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Shipmenté: A shipment contained in 36 bags, gross weight

3b90 pounds was received by freibht at the Ore Dressing
and Metallurgical Laboratcries on Sept, 6, 1930, consigned

by James G. Cameron from Connaught Station, Ontario. The

Callinan Flin Flon Mines Limitedi Mqunt'Julian B;O, Onte,

Jno W. Gallinan, President, are also interested. The

shipment was made up of two lots #1 and #8, of approximate~

ly equal weights.

‘Characteristics of the Ore: This material cdnsisﬁed‘af a

red porphyry containing small erystals of iron pyrite free

from oxidation,




Purpbée of Experimental‘mests: The shipment was made for

the purpose of determining the vélueiof the‘ﬁre,‘thé'amount
of free- gold present, and the best method to apply for the

recovery of the contained values.

-lSam?ling'énd”Analysis* Each lat was, erushed ta pass inch

acreen and quartered. 0ne~quarter was then crushed to pass

six mesh and again quartered.‘ By further grinding ta finer

“8i235 and Outtinb through a Jones riffle sampler, a repregent-; 2o}

: _ative portion passing 100 mesh was finally seoured. Fire
t““assay showed the following~ |

Lot #1  Gold = 0417 oa/tan. Silver Q«O? Qz/ﬁon.
“Tob #2 ' Gold.= 0.14 oz/tcn‘- siiver 0,03 oz/ton.

Expgrimental Tésts: Due to the similarity of'the two 1ots;
_ali tests. werefmade on Lot #l+ These ineluded amalgamation,

amalgamation and’ concentration by flotation, flatatian,

cyanidation, and flotatlan and cyanidatiau of the flotation o

‘cbncentrate. . ‘
The - investigatlon disclasea that approximately
80% of the &old s free with a prdbable recovery of 58% by oo

standard amalgamaticn practice. Flotation giVGs a reoovery

of 64% with fine grinding, Amalgamation fallowed by flotation 2

recévers'96¢vﬂ of the gold. Gn cyaniding these COnoentrates,'

the indicated recovery drops to Bln. Gyanidation 0f the raw
ore givas an extraction of 97 of the gold. |

The tests unless otherwise stated were made On‘
represantgﬁive 1000 gram portiona gf-the ore ground_in

‘porcelain mills contalning iron balls,
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Test #1 Amalgamation

A 1000 gram sample of the ore =14 mesh was ground to.

pass'approximately 94% ~20Q mesh and amalgamated,

Heads B <0.17 o0z, gold:
Amalgamation Talling «0.035 oz, gald
Recovery o «79.4% :

This indicates that over three~quarters of the gold
in the sample 19 free. ‘

Test e ;_ ~(2 _ Amalgamation,and Flatation

A looegram aample of the ore was ground 1n water. with .g;
4.0 pounds soda ash par ton to pass 4% thraugh 200 mesh and
then amalganated. After removinb the amalgam, the pulp was
transferrea to a 1abgratory sizeAmechanically,agitated
flotation maehine. A concentrate'wés removed after'aading

0. 10" pounds potassium xanthate and O 04 pounds pine oil,

-s

2 3 : : o ,
' ‘ : ¢t  Assag t % Values
Product : Wbe ¢ Awozfton ¢ - A
. s D . ] .
Heads : $100,Q0: 0.17 ¢ - "100.0
Flotation conc. . : D.13: 0.48 H 8.8
Flotation tall, : 96.87: 0,01 : 5.7
Recovered by amalgamation 3 = 3 8545

‘These results show that 85.5% of the gold is recovered .
by amelgsmatlon ab this fineness.cf grinding andlan addition¢~
al 8.8% in é flotatidn concehtrata aséaying $9.60 a ton, or a
bobul vecovery of 94,3 of the gold..iﬁaoh_loo tons of feed

~prcduoes'é.l;’; tons of flotation concentrate,

TeSt.#3. o |  Flotation ‘
- In this test cdnceﬁtfatioﬁ ﬁithbut amalgamation was
applied.. | | | |
A representative-lﬁoo gran, ﬁartion of the are'alé mesh
was ground in water oontaining soda ash equiValent to 4.0
pounds per bton of ore. After nrinding/94ﬁ ~200 mesh, the

pulp was transferred to<the,flotation maohine where 0.10




pounds potassium xanthate and 9.04 pcunds pine oil per‘

ton were added and a eoncentrate removed« ‘

32 |

BN : Assay i % Values
Product . & Whke : Au az/tonf L Aw
Heads .~ 1100.00% o.lea B 1100.0
Flotation concs i 3,681  4.42 1 94.2
Fletaticn tail«j: 96;423 Q;Ol H 5& .
— :* b 3

| Flotatmon at this fineness of grinding gives a rem:
cavery of 94, 97 of the gald in a eancentrate aﬁ&aying 4&4? 65, 
gold per ton.A  : . : - ; § ' -
' A sizing test an the tailing showﬁ, L

: +100 mesh = a.zﬁ
+100+150 S e 149
- =150+200 # 5.8,\
=200 v 4.1
lOG.

| est B | A |
‘ Fletatian of caarser grcund mateiral was then tried.

&rinding in this test Wass

+65 Mesh = l.?f‘
~65+100 ~ 8,0
+100+150 » 1047
=150+200 - 10,0
- =200 ' . 69»6
lOOu

S . . : N . - ¥ . B

 Flotatlon was conducted as 1n‘ieg§ #8

. Produet . ¢ % 3 Assay - % Values ;

. W A ozfton : - Au ;

Heads ‘ :1GO.OG:A 0,164 t 100,90 |

Flotation goncs: 8,18: 4,10 t 79, 4 |
Flﬂtatien tailo: 96 82: 0-955 : ' Bd.

§ e

Gn this size of material, 60% »BOO mesh, the rac@very
of gald is 79, &% as against 94 27 as in Test #3a '



Tost 5 | |
This test Was made on material even coarser than in

T@at }‘l}'4g

Assay

?; : % Valuesf
T Au oz/%an

Product

,,.
=
P oo
. Ed 1
.5 Ot “0‘"

Fl@bation,tailq{ 96,60:. 0 04

b

s o5 an ee e iee -st #e #s3

" S
=‘,
o - Au
Heads ~ $100,00:. u188 100 0.
Flotatlon concs 3 5,408 4.4 9. 5
3 20&
. R

A sareen analysis of the talling was made to nata

where the unreaavared g@ld 1amd. e

Meﬁn‘”f f_ ) 1$Wﬁf;, «L;3f Asaay Au. oz/ﬁcn

. m--—-m-“ N

w66 108 009
.85+100 2Bl ¢ Lo 0,04
“1004160 . -~ oh it G4B o WL 0407

=1B0+200 . v T 14,8 ¢ e 0,08

+BO0 o 4Bd ¢ 0.0 .

1.00. o'

This sareen analysis of ﬁhe tailin& shﬂws that the
+160 me sh partmen is of much;higher Value bhan the ulse
mesh part. Ta secure maximum PGGQVeries by flabatian it
is apparenﬁ that thﬁ ore- shculd be ground to paas 15@

mesh,

Eest #6‘ S , Jﬁ, Gyanidaticn

In this test, the raw ore was ground ha pass 100 mesh
and agitaﬁed for 48 hours 1:3 dilublon with a 2, .0 pound KON
solution. ‘bime at the rata of 2 paunds par ten of ore was i
add@d‘ .  .' L ' L~, - IR
) The Laxling aftey this traatment had a. <mld contenﬁ
cf O 005 oz. per ton r&presanﬁin5 an extruetion af QV‘Of
of the &eld. Reagent consumptien was 0 54 pounds cyanide ;‘

and 1. 7 pounds 1ime per ton Qf mre milledg




Téat 7

This,test was made on ore ground to pass 150 mesh
treated in thé»same_manne? a8 in Test #6 |
Tailling. . - 0.005 0z, gold per ton,
Extraction « 97.0%
;Gonsumption ~ KEN =« 0460 1b, per ton,
= R Ca0 = 1.7 ‘1b, per ton,
These tests show that the raw ore 1s amenable to
oyanidatlon, No benefit is to be darived by grinding finer
than 100 mesh» |

Test #8 ‘ o Concentration and Gyanidaﬁion'

o this. test, a flotation concentrabe was made as
1n previous tests.‘ The ccncentrate was then reground‘and
cyanided. L o | , |

| The ore. was &round with water and soda ash equivalent
to 4.0 pounds of 0re" A soncantrate was than remaved by
the addition of 0. 10 pounds potassium xanthate and 0,06

pounds pine oll per bon.

, : : ] - .
Produet : % ¢ Assay : % Values
0t Wke ¢ Au oz/ton: A
S : &

' s zz N .
Heads $100,00¢. o,lv ¢ 10040
Flotation concs: 8.85: 2,08 83.6
Talling : 93,17 Q.03 16.4

This ccncentrate with an assay'Valueﬂof 2,08 oz, gold

per ton was reground and then agltated for 48 hours, i°3

dilution with a 2.0 pound KCN solution and 4 pounds lime =
per ‘ton of ore, A _ _ _ ‘ .

« This_treatment 1éft 8 residue-ccntaiﬁing 0.05 oz, gold
per ton reprééenting an'extraction af 97.6%‘of the gold in
the concentrate or a recovery of 81,8% on the original.féedﬁ
A cyanide cbnsumpyion of 9.0 pounds KGN per ton of concen-

trate 1s indicated.



_)f;(7“;

A sample of the eoncentrata was first amalgamated and -
then cyanided as abcve., |

By amalgamation the gold in the c@ncenﬁr&te was res

duced from 2. 08 02+ to 0 38 9z+ per teng The resldue after
‘cyaniding for 48 hours had a gold cantent of 0 02 oz. mhis

repr@sants a reccvery af 68 3% of the gald in the criglnal

feed by amalgamataon wiﬁh an addltional 14 4% by.gyanidaﬁibn,
a total re¢ever~y cf 82, *7% by this method. o

Test {9

In this teat approximately 700 - yaunds af the ore was’
fed at the vate of 100 peunds peyr. hour to a small rod. mill,
the discharge Qf‘wh;ch pgssed‘ever:an’amalgam@ting,pmatei
The pﬁip afté? pa83ing‘thé"platé Was"eZQVaﬁed>te"a"blaésifier. 
E  . - the oversize from which was ' returned to the ball milly The' |
classifier overflcw at appraximately'ﬁﬁ% solids flovwed to a
eonditianing tank where about 20 minutes acnﬁaaﬁ was abtainﬁd
“and thence to a six sell Denver Sub A flotaticn machine. Gellg
No's 2 and 3 ware used as rou&her aells, the concentrate from
”these flowin& tc cell NQ. 1 where the finished cancentrate
-“' - was remevedi‘ Gells Na‘s 4y 5 and 6 were maintained a8 saaven~"
ger cells, the oonaentrate from thesa being returned te cell
No. 2 together wibh hhe middlin& from aell No 1'
uoda ash at the rata of 3 pcunds per tcn was aﬁded ﬁa o
the grinding mill, 0.10 pounds amyl xanthate to the condltioning 
| tank and 0,04 pounds pina oll tc bhe flatatiun maghine. | |
The concentrate Was then ayanided in small saale apparas

tus.




- e - et
Produet -3 %+ Assa : % Values
C ot Wb 3 Aum oz/ycn H .
‘ R s
Heads ‘ :100,00: 0,17 - ’100 0
Amalgamn tall. -t 007 : 58,8 recovery in amalgam‘
Flotatlon conc.s ¢t 7.96% 0.8% X 37,9
v 92,041 0»006 4 De 5 .

¥lotation tail,.

o These_rasults shaw that amalgamaticn followed by
\ fletaticn results in a recoyery of 96, 7% of the gcld in
'the qre.~ A concentrate containing 0.81 02, gold per ton |
15 abtained in a product 7. 967 of the weight of ore milled.
Thia concentrate was rather pure pyrite containina 43,.8%.
| iron, 46 8% sulphur. | o

. The follewing soreen hests made on the amalgam ‘

plate tailing and flotation tailing er cl&ssifier QVerflaw

’.are Qf interest.

- Mesh ' ‘Plate Talling Glas&ifierWOVerlew _
) +65 . 8.6% : » . o 0:0%
-65+100 .. 17 o 2al

~100+150 | 1043 S A

=-150+200 . 22.1 " , 6 Vi

0.0 160.0

The flotation tailing was filtered and. representative
-200 gram partions were regrcund and agitated for 48 hours, 1 3
dilution with a_s pqund per ton KGN solution and 1ime equival*
ent to 5-p¢unds?pér ton of ore. It was found that the solutions
'became foul fram the presenae of saluble sulphides.' The adde

| 1t19n Qf 4 pounds lead acetate per ton correeted this conditlon.

- ,‘Very poor results were obtained however, only_zﬂ% of the pold

beéing extraaﬁed.' It was felt that, owing to exidation of the
concentrate pricr to oyaniding and - to the possible contamination
with carbon from other operations being carried on, these re-
'su;ts ave not_gpnclusive, especially as_insmest‘ﬁs no trouble

was experienced in securing a good extraction from the concens




trateé. lt will be neeessary, therefcrs, ta Ganaust further
large scale flotation tests ta secure & aoncentrate far add“

itional cyanide investigations.‘

Summary and Gonalusions.‘ Tha greater part af the gozd in the
.afe'is preaent as free gold._ When ground very Pine as - in |
Test *l, approximately 80? of the gold is reeovereﬁ by ama1~
gdmation. ‘However' as: these conditions would not be dupligaﬁed
in practise, “the rcsult shown in Teab #9, Q8 'regcvered by_
tamaigamation 1s'more nearly dorrects o ~“T‘-’”li5f5?¥“'?

B Ganaentraticn by flatation can' be depended on to
yield g reccvery of well over goﬁ of the gald in the ore.-
Fine grinding iﬂ necessary to secure this. Amalgamatlan and
flotation as shuwn in Test #9 gives a recGVery Qf 964 7% of
the ‘golds : g RS

|  ?$@£ Gyanidation of the qre graund ta pass 10 maah re~
sults in an exhractian af 9?% of" the gold with' 8 cyanide cannl
sumption of 0, 60 pounds RGN per tan of Qre milied.v | ,

Flotation fellﬁwed by oyanidation af tha eancen~ »

trate results in a recevery of 81.6% of the gold as in&iaated
in fest #84 . With a ratio‘Gﬁvconaenpgati@n~9£ 14.6 ;lj»the ey o
:anideAaonspmptionﬁof'ijoundﬁjpex tbn”6f ncnaén£wété ﬁigures;' |
0ut=t610 62 pdunds*b@r‘ﬁen‘of Gniginal“aﬁe; Gleéeiy'apphéaahing
that indicated in’ the cyanlde tests on the raw are., | |

Gyanidation of the raw are gives higheﬁt recaveries.

However, due. t0-the. low gold content of. the ore $3 4& per tom,.

and the. ease with which it ig coneentrated, the deeiding facw o
tor. in the adoption of the mﬁthod to apply will be largaly one. -
of costs, the: initial oost of installatian and subsequent apwl,
eration, These can. be determined only by a8 detailed Stuﬁy of
each type of. mill, cyanido or amalgamatlan and. flctauian to o
- debermine if a lower final return by flutatlen will effeet the
higher costs of a eyanide plant.



