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A shipment of 200 pou.nds of gold ore was receive-d on 

January 4th. 1924, f'rom Mr. J. s. Hillyer, 4 Chester Terrace, Duluth , 

Minn. u. s . 11. . 

Location of deposi~: The property from which this sa:ople was taken 

1s situated near the Seine river, Mine Centre, Rainy River district, 

Ontario. 

Charaeteristi~s of sample: 

quartz o:re. 

The sa.mple is a clean free milling gold 

SampliDS and analzsis: The e,ntire 200 pou.mi .sample was cru.shed to 

8 mesh, an.d eut in a Jo:>:10s sanpler to 100 pounds, Yfhieh was further 

reduced to 14 raesh. The sar:iple for assay was obtained from this 14 

m.esh naterial b7 careful graded reduction. 

Assay of sample . . .. Gold . . 2.22 ozs. per ton 

Purpose of shipment: Information as to t h e best method of treatment 

of the ore wa.s desired, for the design of a mill to recover the gold. 

SeoEC of Exper1mental work: The ore was found to be a free milling 

gold quartz containing a small amount of iron pyrite. There vrere fi ve 

possible methods of treatment, namely : Amalgamation; al'.!lalgamation 

followed by concentration; amalgamation f'ollowed by concentration and 

cyaniding; mnalgamatLon follo-wed by cyaniding; and the simple method 

cle
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of straight cya.niding . In order to obta.ln data for judging a..l'ld 

cor:iparl"l.g the erits of each .ethod , tests v1ere conducted using each 

of the above flow sheets. 

Test No . l 

.Amalgamation: The ore was crushed to 55 mesh and amalgrunated 

Procedure: 1000 grams of ore was agi tated vri th 100 grams of mercury 

i n a pulp of 1:1 for 2 hours 

Recovery: Assay of heads • . • • • .. 
Assay of amalgamation tlg . 
Re covery by amalgamation 

2 . 22 ozs per ton 
Ü • 52 IJ Il fi 

76 . 4 % 

Test No . 2 

.Amalgamation foll01.10d bz table concentration: The amalgamation 

tailing from test no . 1 vms ta.bled: 

Product Height '.ieight Assa.yo Recoveries 
rams d oz . ton "() 

Table concentrate 
Table tailing 
Heads 

Re capttulation: 

30 . 4 3 . 06 6.76 
963 . 4 99 . 94 0.33 
993 . 8 0 . 52 

Recovery by amalgamation 
TTecovery in table concentrate 
Tot al recovery 
Loss in tailing 

Test }'îo . 3 

39 . 2-0 
60 . 80 

Analgemation1 tabl~ concentration 2 and cye.nidit:lg: The table tailing 

f rom test no . 2 was cyanided , the tailing first bein.g recrushed to 

pass 100 niesh . A cyanide solution of 0 . 25% KCN ; t he time of treatment 

24 hours; and 10 pounds pe~ ton of liLID was used. 

Assay of table tailing before cyanidin~ 
Assay a.fter cyunidin:::; 
Extraction by cyaniding 

Re eao1 tulation: Recovery by amal ga~ation 
Recovery in tnble concentr~tc 
Extraction by cyaniding 
Total extraction by combined 

0 . 33 oz . /ton 
0 . 02 Il n 

94 . 0 % 
76 . 4 56 

9 . 25% 
13 . 5 % 

methods 99 . 15% 

·Test No . 4 

.Amal3amation follo~ea by cyanidation of amalgamation tailing; A new 
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sample v1as crushed to 35 m.esh and amalgamated as in test no. l 

As say of heads before amalgamation 
Assay of amalgamation tailing .• 
Recovery of gold by amalgamation 

2.22 ozs./ton 
0.56 :, rr 

74.7 % 
The amo.lgœ1ie.tion t a iling was recrushed to pass 100 mesh and 

cyanided. The strengt h or solution use d was 0.25% KCN ; 10 pounds of 

lime per ton was used. 

Assay of amalgamation t a iling before cyan1ding 
Assay of oya_11ide ta111ng •• •. •• 
Extraction by cyaniding • . • • • • 

0.56 oz./ton 
Q .Q2 11 Il 

96.5 % 
Reoa.pitulat1on: Recovery ot· gold by œnalgamation 74.'7 % 

24.4 % 

Czanidtns: 

directly. 

Extraction by cyaniding •• 
Total recovery by cot1b1ned methods 99.l % 

'l'est Ho. 5 

A s a.mple of ore v1as crushed to 100 mesh and oyan1ded 

A solution strengt h of' 0.25% KCN was used; 10 pounds per 

ton of li~~ was added; time of treatment 24 hours. 

Assay of heads be.fore cyan iding 
Assay of tailing af'ter cyaniding 
Extraction by cyan1d1ng •. 

2.22 ozs./ton 
Q e02 Il Il 

99.l % 

StJMMARY: A good recovery of the gold is obtained on thie grade of 

ore by amalgani..ation and concer.tration, but the tailing 1s too high 

grade to be discarded. A ta111ng assaying 0.33 oz. per ton gold is 

equival0nt to f~.60 ore. Therefore cya..niding nru.st be used es an 

adjunct to amalgamation and concentration. Ti1..at there is no advantage 

in concentration when t he t2.b le tailing he.s to be cyan.ided is very 

evident, bec&use the sœ:1e total extraction 1s obtained by omi tting 

the concentrE:tion step, as ir.. test no. 4 

The choice of procedure lies between the method used in test no. 

4 and that used in test no. 5, namely amalgamation and cya.~iding, ani 

straight cyaniding. Both methods give the same extraction. The 

first cost of plant would be sliGhtly high_er for the flow sheet us1ng 

amal~amatior., and nore l abour would be required in operat1ng the m.111. 

The cyanide consumption in either c a se should not be high, as the ore 

1s a remarkably clean ore. The smull seule tests give a W.gher 

consumption of cyanide in test no. 6. This would be expected, but 

against this there would be an almost ~quivalent loss in waste of 

solution in t he amalgamation and cyo.nidi11g flow sheet 
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It would see-· that straieht c niding of t ~e ore would be 

the better pract c to ollow, but fL al deci ,.,io should only be 

m do after co.reful eo. !.lide1" ci n or condi t · ans at tLe nine . It 

ma.y be i'ou.nd mor•e 


