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Experimental tests on the ore of the Argonaut 
111n&, Argonaut, Ontario 

Jt> S. Godard ----------------- _____________ ., __ ,.,_, ___ .,, _____ _ 

Shipment: One shipmen1/°onal.•ting of two ae.mple , total weight 150..lba, 

waa reee1 ed at the 1 bpra.toriea August 31, 1926, from .Argonaut 
Consolidated ine& Ltd .- ,, 307 Dominion EXpre.ss l3uilding, ontreal. 

Characteri.atica 'fhe ;a ples were ot a gold- copper ore in whieh, 
and analyai.a : 

ao~rding t'O the e:ompany•.a eng1neer, the gold and 

copper bear no defiIJite relation to each other. The copper 1s present 

as. ehaleopyr1te ami the gangue i.a tentat1vely classed as semi- basic 

voleanie. 0onside%> ble. magnet1 te 1a pre~ent. Analy-s1s or the two 

a.ample· as a f'ol lo s : 

No . l 
Nq. 2 

-Copper 
Gopper 

Purpose 
expert 

or / The flo ahoet of the Argonaut m:111 1s as follo:vs: 
ntal :tE,sts: 

Grind1ng 1n a ball mill tollowed by a elassit'1er in 

elosed cirou1 w1th a tube mill am one set or an:algsmation plates. ~he 

overf'lo from the classifier 1s P• sed to another set or amal.gamGtion 

plates, the tail1ng f'rom hi.ch 1$ tloa ted. Ore trom two levela 1n the 

mine is at pt,e. ent milled . Rec(1lltly the flota.tion resul.ts on t ore 

r pr-esente-d by smnple No . 1 we.re 'tlllaatisf'actory.. The reeov.eries ere 
I 

p,oor, arrl th i'roth in the eell wa w tery and of grey1sh c.o1our . Ore 

as represented by sample No. 2 behe.ved normally . 

~h.e purpose of' these test 1 to ascert in if' possible the reaaons 

for the d1.fference in behav1our of the tvo samplef$, a 

corrective me,asures to ssmple No. l 

to a.p-plJ 

cle
Transparent square
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E%J2E'H," 1me n t!l testa - Lot No. 1 

Test Weight An lY.sis 
No. Produot ~ Cu~ 

1 Concentra te 6.0 12.24 
'l'ailing 94.0 0.05 

2 Concentra te 4.4 16.58 
Ta111ng 96.6 o.os 

e Gonoentrate 7.2 10.56 
Ta1ling +200 17.8 0.0'1 

-200 75.0 o.oa 
4 OonQentrate 4.5 16.84 

'l'a1ling +200 15.9 o.o3 
-200 79.6 0.03 

5 Concentra te 4.3 16.52 
Table oonc. 6.5 0.25 

lt midd. 2.7 0.09 
tt tail. 61.5 0.08 

Slimes 26.0 0.12 

7 Ooneentr-at, 6.6 10.46 
'railing +200 8 .4 0.12 

-200 85.0 0.07 
8 Concentra te 5.0 14.66 

Ta.iling +200 7.4 0.03 
-200 87.6 0.03 

9 Oonoentrate 4.7 19.08 
Tailing +200 9.6 0.07 

-200 85.7 0.07 
10 Concentra te 4.8 14.08 

Tailing +200 7.0 0.04 
-200 88.2 0.04 

ll Oonoentrate 6.1 12.32 
Tailing +200 7.5 0.04 

-200 86.4 0.04 

12 Coneentrate 7.7 10.50 
'I'a1ling +200 6.l 0.04 

-200 86.2 0.04 

13 Concentra te 9.5 7.46 
Tailing ¼200 6.3 0.15 

.. 200 84.2 o.oa 
6 T st for soluble s lt : 

Req.gente 
Test No. 

1 

2 

3 

4 

used: 

Iron terrous 
CaO 
Solution alkaline 

gO 
S03 

Ree.g nt 
Soda ash 
Coaltar 40 
Ooal tar creosote 60 
Pine oil Flot. brand 
Lime 
X$nthate 
Pine oil No . 5 

Lime 
X nthat 
Pine oil No. 5 
Oopper sulphate-

Soda ash 
Xanthate 
P1ne Oil Mo. 5 

.. 

Percent 
value• 

94.0 
6.0 

92.7 
7.1> 

93.0 
1.5 
5.5 

96.3 
0.6 
3.1 

88.2 
1.a 
0.2 
6.1 
3.7 

90.8 
1.3 
7.9 

96.3 
0.3 
3.4 

93.l 
0.7 
6.8 

94.7 
0.4 
4.9 

95.2 
0.4 
4.4 

96.8 
0.2 
4.0 

90.4 
0.9 
6.? 

Remarks 

Or ground -100 mesh 
Froth fair 
Ore ground 18~ +200 mesh 
Bluish-~&y troth 
Bluish.gr-ey .froth 

Proth br1ght eolour 

Ore ground 15% +200 mesh. 
Bluiah-pey froth. Table 
coneentrate high. in 
magnetite 

Froth bluish .... ·. e"3 

Froth superior to test? 
Cc>lour bright 

Head sample high , 0.96~ Qu 
Froth good, colour br!ght 

Froth good, col-our brigbt 
Pulp alkaline 

Ft>oth good, colour br1ght 
Pulp alke.line 

Conditions good 

Proth blu1sh grey 

0.0025 grams/litre 
0.0113 " 

0.0086 
o.Q1oa 

n 

Amount lb/ton 
3.0 

0.35 

0.04 

4.0 
0.2 
o.o 
3.0 
0.2 
0.04 
0.5 

3.00 
0.2 
0.04 

Mg d to 
Ball mill 

Oell 
Ball mlll 
Cell 

tt 

Ball m1ll 
Cell 
" u 

Ba.11 mill 
C 11 
" 



........ ... .. 

Test No 

5 

7 

a 

9 

10 

11 

12 

13 

Lot No . 2: 

Test 

Reagenp, 
Lime 
Coal t!U' 
Cresylic 
Pine oil 

Lime 
Barretts 
Pine oil 
Soda ash 
Barretts 
Pine oil 

Lime 
Coaltar 
Cresylic 
P1ne oil 

Soda aah 
Coal tar 
Oresyl1c 
P1ne oil 
Lime 
Coal tar 
Cresyl1c 
Pine oil 

Soda aah 
Coal tar 
Cresylic 
Pine oil 
Lime 
Coaltar 
Cresylie 
Pine oil 

oreosote 
aoid 
No . 5 

Mo. 4 
No. 5 

No. 4 
No. 5 

ereosote 
acid 
No. 6 

CN3080te 
acid 
no. 6 

0:reosote 
acid 
No. 5 

Cl"80SOte 
ao1d 
No. 6 

creosote 
ae1d 
No . 5 

ffeight 

3 

Amount lbLton Added to 

3.00 Ball mill 
0.30 Il 

o.oa " 
0.04 Cell 

3.0 Ball mill 
0.34 tt 

0.04 Oell 
5.oo Ball m1.ll 
0.34 " 
0.04 Cell 

2.00 Ball mill 
0.25 lt 

0.08 u 

0.04 Cell 

2.00 Ball mill 
0.25 n 

0.08 n 

0.04 Cell 
1.00 Ball mill 
0.20 If 

o.os rr 

0.04 Cell 

1.00 Ball mill 
0.20 " 
o.oa tl 

0.04 Cell 

6.00 Ball mill 
0.20 n 

0.08 " 
O,O-l Cell 

Analysis Percent 
No ____________ ......,. ____ ____. ......... __ ---....,_......_ _______ .,..........., _____ __..........,.~-------Product %~ Gu ~ values Rem9.l'kG 

1 

3 

5 

4 

Concentra.te a.2 
Tailing 91.8 
Coneentrate 6.0 
Tailing 94.0 

Concentra te 7.6 
Ts.ble conc. 6 .9 
Table midd. 3.3 
Table ta11. 48.9 
Table slime. 33.3 
Ooncentrate '1.6 
Tailing +200 7.6 

-200 84.8 

Soluble salta : 
Iron ferrous 
OaO 
Solution alkaline 
MgO 
S03 

Reagents used: 

Test No 
l 

Re~gent 
SQd.a ash 
\Yat~r gas tar 
Pine oil No. 5 
Lime 
Xanthate 
P1ne 01 1 no. 5 
Lime 
Coaltar creosote 
Ores lie aeid 

- fi 

16.32 95.4 Ore ground -100 mesh 
0.07 4.6 Froth good 

21.30 95.8 Ore ground. +150 mesh 
0.06 4.2 Froth good 

1'7.50 95.5 Ore ground 18% +200 mes~ 
0.25 1.2 Froth goôd. Table 
0.10 0.2 ooncentrate high in 
0.06 2.1 magnetite 
0.05 1.2 

1'7.38 96.5 Conditions good 
0.06 0.4 
0.05 3.1 

0.0015 grams(litre 
0.0137 

0.0149 
0.0103 

u 

Amount lb/ton 
3.() 
0.37 
0.04 
4.00 
0.20 
0.04 

3.00 
o.aa o.oa 
n n 

Added to 
Ball mill 

tf 

Cell 
Ball m1ll 
Oell 

fi 

Ball mill 
IJ 

If 

aq.ua


$UMMARY: 

B.,eaœnt 

Lime 
Coal ta1• 01•eosote 
Cr0syl1c aeid 
Pine oil No. 5 

4 

Arnoun t ~}U'. t,o:i;?-

1. o 
ô.20 
o.oa 
0.04 

Added to 

Ball m111 
ff 

11 

Cell 

Reagents:- (1) Lime ... The bluish grey froth mentioned by r. Thomas, 

the companyt s engineor:, was moz,e pronou.need in the testa where three or 

more lbs per ton wa.s uaed. Us1ng one and two lbs ./ton the .f'roth was 

golden 1n colour am fairly consistent. In test no. 13 where six lbs/ton 

lime was used the bluieh-grey colour waa ve1•1 p?"onou.need. I would sugges~ 

that the comp1:my cont1•ol thifl reagent, if ir 1s in use, so that not more 

than 1.5 lbs/ton be used. 

(2) Soda ash. No mention has been made of the use or this rengent in 

the mill. It might be used in quantities up to 1.5 lba/ton with good 

results, provià.ing it does not upset the operation of the classifier. 

We have often experienved that sôda aah used 1n the flote.tion of chalco

pyrite 111 produee a brighter a.nd better froth than lime .. In the 

presence of pyrite its action is nGt aa seleetive as that of lim, but 

th1s point need not be eonsidered in this case. If the ore should be 

aJ .. ightly oxidized, not perceptible under the microscope, soda ash will 

give better results than lime. 

(3) Oils ... Varioua oils were trièd a.long with Xanthate. Coal tar 

creosote, 0.8 lb/ton s.ddad to the ball mill with o.oa lb/ton oresylie 

was satistactory. This should approaoh that uaed a.t Argons.ut where the 

èoal ta.r creosot~ conta1ns a high peroentage of cresyl1o aeid. Fine oil 

Jqo. 5 was uaed a a frother, added in the tlotation cells. Mr. Thomaa r 

report did not state where the oil$ were added. I would suggest that the 

coaltar creosote be added to the tube mill •hieh w1ll allow of time 

contact. If it should inter:fere with the amalgamation, Xanthate in 

solution might be added at the end of the a3c9nd set of plates, the 

pine oil eould also be added here. 

K1croncop1o exarnination: Both lots were examined undor the mioroscopo 

and no differonce cou1d be deteoted. 

Soluble salts: A Test !"or soluble sal t .s was made on eaeh san pl$ • The 

solutions from each test were alkal.ine using phenol ptha.line aa 

1ndicator. Lot No. l, in sp1te of the faet that analysis ahowed it to 

oonta1n less lime and magneaia that lot no. 2, gave 1ndicntions of 



5 

be1ng the more alkallne of the two. The so,-Jium was not determin~d. 

This latter ele.nent me.y account for the par!!.iox. 

Q_ONOLUSIONS: From this diata.nc , nd the information at hand, 1t 1s 

d1ff1cul't; to say jus·t; what the troub.le 1s. I 1ould suggest tha.t a tf)n 

day run be undortaken using - lime 1.0 lb/ton added to tube m1ll, ooal 

tar creos<,te 0.2 lb/ton added to tube mill, pine oil added at ~nd of 

last amalgam tion pl.ates. Should no improvem-ent be noted, try the 

sa.me quantity of soda a.ah added to the tube mill. 


