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REPORT a. 

of the 

ORE DRESSING  AND METALLURGICAL LABORATORIES,  

InvestiGation No. 1643. 

Amalgamation and Concentration Tests on an 
Oxidized Gold Ore from the Michipicoten 

Area, Algoma District, Ontario. 

Shlyment:  

A shipment of two sacks of ore, total weight 

21C perunds, was received on March 14th, 1944. The ore was 

taken from Claim No. 9074, Township 29, Range 24, in the 

district of Algoma, Ontario, and • as submitted by J.  N.  

Yorrison, of Wawa, Ontario. 

1.Epose of the Investiaation: 

The owners propose to tree.: the ore  in a 5-tan 

Gibson m111 and use a  Deiater . table to make a shipping grade 

of concentrate if amalgamation proves unsatisfactory. Inform-

ation was requested as to the diaposal of the concentrate to 

a mill or smelter for treatment. 
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The ore was crushed and  sampled by  standard  methods 

and was found to contain: 

Gold 	- 0.175 eziton. 
Silver 	- 0.225 
Arsenic - 7.36  per cent 
Iron 	23,a 

Results  of  Experimental Tests: 

Amalgamation during grind in ball mill resulted in 

practically no  recovery.  

Barrel amalgamation recovered Çl92  and consumed 

approximately 125  pounds of lime, per ton of ore.  The mercury 

Is mibject to flouring and  fouling due to arsenopyrlte. 

Teble and  blanket concentration, followed by amal-

gamation cf the concentrates, recovered 13.7 per cent  of the 

gold,  or 02 cene per ton of ore. 

Separation  of  pyrite from arsenopyrite shows that 

the  arsenopyrite  carries more gold than does pyrite. 

Character   of the Ore: 

A  microscopic examination of polished sections made 

from selected pieces of ore showed  the following: 

Gangue:  

The ore is so badly oxidized that it is friable,  and 

the  polished sections were  made with difficulty.  The gangue 

material  appears to be meetly coarse white  quartz.  It is 

extensively stained  and  eoated  with rusty brown Iron oxides. 

Metallic Minerals: 

Metallization is heavy  in the polished surfaces and 

is  represented very lartL;aly by pyrite  and arsenopyrite.  These 

two  sulphides are presert in almoet equal amounts as medium 

coarse  admixtures in gangue. Both minerals  ara shattered  and 
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(Metallic Minerals, conttd) - 

contain numerous inclusions and veinlets of gangue. 

"Limonite" is abundantly visible, rimming and vein-

ing sulphides, as well as stains and grains in gangue. Very 

small quantities of chalcopyrite and pyrrhotite occur as 

occasional to rare tiny particles  in pyrite. 

Neither native gold nor gold minerals are visible in 

the polished sections. The mode  of occurrence of gold was 

not determined. 

Investigative Procedure: 

The  investigation included  the following: 

1. Amalgamation  in the ball mill. 

2. Amalgamation by barrel amalgamation without 
sufficient  lime to make an  alkaline pulp. 

3. Amalgamation in alkaline pulp. 

4. Table  concentration  at  various grinds. 

5. Table aad blanket concentration, with 
amalgamation of concentrates. 

6. Table concentration of a  sized feed, 
with separation of  pyrite from arsenopyrite. 

EXPERIMENTAL TESTS: 

Test No. 1. - Amalgamatior;: , 

In this  test mercury was added to the ball mill 

during the grind. No  lime was added to the ore. 

The sample  of ore «as ground to 72 per cent - 200 

mesh in a ball mill, at a dilution  of four parts ore to three 

parts water. Mercury was added to the ore at the rate of 10 

per cent of the  weight of the charge of  ore. 

Vo lime was added to the ball mill, This condition 

is known as  a  uatural  pulp. The  water showed  a  fairly strong 

acid action after grinding. 

.  The mercury was dispersed in the ore in very tiny 

particles and only  about one-half of it was recovered. i(■ihen 
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(Experimental Tests, cont'd) -

in this condition the mercury is said to be floured. Part of

it was coated with sulphides ( arsenopyrite) and could not be

coalesced into a liquid form. The ars©nopyrite tends to react

with mercury and r,revent amalgamation. The mercury in this

condition is said to be fouled.

After separati.ng the mercury the ore was sampled

and assayed for gold. Assuming the head assay of the sample

as 0,175 ounce per ton, the amalgamation tailing assayed 0.170

ounce per ton. The results incaicate practically no recovery

of gold in this test.

Test No. 2. - Amalgamation.

In this test the ore was ground 72 per cent =200

mesh and then barrel-arial.gamatod, with lime added to the

ground ore in the amalgam barrel.

The ore was groundt, without mercury, in the ball

mill. Mercury was then added to the amalgam barrel (10 per

cent of the weight of the ore) -wi th lime at the rate of 20

pounds of lime per 1',on of oreQ

At the end, the mercury showed considerable flouringR

some fouling, and did not coalesce completely, hfter separ-

ation of the mercur3r the tailing was assayed.

Results:
Assay,s, : ftecovery of t Reagents used ,

`. ^ oz./ ton go%d fl : lb,/ ton- ore
oed : iin = ''^^ cent : a0^

17.1 20,00,175 t 0.145 :

The water showed acidity after the amalgamation,

indicating that the lime was consumed.

'y ssuming the value of gold at ,38050 per ounce, the

value of the gold in the feed is 46,75 approximately and the
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(1^xperimenta). Tests, contQd)l -

recovery, 17.1 per cent, is ,„•1.:i5 per ton.

Test No. 3 - Amalgamation.

In this test lime was added to the pulp until it

remained alkaline.

The ore was ïround in water to 72 per c.^nt -200 mesh,

The water f rom the pulp had a pH of 4.2. The ground ore was

placed in an amalgam barrel and lime was added at intervals

until the pH remained at 8.2 (alkaline). This required lime

at the rate of 120 pounds lime per ton of ore. Mercury was

then added to the ore (10 per cent of weight of the ore) and

the amalgamation was completed. tLdditional lime had to be

added during the amalgamation, to hold up the alkalinity of

the pulp.

Results:
Assays,

Au oz./ton
FeeU^ Tâi'ing

Recovery of : Rsagents used,
gold, : lb,/tbn ore

per cent : ÇaO

0.175 : 0.125 28.6 : 125

The mercury was fairly clean, only a little floured

mercury being seen.

The recovery was 28.6 per cent, or i^1,92 per ton.

Test No. 4. - Table Concentration.

The following tests were made to note the effect of

grinding, to various degrees of fineness, on the Erade of con-

centrate and recovery of gold. Samples of ore were ground in

a ball mill at a dilution of four parts cre to tkzi°eE parts

water, for various periods of time. The were concen-

trated on aAlfley table. The products of each test included

a concentrate, tailing and slimes tailing. A screen test was
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(Experimental Test.s,  conttd)  - 

made on  each to show the degree of grinding. 

Results: 

• -  Assays  :  Gr  11-a. 

	

: As, :Distribution: 	Ratio 	:per cent 

	

:  per : Au, . per : of gold, : 	of 	:minus  200 
:   cent :Oz./ton: cent:  2er cent :concentration:  mesh 

Products 

Feed 
Concentrate 
Tailing 
Slimes 

Feed 
Concentrate 
Tailing 
Slimes 

:  100.0 : 
: 

 
8.9:  

: 	68.7 : 
: 	22.4 :   

:  100.0 : 
: 

 
6,8:  

: 	61.3 : 
: 	51.9 : 

0.18  
0.54 : 13.5: 
0.13 : 
0.19 ! 

0.18 : - 
0.62 :10.90: 

0.18  : 	: 

100.0 
26.8 
49.6 
23.6 

100.0 
25.2 
45.3 
31.5 

■ 

0 

• 

• 

0 

0 

O 

• 

• 
• 

• 

• • 
• 

Feed 
Concentrate 
Tailing 
Slimes 

Feed 
Concentrate 
Tailing 
Slimes 

Feed 
Concentrate 
Tailing 
Slimes 

100.0 
5.2 

50.3 
44,5 

100.0 
9,6 

55.0 
55.4 

:  100,0 
: 	3,5 
: 	60,2  
:  36.3 

• • 
0.17 : 
0.56 : 7.71: 
0.13 	: 
0.18 : 	: 

0.18 : 
0,51 :10.9 
0.125: -- 
0.170: -- 

• 
0,eU : 	: 
0.75 :15.4 : 
G.I45: 
0.1S • 

100.0 
16.7 
37.4 
45,9 

100.0 
27.5 
38,7 
35 8 

100.0 
14,7 
48,8 
36.5 

: 	70 
19.3:1 • -- 

gee 

10.4:1 

via  «lb 

111. 

28.6:1 

ger ■ 

• 

O 

O 

O 

• • 
• 83 0 

• 

s ■ 

• • 

• 92 
• • 

effe  ■ 

The results shew that ae the c;,rinel bsceAes  finer, mcre 

gold  is lost  in the tailings and more slime product is  made 

which  carries gold. 

Test  No. 5.  - Amal amation of Table and 
Blanket Suleide Concentrates. 

Thle  teet  wac iw.de, to cicternira  the reeovery ef  gold 

by amalgamatf.on of the sulphide concentrates obtaîneC from 

table and  blanket concentration. 

A sample of ore was ground  70  per cent -200 me:3h 

and  concentrated  on a ïlilfley table. The table  tailings were 

passéd  over corduroy blankets sloping 1Z' inches in  12 inches. 

A  blanket concentrate was recovered. Each concentrate was 

examined under  a microscope for free sold e  but none could be 



: 100.0: 3.19 ; Feed gaie 

1.1:1 

• • 	• 
Blanket feed 	: 90.7 : 0,16 : 
Blanket conc. : 3.6 : 0,L6 : 
Blanket tailing: 87 1 : 0.14 : 

100.0 	: 
14.1 
85,9 

Amali.zamation of the Cano trates 
• Assays, • 

Products :  	Au  oz./ton   
: Feed  z allin 

	

ecovery  z 	xecovery 
of goldp : in terms of feed, 

	

: per cent: 	per cent 

•■• eV 

25 
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(Experimental Tests, conted) 

found. 

These  concentrates  ver  e  reground to 99  per cent 

through 325 mesh and then barrel-amalgamated separately. The 

mercury showed some fouling  and  flouring. Lime was  used for 

the amalgamation. 

Both the amalgamated concentrates and the mercury 

were assayed, and a screen analysis  of the blanket tailing 

was made to show the distribution of  gold in the various-

sized portions of the  blanket tailing. 

Tapie rJoncentration. 

Producte 
:Weigh4; Assay :Distribution: 	Ratio 
:  per : Au 	: cf Gold, : 	of 
:  cent oz./ton: per cent :concentration  

100.0 
Table  conc. 	: 	9,3: 0.b3 : 	25,4 
Table tailing : 90.7: 0.16 : 	74.6 

Blanket  Concentration, 
Assay=à-E=Tor=  Ratio 

: per :  au 	:  of gold, : 	of 
:.  cent :oz,/ton:  per cent  :concentration 

Products 

Table conc. 	: 0.53 :  
• 

0.40  :  24.53  :  6,24 ) 
• • • 

nlanket conc.  :  0.56 : 	0,16  :  71 043 1 7.49 ) 
• 

•  

Per  cent  -. 
Gold  recovered as bullion 	- 	- 13.73 
Gold  left ln blanket tailing 	- 	 -  64.10 
Gold lett  in amalemated table concenti-ate - 19.18 
Gold  left  in  amaleunated blanketconcentrate - 2,99   

100.00 

(jontinued  on next  page) 

• 
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(Experimental Tests, cont'd) - 

Value of  gold recovered from t he ore - 

Assuming gold at ,.••33.50  per ounce, 
the head assay of  the  shipment was  0.175 ounces, 
Dr  ;6 0 75 per ton; and 13.75 per  cent of the gold was 
recovered, or  92 cents per  ton. 

icreen :tnalysis of the Blanket Tailint;  '- 

A  sample of the  blanket  'Galling was  screened on 

46-, 65-, 	150-, and 200-mesh ccreons.  :.ach fraction was 

assayed  and the  distribution of the gold was calculated in 

terris cf the contents oC the  blanket tailing and of the 

original feed used in  the test. 

:Weii;ht,: Assays: 	Distribution of  ;o1d, 
: per  : 	 per cent  
:  cent  :oz./ton:1n  TalinjIn  Cri;uInal Feed e  

' • : 	: 	 • 
L'eec; 	:  100.0  : 	 . .i4 	100.0 	: 	64 0 1 
+48 	): 	-- 	: 	-- 	 : 	-- • 	__ 

	

-461-65  ): 	2.8  : 	,J.231: 	5. 3  

	

-05+100): 	-- 	: 	--  : 	-- 	: 	-- 
- 100+150   : 	8.6 : 0.065: 	4.0 	: 	2.5 

	

-Ib0+200 :  14,1  :  e.09  : 	9.0 	: 	5.7 
- 200 	: 74.5  :  0.155: 	31.4 	: 	b2,3 

• 
• • 

This test  shows that  5i,3 per cent of the Lold  ln 

the original  feed reelains  in the -200 mesh portion . Df the 

final tailintl. 

mall/emu. 

TE).st  Na.  G. - Table Concentration  of  Sized Feed. 

This  test  was made  to determine  the  recovery of gold 

when  a sized-feed is concentrated.  u  portion of the sulphide 

concentrates was used to make a  separation of pyrite  from 

arsenepyrite to determine the  é,,old  content  of each ,  

amp le of the  ore was ground to pass 14  meeh  and 

then screened on the  followin screens, 20, 43,  100, 150  and 

200  mesh', from which  the  following products were obtained: 

-14+20, -20+48,  -48+100, -100+150,  -150+200, and -200.  From 

each size an assay sample was cut  out and the balance was 
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(t7.xperimenta1 Tests, contid) 

concentrated  on a  Jilfley table.  The +100 mash table  tailings 

were reL;round to -100 mesh und  reconcentrated.  A portio .)f 

te minus  100  mesh sulphide  concentrate, so obtained, wa..3 then 

reconcentrated  on a Haultaln  il::)erpanner to  make  a separation 

of pyrite from  arsenopyrite. 

The  various table concentrates were eamined  micro- 

'  scopically  for free  po›ad,  but  none could be seen  ln the samples. 

A sample of  each  concentrate  waa ascayed. From these results, 

the value of  the combined concentrates was calculated. 

The combined talling included  the original  -100 meoh 

tailin totether with  the  ta11ini2; from the ree'ound ore from 

the +100 mesh table  middlinL;s and tailines. 

• The results of  the test  are  tabulated ai„ follows 

Âesults:  
3.11a1zy3i3 or :Azed Products. 
::oi173777—Wig:7775ent-FTSUM-7177--  

Product 	 :  per : 	Au : 	of Ë;old, 
	 :  cent  :oz./ton: 	•  er cent 

• • 	• • • 
Feed (cale.) : 100.0 : 0.22 : 
-14+20 mesh 	: 13.6 	0.13 : 
-20+48 	: 37.0 : 0.15 : 

" 	: 	15,5 : 0.15 : 
-103+150 me$n : 	5.0 : u.165 
-150+200 	" : 	5 .4 : 1.145 : 

: 22.7 : 0.24 : 

100.0 
8.0 

25.0 
10.5 
4.3 
280 

Table Concentration  of  ,:d.zed  Products 
FtWr-,;ht,:  keie17,:LiFurnursET"---7FurF-----  

2roduct 	:  per :  Au 	: 	of gold,  : 	of 
:  cent 	:oz.</ton: 	_per cent :concentration == 

Feed 
- 14+20  mesh conc. 
-20+48 " 
-46+100  " 
-100 mesh conc. 

Combined  conc.   

: 100.00: u.15 : 
: 	0.77: 0.42 : 
: 	3.05:  0.36 : 

u.50 : 
: 

 
3.64: 0.55 : 

9.04: 	0..46 : 
• • • • •  

• • 
100,00 : 
2.15 : 
8.73 : 

: 
• 

27.47 : 

72„e)3 tailinL. : 	 0.12 : 

27:1 
-

(' e)-1 

Z7.1 

11:1 

(Continued on  next  page) 
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Products 

z;eparation of  Pyrite  from Arsenopyrite. 
•eight, 	* 	: Distribution, : Ratio . 	 . 
: 	Iler cent 	: Assays,: 	per   cent 	 ' : 	of  . 
:In test:In orig.: Au 	:In test:In org.: concen- 
: 	: feed :oz./ton: 	: fee 	: tratien 

.•• 
Feed (-100 mesh conc.): 100.0 : 9.64 : 0.57 :  100,0 : 27.47 : 
-100 mesb pyrite : 8b.4 : 7.72 : 0.33 : 57,0 : 15.65  : 
-100 mesb areenopyrite: 14.6 • 1.52 : 1.678: 43,0 : 11.82 : 6.0:1 

Distribution of ';old In Test - 

Peed 	 -  0.15 oz,  at v33.50 	= 45»78 per  ton  of  ore. 
Combined 
ccncentrate - 27.47 x .15  x  38.50 = 1.59 "  

Combined 
tailinG 	- 72. 53 x .15 x 38.50 = ,4,l9 "  

Assuming the sample to be  the same  as the deposit, 

the concentrate recovered from one ton of ore woulr;  ..; 0 worth 

1.59. 

The  results indicate that from 100 tons  of ore 

similar  in grade to that of  the shipment, 9,0  ton.'. of concen-

trate would be obtained. Of this amount, approximatcly 7.7 

tons would be  pyrite and 1.5 tons would be arsenopyrte. 

assay  or the combined concentrates would Iriely  be approximately 

cne-half ounce of gold per ton  of concentrate. 

Acroscoric :xamination of Concentrates: 

The microscopic, examination of the  concentrates 

showed  the following: 

-14+20 Mesh Concentrate  - 

à  portion  of the particles appeared to be solid 

sulphide, but  a  large number of  the particles appecd  tO  con-

tain mixtures  made  up  of  both arsenopyrite, pyrite, and  gangue; 

while others  showed  tangue  attached to sulphides, indicating 

that  the  concentrate should be g round  finer to liberate the 

tulphides  from Gangue or  from  arsenopyrite  and pyrite. 

-20+43 iesh  Concentrate - 

The same conditions were observed  in this coneentrte 

The 
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(Experimental  Tests, contîd) 

as occurred in the -14+20 mesh concentrate. The amount of 

gangue-attached sulphides was reletively less, however. 

-48+100 Oesh Concentrate - 

This concentrate was  reletlIely free of ensue-

attached  sulphidesc 	few particles of free quartz were 

noticed  in  the concentrate. 

• 	-100  fitsh  Concentrate - 

This concentrate appeared to be free of  ganue. 

-100  Mesh  Pyrite  Concentrate - 

This concentrate was free of gangue but a few 

particles of arsenopyrite appeared to be present; the  amount 

was small. 

-100 Mesh àrsenopyrite Concentrate - 

This concentrate was free of gangue but oontained 

some rusty-looking particles among the  c l an  bright arseno- 

pyrite. à  few particles of pyrite were also seen in  the concen-

trate. 

No free gold was seen in any of the productst 

CoNCLUSIONS:  

The sample of ore submitted for the investigation 

is low grade s  containing s6.75 in gold. 

The hiehest amount recovered by direct barrel amal-

gamation  of the ore was  

Concentrating the ore, reerinding the concentrate to 

-325 mesh,  and barrel-amalgamating this concentrate, did not 

increase  the recovery of gold. Only 92 cents in Enid was 

recovered by this method. over 52 per cent of the gold remain-

ing  in  the tailing was reported in the -200 mesh portion  cf the 

tailing. 

Concentrating and separating the sulphides indicated 
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that 11.8 per cent cf the gold in the sulphides is carried 

in the arsenopyrite and could not be recovered by amalgamation. 

Ore similar in character to this ehipment would be 

difficult  to treat by amalgamation, as fouling of the mercury 

may  be expected. Although  no free sold could be found, the 

amount  recovered by amalgamation was  0.05 ounce per ton, or 

28.6  per cent of  the sold in the ore. 

It is evident that  amalgamation would prove unprofit-

e on  ore  of this type  and grade. 

Table  concentration is'best carried out with a sied  

feed. In  practice, the ball mill diacharse is sized in a 

hydraulic classifier having several sorting columns.  The spigot 

discharge from each is fed to  a separate table. The slimes go 

to a settling cone, the underflow of the cone is then concen-

trated on a slimes table,  and the  cone overflow is run to the 

tailing. Facilities for regrinding the coarse table middling 

and tailing are generally provided and the reground  ore  is 

recirculated through the classifier. 

The  concentrate reCovered by table  concentration 

would carry up to  13 per cent arsenic and would most likely 

require roasting prior to cyanidation. 

Enquiry should be  made  of various milln in the 

neighbouring mining  camps  which now utilize the roaeeins-and-

cyanidation process, whether they would buy such a concentrate« 

The concentrate appears to  be too low grade to be 

able to carry  hiLh freight or treatment charges. 

The ore as  represented by  the sample furnished, is  too 

low  grade  and too refractory to yield a profit if treated by  the 

proposed method of table concentration and amalgamation. 

The results  of  this investigation can only apply to 

the  type of ore received in the shipment. 
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