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OTTAWA 	September 12th, 1941. 

REPORT 

of the 

ORE DRESSING ANDMETALLURGICALLABORATORIES. 

InveStivition No. 1091- 

Gravity and . Flotation  Concentration of 
Manganese.Ores from the Sussex Manganese Mining . 

Company Limited ,  Sussex, New  Brunswick. 

Shipment: 

The shipment, received on June 25th, 1941, cOnsisted 

of two barrels Of ore, marked 'Main Veint and 'Tunnel Sample', 

.weighing 690 pounds and 510 pounds respectively. These samples 

from the Jordan Mountain mine at Sussex, New Brunswick, were . 

submitted by K.  E. GOugh, President, Sussex Manganese Mining 

'Company Limited, 80 Hammergàith Avenue, TOronto, Ontario. 
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Purpose of the Experimental Tests: 

The tests on the two ores were run to determine 

what grade of concentrate could be produced and to determine 

the recovery of the manganèse, 

Characteristics of the Ore: 

Four polished sections, prepared from the sample 

marked 'Main Vein?, were examined microscopically for the 

purpose Of determining the character of the ore. 

In the polished surfaces the Ore appears to be a 

breccia composed of a hard reddish...brown siliceous rock, 

cemented with fine-grained manganese oxide, largely pyrolu-

site and some manganite. This cement forms only a small 

proportion of the  total  mineral .content of the sections. 

A small percentage  of  Manganese oxide also occurs 

within the angular rock fragments as sparsely disseminated, 

tiny particles, down to the limits Of the microscope (about 

one micron) in size.. 

Sampling and Analysis: 

The two samples were crushed to minus 5/8 inch for 

the graVity concentration tests and samples for analysis were 

cut from the heads. The analyses were as folloesi 

Ylain,ein  Tunnel Sample  
Pereent 	Per. cent.  

Manganese 	. 	19.03 	9.51 
Iron 	 - 	 1.34 	1.90.  
Lead 	 . 	 Nil 	Nil 
Copper 	- 	 0,-034 	0.03 
Phosphorus 	- 	 0.022 	0.04 
Sulphur 	. 	 0..11 	0.10 
SiO2 	 - 	50.11 	61.15 

EXperimental,Têsts:  

The tests were run on bOth Samples of  or  S Using 

gravity concentration (where jigs end tables Were used) and 

flotation. 

(Continued on,next page). 
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(Experimental  Tests,. contld) 

The results obtained on the ore by gravity  concen- 

tration  at coarse sizes were not good, as it was not possible 

to produce a metallurgical grade of product. Flotation tests 

produced a fairly good grade concentrate but as pUrchaserst 

requirements specify a maximum of 12à per cent minus 20 mesh 

fines, the flotation cOncentrates would require a nodulizing 

or briquetting proCess vihich would increaSe the milling costs 

considerably. This difficulty is due to the fine size of the 

manganeee oxide particles and their  dissémination  throughout 

the gangue, mentioned in "Characteristics of thé Ore. °  . 

PART I  • MAIN VEIN SAMPLE. 

GraVi,tle,:ConcentratiOn. 

Test  No. 1. 

In thiS test the ore which had been crushed to minus 

5/8 inch was first Screened to reMove the Minus 14 mesh material 

and then passed through a twocompartMent laboratory Harz Jig. 

The results  are as follows': 

• 
• • 

PrôduCt 

Jig concentrate 
Jig middling 
Jig tailing 
Feed 

: 	Weight,: 
per 	: 

: 	Cent : 

23.9 
33,3 
4?«3 

100.0 

Assay, : 
Mn,• 
er  cent. 

32,72 
18.50 
13,99 
19 •99,  

Distribution of 
mAngéneée, 
_per  cent  , 

39.12 
31,28 
29,60 

100.00 

Calculated. 
■•■••■ 

Test Nô. 2. 

In this test the minus 14 mesh material frOm Test 

No. I was passed oVer the laboratori-sie Wilfley concentra-

ting table .  The results are as ecalceoà: 

(Continued on next page) 
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(Test No. 2, contid) - 

	

Weight,: 	Assay, 
per 	• Mn, 
cent : per cent _ 	 _  

: Distribution of 
mangangse, 

•• 	per cent 
Product 

1st concentrate 
2nd concentrate 
Middling 
Sand tailing 
Slime tailing 
Feed 

3,83" 
2.76" 
2.78 

87.08 
3.55 

100.00 

43,26 
42.76 
23,48 
10.57 
24,56 
13,56' 

12.21 
8,70 
4,81 

67.85 
6.43 

100,00 

Calculated. 
tt Ratio of concentration (combined), 15.2:1. 

Test No. 3. 

In this test the feed to the Harz jig was crushed 

to minus 	inch for the first pass, then the jig tailings 

were re-crushed to minus 6 mesh and rejigged. As the Harz 

jig was fitted with a 14-mesh bedding screen, the minus 14 

mesh material in the feed passed into the hutches. This 

minus 14 mesh material was passed over the laboratory Wilfley 

table without further classification. The jig and table 

results were as follows: 

Weight,: 
per 
cent : 

Assay, 	: Distribution of 
Mn, 	• 	manganese, 

per cent : 	per cent 

1st jig conc. 
2nd jig conc. 
Jig middling 
Jig tailing 
Table conc. 
Table middling 
Table tailing 
Feed 

: 23.8" 
: 	10,8 
: 	19.5 
: 	21.3 
: 	5.0" 
: 	8.8 
: 	10.8 
: 100,0 

36.86 
22,61 
10,53 
7.28 
43,98 
20.14 
11.62 
20,04e  

43.78 
12.18 
10,24 
7.73 

10,97 
8,84 
6.26 

100.00 

• Calculated. 

" Ratio of concentration (combined), 3.5:1. 

It may be seen fram the above results that a 

higher-grade product was made when treating the finer size 

of feed both in the jigging and tabling. 



Product 

cone, • 
conc. 	• 
middling 	• 
middling 	• 
sand tailing: 
sand tailing: 

slimes • 

8.75" 
14.55" 
15.13 
24.44 
13.46 
14.45 
9.22 

100.00 

1st table 
2nd table 
1st table 
2nd table 
1st table 
2nd table 
Combined 
Feed 

39,95 
40.88 
15.80 
13.94 
8.05 
9.75 

22.61 
19.81* 

17.65 
30.01 
12.06 
17.19 
5,46 
7.11 

10.52 
100.00 
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Test No. 4. 

In this test the ore was crushed to minus 14 mesh, 

the minus 24 mesh fraction was screened out from this product, 

and both screen fractions were tabled separately with no further 

classification. The results of treating the two sizes were 

calculated together  (the  No. 1 product in each case represents 

the -14+24 mesh fraction and the No. 2 product the minus 24 

mesh fraction) as follows: 

Weight,: 	Assay, : Distribution of 
per . 	Mn, 	: manganum› 
cent : per  cent : 	 per cent  

Calculated. 

Ratio of concentration (combined), 4.3:1. 

It may be seen that in this test the grade of the 

concentrate was quite high and the recovery approached 50 per 

cent. 

Flotation. 

Tests Nos. 5 and 6. 

In these tests ore at minus 14 mesh was ground at 

57 per cent solids to 56.9 per cent minus 200 mesh and 61.8 

per cent minus 200 mesh in Tests Nos. 5 and 6 respectively. 

The ground pulp was transferred to a laboratory flotation 

cell and floated at 44 per cent solids. 

(Continued on next page) 
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Roueing: 
Sodium silicate 
Oleic acid 
Frother B.23 

1,0 
0.84'  
0.05 

Cleanins-: 
Oleic acid 
Sodium silicate 

no 	 0,14 
Ô:4 

..t' nene 

142 tad■ 

** Ratio of concentration, 4.0:1. 

Product 
• 

• 

	

Weight,: 	AesaY, 	: Distribution of 
Per 	: 	Mn, 	: 	manganese, 
cent : 	per cent  : 	per cent  

55:427:  
16.85 

- 100.00  
. 	 . 

1-‘• 

't I 

t, 
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(Tests Nos. 5 and 6 e  contid) 

The reagents used were as follows: 

Test: No. t. 
Lb ./ton  

Grinding: 

Test No. 6. 
Lb ./ton 

Kerosene 	. 	1.0 	 '0.2 
Sodium  silicate 	2.0 	 1-.0 
Soda gel 	. 	2-.0 • 	 1.0 
O1eic adid 	. 	--- 	 028 _ * 

The screen tests on the flotation tailings•were 

as follOwse 
Test -No., 6. 
1%ight, 
per cent  

+65 . 	 2,1. 
4-100 	 8.0 
+150 	 16,8 
+200 	 16.2 
-200 	 .56.9  

100,0 

Test No, 6. 
weet;-  
per cent  

15 .0 

61.8  
160,0 

Meàh 

Test. No. 5: 
Weighte: 	ASsaY, 	1 Dietribiltion of . 

. per 	: 	Mn, 	. 	mahganiSe, 
:, 	cent .1 pèr cent: '. 	.1)6È'oèrit _ 	 _ 	. 

Concentrate- 	: 	24.8e. 	46'.66 
Middling 	: 	13,57 	25.49 
Tailing 	: 	.61.59 	9.29 
Feed 	 : 	100.00 	20.52*  

- 

• Calculated. 

Concentrate 	25.02" 	42,75 	 54.e6 
Middling 	: 	13.88 	29.58 	 21.02 
Tailing 	: 	.61.10 	7.74 	 24.22 
Feed 	 100,00 	19.53* 	100.00 

• _ 

** 
• Calculated. 	Ratio of concentration, 4.0:1. 

Product 



Mesh per cent  
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(Tests Nos. 5 and 6, contfd) - 

From these two tests it may be seen that a fairly 

high grade of concentrate- may be produced with a fair recovery. 

The insoluble in the concentrate, in bdith these tests was 

approximately 22 per cent. 

•••■■ 

Test No. 7. 

In this test ore at  minus 14 mesh was ground at 57 

per cent solids, to 78,8  per  cent minus 200 mesh. The ground 

pulp was transferred to a laboratory-size flOtation cell and . 

the rougher flotation carried out at 44 pet cent solids, The ' 

rougher flotation concentrate was Cleaned twice in an endeavour 

to produce a highw.grade conCentrate with a low  insoluble content. 

The reagents used were as followa: 

Lb./ton 

Grinding: 
Kerosene 	_ 	0.2 
‘luebrachole 	_ 	1.0 
Soda ash 	 1,0 
Oleic acid 	- 	0,28 

Roughine:  

	

Oleic acid 	-- 	1,•2 , , 
1st Oleanine: 

	

' QUebrachow 	- 	0,4 

	

Oleic acid 	- 	0,14 

2ndrCleaning: 	 0 

	

. -liejabrachO, 	- 	0,2 
- 	Oleic acid 	- 	0.07 

Pine oil 	.- 	0,05• 

'QuelDraqb0 is a çrUde tannic abid extract, 

The screen tests on the final tailing gave the 

following results: 

+65 
+100 	 3.0 
+150' 	 10.5 
+200, 	 7.7 
-200 	 78.8 

100.0 



DI,StribUtiOn' of  
manganese, 

er oetit 
Product  
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(Test No. 7, conttd) 

Results:  

. Weight,: 	Assay, • 
: 	Per 	: 	Mn,  
. cent : Per cent 
• __ 	. 

Concentrate 	. . 16,50" 	45,67 
Middling 	• . 	25,95 	30.80 
Tailing 	, • 57.55 	6,63 
Feed 	 : 	100,00 	19,34' 

38.95 
41.3? 
19a3 
100,00 

#Retio  of  concentration, 0.1:1. 

Calculated. 	. 
" Insoluble 2073, per cent. 

,From  a  CoMparison Of the reaUlts Obtained in,this. 

test withthOse Or.Tests Nos, 5 and , •6, 1,t appears-that there 

is a certain'maximuM grade of coneentraté thet may be obtained 

when treating this ore, The SecOild  Stage  of cleaning used in 

this test did not raise the grade Materially e and. it did loWer 

the manganese recovery someWhat. The extreeely close aSeipota-

tion between the manganese. oxide and the gangUe e  as Mentioned 

under the heading "Characteristics of the Ore," doe$ not allow 

a complete separation of the ehézial particles within the econ-

omiclimits  or grinding, 

PART II.  TUNNEL SAMPLE. 

Gravity  Concentration.  

Test NC, 8, 

For this test the feed to the laboratory Harz - jig 

was crushed  ai  lentle 0 mesh. The ore was passed thraugh -

the jig twice. The product fram the first pass wascalled ,  

the concentrate and that from the Second Pass Was 'called 

theedalinee mheààtêr/i/sSiasifieliM 	 • 
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(Test No. 8, contld) 

through-the 14,-mesh bedding screen was tabled on a Wilfley 

laboratory table.  The reslilts of the test were as fQ11CwS: 

Product 
: W*ight, : Assay. : Distribution o 
. 	per . 	Mn, 	: manga#ese, 

cent 	: Per cent : 	per cent 

Jig cOncentrate 
Jig - middling 
Jig tailing 
Table concentrate 
Table middling 
Table sand tailing 
Table slime tailing 
Feed 

• 

: 	1(5,9 
: 	47.9 
•  
• 4.0 
: 	21.9 

1.2 
: 100.0 

22.55 
9..17 
3.58- 
46.80 
22.70 
5.'28 

15.75 
9.23' • 

23,9 
108- 

 18.0 
21.8 
9.9 

13.0 

100.0 

Çalculated. 
**, Ratio of concentration,,23,3:1. 

Test No. 9. 

For this test the ore waS crushed all  minus 20 

mesh and passed over the Wilfley laboratory table without 

fUrther classification. The results are as follows: 

Product 
: 	Weight,: 	Assay$  • . Distribution cif _ . 	per 	• 	Mn, 	• manganese, 
: , t cent • per cent  • 	per cent  

- 
39496 
11 4 73 
4.75 

13' 4  47 

Table concentrate : 
Table middling 
Table sand tailing : 
Table slime tailing •; 
Feed 

_ 
té 15.38 

11,34 
58.97 
14.31 
100.00 

50.38 
10.89 
22.95 
15.78 
100,00 • • 

• 

Càleglated. 
** 

Ratio of_concentration, 6.5:1. 

Tests Nos. e and 9 indicate that it is pciasible 
to make a fairlY high grade of concentrate with a fair 

recovery if this lowii,grade ore is crùshed. to a fine size. 

The slime loss involved in this fine crushing is, however, 

a difficult problem to overcome as well- as the fact that a 
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(Test No. 9, conttd) 

fineFeehcentrate muet be hoduliZed or brii,Tuetted. Flotation 

will recover the slimes, though briquetting is still necessary. 

Flotation. 

TestS Nos. 10 and U. 

Tn these tests the ore at minus 14 mesh was ground 

at 57 per cent solids to 42.6 and 59,6 pe'r cent minus  200 

mesh for Tests Nos. 10 and 11 respectiVelY. The ground pulp 

was transferred to a laboratory flotation . cell  and  the rougher 

flOtation carried out at 44  per  cent 	The cleaning 

was at 7 per cent solids. 

The reagents used were as follo*s: 

• Test No. 10. 
• reb .fton  

Tes.t_ep,„ 
-  

ime 

vie 

' 

Grindins: 
Kerosene 
Quebracho 
Soda ash 
Oleic acid 

ROughing: 

	

0,2 	 0.2' 

	

1,0 	. 	1.0 

	

1,0 	 1,0 

	

.0.26 	 0.28 

The screen tests On the final tailinge gave 
• 

the fôllowing reSultS: 

Test No.,16, 	W,il_t_le_a_r1.2., 
Weight e 	Weight, 

Mee]. per cent 	per cent.  

+48. 	 3•5 	 - 
+ 65 	 9,0 	 2,5 
+100 	 15.2 	 8.3 
+150 	 17.3 	 14,4 
+200 	 12.4 	 15.2 
-200 	 42.6 	_596.  

	

100.0 	 10O.0 

(Continued on next page) 

•-■ 



Product 

Concentrate 
Middling 
Tailing 
Feed 

Weight,: 	Assay, : Distribution of 
Mn, ▪ manganime, 

cent : _per cent : 	,per cent 
per 

• • 
• • 
• 
0 

Product 

Concentrate 
Middling 
Tailing 
Feed 

13,98** 
3.17 
82,85 

100.00 

40,50 
14.00 
3,74 
9.19*  

61.65 
4.84 

33.51 
100.00 

• • 
• • 
• • 

• 

• 
• • 
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(Tests Nos, 10 and 11, contld) 

Test No. 10: 
Weight,: 
per : 
cent : 

11.08** 
2.66 

86.26 
100.00 

Assay, 
Mn, 

er cent 

42.0 
14.9 
4.95 
9.32*  

: Distribution of 
manganese, 

• Der cent 

50.00 
4.25 

45.75 
100,00 

Calculated. 

Ratio of concentration, 9.0:1. 

Test No. 11: 

t.ttt 

ste Calculated. 
*lb Ratio of concentration, 7,2:1. 

■■• 

Test No. 12. 

In this test the ore at minus 14 mesh was ground 

at 57 per cent solids to 36.2 per cent minus 200 mesh. The 

ground pulp was floated at 44 per cent solids and the rougher 

concentrates were cleaned at 30 per cent solids. 

The reagents used were as follows: 

Grindirm: 
Kerosene 
Quebracho 
Oleic acid 
Soda ash 

Roughing:  
Kerosene 
Oleic acid 
Pine oil 
Cresylic acid 

Lb ,/ton  
- 0,2 
- 1.0 

?:85  
- 0.125 
- 0.42 
- 0.037 
- 0.044 

1st Cleaning: Quebracho - 	0,25 

2nd Cleaning:  Quebracho - 	0.25 

(Continued on next page) 



45.26 
16.74 
38,00 , 

100.00 
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(Test No. 12, cont'd) 

The acreen test on the final tailing was as 

follows: 
•• 	Weight '  

Mesh 	 en_qmI 
+65 	 16.7 
+100 	 17.5 . 
+150 	 17.9 ' 
+200 	 11.7 
-200 	 36.2  

100.0 

Results: 

: Weight, i 	Assay,; 	DiatribUtica-Of 
Product 	 per melgaele$e,. 

, 	1 	.cent 	per  cent,   :per .  cent 	 
. 	** Concentrate 	: 	8,96 	44.44 

Middling 	: 	9.49 	15.52 
Tailing 	• . 	81.55 	4.10-  
Feed 	 : 100.00 	8.80e 

Calculated. 
** Ratio of concentration, 11.2:1 . 

This test indicates that by cleaning a rougher 

condentrate at a high density, a highgrade (44,4 per cent Mn) 

concentrate may be prodUced With a fair (45 per cent) reCovery. 

The coarse grinding in this  test  somewhat lowered the recovery 

over that shown in Test No. 11. 

Summary and Conclusions:  

The Various tests cOnducted on both the high-grade 

'Main Vein' sample and the lower-grade 'Tunnel' saMple 

indicate that some degree of concentratiôn is possible. 

Gravity concentration at thé coarse si,Zes required 

for metallurgical manganese *re did not allow the  production 

of a high-grade-Concentrate or à high reCovery from eithee ore. 

(Concluded on next page) 
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(Summary and Conclusions, conttd) 

In Test No. 3 the coMbined jig. and table concentrates con-, 

tained only 41.5 per cent manganese with a recoVery of 54.75 

per cent, while in Test No. 8  on  the low-grade sample although 

the table concentrate contained 46,8 per cent manganese the 

recovery was only 21.8 per cent. The slime- loss is high when 

treating these ores by graVity  concentration methodS. 

Flotation allowed the prOductiOn of coneentrates 

containing 45,6 per cent manganese, with a recovery  of 55 

per cent of the  mineral in Test No. 5 on the high.,grade ore. 

On the low.7grade ore, as in Test  No. 11, the concentrate had 

a grade of 40,5 per cent manganese, cOntaining-61,6 per cent 

of the  total manganese. However, flotation reqUires that the 

ore be ground fine and this process is expeneive as well as 

giving a produCt which is too fine to be aCCepted  as  furnace 

ore without a nOdulizing or briquetting treateent. 

- It iS dbubtful wheth3e the produCts from the treat-

ment of ores such as those submitted would be of sufficient 

value to warrant any complicated treatment. 

000000.0Q000.0000 

o000Ô0000 
00000 

OS:GB. 
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(Sussex Manganese Mining Co. Ltd.') 
(Investigation No._1091. 	) 

Figure 1. 

Photomicrograph showing fine-grained manganese 
oxide as the cementing material of a breccia and as 
tiny, sparsely disseminated particles within the rock 
fragments. The grade of ore pictured here is higher 
than the average represented by the four polished sections 
examined under the microscope. 

Pyrolusite - white. 
Gangue 	- grey. 
Pits 	- black. 

Magnification: 200x. 

A 200-mesh grid is superimposed. 

OS:PES. 
(Nov./41) 


