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of the 

ORE DelISSING  AND  METALLURGICAL  LA30RilT0RI.  

(Further  to Investiation Report) 
(No.  19651  dated Dec.  1 $  1945.  ) 

Final Report on the Concentration of Barytes 
Tailings from Canadian Industrial  Minerais 

 Limited,  Walton,  Nova Scotia. 

Shipments: 

A total of  three  separate samples  were  submitted  to 

these Laboratories by Canadian Industrial  Minerais Limited, 

iton, Nova Scotia, per Ir. 	Dickson, Manager. 2amples 

Nos.  1  and  3 represented  the  undersize from the  No, 2  screen 

in the companyfs  washing  plant and Lample No.  2  represented 

the Akins classifier  overflew  from  the  same circuit. The 

details of  these  samples  are given in Table 1. 

(Continued on next  page) 



2.  :Akins classtfier: 
• : overflow 

: 110 : 59.55. 
• 

It 

(Shipments, centte - 

TADLC I.  -  Samples  1-eceived. 

• Date 	 cent  
Material 	:Received:pounds  :BaSO4  :SiG2:Fe20:CaCO3   

• • 	 • • 

Sample: 
No. : 

1.  :No. 2 screen 	:Oct 5/45: 335 : 92.05  1.96 1.66 
:  undersize 

: 	 • 	. . 
. 	. 	. 

3. :No. 2 screen 	:Dec.5/45: 600 : 92.00 0.84  4.20 1.92 
: undersize 	 . . 	. . 	. 
: 	 . 	. 	. 

. 	. 	 . 

t , Caeculated from  test products. 

In a covering letter Mr. Dickson requested that  test 

work be undertaken in an attempt to obtain a barite concentrate 

analysing 94  per  cent  13a304 (minimum) and 2 per cent 6102 

(maximum). 

Results  of  Test  Work: 

Laboratory  tests conducted on  Sample No.  1  resulted 

in  a  final barytes concentrate analysing  95.70  per cent  BaSO4 

and 0 . 60 per cent  S 1 02. 'Barite recovery was 82,5 per cent. 

This work was covered in detail in an interim report (Investi-

gation Report No. 1965), ssued by the  Department on December 

1, 1945,  in which it was requested  that  a  larger sanple be sub-

mitted so that a final test could be undertaken on a  continuous 

basis'to confirm  the  results obtained in the laboratory work. 

This resulted in  Sample Jo.  3 1 s  being submitted on December  5, 

1945.  

The test  work undertaken on Sample No, 5 has con- 

firmed the previous resultne. The final barytes concentrate 

obtained by screening, hydraulic sizing of* tne screen  undersize, 

and tabling of the sized products analysed  as follows: BaSG4, 

95.56 per cent; $102, 0,39 per cent. The  arite recovery 

was 87.8 per cent. 

The present  report  deals with  the test work performed 

.11 



(Results of Test 'iork, cented 

on :Ii..tenple No. 3. 

Sample Ho.  2, which wau found to ba  approximately 

82.3 per cent elinus 200 mosh,  WRG  tabled, resulting in  a con-

centrate analysing us  follows:  3eSO4,  95.32 per cent; 

3102,  0.68  Pe  r  cent.  The berite recovery.  was 27.4  per cent. 

The results of the test  work on this sample were covered in  a 

letter to Mr. Dixon under  date of January .  12, 1946. 

Test 'Jerk Perfurele., :)o.mple  No. 3. 

The 600-pound sample was fed to  a  Wiltley centri-

fugal pump which, in turn, passed the ore to a  10-mesh (square 

openings) Hum-mer screen. The ore passing over the screen was 

subjected to  a  thorough washing froM sprays. This operation 

saved approximately one-third of the feed to the acreen as 

finished product. The screen undersize wae thickened and sent 

to a 4-spigot, Richards, launder type, Vortex classifier, the 

claaaifier overflow passing to an Allen-type cone. 

The product obtained from the No. 1 epigot was 

finished roncentrate. Tabling was required to improve the 

grade of the other products. 

The No ., 2 Spigot product  vas  tebled  on a  Wilfloy 

quarterdeck concentrating table'with circulation of middlinge. 

The products from Spigots Nos.  Z.  and  4  were combined with the 

cone underflow to make one product for a tabling test, The 

cone overflow was diecarded. 

Table :a showe the results of ecreen tests on the 

various products obtained from screening and hydraulic sizing, 

Table III shows the results of the  sizing teets,a  n  d Table "1,V 

ives the resulta of the tabling tests. Table V summarizes the 

results obtained  In  terms of the sample as submitted. 

(Tables Il to V follow,) 
(on  Paie_es 4 and 5. 



Screen Tests on Sized Products. TABLE a) 

0 

- 	M081 	NO. 	44;0 	NO. 2 .Dplgot  No.  0 Spleot  No.  4 op tr,ot 	one 	 one 
Mesh 	: 	Product 	Produc- 	Product 	Product 	Product 	underflow 	overflow  

	

7U---7771-e-17 	-7: 	7 -=7-- E7.--  , 	oin 	-77 	/,. 	07 	:Nt t_l!Cum. 	u 	 . 	 eg  ;d ii 	. 	.0111.  p. 	/ 	1 	. 	/). 	. 	0 	vt . 	0..uum.j1  14u. 	Ag:Cum. 	4b Wt. 	%:611m. 
  • 

	

+2: 	0.5 	0,5 
-2 	+3: 	2.0 	2,5 
-3 	+4: 	4.4 	6.9 
-4 	i6: 	10,9 	17.8 
-6 	4-3: 	22.0 	39.8 

	

-8  +10:  51.1 	90.2 

	

-10  +14: 	Ç.3 4 	99.3 	21,3 	21,3 	1.1 	1.1 

	

-14 +20: 	0„b 	99.8 	,:d8.1 	59.4 	9.6 	9.7 

	

-2,) +2d: 	0.L 	9r..1.9 	24.0 	P.3.4 	16.4 	26.1 
-2,8  +33:) 	 , 	11.6 	95.0 	24,1 	b0.2 

	

0  1 	i00  0 -3 5 -4, 48:) 	' 	- 	' 	3 ,1 	13:3.1 	19,5 	19.7 	0 .1 	0.1 
-48 	465: 	 3,0 	09.1 	.t.3,7 	88.4 	1.1 	1.2 

	

-65+100; 	 0.9 	109.0 	7.2 	95.6 	7.4 	8.6 	1,3 	1,3 

	

-100+150: 	 2.6 	98,2 	26.9 	35.5 	7,1 	8.4 	0.4 	0.4 

	

-150+20C: 	 0.,. 	98 0 4 	27.4 	62.9 	14.7 	2,;. 1 	2.3 	e:.7 	0.1 	0. 1  

	

-200: 	 1  6 100.0 	37.1 10u.0 	76.9  100,0 	J7,5 100.0 	99.9 100,J 
• 

Totql 	:100, 0 	1 00,u 	Jüu.() 	100  ,0  1 00,0  1 00 .0 	100,0  100M 	1 (0,f)  100.0 	100.0  100.0 	100 ,0  100 .0 

o 

hzj 

o 
■ .3  



+10 mesh 	•  196 
-10 mesh  (cale,) 	4C4 

32.7  95.90 0.36 
67.3  90 .28 

72.95 95.08 
65.78 27.05 

Table conc. 
Table tailing 

	

25.0 	 94.24 

	

75.0 	 7e7 .94 • • 
• • 

Product 

+10 mesh 

20.9 
7.8 

95„00  ü•38 
65.78 

21.6 
5.6 

94.24 j„64 
77.94 

2.2 	82.54 

1,8 
4.6 

2.0 

1.8 

(Test Work Performed, 	 contld) 

TAbLE 1I1. 1,.:esu1ts  of  .icrecning...1.21....1111nE. 

Welt 	:  Analysis,  :  Distribution 
• tsr  :  per   cent :  of Barite, 

:Pounds:  cent:3asoe:   3 100  :   per  cent   
Product 

	

: 17G 	2:%2 95.58 0.42 

	

: 172 	24-J.7 06.18 
: 	13 	2.2 34.34 

	

8 	1.3 i.7.34 
: 	22 	3.7 88.10 

Cone overflow 	 : 	15 	2.2 82.54 

600 UJO.0 92.12 

34.05 
65.95 

30.30 
26.85 
2,02 
1.24 
3,54 
2,00 

100.00 

No  1  Spigot 
No. 2  Spigot 
No. 3 Spigot 
No. 4  Spi3ot 
Cone underflow 
Cone overflow 

Total 

-------- TABLE IV, - Results of  Tablin&Tests. 

Product 

No. 2 Spigot  - 

aeight, 	: 	PAI504, 
: 	per  cent  :  per cent 
• 

Table conc. 
Table tailing 

Spigots Nos.  3  and 4 : 
Products plus Cone  : 
Underflow 

P,tBLE V,  - Summary of Results. 

No.  1  Spigot conc. 

No.  2 Splgct  - 
Table conc. 
Table tanings 

Analysis e :Distribution 
Per  cent  : of Barite, 

:per cent:BaSO4:3i02:  per  cent  

	

32.7 	95.90 0,36 	34.1 

	

; 29.2 	95.58 0.42 	30.3 

• 

Nos. 3 and  4  Spigots  : 
and Cone Underflow - 

Table conc. 
Table  tailings 

Cone overflow 
(discarded)  •  	• 

Total.  ;  100.0 	92.00 	100.0 



••• 

Concluelons: 

The test work perrormed un Sample Fo. 3 resulted in 

a barytes concentrate analysing as follows: 

Per  Cent  

BaSO4 	- 	95.56 

SiG2 	 0.39 

The  barite recovery was 87.8 per cent. 

From Table V it may be calculated that, if  only the 

+10 mash product, the No. 1 r.lpigret product and the table  con-

centrate from the  No.2 Spigot product; are taken into account, 

the finel barytes  concentrate will analyse: 

Per Cent 

3aS0 	- 	95.58 

Me2 	 0 039 

The barit e recoiery in  ti-tis case would be 86 per cent. 

hecommendatione: 

From the test work performed on the samples submitted, 

there would appear to be two possibilities regarding the treat-

ment  of the tailings from the present washing plant at Walton. 

These are outlined belowz 

A . 

Installation of a squareeopenini.; 10-mesh . screen 

following  the 10-mesh screen at present in the washing circuit. 

The further washing given  the  ore in this way would reduce the 

present tailing lossee by approximately one-third. It  might 

be  round  advantageous to change the present screen to  4 or 6 

mesh rather than 10 mesh and wash more  ot  the finer sizes on 

the new 10-mesh  screen. 

The  10-mesh-screen undersize would have  to  be 

thickened before paseing to  a  hydraulic  sizer. This  operation 

could  be most readily neeformed in an oversize Akins  spiral  or 

a Dorr rake classifier, either of which  would sufficiently 

dewater the pulp.  The Akins is less likely be become  sanded 



(Recommendations, cent/d) - 

and would LOme a better washing of  the ore. The classifier 

overflow would go to Naate. 

A tvo-spigot nydraulic sizer, p-obably made  en the 

property, would ;lye three products, namely,  the  No. 1  bpigot, 

meeting the required specifications as to barytes and silica;  the 

Ne. 2 :„pigot, for  tabling to  grade; and an overflow going,  to 

waste. The  No. 2 Spigot product would  have to be tabled using 

a  large capacity concentrating table havins  a  suitable deck. 

B . 

Installation of  a square-openir, 10-mesh screen, 

exactly RS outlined under  "a"  above, with thickening  of the 

screen undersize. 

Thickening of the screon  undersize, because  of the 

relatively large particle eize (-10 rash), should be done  in 

two steps: (1) Akins npical  or Dorr  rake classifier for 

dewatering the coarse sizes,  and (2) the classifier  overflow 

passins to  a thickener for thickening  the fines. 

The dewatered coaree  pulp, together with the thickensd 

fines, then pascieg to e  hfdraolic sizer, preferably of the 

?ahrenwald type, would reoult  in  five or  six products. ene, 

perhaps two, of the spiget  products would meet the required 

specifications as to grade of  barite and ailica. The other 

spigot products would have to be tabled to  grade, the type of 

tab.26 used depending upon the eize ef particles obtained from 

the  various spigots. It would probatly be  possible  to combine 

the products from two or  more spi,sots as  feed to  one teeole 

(as  was done in  the laboratory  test).  fehe final overflow from 

the sizer would .2,c) to easte. 
• 	0 

Based on the test.work undertEueen in the laboratory, 

flowaheet "B" would sive 2 or 3 per cent higher recovery of 

barite than would be obtained with the flowshect  outlined 



- iat3,•;c.) 6 ..

; ;iec ornr.aondati ons, cont ld ;

under "A", but a cGrisiderable ::.r,.cres.se in =_^uipmUnt Wrauld be

...:°caquired to obtain this addi tïonal r ecove,°ya i_-:e d.i.^A i Lt]^.':

advantage of the "B" fl.owsheet is that i t would be j..u^mec?itLtely

available to handle any changes in the ore that ,nay" be i ou.nd

at a.Latpr date and could, irI the meantime, be cpers.te4i an

out] : ned under "A" abC"Gep by allowing the â.asL two or tyr. Eie

spigots to go to waste.

Note: If it 23 decideci to atteript to c:oncentrate, by

babling, the overflow from the 1).resel:t Akins classifier, it

;rcight be found economical to thicken ta^e over fl^ a Yv fror.^ the si Gei^

(either from "A'r or frc^:^ nH" above )and add this to the classi-

fier overflow as feed to a ali.r-,e table.

000000000000
00000000

00

EL(Y. n
M e


