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OTTAWA 	January 3, 1947, 

R.EPORT 

of the 

ORE DRESSING ALI) METALLURGICAL LABORATORIES1 

Investigation No ,  2161. 

Bleaching of a Barytes Ore from Canadian industrial 
Minerals Limited, Walton, Nova Scot'la, 

Fifty pounds of crude barytes ore was received 

on OctOber 21, 1946, from Mr G.  C  Campbell, lianager of 

the Canadian Industrial  Minorais  property at a1toii, Nova 

Scotia. The shipment was initiated by Kr. R. P. °pie, 

General Manager of the company, at 67 Yonce Street, 

Toronto, Ontario, 2revious1y, Investige.tion Report 

N0,2106 (dated September 10, 1946) had teen issued, 

consistinË of a screan analysis investiFation on ore 

from this property, 

LocatiOn of Properlv 

The prooerty of the Canadian -;:ndustria1 Minerals 

Limited from which  trie  present shipment originated is situ= 

atod near Walton, Nova Scotia, and is ac:,jacent to the 

railwaj station of Scotch Village, NOVII scotia 
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Purposp_of_the_Invostiga»leng 

As otated In Mr, Oplaïs latter of October 8, 

1946, It was desirod to ascertain nwhether this mater1al, 

containing Impurities above specification, could be 

satisfactorily bleauhed with either sulphuric or hydro-

chloric acid in the manner normal for this process o n 

Characteristics of the Ore 

The  shipment eon?Inedof MRS1118 barytes with a 

small number of Irregular patches of dark brown to black 

rock material and coated with reddish brown stains of 

iron oxide, 

SeAmplin&and_Anag 

The 50-pound sample was crushed to mnue 14 mesh 

and a representative sample was obtained by standard 

procedures, This  sample assayedg 

96,72 

ee2° 	
1,46 

Al 0, 	..„ 	0‹,59 
2 0 

810
2 	

- 	o,ezi 	es 

Ca() 	- 	0,54 
MgO 	_ 	Trace. 
Loss on 
ignition  

Results of Investigation 

.The results obtained from the test work show 

that bleaohing with 100 pounds of sulphur1.0 

acid per ton of' ore  gave a product assaying 99 01 per cent 

13a50 4  and 0,03 per cent Fa 20.5 0 The colour obtained - 

should be an acceptable grade of white, TO8t8 WOrea also 

made with h7,rdrocilleelc acid and with  sait  ° These latter 

tests gave final products which did not conform either in 

analysis or colour to the desired specifications, 

per cent 
re 

ss 
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:^^rROCy^^^^RE.,=^
Portions of the ore Naa:^^^a grounc^^. to c.iJ.;t'X'erQ,^t

ofi;ac^^ (genoraJ.ly to 96 per cent minus 325 mesh) and

placed In large betz^^orso Diotilled =ter was added in

an mc►uxat xaecgssa,iy to prcaduce, a thick ^,aa.stQ, Allotted

quantâ.i.ion of sulphuÿ:°ica YdrochJ_or:t.€: acid or salt tizraMa

adc3ad„ and the Mole was ar^,;lta'Ued to a smooth conalota:rzcyo

The beakora were then covered and placed in a constant

temperature oven :â o:[.' 12 houro0 The t^.^^.%!,17er£i.t2.?rG) used l'd`4-l.r`.'

from 701 to 63° Q The bFÀtch was Ven rexâloï.rQ4P, l"oCilG7N!P

distIlllrJd water added In the proportion of 5 of UdatQr

to one of ore, and •+ hos-+ou&R.y rra.;i.xedo The pulp was thma

a3e^..tled for a 5-minute period and the solution decanted

off ., This solution was then titrated foa.^ acidity in ovder

to determine the amcauni., of acid consur pi;icana T.?int1.â^loi.i

wi°r(3r was again added to the rer3 F,..duop agitated, sotirledp

and the ^veyflaw dracanf^a& The proc;er^s was repeated six

ti,imesp The final decantation should leave just enough acid

r.3o that :ï.ron sulpha te gives a slipt blue with potassium

farrcaca^anic3.c. o This final product was then filtered and

finally â.s iod at a . ►c► =,a e,eMa_cafa.tLareo

H\.esG'1lts of Test Work.,

Trc^t Noo ^>c^°r^e^a1 ':^^soi^ a:rae^a.^,̂A^^iy.a:^.r^a 4^....r,..-n ^..._..,.r.,.-,.,..^...,^....--_..^.....R^...,^.`....,^-,.^.,{.s,b.Y^,.n..-.

A portion of We ores or,snskted to minus 14 .rncash.,

was screened to r^iffarFJnt M1iized products and these prc ►-

F'.^ uo& were ive:s. g:ierl and asaE+.YOd for P0^.^05o

(Ccnt.'.^^tv0d on next page)
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( Ro suit s of Test Work, pont d) - 

Re su lt s g 	
- 

•A,  os 8 y, re• Di s tr ibut i on of 
IVio s h 	. 

	

. 	P05;' 	. . 	Fe 0, , . 2 5 2 . 	Po203P per cent 
8  càn'e 	g per cent g 
0 
. 

- le+ 28 g 	6.5 	. . 1.24 	. . 	7.2 
- 28+ es g 	93 	, . 1.21 	. 

- 4.8+ 65 g 	9j,  . L16 	8..9 
- 65+100 g 	8,8 	0 . 	1.10 	. . 	8 . 1 

	

-100+150 g 	9. 1 	

• 

1 04 

	

 
-180-1,200 g 	9 .4 	g 0. 96 	g 	7 .5 

	

- 200+25 g 	7 ,, 8 	g 0  a77  
-325 	g 400 	g 1 .37 	0 459  

	

g 	 , 0 
Total g 100.0 	. . 1.20 	. 

. : 

	

g 	 0 

te. 

- 2.3_19». c ni:Ltsp,e_m6:1 o 	4:1,1 

:Portions of the different s:Ues obtaîned in Test 

ro. 1 eere subjected to a sulphuric apid leach by the standard 

mothod at a taaperature of 80 °  C.. The quantity of acid 

used was 75 pounds.per tQn 0:7 ore. The results were as followsg 

- 	 g A s say of Ble—a-clio d' â-e:ryf..-e-S—, -7-.  — 
Mo ::3 h 	g 	re p0 3 Der cent . 	g 	0 olour 

0 	 g 
- 14-V  28 	g 	Q22 	 . . Re d. 
- 28+ 48 	. . 020 	 g 	t? 
- 48+ 65 	. . 	 0 . 12 	 . . tu 
- 65+100 	0 . 0 , 09 	 . . Pink 
-100+150 	g 	 0 .09 	 g 1Pa :Ln t p funk . 
-150+200 	: 	 0 .09 	 * , 
-200+325 	g 	 0.08 	 . . n 	n 

-325 	 g 	 0006 	 g Vary fa int pink . 

• A similar tot  %go s made u s Ing 100 pounds of  H0  S0 

per ton e 

Re SU leG Pi 
e,..aaawe-ntaara tualraaar,...Ausaa.ec.: welee,,,,aaa-a.a.-7.)eitia,agarara. rà Sa y of 131(., a 	f.3-. 	s 	g 	 • 

sh 	 or c.:0 nt 	g 	0 o o ur 
rrrt.<41,,,,,3 	 4,1M1.,t,r 

0 . 026 	 g  Red. 
- 281- ea . 	 o .> Io 	 g Re d di s h 
- 48+ 65 	g 	 0 .07 	 8 ..i) ink 0 tu . - 65+100 	„ 	 0 	 .• . .08 	 . 

. -100+150 	 0 .07 	 2 Pal nt pink . . 
- -150+ 2W 8 	0005 	 . 0 sri 	te 
. -200+525 	. 	 0.05 	 * . Very faint pink. 
* -325 	 0 	 0.025 	 g Dead white. 

From the above tests it appears reasonable to assume/ 

100 .0 



derepownr, • • 
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112SO4 : 12304 	Aasaof 

	

Test : Added, : Consumed, : Bleach, Fe203: 	 '- 

No.  : lb./ton : lb./ton 	per cent 	: 
Colour 

of Bleach 
• ■•••••••••■•■•••■•••1•■•••••••••••• 

• 	• 	• 

Pa:e 5 - 

(Results of Test Nork, contld) 

that a c,rind of minus 325 mesh and 100 lb, H2304 per ton ore 

necessary in a'der te obtain a suitable product of bleached 

barytes, 

Test No. 3. 

In this test portions of the ore were L round  to 

98 per cent minus 325 mesh and subjected to the standard  proce-

dure, usin different clume.A4esof H2SO4 *it the process, at  a 

temperature of aoc'  C. The results were as follows: 

34. 	: 	25 	: 	8.2 	: 	0.75 	• 

3 3 	: 	50 	: 	11.5 	: 	0.12 	. 
30 	: 	75 	: 	17.2 	: 	0.11 	• 
3D 	: 	100 	: 	26.0 	: 	0.07 	. 

• . 	
' 	 •  

Red. 
Pink. 
Faint  pink. 
Extremely 
faint pink. 

Test  No. 4.  . 

Five per cent of salt was added to the bleach prior 

to the heat treatment. Conditions otherwise were sirnilar to 

rest No.  3  with a temperature of 800  C. 

Re sult s : 
: H2804 	H2SO4 	Yer-  : Assa7  of  : 

	

Test : Added,:Consumed,: Added, :Bleach, Fe203: 	Colour 
No. 	lb. ton: lb. ton; 1.12 .2n_lper  cent 1 of  Bleach. 

• • • • • 

4A 	: 
: 

4C : 
41D 

25 : 	7.5 	: 100.0  : 	0.86 

	

50 : 18.0 	: 100.0  : 	0.24 

	

75 :  28.5 	: 100.0  : 	0.04 

	

100  : 37.0 	: 100.0  : 	0.04  

:  Red. 
n 

: Faint pink. 
:  Extremely 
:  faint  oink, 

. 

The addition  of NaC1  to the bleach seems to improve 

the colour of the final  product  in  Tests  Nos.  40  and 4D. 

- 

Test  No. 

1u  this  test  a temperature  of  70 0  C. was  used for 

the heat treatment, replac1n7 the 80 °  C. previously used. No 

5. 



	

100 	: 	28.5 	: 	0.030 

	

90 	25.,6 	: 	0.037 

	

80 	: 	22.8 	: 	0.037 

:  White. n 
: Very faint -)ink. 

• 
• • 

GA 
6B 
60 

: 	- 
7A 	; 25 	• , 
7B 	:  50 	: 
7C 	:  75 
7D 	;l00  

• • 

1,15 
1,15 
0,96 
0.47 

Red. 

re 
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(Results of Test Work, cont , d) - 

salt was adeed. 

Results: 

	

H2304 : 1î2SO4 	: 	Assay of 	; 
2est : Added, : Consumed,: Bleach, F0203Co1our of  Bloch  

	

No. : lb. ton :  lb./ton  ; 	per cent 	: 
• • 

5A 	: 	100 	; 	22.0 	: 	0.074 	:  Faint pink. 
. 	n 

50 	: 	30 	: 	16.8 	: 	0.160 	:  ?ink. 

Test No. 6. 

The temperature was raised to 85 °  C. In this  test. 

Conditions otherwise were standard. 

Results:  
: H230 4 	H2304 	2 	Assay or 	: 

Test : Added, : Consumed: Bleach, Fep03 :Colour of Beach 

	

No. : lb./ton : lb,/ton : 	per cent'  : 

5B 	: 	90 	: 	21,6 	: 	0050 

1.  

It seems to be sp .oarent from Tests Nos. 5 and 6 that 
the temperature used ln the heat treatment is Important. 

- 
Test No. 7.  - ferochloric Acid Treatment. 

In  this  test hydrochloric acid relaced the s . 11phuric 

acid used in  the nrevious tests. Different amounts of hydrochloric 

were used in thls test. The temperature was SO °  C. The results 

were as follows 

:  1101 	Assay  of 
Test ; Added, 	Bleach, Fe.)0, 
No. :lb. ton : 	er cent '   

Colour of Bleach 

The acid consumption was  hlija  in  this test,being  74.5 

cent loss in Test No. 71) . 

Test No. 8.  -  Bel + NaCl Treatment.  

100 lb./ton of  sait  was added  in  this  test.  Conditions 



• 
• • 

• 
• 

• • 
e 
a 

• 

Red. 1.17 
1.17 
2„14 
1.16 

9A 	: 	100 
98 	. 	150 
90 	: 	200 
90 	: 	250 

be 

ea. 

••■ 

et  • 

BaSO4  
Fee% 
31.02 

Al20 3 

99.18 per cent 
0,03 
0.33 	tt 

Trr.ce. 

- Paj,s*7 - 

(Fesults of Test Work, contld) 

otherwise were similar to Test No. 7. 

Test : Added, : Added, : Bleach, Fe202: 
of  Bleach 

_ 	Colour 

	

No. :lb./ton : lb./ton : 	per cent-  :   of Blea   
. 	 ; 	 . 

	

. 	 . 

BA 	: 	25 	: 	100 	: 	1.22 	: 	Red. 
8/3 	: 	50 	: 	100 	: 	3,05 	. 

Bo 	: 	75 	: 	100 	: 	0.78 	. 

Bp 	;  100 	: 	100 	: 	0,42 	: 	St 

Test No. 9. - NaCl  Treatment. 

In this test different quantities of  salt were added 

to the bleach. No sulphuric or hydrochloric acid  was used in 

this test. A heatin temperature of SO° C. was used. 

Tes; >  Salt  Added .„: Blea.ch, 
-Pcenet-2°3: 

 Colour of  Bleach 

fe. 

Test No. 10 (Final Test).  - 
Sulphuric Acid Bleach. 

tIde final test a temper5A , tre  3f e5° 0. was 

used with 100 pounds of 112104 per ton. 

cent minus 325 mesh. 

Re  .u1ts:  	 
H2304  : 112SO4 :  Assay of  : 

Test :  Added,  :  Cor.s.:.11:ea s : Eleacn,  Fe203 ; 
Po. :lb,/ton  :  lb./ton :  par   cent 

10 	: 100.0 : 	32.0 	: 	CO3 

Colour 
of Bbach  

Dead 
white 

The  acid  consumption was  32  pounds sulhuric 

acid pAr tnn. 1"7.17,t fl.neT  bleRehAd prneiunt assa 

(Continued on next page) 
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(Reslalts of Test W&AQ i,onis9d)

c7?Q ° Tracv,
^lg,^ rt 18

Lc.s .^i On
;. 6nitian °. O o 55 per r„ rnt

.

Som 4 pool-Ida of this MWAK was
procrassod and,

sont to Mve opie at To.cso7.toa

In the i:l.fP(frCI'kt VF:3i;ti9v tQinpFrat1lY,° t̀:'.S of

700
Z to 8 a r . à Q C o were L2âc:d ail a 12-hC?î1.î' heating L1000d W0

considered aasan dal for 'th00A t0riapcrai,uv0s^ it Wnuld UP"

possible that W pr^ct^ ce,,
aire st.. rrna Is used for heating,

jJ11:cTposûs
the '3,e" 7e3?atY.lra would be 3.`'aisad lxCrme ten or

Aftt`'on

degrees and the time of opeva`i.^^ on co7.lc^ be cons; c},ue:k^tly

sh ca rtc9:ti x ed.,

1,\,l^^.L^\^1^4+7a^^•
and 4r an4ll,...ia..l.oÂh6J o

. r . ,...^ 1. .. T. ^ `..,.'.

he t^e^+ t work fo1lav;d the z°,anda^.^d m,t}..Lado "166

for the bleaWxa.,; of }aax9^^eb 0^e as.pp"c:tl8od

in WIww ^oyr.'i. n U, ^ A. Th:?. S^r^c ul zr ';. a^ ^ mac?.i fi 3. ud

.ovdoz° to conf c,:q -,i evî.th the s?,aa!.l-, calo tests

is -auscz:°.Cbod, nn. some NMI9 on 1400 3^

t ive P?°C:1Cadu1.^f! „ eP

in. plants

some; Mae, In.

We proceduvt7

unde:-•

it was found that a 8r5 nd Of

mime 325 inesh,axa acs i.d Wit:? can of JQ pouncj 8

rr:I:nvestS.san ,

99 per cent

of SLa.lAhLI}'

afild
per Ÿ:4)iC}. cf ore, a 'ÎiC3I11k3e3'a'GurQ of COO C, and a b.Ll3aCii".lin-^. î

period of 12 ' .raurS v;+ope required to
p;:°cadt,l^t

ar-Isaying 99 po: cent ^^304 and =3 per cent W20W MG

s^.^lpWrio acid co,.ts"t:q.u+n was 32 pcaunds ^.^.:v ton Of ma'!,Orin:s..

i,i.°C36Nedo
Tests were also made uAng hyd.x^cacialoria ar..:t.c^

rop:i.acing the ou:kphur:°Jtic:; these wa:r*e not ,.sLycct.a.^sfu:.L, the

vasùltant bleached product be+ng rdc? in colouvn +raith a high

"Le1A s,onstnq^tion4 The addition of salL to the 4,u:1.p.huxr:},t,,

e).Ad ti;'_eac}:, }^^elped the bleaching procKs to a voraT slight

exi.ent.
Test No. 9, in Mich salt was used witb«ut any
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(Summary and Conclusions, cont'd0 

acid a  gave hardly any beneficial results. 

The A.S.T.Mo standard specifications for barium 

sulphate pigments, A.S.T.M. Designation D-602-42 e  state 

that thn maximum ferric oxide content for barytes 

• 

	

	0.05 per cent Fe2O3. The bleached produàt,  rebulting from 

this test work a  having an Fe203 analysis of 0.03 per cent, 

meets the above specifications. From the summary of the 

work done e  it would appear reasonable to assume that the 

standard method bleachine;, as shown by . the sulphuric 

acid treatment a  would produce a satisfactory product. 

However, since the A.S.T.M. specifications further state that 

the colour of the product should be as mmtually.agreed 

between purchaser and seller a  it is recamended that if 

the sample of bleached barite a  as submitted, is not satis

factory further laboratory test work be conducted. 

00000000000 

00 000 

0 
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