/W. 	:- 36.0 	3.31 

	

Ètiugher 'tailing: 40 ..2 	16.59,  
t:ÇOne OVerflOW . : 	.44.0 	' 13 , 28  

• • 

.100.0 
1 ' • 22 4 „ , 

'77.6 

	

11.0 	0.30 

	

61.7 	6,06 
4.9 

- 

7 . . 	 10(46 	..,la w.29, 
....„ „ 

:CIass. :sands 	: 
- 

:Flot.  ) 	 20...7 	.1 49- 	2 .7 	. 	'0.36 
:57e ;‘, 	 74;';.3.rol . 	„. 

	

8.35 • 	' 0- 4 6 

' 	• 
. 	

, , ,.. ., 
8. 	. :Bste mlal ,.feéd :' , .100'...0..'„.•,  1.iI1.03 ï-,:,; ,. .;.100(.0„...n.i..i.r.....::‘, „ 

:Class,. -.81Inte 	: '20,8 	12417 	22.9 ' 	 1; 
. 	 . 	 - ..t.. 	,.,.1 

- 
:Cone. overflow : 	0.8 

e 

:- 	(flot.  . feed.): 79.2. 	10.73 	77,1 
'Flot.  conc. 	• 23.2 	1.68 - 3. 	i.0.50 

	

Rougher. -tailing,: 55.2 	14.58 	73..1 • 
Cône,,overflOW : 	0.8 	7 ..10 	0.5 

• , • , 

	

- Ba11 mill feed : .100.0 	11,28 	100.0 

	

01ass. Slime 	• 20.8 	2.09 	2 2 .3 

	

Class. „sands 	:\ 79.2 	11.06 	77.7 
" 	"(flot. -feed),:' 

	

conc.. 	46.0 	5.96 	24 

	

:Rougher tailing.: 31.6 , 18.21 	51.1 
: Conie OverfloW t 	: 16.26 ' 	' 2.3 „. 	. 

• 

: 

----:ciass;.‘- sands 
'Clot.>! 	: 

:D7lpt ConC 4 	• 
•RoUgher tailing: 

• •Cone oVerflOw : 

100.0 	10.20 	100.0 

	

21.9 ' 212.14' 	26.I- 

78.1  ; 	9.65 	73.9 

	

36 . 0  « 	2 . 28 - , 	 036  

	

40.5 	16.12 	64.0 	' 

	

1.6  1 	11.17 	• 1 .8''' 	- 

, 



(Mill ;Runs.  No s . 6,i,  and 10,,, d'ont-ld) 

. 	 . 

, 

1. 
et 	't 

; ri‘i' • 

Run,  eb 
0, No /- 

' 0- ' 
N0 • 10  

44.9 

58.1 
46.1 

e 

1)»âge 

,' 
, Rati o

. 
 Q17 donCentrâtiipn..., 	àoncentrate  

, (Based  on flot,  feed)". "" . (Per  cerftf 
flot. feed) , 

• . 	 • 	 • 	 ' 	 y 	 1 	 " 	 tA,11.1.74,,e 

PH.':t'etèillfiintli).n'i: :  
3rd -rRougher ,-, 	Istl-, 	?nd-. , 	 _ 

	

 
Circuit  , , CleP.ner 	0legl,nïP.r. 	neaper  

	

Mill Rini 119 ,Es!t:1 , • 9 85  ', , :; 	0.- PQ 	gi-g 	92O  
it 	No, 8 	9095 	9,65 	9.30 	9.10 

 No, 10  10600' 	 9,75 	9.$5 	
,0,;

3
6,,,,,.,.--", 

:..;.t.'i 	•;'.. 2. 	u. ,: , '. 	: ..''',', 	 ', 	,ir),;:, 

•
, 	 -- 	 ,.  , 	 . 	 . 	 .. 	 . 

 

.'„Mill Runs -Nos. ,11, 1. , , and , 13. \   

, In'. II.e Preceding mill runs the Classifier overflow, : 	.  

which wadiSciiiat.ged. to ;  waste ,;-. was: gro und 20'2,1perl)cent of 

the feeci, To,° , C\ crease the solids in the classifier OVer- 
, 

‘ 	 . 

flow, the Basif it,rock crushed to minus i inch was fed ,t flow, the Basil,it,rock crushed to minus i inch was fed to 

' 

circuit with a 4041eàh Hummer :screen,: The flOtation 
- 

circuit: was the saieté- as. in' Mill Run' No', 6, - - 

the rake classifier.. The olassifier.overflow went to waste, 

and the  di scharà livâ.s then fed to-the - 1311 - Mill  -in cIdsed 

' 

(Continued on neçt page) 



1.70 
2.90 

• 
ist 

' • . 	 . 
' 

;pa-ge.. 

Nos. 	-123 and. 13,1 gont !d,),. 

'Reagents: 	„ 	 ;Flotà.ti 3 On • Feed) 	-- ....2a,Lrpte. ■  
Mill  Run •.: - '  Mill  Run.  Mill  Run 

NO..r12  

TO cOnd.itioning tank,: 	: 	 .■‘ 

ri 
3.35 

Nil 

Sodaah 
-Quebrac,ho 

. 	; 

	

To rOugher: circiait:., 	• 	.. , -. _, • , „ 	. . 	, 	. 	 . 	,.. ..., 	., 	,. 	,...... 	,. 	.: 
Prother B+25 	: Nil 	Nil 
DI.eld 	

. 
: 	0 -.'88' - "'' -" 0.9 

To. 1,st; cleaner-circuit:  : . 	„ 	 • 
Quebracho 	• 	: 
Oleic 	 •  

Q44- 0,23r 0  • e3. 
0: +0«à' 	, 	0 ,02 

- To 2/:Id.. ,cletiner cirOilit: : 	... ,. . 	 '2.,,: _  
•.) 	 ÇP 

	

,- Quebrefi.chO 	. ' 	: 	0.24 • . 	0.23: ..; 	0.24 
bièrd ' 	' 	

, 	
o..Qg - 	0.02 .  - 	0 g 04- 	, 

, ,. 	_ 	 , 
To 3rd cleaner circuit:  : 

t 

	

QP-ebraoho 	 : 0.13 	0.13 	0.12 

Results: 	-  
Mill: :  

,Prod.ucrbs, 
No. :  

:Wei ght, 	Ca° 	:Distribution : 
- 	 2941.0 	Per 

: cent : .per ;  cent: per cent  • 	cent  
• 1. 	 - - 	 • 	. 	, 

	

11. :Classifier  feed : 100.0 	12.72 	100.0 
• :d.;t4..Si.fier, 	, 11.5 	13,06 	11. 8. , 

feed — 	88,6 	'12.68 . r8ë21  
; 	 _14.4 ; 3.14 	3.6 	-0.48 

	

:Rougher tailing : 62.6 	14,.15 	69.6 	4.32 
Cone .l overflow 	• 11..5 	16..64 ,  v, • 15) .0 

(Results continued on next page) 



(Mil iRuns 12, and 13, contId 

1 	
69.4  

, 

11* :Roughe'r cone-e, 

12. .:Rougher obno* 

13. - :R0.1101.er' 

-11. 27 

" 

• . 

• 
e 

• - :.- 
• 

17*6., 

• 

M,Y 

' Resulte OP.nt  
Mill .f- •''; 	:Weight, t,‘,: 	CaO."•:„- ,::Dieribution.:Insoluble, 

Run ; 	'Pi%OduCte 	: per 	': - ,analïsl's ,,,i Of  CaO, ' .:,:-' 'iii.e' 
No 	-; -=,,, 	 . - :,-cent,,,,,f,,:,..per,,Cent,' , .,, ,Per, - ,d'ent, 	 '''.:':,'' .-,:,.7..i.b..ut , 	. 	 , 	 ....,  

	

12. ,:ClaSeifieil-' ,feed , ',100.0' 	12. 74 	2.00.0 
:Classifier 'Pihip Ti. : 	‘843.' 	, là .1.2 	, :' 8 ' 5 
:.P1:0 -.b .-.4,:' e .?: -..1.-,.  • s 	 :. 	 92.7 	-''' '91,5  
;.efotY4..'çOil le"- ' 	; .16'lee: ' - ' 2,93 	- — -'3;i6 	'' ' '0.68 

, 

	

:RoUglier tair li'ng.,.;. 63 -0 ,:, 	14,20 	71,1 	5.20 

	

.t.COne , ';,OireliflOiii- 2 ---t." 123'-*'S'''', 	1Q* 10  , 	...„ 	 16.8 	4.04 , 

• • 
• e 

	

13. :Classifier feed : 100.0 	- 13.07 
:Classifier 	10,8' 	13.60  

feed. 	8942; 	13.01 
:Flot. conc. 	: 15,7 	3,77 
:Rougher', 	 62 *7 	14,47  
Cone over fl Ow 	: 10,8 	17,99 

, 

RatIo- oi'‘ concentration  COnentrate'. 

•-• 	 •-• 	 , 	 . 	 -feéci)' 

- 	 . 

. 	 .. 	 ., 	 , 3`.1':, ■ '`',..?‘,..'7.; 

:" '''' ' '''' ' • .'" - . Mill- Rijn - 1■1'.3 ,--I1' ,  ' ...,. 	- --4-‘' ' .' -.':, - : ,6,,1411,-, , ,,,, -. ,....„....,,,„......„..., , ..,:,%:,,,,,,,, ,16.'ii.3:.:ie,eeiiie . 	 . . 	 . 	 . 	 .. 	 . 	 . 

Mill, Run No. 12 	- 	5,94:1. 	' • .. ... 	
.„. 
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, The pulp to the  rdugher' cir cuit  showed  sortie 
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Conclusions  
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The  'reSul -ts of the investigations  :show that 

the 41.4.griÉià,.ite,•,:çgil 130 rècovered b=f1ôtation :.ftPde s1irning  

the flotatiion.;Èpecl.:. 

The'î rock on which the aboVe 	rUns were , 	, • 
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ducted was . 	r the rock piles and.  had b een exp o 

to  surface  Weathering* ,  Further  investigations  will 1D e 
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