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§1110.2enp : 

A sample of fluorspar rock, weight 300 pounds, 

was received on  February 29th, 1940, from the Cook claims, 

Beauchastel Lake, Vontbeillard township, Quebec. 

The shipment was submitted by  Lir.  Al. Cook, 

166 !cilabb Street North, Hamilton, Ontario. 
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Characteristics of the  Rock:  

.xamint_stien under the  binocular microscope 

revealed that  the  mat3r1 consists essentia117 cf  

purple fluorsrJar (fluorite)  Intimptely  *nter,rown 

with  quartz and  so=  brocciated, siliceous rall rock. 

There Is a small content of metallic  st,11.hides, 

sphalerito e  p,j rite, ant: _alena. 

s Snecifications  of 

The ce=ercial Lrades of fluorspar depend 

on  the  uses  for !.rhich it is recil:ired. The folloin  are 

the  cLemical  and ;)hysical specifilons  for the  principal 

Lrades: 

Grade 
• Assecsrs e  per  cent 
CaF2,::;aCO3,  : 	 h  zc, mesl, 

: min.  : max.  :  max. 	 : 

7:ota1lurical 	 • 

spar 	:  85 	- 	5 	 :  1  inch  to 48  nl)sh. 

Class 	 . 95 	- 	3 	:55% -100 to 45%  -29.: 
:  . • 	mesh. 

Inamel 	:95-98 	Low 	2.5  :  CerY, -100 mesh. 
. : 

Acid si)ar 	: 98 	1 	1 	: 8(r:;  -100  mesh. 
: 	 . 

Sulphur and base metals,: ere e5jectionable 

in  all erades  and  must e  verj low. 

pampliiv  und Assayi:  

The  reek was crushc, d  and  saled and  assayed 

as  fortows: 

Fluorite (CaF 2 ) 
Silicq 
qulphur (S  

por  cent 
- 35.5 
- 1.68 



iac  v 

i, xr2.(pLiinental Reut its: 

Concentration of tho fluorite by flotatIon 

will yield n  ;rouet cl'  acid spar :1.'ado. The recover7 

is low, however, and a )roduct suita.ble for the class 

or  enamel traie can be r. , aue w'lich will yield a hi,hcr 

recovery of fluc,rite. 

The stOphides Interfere in 	a r.etal_turf;ical 

spar and tablini: tests conducted ior this nurpes  were 

not ouccessful. It Is  cvi(;ent  fro:1 the  apalyses of 

table )roducts  that tae silica rild fluorite are  closely 

associated one that fire .r11._Inc is nocacsary  to separatp 

these minerais. 

The sulphides eau uo successfully removed 

by flotation. 

Sum-larized Resv.J.ts. 
• ::eight,: Assa;fs, :Recovery of:Namber of 

Test: 	Product 	: per 	:lier cent :fluorite, :cleanini:,3 
No.: 	: cent :CaF,  :SiO:  cor cent : 

• 
3. :concentrate from : 

: raw rock 	: 24.6 	ez/7.92 0.93 	45.1 

:Concentrate froro 
6. : raw rock 	: 38.3 	94.08 4.44 	67 4 5 	3 

• 
7c :Concentrate from : 

: minus 46 mesh : 22.2 	W.54 1 4 00 	40.6 	4 

B. :C)ncentrate from : 
: raw rpck 	 36.4 	G6.i32 1.59 	66.0 	4. 
• 
:C')ncentrate from : 

rec.roand nid- 
dlinbs 	:  30.6e  g5,31. 2. 35 	58 c6 • 

• • 

ler  cent of middlinL:e. 



Exeeri7lenta1 Toss: 

Tho method adopted for  flotation was to Grnd 

the fluorspar rock witb soda  ash and sodium silicate  in 

water  to  a  fineness of L7onnd 70 per cent minus  200 rnesLe 

The  pulp  was conditioned wlth potassium  amyl 

xarthae  and  the  sulphides floatea off usin: oino oil 

as frothor.  After removal  of toe sulphides quebracho 

was  added  as a silica depressant and American Cyanamid 

reacent 708 was added  as  a collector for the fluorite. 

This  rea,  ent is also an efficient frother. A rouGhar 

concentrate was removed and  this was cleaned three to 

five times0 	cleaninb , small additions cf 

quebracho l  708 or oleic acid were nlade. 

Tests  Nos. 1 and 2 0  

Those tests ware of a preliminary nature to 

detemine  the  flotation conditions. The sulnhidos 

float readily and are practically  ail  removed in  a few 

minutes. It was observed that  the  fluorite collector, 

708, should not Le  added in one lot.  This  :)roauees a 

violent  froth, which  is  non-parsistant.  A more  uniform 

froth is obtained by adrUnL tno rea_ents in srall ar:ounts. 

Tact  No. 3. 

A sample of  minus  14 mesh. fluorspar, 1,000 

Lrammes  in  weiht, was screened  on  a 65-mesh screen and 

the  plus 65 mesh Ground  in a i,rindinit: jar with 1 pound 

soda ash per ton.  The  scroenirL, was carried out to 

prevent makinG excessive fines. It is not thoui;ht  that 



Middling 	 5. 4  
Taillng 	 .  62.2 
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selective grindng  ha  s any advanaes. 

The minus 65 nesh prouct was ...dded to the 

ground pul) and the whole conditloned in a Fai.yOrGren• 

laboratory cell with . 1.2 pounds sodium  silicate per 

ton, 0.1 pound  potassium amyl  xanthato  per ton, and 

floated with 0.124  pound pine oil per  ton. 

After the  sulphides had been  re=ved  the 

pulp was again conditioned with 0.4 pound of  quebracho 

aed 
per  ton  and  0.96 pound oleic/and  0.2 nound  of Roai;ent 

708  per  ton were added to float  the  fluorite  as a 

roug'aor  concentrate. This concentrate was cleaned 

three  tues.  

Results: 
;7.Teight,: Assays, 	:Dstribution  of 

Product 	;  per 	:_122r  cent 	 : 	fluorite, 
;  cent :CELF2 	SiOa  z 	or cent 

Peed 	 :  100.0 	53.4 
Sulphide conc.; 	7.8 
Fluorite conc.; 24.6 	97,92  0.93 	45.1 

eé.S. 

No assays were  made  on  Test No  4. 

Test No. 5 was  a  table test ,  The  results 

were not satisi'actory. 

Test  No.  6. 

The  minus  14  mesh fluorspar was ground without 

screening with 1 pound soda ash  and 1.2  pounds sodium 



Le ad 
Zinc 
Iron 

10.58 per cent 
18.56 

9 0 80 
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silicate per ton. The sulphides were floated as in 

the  previous tests. For  the  rouchor  fluorte concen-

trate,  0.8 pound quebracho per ton and 1.0 pound  of 

ReaLent 708 per  ton were added.  A  further addition of 

0.3 pound of Reai .;ent 708 was .rlade  durinu  the tree 

clean -:_nu floats. 

Results: 
:WeiLht $ : 	Assays, 

Product 	: per 	er  cent • 
	:  cent 	:  Cairo •  Si0 ,, 	: 

:  Distribution o 
CaF2, 

per cent  

Feed 	 :  100.0 
Sulphide conc.:  10.4 
Fluorite conc.:  38.3 
Uddling  • 26.2 
Tailin 	:  25.1 

53.4 
19.28 
94.08  4.14 
51.86 42.97 
7.07 

100.0 
3.8 
67.5 
25.4 
3.3 

Analysis of Sulphide Concentrate. 

:7)creen  Test on Flotation 	  

'  elLnt, 
ver  cent 

+65 	- 	1.0 
-  65  +100 	- 	6.5 
-100 +150 	- 	15.0 
-150  +200  - 	185 
-200 	- 	5.0 

100.0 

Screenin, Tabling, and  Flotation. 
g=ifflmr-mr,..c1=:-..•.=,..tare rope  a  ..,4c...ullentleoz=rar=1=7...-aer.s.tayAtt ..ecrore-alel 

Test  No.  7. 

This  method was carried  out to determine the 

possibility of makinL a meiallurLical  spar from the 

coarser sizes and  an acid or U1aEs spar from tho  fines. 

Treatin the coarse sizes  on tables was not 
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satisfactory duc to  fa c tors alrendy mentioned, namely, 

the presence of sulphides and association of fluorite 

and silica. 

Details of the test are uiven as a matter 

of record. 

The minus 14 11-vpsh rock was screened to -Ive 

three products, -14+28 ILesh, -28+48 mesh, and -48  mesh. 

The f3rst two were tobled scuarotel:;. The fluorlte 

concentrates contained -,.onsiderable sulL)hide uijnerals. 

These were floctod off the -23+48 mesh L).ro. uct, but 

the +28 product was ;oo coarse to  be cleaned by flota-

tion.  The minus 4u mesh _,roCuct was  Lround and treated 

by flotation in t'lo manner already described. 

The followinc, table shows the assays of  the 

products and the distribution of the fluorite: 

:eight,: 	AsLas, 	:Distr1WUnn 
Product 	 : per 	:  per  cent 	: of CaF2, 

z  cent :CaF? 	Si02  :  per  cent 
- 

	

Table conc.,-14±28 	: 3.1 	51.44 	 3.0 
11 n 	-28+48 	:  10.5 	C7 0 52 	 13.3 

Sul'.)hide conc., -28+48 	:  0.6 	0 	 u 
1, 	"  (flotation)  : 8.0 	20.0

e 	 3 0 0 
: 

Table tailing, -14+28 	:  5.1 	25.27 	 2.4 
it 	n 	-28+48 	:  11.3 	37 044  

: 
Flotation conc. 	 :  22.2 	97.54 	1.00 	40.6 
Plottion :ilidcUing 	: 18.8 	57.20 	 20.1 
Flotation tailik 	: 20.4 	25043 	 9.7 

: 
Feed 	 :100.0 	53.4 	 100.0 

Approxirate. 

A screen  test  on the fluorite flotation con- 

centrate  llowed  that 84.6 per cent was  minus 200  mesh. 

• 
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It would aprar fro:n  the above resulte that 

apart fron tha difficultj of separating., the sulphides 

in the coarse sizes, it reqiros comparatively fine 

Grinding to separate the fluorite  [rom  the  quartz. 

The table concentrates are too low in GraL:e  te  be of 

any economic valuo. 

Test Yo. 8. 

A samplo of fluorspar was ..,round to have 

app/oximately 70 per ot.nt minus 200 mesh. ,o(Lo. ash, 

1.0 nound per  ton, and sodium silicate, 2.4 pounds )cr

•ton, uore added to tho _rind. 

ahe sulphides wer.c floatea off in the Isual 

manner, condttioninG for 3 mrutes with l'otassium anyL 

xanthate and floatinL for 6 minutes. 

The rouher fluoriLo concentrato was taken' 

off after conditionint„ 2 minutes with (). 11 pound quebracho 

per ton and fleatine, lu mlnuto2. U.6 pound of Rea!;ent 

708 par ton war used. 

In tl,e first cic:InILF 0.4 pcunn cuecrucho 

por ton was useo and 0.2 pornd Rea: ent 700. In the 

second cleaninL 0.192 pound oleic acc: was adc 3 od and 

an equal amount In the tAird cleaninL. In  th  e  foulth 

0.1 pound RoaLent 708  vas hsod. 

Reslts: 

Product 

Food 
Sulphide 
Fluorite 
iddiing 

Tailinb 

:Yieleht ) : 	Assays, 	:Dist7rUiltion of 
: per 	cent 	: fluorite, 
: cont 	CelF:.2_1.. S102  : 	 per  cent 

: 100.0 	53.4 	 100.0 
conc. 	 :  12.1 	7.05 	 1.6 

: 36.4 	96.62 1,59 	66.0 
: 29.9 	54.74 40.53 	30.6 
: 21.6 	4.34 	 1.0 



The rnidfUlng products cortain aroxat  

the sa-de, amount-o2 fluorite (.1! the fod0 ror the  up  

of detorminin if this i:roduct cold ..3(c further cricon-

trated, a number c, -.0 middling „;roducts were combn:)d, 

reground, and re-Uoated. The results aro shown under 

Test No. 9. 

Test  Uo. 9. 

Tho material ww3  ground  witil soda as'n and 

sodium 3111oz:it° and a  rcuLher concentrte 	off 

0.8  pound quebracho  per  ton  and 0.6  pound Uea ;_.ent 7(. 3  

or  to.  The  rou:bor conzentrate  iras  cloa7ied 5 

In the 1:Irst,  O.3  pound q-cebracho  was a(-Ided and In thE 

second, 0.472  pound oleic acid per ton. No rea,.,ents  were 

added  in the  •  last three cleanings. 

Results: 
:(.1eight ) : 	Assays, 	: Distribution  of 

Product 	: per 	Der cent 	• OaF2, 
• 

:  cent  :  Cal'?  :  S102, 	pe:c  cent 

Feed 	 : 100.0 	50.00 	 100.0 

Fluorite 	:  $0.6 	95.81 	2.85 	 58.6 
concentrate  : 

Tallirg : 69.4 	29„81 62.26 	 41.4 
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Conclusions:  

The results of the investigation have 

disclosed that  the presence of eulphide rimerais  

and  te  close association of  the fluorite  and t;ra 

silica make it impossible to produce  a satisfactory 

grade of  metallurgical spar  by Lravity concentration 

methods. 

7lotaticm  gave more encouraging results 

and by fine L;rindinL,  at  least  70  per  cent minus  200 

mesh, fluorite  concentrates of a .-:rade  suitable  for 

acid spar, Llass spar or  enamel  spar  were produced,. 

Flotation  of  fluorite  is  not  difficult and ReaL,ent 

700 or oleic acid are satisfactory collectors and 

frothers. The sulphides are readily removed  by pre-

lninary flotation usinL, xanthates as collectors. 

The silica is depressed by :odium silicate and quebracho. 

The recovery is around 65 per cent. Re-treatment of 

the middlin; would increase this  figure  to 70 per cent 

or better. 

The economic treatment of the ore eill be 

dependent on the extent of the deposit and the demand 

for the  grade  of spar produced by flotation nethods. 
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