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REPORT 

of the 
ORE DRESSING AND .METALLURGICAL LABOfü.TORn:s 

Report No • 267 

Experimental tests on ore from the Blue Q.uart~ 
Gold Mi ne , Painkiller Lake, Ont. 

by J. s . Godard 

One shipment of ore, ueight 475 l bs. was received Dec 

15th . 1926 :t'rom the Blue Quartz Gold Mines Ltd . Toronto. The 

or,e \las fror.1 their rnine a.t Painkiller Lake , near Hatheson, Ont . 

Gharacteristics 
of the ore :-

Gold is the valuable constituent of this ore. It 

occurs :free and associuted with the s u l phides. The 

sulphides present are & uhite vein pyrites, arsenopyrite, and chalco

pyrite. The gangue is mainl y siliceous containi ng snall stringers of 

calcite. It would appear that the liw~stone had. been intruded by the 

si liceous ma.teria. l , the latter earrying t he sulphides. 

Analisis: The head sample contained -

Gold 
Iron 
Insol 

0.38 oz/ton 
15.29 % 
56.54 % 

Test No . 1 - malgamation at 100 mesh 

Copper 
Arsenic 
cao 

0.08 % 
0.97 ~ 
7.43 ~ 

Results - Screen test on a.malgamat. ion tailing 
~ We ight ~ As sav % values 

+65 
+100 
+150 
+200 
-200 
Average 
Head s ample 

0.8 
8.9 

10.6 
9.2 

70.5 

0.52 
0.22 
0.20 
0.22 
0.30 
0.28 
0.38 

1.5 
7.1 
7.7 
'7.3 

76. 4 

% gold amalgamated 

k Test No. 2 - Amalgamation at 15% .à-200 mesh 

+200 15.1 
-200 84 .9 
Average 
Head sample 

0.24 
0.22 
0.22 
0.58 

1 6 .2 
83.8 

% gold amalgamated 42.l 

cle
Transparent square
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Test No . S - Flotation and tabling 
Results· 
?roduct He1ght % 
Plot . concentrate 26.6 
Table 11 4 . 4 

' tailing 4 .8 
SlL~es 24.2 
Heads rrom products 

Tes t No . 4 - Flotation and 
Flot . co~ce~trate 33 . 6 
Table " 2 . 0 

" middling 7.8 
8 tailing 23.8 
11 s11rtea 32 . 8 

Hes.ds from products 

Assaz 

1 . 28 
0 . 42 
0 . 10 
0 . 08 
0 . 42 

ta.bling 

0.94 
0 . 39 
0 .14 
0.08 
O. Oô 
0 . 3? 

~ v~lue~ 
80 . 4 

4 . 4 
10 . 6 

4 . 6 

84 . 6 
2 . 1 
2 .9 
5 . 1 
5 . 3 

Ore grou.nd 10'% +100 
mesh for f'lotation 

Ore ~ound 10% +200 
mesh for Clotation. 

Flot . conc. contained 
Cu 0 .26%, A 2 . 18% , 
tabl~ conc. Cu 0 .04% 
A 0 .42 % 

the 

Tes t No . 5 - Flotation and 
Flot . concentrate 24.3 
Table n 4 . 3 

" tailing 35 . 6 

tabli.ng 

1 . 38 
0 . 40 
0 . 10 
0.10 
0 ,42 

79.l 
4.1 
8 .4 
8.4 

Ore ground lo% +150 m sh 
Flot.conc.cu 0 .31% 

As 2 . 85% 
n slimes 35.8 

Hends frorri products 
Table conc. Cu 0 . 04% 

As 0 . 54% 

Testa Nos . 6 2? ,&8 ~ Flotation at 10% -t-200 mesh 

Test Prod.uct Weight ~ .f!_SSG.;i cf 
l:! values 

6 Concentra te 23 . 8 1 . 56 82.9 
Tailing 76 . 2 0.10 17 . l 
Head from products 0 . 45 

7 Concentra te 25 . 0 1.37 85 . l 
Ta.iling 75.0 0 .08 14.9 
Head fro~ products 0.40 

8 Concentra te 25 . 2 1.69 90 .4 
Tailing 74.8 0 .06 9 . 6 
Head fro i ,roducts 0.47 

Te s t No. 9 - Screening - 50+150, tubling the +150 material, reg;rinding 
table roid.dlinc and tr ... ilL1g b..-fore :flotation, tnbling 
the flotation tnillng. Flotation of the -150 mesh 
material and ta'bling flot~.t!.on te.iling. 

.. 50+1 50 mesh 
Table cooc - 50+150 19 . 5 
Flot 9 . 9 
Table " from 

flot . tailing 1 .9 
Table tailing 48 . 1 

n limes 20.6 

- 150 mesh 
Flot. concent1•ate 29 . 7 
Table tl 2 .0 

" ta111ng 3'7 . 1 
" slimes 31 .2 

? umrn.ary Concentra tas 
Table - 50+150 30.9 
Flot. 11 15 . 7 
'l1able :fm flot. 3 . 1 
Fl ot. -150 47 . l 
rrab l e -150 3 . 2 
Average nll concentrates 

Tailings 
Table ... 60+150 56 . 4 

" - 150 45 . 6 
Avera ge all tailings 

Slime 
Slimes - 50+150 39.7 

" ... 150 60 . 3 
ll 

0.96 
1.55 

0 . 43 
0.07 
0.04 

1 . 34 
0 . 50 
o.oo 
0 . 03 

0.96 
1 . 55 
0 .43 
1 .54 
0.58 
l . 203 

0 . 07 
0.09 
0 .079 

0 .04 
0 . 03 

47.9 
39 .3 

2 ,1 
8 . 6 
2 . 1 

87 . 8 
2 . 6 
7.4 
2 . 2 

24 . 7 
20 ,2 

1 .1 
52.5 

1 . 5 

50 . 2 
49.8 

46 . 8 
53 .2 



General 
!_'roduct 
üoncentrates 
T ilings 
Slimes 

\ieight If 
31 . 5 
42. 5 
26.0 

Head from products 

.. 3 

Assays 
1.203 
0 . 079 
0.034 
0.-4215 

Test Ifo . 10 ... Tablins and flotatio:.1 

values 
90.0 

8 . 0 
2.0 

A a anple of' 2100 gra!!ls of ore at -20 mesh \fa.a soreened on 100 mesh . 
The - 20+100 pr oduc~ w s tabled, the middling and tailing regr~~nd nd 
floated, and the flotation tailinB t bled . The - 100 mesh product 
from the screen was floated and the tailing tabled. Results: 
Table conc +100 17.5 
Flot Il 9.2 
Table conc f'm flot 

tailing 4 . 4 
Table tailing 46.4 
Slime 22.5 

Flot conc. - 100 26 .. 5 
Ta1?le li 5.4 

ta1ling 34 . 6 
S1ime 33.5 

SUITJ!Tlarx - Concentrate 
Tab le +100 ~7.3 
Flot. +100 19.7 
To.bl fin flot. 0.3 
Flotation -100 28.0 
Table -100 5 .7 
Average all co~centrates 

Tailin0 
+100 ?3.1 
-100 26.9 
Average ta.illng 

Slimes 
Prom +100 57.6 

-100 42.4 
Average slimes 

Oeneral 
Concentra tes 31.4 
Tailings 42.5 
5 limes 26.l 
Head from produets 

Tet No . ll - Cyanidatlon 

0 . 64 
l.86 

0.46 
0.09 
0.04 

1 .47 
0.44 
0.118 
o.o_ 

0 . 64 
l .86 
0 . 46 
1.47 
0 . 44 
l.085 

0.09 
0.110 
0.098 

0.04 
0 . 04 
0.04 

1.085 
0.09 
0 .04 
0 . 393 

31.'7 
48.3 

5 . 7 
11.8 
2.5 

83.3 
5.l 
8 . '7 
2 . 9 

22 . 0 
53.8 

4 . 0 
37.9 

2 . 3 

67.5 
32 .5 

57.6 
42 .4 

86 , 8 
10.6 

2 . 6 

Five small scale cyaniàatior. tests were m&de in the folle ring nner: 
For each test 750 f,rams of ore a t - 20 mesh was used. Each lot \Yae 
ground in a 1:1 pulp, 0 . 05i! KCN. The pulp was agit · ted for 48 hour s 
i n l :2 . 5 pulp densi ty. Cyo.nide strength vrn.s mainta.i.'l'led at O .075%, 
vcn by aùditio,1s of cya:-iidc twico d.aily. r,esults: 

m! ~+200 mesh ~ Tailing Extrtn 
+200 - 200 Average % 

llA 
llB 
llC 
llD 
l lE 

15 . 5 
4 . 5 
1 . 4 
0. 6 
0.3 

Test No. 12 -

0 . 43 
0.43 
0.43 
0 . 43 
0.43 

0.11 0 . 09 0 . 093 78.3 
0.10 0.07 0.071 83 .5 
0.10 0 . 06 0 .061 85.7 
0 .10 0.07 0.072 83.3 
l.U7 0 . 04 0.046 89.2 

Cyanidation. 

R,ea.gents l b /ton 
KCli cao 
1 . 70 5.15 
5.01 6.56 
2 . 09 6 .16 
2 .42 6 .35 
2 . 41 '7.04 

'l\10 srnall scale cya.nidation tests rnre made in t he following manner: 
900 grars of the ore at - 20 mesh 'Jas ground in l :l pulp in a.pebble 
ja~. The pu.lp was de'1atered and cyanided in two Hlnchestei' bottles 
for 48 hours i:-i l: 2 . 5 pulp O . 075% KCN . The solution rrom the 
dewatering was used for cyanidation Results: 
12A 11.1 0 . 43 0 .05 0.08 0 . 079 81 . ? 1.65 4.25 
12B 11.4 0 . 43 0.11 0 . 07 0.072 83 .3 1.65 4 .25 
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Test No. 13 - Ama.lgariation, flotation a.!ld. eyanidation of 
f'lotation concentrate 

132 l bs . of ore at - 43 rnesh was ground in 1:1 .25 pulp in a small r od 

mill in closed circuit with a classifier. The classif'ier overflow 

passed through an a:nalga7"'mtor and over a. 12-ft. e.malgama.ti,)n plate. 

Some of the runalgamation tailing WHs floate.i in batcr: lots in a small 

Ruth machine. R.ougher co:-wentra tes were made fî1~st, then two rougher 

concentra.tes :1ere c ombinec1 und cleaned. Three a.lenner co?1.centra tes 

were made. These were sa.mpled un.d reground in 1:1 pulp 0.025J; KCN 

then agitated for 48 hours in 1:3 pulp 0.05% Ken. Head sample for 

test 0.43 oz/ton . 

A .âmalgBl'!lntion -

Results: 

Sar.ipllng of 

Weight ~ 
2.7 

97.3 

Sample 
No .. 1 

~ 
+200 
- 200 
Average 

No . 2 +200 3 . 7 
-200 96.3 
Average 

B Flotation of amalgamation 
Concentra te 21 . 8 
1Uddl1ng 10.9 
Tailing 67.3 
Amalg.taillng fro.,.,.1 products 

arnalea.füation plate 

Assay % value~ 
0.17 2 . 9 
0 . 16 97.1 
0.16 
0 . 19 2.9 
0.24 97.1 
0.238 

tailing 
1.07 83.7 
0.145 5.8 
0 .. 043 10.5 
0.274 

tuilings 

A grab sample of 1020 grams of fu~algamation tailing 1as floated in 

a smsll Ruth machine -

Concentrate 
Tail1.ng 

25.4 
74.6 

0. 76 
0.041 

The tailing \"las screened on 200 rnenh 

86 . 2 
13 . 8 

+200 2 . 7 0 .09 5.8 
- 200 97.3 o.o 94.2 
Average 0 . 041 
Amalg.tailing from products 0.22 

HeEtd sample 0.43 oz/ton Average .r-1.rnalg tail1n8 0 . 213 oz/ton 
Per cent _g__old amalqamated 50 .4 

C Cyan.1dat1on of flotation concentrate. Results: 
lie. Head Tailing Ex.tractn % Re::t.gents lb/ton 

KCU Cao 

Hc agents lb/ton 

0 l'i ori ginaJ a 8 re 

l 
2 
3 

1 .08 
1.04 
1,.04 

0 . 22 
0 . 22 
0.19 

l - Conce~trates 
2 .. 11 

3 - Il 

79.5 5 . 0 13 . 1 1 .09 
78.8 5 . 82 15 . l 1.27 
81.7 6.44 16 . 6 1.40 

g1"ound 15 minutes before agitation 
Il 30 Il Il tt 

» 6Q Il A n 

T st No. 14 - Artalgai-:ia.tton and o ~·a.nidation 

2.86 
3 . 29 
S .62 

135 pounds of ore at - 48 mesh wna ground and amalgamated as in test 

13 . Lime equivalent to 1 lb/ton ias dded during grinding. The 
amalgamation tailing uas dewatered to about 60% solids and cyanided 
in a pachuoa tank for 43 hours . The strength as maintained a.t 0.05% 
KCN. The pulp dilution was about 1:3. Results: 
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Sampling of e.me.lgnrnatio!'l tailing -

SmnEle PrOd.uct 

o.l +200 
-200 
Average 

No.2 +200 
-200 
Averug 

Uo.3 +200 
-200 
Av rage 

Ave1~' ge ta.il1ng 
e d sa!".ple 

Srunplin 0 cyanide 
O&l +200 

-200 
Average 

No.2 +200 
-2 0 
Ave1~a e 

Head sample 

Test . o. 15 -. 

Wei,~1.t ,S 
5.8 

96.2 

3.4 
96.6 

3.8 
96.2 

3 amples 

tailL g 

1.5 
98.5 

5.2 
94.8 

Cyanidat1on 

Assai ~ valu 
0.27 5.1 
0.20 94.9 
0.20 

0.2"~ 3.5 
0.23 96.4 
0.23 

0.15 2.5 
0.23 97.5 
0.227 
0.22 
0.43 

0.07 1.8 
0.06 98.2 
0.06 
0.07 
0.06 
0.0605 
0.43 

5.95 
94.05 

s 

1, gold e.malg ated 48.8 

Recove:r•y 86 ~ 

113.5 pound o e t -35 ~esh ground in a small rod mill in closed circul 

11th a classifie1". The gr-in.ding '.ras done ln l:l pulp 0.0247 KCN. Lime 

equivnlent to 3 lb/ton of 01·e was fed to th rr m111. Th ground ore 

as emptied 1nto a pachuca tank ad a.gitated 24 ho'.lrs in 1:3 pulp 

maintnin1n the cy nid stY>e"1eth. at O .02% KC î. Gyanide str n5th wa. 

tri..en raised to 0.046% na. a :,itation continuel for 24 hour .. '11 ilings 

ere f.tlter d, wash :a., a::id 1· pulped b fore sru pling. Results: 

Io.l +200 6.8 0.09 8.6 
-200 95.2 0.07 91.4 
Average 0.0713 

o.a +200 9.3 o.o9 11.7 
-200 90.7 0.07 88.3 
Average tailing 0.0719 

Jo.3 +200 7.6 0.08 8.6 
-200 92.4 0.07 91.4 
Aver e 0.0703 

Avera~e thr e sa~ple 0.0713 
Head semple 0.42 :r-;xt:raction 83.l % 

00nclu ions: A . .1algamation - 26 per cent of the gold was recovered by 

1 1· lgarn.ation at 10% ,100 mes· , an.d 42 per ceût e.t 15% ,200 mesh. 'l'he 

nuount of ;"Old recovered by unmlf;fllriation lncren.sed with finer grind1ng. 

Concentration - 'l1hirty per ce t of t,~e r,old. li.a t.ne r:; .. ximu.'11 recovery 

by concentration. 'l'hi i'ia 0'1ts..ined i:n test ~'lo. 8 by flotntion only 

a..11d l::-1 test no. 9 by ts.bling and flot tlon. The ratio of concenti~ation 

:ras lo\7, l :4, a.1d ·';he grade of concentra te unsatisf'a.etory, 1 .69 oz/ton 

being the best. As in e.malg mation the reoovery incr es w1th finer 

grindi g. The tnilL gs obta.1.ned b:, flotation co ~pa.red favoura.bly 

iith those by oy . idatlûn, but the cyanidation of the concentre.te from 
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rrom flota.tion mor than offset thi • Th <'.\one ntrate h s no 

coYist;ituent other tha.u gold Vint would make a desir ,.>le smelte1• 

produot, the copper bein~ too low in ;rade and the presenco f arsenic 

ould p1•obably incur a penalt 

Cya:rtiation - Cyan1dution tests sho1ed tha.t about 85 to 90 er cent 

of the gold m y be recovered by this rueth provided the grind:!lg 1 

suff1ciently flne. About two pounds Ken nnd six pou .. "lds lime per ton 

of ore vould. be required. ·,here amalg mat ion :p1•ec eded oye.ni tion 

a s · al: incre se in recovery ia not d, but 111 lar 

th1s would probably be negligible. 

cale op re tion 


