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a'Shipments:" 65 bags of ore, grosS weight 5700 1b. were received at

' quartz carrying a low percentage of iron sulphides.j_Eine free gold"!

“the Ore Testin& Laboratories on April 11, 1929, Fiom the Gem Lake"

_Mine, Last Gentral Manitoba,: near tha Manibaba~0ntario Boundary. The“f

shipment was submitted by the Gem Lake Mines Ltd., 252 Fort Street,

e Winnipeg, Manitoba, Dr. Victor James of Wright Boydell, Jdmes and
:Asscciates, 310 McKinnon Bldg., Taronﬁo, is Consulting Engineer.

,Chardcteristics of the Ore- The Qra ccnaisted of. White and blue

was visible. Approximately_lsﬁ‘af‘the shipment was barven schist

wall-rock.

.‘fPurpose of ﬂxﬁerimental Tests'> The shipment was made for bhe pur=

- ers dnd Rolls until all was reduced to 1/8” ' Oneutenth af the tctal‘

L

-

~\Sl The resulting samples were then ground to ~lOO mesh, and samples 3

.’:7;

‘pose of detorming the assay value of the ore in gold and. silver;

 whether any refraetory minerals were presenb, and by test werk, ta

find the most suitable metallurgioal process to apply for the re~»

.covery of .contained values,

Sampling & Analysia.. The ore as réceivéd was crushédiby-JaW‘Break~ ’

welght Was cut out by an automatic sampler., This pOPtion was then

 crushed to pass 10 mesh and passed through a Johes Riffle Sampler.'
‘The half portlons were again cut. The quarter 1obs were- then Cmush~<‘

to -35 mesh and cut in half, then crushed ta -65 meah and out twiae.,

prepared for the assay 1aboratory.,
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The duplicate gamples gmvé the following Valuﬁé:. o

Gold = 3.25 ogs per tony 3,26 azs/ten
Silver Q36 " " 3 086 "

Arsenia, antimany, bismith and’ éoppey are absent, »
prerimental Poatay - Four claases'of'%ast work-weye undertaken;
| First, grinding in.waxer and amalgamating with mercurys sec@nd
grinding'in‘éyanide soluthon and’ amaly amaﬁing, fdllawed by ayans .
idation of the wesidues* Third, concenbhation oy flctatien féll~. 
owed by cyanidauien of the residues, and Faurth, straibht eyanidw

1ng at different sizes cf Prindin&*

'-. Amalgamatien ' ",

'west Na.,l

1000 grams of ore was 5round te pass 48 mesh dnd amalgam~

ahed with IOM by weight of mercury.
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a Qz/tan

Heads i‘§ 3 241 0,65
“dmalgemation. Tailing% 16821, 0,19
% Receverigs‘t_. *62.5ﬁ=45 VQA

‘ Th1$ show& that at 48 mesh, a high rGGQVBry of the gald and
silven 18 not nbﬁained.

Amal&amatwon and Oyanidation |

‘Test No_ 2._" .
- 1000 &ramo Qf ore was wrmund in a percelain mill conxadxuing'
iran balls with 100@ brams of adium cyaniﬁe solutmon equivalent
”fin strength to 2 G 1b KGN per tan.5 Time was addsd aﬁ ﬁhe rate
' ef 5*0 1b. per ten ef are.. After grinding, the pulp was falter—
64 and the solution reta&ned for following éyanide agltation. The
| ore was tnen &malgamatad und after remOVal of the amal&am was.f
‘agitated for 48 hours in 24 1 dilutian with the originai ayanide
solution ratained after &rinﬁing. Tha strength of this was
Ybrouuht to 8 6 1b. KGN per ton by the addition af fresh sodium |
:ayanide* -
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Tailing fram Amalﬁamation

e Reaavary - Gold 84;9%, bilver 654 V%
| - Sereen analysis of residue’ aftar grindin& in cyanide

solutian and amalgamaﬁin&. ~;j 413-;::3axf S i:u;msgfggjfg;iw
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Strangth af Saluxion at start ef grinding KCﬁ
S e pinish KGN = 1.56. "
w L '”- | “ " gthart af agitation KON 2 2.0 " -“ﬂ .
R fodeh. - KON S 1.BB T "
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_ ,ﬂwotal Gcnsumptian . S gcg % ol 1b/%on ore
: a 7.0
The tailing rrcm.the 48 hwur @yaniﬁe tast showad ﬁha following-‘
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Reaovery by grinding 1n cyanide >1ution & ﬁma&gamating M B4 7,
Redovery by eyanlding amalgamat:on tailing o 13 6 51.6
Potal Recuvery o . S T 98.5% %

‘ - An examinatlon of ﬁhis test shows that grinding to VQ%
minus 206 mesh in cyanide sn]utian and amalgamating, 1eaves a

Assav 02/t %Wﬂecovery“ f )




) .re$idua conﬁain1ng'0;é§ 0zs gold and. 0:12 azi'éilﬁef‘per~tan; o
3‘_The 15® mesh partion of. this assays 6.88 @z. and the ~lﬁ@+20® o

| :;:_;-mesh paut 0456 oz &Dldu o

These results confirm the conclusion arrived at

“vrrom Test Nos 1, a high raeovery by amalgamatlon alane 13

not to be axpected, L ' ‘ ' K
B Gyanidabian of the residue shows that hi&h recevary

~oan be abtainad by this maﬁhad.A ‘

Gonaentratien an& Gyanidatlmn

| __.‘.Be:st Hﬁo 56 " _ o
1@@0 grama of the ore was bruund in lzl pulp wiﬁh

) water and sad¢ ash equal to 640 1bg per ton of ore,‘ Flétdtién
was perfarmed in & Ruth meahanically agitate& machine» 952 1b@
per ton Amyl Xanthahe ana Pine ail sufficiénﬁ ta frath were
“5adaed tc the gells After wemoving & pyrite conaentrate, hhe

- flobtation tailin& ﬁaa passed over a: mnall wilflay tab&e. ‘
 ¢omp1ate reccvery of the aulphides by floﬁation Was indieated,
| as na acneentrate was secured by tabling' ‘ . .
| "The tabling fram ths table was eyanided fov 24 anﬁ
~48 hours, 23 i1 éilution with eyanide solution eguivalﬁnb in

"1 etrength to 2 0 1be KCN per tan‘ Lime was added at the rata oFf o

. B ﬂ 1b. per tan af are.‘

o Flotation

o

i Ai5ay oa/bent Va&uea
. :: Iﬁt, Cng .
T
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"n. vr sl

. product RS
S .Aﬁ..=,$gw_: Af': A&

3 1.28:.&92.06‘19 sz‘aa'zses a o

'Flggafion ﬁbn@.,
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‘__Gf ore,

o1 ne. agitati T s e, agitaﬁion N

Assay o8/t %Recoy yf‘fassag az/%?% Reqav&ryi:_

gy x Ag : Aw s Ag ¢ o2 M : _Ag ot duy Ag ot g

R R T Y PR R
Heads & Plouation Qailing,O ﬁOzG.lE: Lt 1 :0.4@. 0,12t - 1 L
Cyanide Talling . - 10.19:0.09; 52451 25.9: 0,053 0,04387.51 66.7:~'_V.
Racavery on Origin&l Feed: 3 £, EREEE I . 312.1: 21,2*“‘ _
‘ Ay T '

Redovery by Flétatian - BEVES s
- Recovery by Gyanidation  12,1% 31‘2% -
: xatal Recovery gg 3% 39‘4ﬁ-1

An analys&s af the tailin& fram the 48 hr‘A@yanide best ahcwa:
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Tailing +200 18 510411 0. 08:
Tailing ~2'0 81 5:0-04 0‘95:
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A high recovery afvtha-vaiuea"éan'ba*seaurea.b&'ﬁh&s method,
v*Na teats were ‘made on the very high graﬂe Genoentrate Wiiﬂh EﬂﬁdYS L
192.06 qz. per ton. The residue after ayanidinu the tailing frem
 'f1oLatmon agaln shows & marked differenee betweén the *20& and #200 -
megh portionss Fine vrinding tio seaure maximum raceveriag is indxnj) '
sated, | LR
- gyanidation

'J:Bst No, 4

, Gre ground to paas 48 meSh with 45% bhrough 150 mesh was
agiteted with sodium cyanide solution (2. 0 zh/%an xcn), 1:2 dilutian
far 24 and - 48 hours. Lima was added at - ﬁhe raba of 5.0 1b. pem bon
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24 hr* agitatien 48 hr; agitaticn
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- This test shows thut with coarse grin@ing, 48 mesh, 92 3%

with a ayanida cansumpticn af 0.2@ lhq pep ten of ' oré.~
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<Test Nb« 5a

he §ame prccedure was follawed in tn&s test ot 1n Tesb Nc.é,

fﬁiﬁh‘ﬁhﬁ{excapeien ﬁhat tha_are was' grounﬂ ﬁ&'paﬂﬂ 100 mesh instead of

s the ‘gold and BE.sd of Lhe silver 13 extraated in 48 hours agibah:on, B

2& hr. agitatién 48 hr. agiﬁat-ian

% 3 Aasgy aa/ﬁ‘% Reaav‘y
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,‘ S This tost shows that with grinding minue 100 meSh, with
75% passing through 150 mesh, 96 3% of the &ald and 88 « 6% of the
Csilver is,in_aoluﬁinn within 42 hours. Cyanide Qansumptien & 0.5

" 1bs per ton of ore,

Lo Test NO. 6Q 3

This t@st was made with ore groun& ta pass 1b0 méah._ ‘

%5 | ”Other condit:cna were ‘the game a8 1n Tests-4 and 5‘

i 24 hx*. agi’catian f: , 48 hr. ag:ttatian j o
E g 3AAsay az/ﬁan'% Rﬂacv‘yﬁ‘vlﬁf‘Aaaay az/hanl% Reaovery“*;;
: c : 0 t "33 & . * e
: RN R s Auy Ag pi WE s Au v Ag g MM g Ag
e " " e ———t ;fﬂ_hwg M S
~Heads - H K S LR S B H .
Talling +200° meﬁhsl&.@ 0:16 ¢ 0,04 ¢ 11174200412 3 0,06 t
CTailing «800 meshi8640:0.08 : 0,08 1 ' :882¢8j0q95 20,08 3 $

- Average talling § 10,0653 0,02 :98 0:94. 3 §0.06 4 an&\: 98.1:86g

"??*@115-@f‘¢yﬁﬂ%d%ﬁi@EQ~  v:fi

Solubion at start f=2¢0,”
Solution at finish 48 hra..l.?»a.sa
“ﬁonsumotian 1b/%0n ore ﬁ" :0,6:8.8

‘~ This tast 1nd1qates that wiﬁh fine grindinn 86% - 26@ mesh,
an extraction afIQB% of the gold anﬁ 94% of the - ailver is abtainad
within 24 hourao ¥o advantage 13 gained by pralon&ing tha time qf
\agitation, as the minus 200 mesh portion Qf the two lats, agitated
for 24 and 48 hours reSPQQtiVQly show no differenae,

| The reaults of fine grinding and eyaniéing is shewn in a
ccmparison of tests 4* 5 & 6a = |

S ”l°‘Mesh TTlaTiing FYTETAN Recavenx
Teat NQ.:Grinding, Ay Ag

-
T 4 T.48 70,85 ¢ 0,08 ¢ 92.5 ! 89.8
e . B L2100 P 0412 % 0.04 f 06,3 ¢ 88/6
| : 4 T P ; 0.08 ; 0,04 ; 98.1 : 8,6
N Tha follewing ﬁabulation shaws the rasults abtaine& by the

four diff&rent aystems of test wcrk emplayed.




:a;jg__ 2":'
f

Test No, ¢ gr——— .
. N 1A @ A8 '# ﬁu“_: Ag
] $ R N e
1 :Qrinding in water Tl amalgamati 34 LEBE 5 0419% 162,314D,7.
2 iAmalgamation and eysnddation 2 Q.08 ¢ 0,0L; 98:6:97.3
¥ vi0oncentration and” ayania¢t¢an C0d OUQBUE 04048 98:5:88.4
4 :ﬂll~¢yanidati@n S t Q;Oﬁ ;n?@ﬂﬁz 98 1388 6

S oes ciac vw

‘ In test 3 cancentratien by flatatien fallawed by cyani-
“dmb¢on ox the flatation tailing, ﬁhe ﬁeeaveries recorded aa not take .

: linto aensideraticn ‘the additmonal ‘breatnernt neaesaary tg recever ﬁna

501@ in thﬁ concentrate. ﬂs thisvprcdue+-is wawth Qver &l 99 8. pound,,

1t would nob be practical to recnver tha geld by ayanidatien, and
would best be sold to a smalter, This wauld ralse Lha tetal mill&ng
costis,

Fine grinding in cyanide aolubian to . at- least 86% hhreugh.

200 mesh, followed by amalgamation and . a&itaﬁian gives the highest

recgveryﬁﬁa.sﬁ;eftyhe(gold gndua?.sﬁ of thegﬁglvgg.agsagginsb 98,19
aud'88~6%‘r95péatiVe1§'seeufed-by allﬁayaniﬂétibna Agaiﬂst this
lwould be the extra cost of amalgamation and rehorbing of the amal~‘
gam, and the danger-of loss by theft.‘ The all*cyanide plant wsuld
have in 1t1s: favour a slightlyloWer operating cost due to tha ab-
‘gence of amalgamation alates and - af bhe higher class labour necesss
ary to attend ta them. A@ainst this there weuld be a 8light Inoreage
in rafining charges, due to the. graatar “bulk oft pranipitate produaed..
. It is raaammendad that amalgamatian and ayanidatlcn be -
"adapted. Mills grinding the ore in oyanide amluticn 10, prcduae 8
classifier overflow at lsast 80% ~200 mesh will give a prcﬁuat |
auffieiently fine, Amalgamatian plates piaeed betwean the ball mill
‘dishcarge and - the elassifier will catéh muoch of the fine geld provided

" ‘the dilution of the pulp 1s Tows

The natnre of the grinding ¢ipoult to be installed wili :

o d@pénd lawgaly on the tonnage treated. 1If 19wi‘sing&@ stggg_grinﬁﬁj

ing would be sufficient., If high, double stage grinding with inter-

% Eecovery f@' :



mediate'claas;riera will afford an affiéienﬁ-ea$ily'dpnﬁrqlled

‘installaticn.

ﬁver a perlod of time the benef&ts, 1 anyy derive&

from the. preuence of amalgamatian plabes can’ be e&tabliahed,

'and if found- necesSer, can be Yemoved: without effectin& the

flow sheet. R ‘
o The classifier nverflaw, adjusted to. the requirad
fineesa qf mrinding and pulp dilubion shauld be- givan From
36440 hours.agitationnﬂq-sscure-ﬁhe h&shaatv?egqveryi wﬁuffiaiwa i
entu;;mefshOuld be added to the grinding civcult ‘to engure opers
‘ation of,fhglbhickénerg fcllbwing‘%hé asitétien“éyabeﬁs‘*ﬁa ads

»vantage;is to be gained by an excess. A cyanide solution ¢f
*»~Jfrom 1«8 lbs KON per ton will be found te yield results‘ v
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