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. - Our conclusions are as follows:

1. A1l reagents 208, 301, 404, Aerofloat 15, carbanalid

and thiocarbanalid gilve approximately the sage results -
about B0£ recovery of gol&.and 70% recovery of silver. This

__intimates that the above percentages of gold and silver are

all that is floatable.

2. Because grinding to 38% - 200 mesh - gave no‘increase in
recovery the gold =must be finer than 200 mesh, or it is tarnikh-
ea,”or present 1ln tarnishe. sulphides.

" B Gold is not in the.pyrite - Acid pH floats more pyrite

but percentage recovery is not incrgased. l

4.‘ Treating with Sodium Suiphide did not give highef results

which means that the gold is not present inm theftérnisheﬂ

' sH1ph1des. | .

.5.' Gold is probably in arsenopyrite vhich is diffieult to
float. ‘ i :
| 8. Cyanidation gives a high percentage recovery (30.98 %)

_and will probably pfave.a satlsfaetory method of extraction

of the gold. Further work should be done on a cyénidation

'

procedure.


http://sulphic.es

1.

Investigations should be made on recent literature on
flotation resgents for arsencopyrite and oxidized ores.

2. Further tests should be made on the recovery from

grinds below 200 mssh.

Be Investigations should be made on flotation results
with alkaline pE 7 to 10
i Further work should be done on cyanidation with

respect to grind aeration and reagents.



Optioned by Plonesr (Gold mines of B.C. ?td., 807
- Rogers Buillding, Vancou#er;'ﬁ. T -

Located in Tweedsmuir Park about four @;;gs.west of
the west end of Whitesail Lake and lying to the morth of
§iﬂdguist Lake and about half way along it.

| _ The claims cover a ridge which forms the divide
-hetwaen the Lindquist Lake and Little ¥Whitesail Lake drainages.
hecessibility Sl

Thé pooperty is reached by road frow Burns Lake to
Dotsa Lake and Wistaria, a distance of some sixty miles,

From ¥istaria the route is by water via QOotsa Laka! Tahtsa
River, "hitesall River, Sinclalr Lake and %hitessil Lake, a
distance of apout sixty miigs- From the head 0f ﬁhitesail
Lake a six-mile tfailhleads up to the foot of Lindquist Lake,
thence up the slope 5h the aerth side of the 1aka to the
property. l_

zgﬁggravhy and Phyg&égl Egatgggg

T he group-of claims is in the Coast Range Hountains

élase to the summit on the easterly flank. Elevatlons on the
?rsperty'ranganram 2200 to 6500 feet above ssa leval. The
princigal,shawings are oo the southern exposure of the small
- east-west ranze between Lindguist znd Little fﬁiteaail Lakes,
"'The slopes are snow-covered for approximately eight months of

the year.

T
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Regional Geology

The claims are in the eastern contact area of the Coast
Range Batholith. Marshall (G.S.C. Summary Report 1922) has
mapped the geolbgy, geography and topography of the arez but
on 2 scale too large (1" - 4 miles)to include ismportunt
detail. Harshall's map indicates the predominantly grano-

' dloritic batholith contact as cutting the Jurassic Hazelton
" 'Beries of basaltie to rhyolithic volcanics and sediments.
"‘ﬁctually in the area the Intrusive rocks msy be subdivided
into diorite, quartz diorite, granite and feldspaf porphyries,
while "Huzelton Series® may be subdivided into the Jurassice
H azelton series proper and éarly tertiary rhyolits stocks,
flows and minor intrusives.

Structure and Mineral Peposits

Tge main structure containing most of the'ﬁineral
showinéé on the property 15“5 wide zone of fracturing in the
" massive diorite. The guartz lead is a well-defined guarts
vein-from five to ten or more feet wide with the vein cuartz
frée from the diorite wails. The wall-rock shows no apprac-—
iable hydrothermal zlteration. The vein is exposed at intervals
" by outcrop for ascveral hundred feet along the strike and
thréugh a vertical range of 200 or more fest. It appears to
have been elither of{set along its strike by cross~faultiﬁg‘or
to have an echelon structure within the wide zone of weszkness
in which it oecurs, The guartz lead is composed of a sugary

quartz, varying from glossy to milky to rose in colour. The
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sulphides are, on the whole, sparsely distributed. They
-consist of pyrite anﬁ.soﬁe fine-grained wolybdenite at the
lgﬁar end with seﬁmiﬁgly increasing amounts of gaiena,
sphalerite and chale opyritﬁ at the upnper end. Also ﬂoted at
the lower end 1s a soft, grey, silvery metaliic -“ntlfia*

by Dr. V¥arren as a bismuth teliuride.

The method of sbtainiag the sample from the ore body
V_is not known. The oxidized nature of the ssmple shown by
the nreamn.e of much iron oxide indicates that it was taken
near the sufface. i

The sample was crusheu ta sinch size in a jan rru%her
anﬁ subsequentliy reﬁucma W1th rolis to -10 mash._ ?he sample
waq than reduced to abﬁht 19 pounds by coning an% auartering.
. A sample cutter was used to rﬁau ¢ this to 2 §aunds 1ni S
i disk nulvarizar to grinﬁ the a pounds to =100 me@h. Tba
Llaam ple was thea rollaﬁ on a rubber mat and two 13&@ gram

samples were carelully taken and gut.;mrlawelle@ gaper

sample bags

- Hicros:

4 polished section of‘ére was msde and wﬁé@inmd by
Pr. H. V. warren who &etermlned the »resence of Jrﬂenupyrite
‘%nd vyrite. A blue-black metallic obzerved was tentatively
labelled as a bismuth tetluride. The gangue mineral is

chiefly quartz. HMuch iron oxide is preseat which is probsbly



due to the oxidation of pyrite and arsenopyrits. The sulphides

and metallic minerals compose only a small percentage -about

' B% of the ore. 4

_Gr;géab;;igz Test

)

=h

{1

7,. The time of grinding necessary to reduce the -10 ms:
feed to -200 mesh was found to be 20 minutes. The grinding
to =200 mesh was carried out in a2 rod mill.

pecifications of rod mill

Length 11.5"
Diameter : 20 »

24 rods 1imx7/8%
fieight rods

R.P.H. - 435

Charge to Hod #iil

Ore B 1000 graazs
Fater 1000 graas

The tests were carried out with 1000 gram sapples until
3 shartage of ore was anticipated for the ﬁoﬂplstioa of the
tests. fe then changed to 500 gram samples. The general
mathod of treataent is cutiiﬁed balow.

The sample of -10 mesgh ore and an equal %eight of watsy
{(either 1000 grams or 500 grams) wa:z charged in the rod mill
and ground for 20 minutes at 42 r.p.n. The charge wa:z then
waséed into a pan with as little dilution as p@s$ib1@ and
thence into & flotation il which was ¥ept running in order to

prevent the solids {rom settling out. 'The pulp was diluted with
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water to & 3.5 to 1 ration and the reagents added and con-
ditioned. Cancéntrates were collected in aluminum pang and
- failings removed by draining from theibattom of the machine
into a large pan. The machine used was a ¥ K
The pH of the pulps were determined by Professor Gillies
i who used a Beckman pH Metre.
Products were dried in a drying oven and carefully
weighed ané a éample taken for assaying.

;g} Fiotation

.Test details
In all tosts conditicning was 10 minutes. All rsagents
added as 1bs per ton.
Test 1 e | iy
_Object: To fin& floating characteristics of the ore.
Reagents:To the mill - 032 1lbs. sodiums gilicate per ton

To the cell - 0.5 1lbs Reagent 301
' Us161bs #5 pine oil per ton

Grind: 15 winutes
Results: Clean concentrate of black sulphides and pyrite
_ but froth was scant and brittle.

ﬁbjects To findelaating characteristies of the ore

Reagents: To the mill - 0.32 lbs sodium siliecate per ton
-~ 0.8 1bsz Reagent 201

To the cgll - 0.18 1lbs Aerofloat 15
Grind: 1% i@inutes
Results: Clean concentrate but poor froth, BSodium

silicate gives a clean but poor froth
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pat &
Objiect:

Reagents:

" Grind:

Rﬂsulﬁs:

‘ §§§£;i

Oblect:

Heagents:

“Grind:

Results:

~Test 6

- Object:
Grind:

{a)Reagents:

pHE

Resultss

{b)Reagents:
pH:
Results:

(c)Beagents:

To find floating characteristics of the ore
To the mill:-0.5 lbs Reagent 301

To the call:-0.18 1bs Aeroficat 15
0.8 1lbs sodium silieste

15 minutes
Good froth but concentrsats contaminated with
much silica. Addition of sodium silicate

killed froth but zave eclean concentrate.

To find results of using Aeroflioat 15 and
Xanthate Reagent 301 in combinsation

To the cell: - 0.18 1bs Aerofioat 15
0.5 1bs Reagent 301

15 minutes

Contaminated concentrate and poor {roth.
Recovery 4l%k.

To find effect of acid pH with Reagent 208

20 minutes ‘ |

T o the mill: ~0.5 1lbs Heagent BﬁB.

To the cell: 0.16 1ibs Aerofloat 15

Tl

Fair froth but brittle‘ Gangus and suiphidesﬁug.
Recovery 50.5% Gold and 71.8% silver.

To the celly 2 lbs copper sulphate :

8.3

¥Froth not so britﬁle. No asdditional recovery.

To the cell: 4 1bs 10% HEO4



't.or
pH:

" Results:

Test 7
- Object:

Grind:

Reagents=:

pH:

‘Results:

pH:
Resulis:

Grind:

“Reagents:

o
< o}

{]

el - Pgo 10

5.5
uch pyrite floated and

silver recovery.

To find effect of using

gad 30 minute grind.

%0 minutes

To the cell: - 0.32 lbs
: 0.16 1lbs

0.5 1bs
5.5 '
datery froth. Pyrite up

grind gave 8.3% increase

To try cfésyiic acid as
30 minutes

T o the cell - 0,18 1b=
ek es  lbg
8.8 1lbs
5.8 =5
Small brittlie bubbles.

floated. Hot a success.

no inerease in gold and
acid pH ¥ith Reagent 301

pine oil
Aeroflost 15
Reagent 301

at pH B.5. 30 minute

in recovery.
a frother w#ith pH 5.5

eresylic aecid
Heagent 3CG1L
104 Bulphuric

Very 1little suphide

To test floating properties of Thiocarbanalid and

Rsagent 301
30 minutes
To the mill:
To the cell: .16 1lbs pi

2 1lbs Re
<e'?D |

025 1lbs thioearbanaiid

ne oil

agent 301
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Test 9 Con't
" Resultse.

‘Past 10

_ﬂbject:

Grind:

Reagents:

pH:

Hesults:
7 Test 11
Object:

Grind:

Reagents:

3
£

x
o
]
o
[
ct
i
we

Test 13
Object:
Grind:

Reagents:

Watery froth with sbundant gangue. Recovery

683.4% of gold and 76.8% of silver.

To test Thiocarbanalid with sodium.sulphide.
To resulphidize tarnished sulphidss.
30 minutes

To the mills 0.25 lbs thiocarbanalid
.25 lbs sodium sulphide

To the cell: 0.16 1lbs pine oll
5.5 : _
Good froth loaded with black sulphides and

gave depressing action.

To test floating characteristics of Heagent 404
with sodium sulphide.
30 minutes

To the mill: 0.25 lbs sodium sulghide
0.25 1bs reagent 404

To the eell: 0.168 1lbs pine oil
6.8
Good froth with black sulphides and pyrite.

Recovery 4%.5% of golé and 42.2% of silver.

To test thiocarbanalid to the c¢ell and acid pH.
30 ainutes

To the cell: -0.%Z 1lbs pine oil
0.25 1bs thiocarbanalid
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a Test 12 Cont.
= oHz 2.3
Vﬂasults: Pulp too acid! froth poor. Becav%fy 59.29
_ iaf gold and 64;1% of silvsar.
Object: To test sédium_sulphide with Aerofldat_lﬁ.
Orind: 30 minutes |
Eeagenﬁs% Td the mill: 0.15 1bs sodium su;ghi&e

To the cell: 0.16 1bs creoyiic aeid
‘0eb 1lbs aerofloat 15

Results: Black sulphides and pyrite floated. Recovery

84j% of gold and B5l.5% of silver.
Wi of concentiate =574 gms avedushon ralic

, : &f Mmj Joehkt like Tellurrdes, : é}f?{(i
Object: To test sodium sulphide with thiocarbanalid to
the cell and cresylie acid frother
Grind:  #C aminutes

Reagents: To miil: 0.15 1lbs sodium sulphide

To cells  G.32 lbs cresylie acid
Q.25 1lbs thiocarbsnalid

| B pH: 8.3 _
Results: QGood froth with much ?yrite floéteﬁ. Regovery
52.5% of gold and 60.8% of silver.
'?ﬁst.lﬁ
Object: To test action of thiocarbanalld éith eresylic
acid and pine oil with acid pH
Grinds 50 miﬂutes:
Reagents: To cell: 0,18 1b pine oll
; O.1l¢ 1b cresylic aecid .

7.0 1b sulphuric aecid
C«08 1b thioczarbanalid 145



Flosation Test
Test 16 Con't
pH:

Results:

| Test 17
' Object:

{a)Reagentss

pH:
Results:

(b)Reagents:

pH:
Results:

Tesgt 19

Object:

Resgents:

Results:

Cop*t ..» 13

4.1
No black sulphides caume up, pyrite and gangue

cams up. Oood froth, Low recovery.

To test action of thiocsrbanalid with cresylic

acid and aerofloat with varying pH.

Teo mill:s 0.18 '1b aerofloat 21

To cell: 0.18 1b cresylic
0.05 1b thicecarbanalid 15

5.0
Black sulphides and pyrite came up

as above with addition of .1 1b thiocarbanalid 1256
and acid. i

.87
Good clean froth with small conec. of pyrite
laproved with addition of thiocarbanalid.

Recovery 45.5k of gold and 82.9% of silver.

To test reageats 301 and 208 with cresylic acid
an& pine oil iﬁ an attsmpt to combine ability of
301 to float pyrite 2nd 208 as a promoter for
gold ores,

To Mills 1.12 1b reagent 208
" «80 1lb reagent 301

To cell: .04 1lb pine o0il
«80 1b eresylic
«80 1lb reagent 301
«80 1lb reagent 208
pH-9 froth disappeared, then tvo more drors

eresylic added, pH 10.25 very watery {roth.
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Test 13 Con't

Very low recovery, 36.4% of gold an: 50.4% of
silver. !

Test 20
Object: To test action of aerofloat 31 with crasylic
acid as a prmmoter‘of silver sulphides and galena.
Beagents: To miil: 0.86 1lb aeroflost 3l
i To ceils 0.32 1b cresylic aecid
Results: With pH 5.5 black concentrate, tough froth. With
pH-2 sulphides (pyrite) came up very slowly.
Recovery 50f of gold and 88.7% of silver.
Test 21
Object: To test Aerofléat 31 alone to float silver and to
try effect of lowering pH. .
Reégents: To mill:s 1.44 1b Aerofloat 31
To cell: Acid
(2) pHs 6.5
Results: Thick tough froth, both gangue snd sulphides
came un. Too much reszent ¥as use’. 54.7% of
gold and 68.5 % of silver recovered,
(v) pH: 3.4
Hesults: Watery froth, pyrite floated. Recovery of 54.7%
of gold and 74.6 of silver.
. fest 22
Object: To test Aesrofloat 15 in acid, eircuit for floating
| irot and silvef sulphides
Reagents: To cell: 0.328 Aerofloat 15
H2804 acid
pH: 1.75
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agt 29 Con't

Besults:

Test 23
Object:

Heagents:

Hesultse

Object:

Reagents:

1

1
&8

Heas

{53

szntse

Results:

Watery froth pyrite floated. HNo improvement in

recovary:\gold B4.7% and silver 64,1%

To test reagent 425 with oxidized ore.

To mills 4 lb. reageat 4.5
. Q.98 1lb aserofloat 3l

To cell: 0.80 1lb cresyiie acid
Coplous biack tough froth, Recovery of gold £9.2%

and silver 70.8%.

%o test reagent 425 zlonz with oxidized ore and

&s & promoter of asuriferous pyrite gith acid pH

To miili 2 1b reagsnt 425 . ; i
To eellr.B32 1lb cresylic acid

¥atepy weak froth-pyrite floated but no increase

over test 15 in recovery.

To test reagent 404 with aerofloat 31, reagents
301 and 208 as a promoter of aurifesrous pyrite.
To miti: .5 1lb reagent 40
To ceil: 3% 1lb aeroficat 15
1.45 1b reagent 3501
1.2%5 1b resagent 208
0.48 1b sodium sulphide
lack tough froth with much gangue. Rscovery of

53.2 gold and 86.2% silver.
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S8ince the course of studies in mineral dressing is primarily

a courss in flotation the bulk of the work done on the Thitesail
Lake ore( sample rejects) was devoted to flotation tests.
-Because the ore is a gold ore it was deenmed neceésary to do some
cyanidation tests to make a”completa report on the possible
methods of extracting the gold.

Barly in the fall term four unsucceszful cyanide tssts
(that were run simultaneously) were made. The résults of these
tests were vary inconsistant. The results wers a failure since
{l) The cysaniding pulip could not be properly aerzﬁed with the
eguipment used.
§2) The alkalinity of the pulp couid not be maintained.

The results of these tests are as follows:

HillL Tank
Test Charge Lime Grind =- Cyanide Lime Agitation Assay

1 1000 gm 2€/ton 20 min : gm O.5gm 24 hrs  .085
“p m L " " " .09
B W " R " m n .09
4 n " 40 " ﬂ L oLt

The inconsistency of raﬁultslshows something 1s obviously remiss
with the eyaniding technioue. |
Bl Ones again in the spring term, cyanidation tests were made;
f%&is time the r@%ults were very ancﬁﬁrﬁging. The imprové&‘f
icansistwnt results were due to improved methods of agr&tfon
and greater alkalinity control.
Apparatus

The apparatus used conslsted & smsall motor with s glass
rod.impellar attached, set on a movable frame attached to a

burette stand. The washed and filtered pulp from the rod
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mill wes added to a 1000 gm beaker with 500 ce of water, to the
pulp solution; the iime and cyanide solution was adied in the
proportions shown in the tabig. The pulp was agitated for 36
}'murs. The alkalinity of the milp was cheacked periodicélly
until it remaiéed.constant. Portions of the pulp were re-
moved at intervals {see.tabla} and these portiqgg?ééfe filtered
and éashéd. '?ﬁe residues were agsayed by the regular fire

assay methods.

Regults : ; Assay Sereen
Test No. Charge Liue Grind Cyanide Lime Azsldue Time Znalysk
To Hiil Hill with Cyanide
1 500 18#/ton @0 1#/ton 2#/ton 0.0 328

g.02 12 D9.65
0.14 9 -200 mesh

500 18#/ton 20 i£/ton 2#/ton 0,02 38

Loy ]

Percentage recovery ,20 x 100 ecuals 80.98%

PR
W Pt



(1) 2. Host efficient grind as far as cysnidation is con-

'{§)  Most economical and efficient guantities of reagsnts and

~ Cysnidation Con't - . 38

No diffienlty was encountered in these two tests.

Purther tests to determine the following should be made:

= iU

cerned. e
b. The most ecomomical grind; balancing cost of grind

and extraction.

methods of asE.

 (3) Best aesration technique.

(4) An attempt should be made to determine tﬁé reason for the i
. relatively high tails assay. This may be a mineralogical
consideration, however, if it is due to cyaniéation
gsome attempt should be made %o remedy the fault.

It should be borne in mind that the 90.98% is an_absblute

recovery and im actual cyanide practice there 1s & circulsting

#oakly charged gold solution that would undoubtedly lower
the'percentagﬁ recovary. - e

It is hoped that thess fef results will shed saée light
on the cyauiﬁatiéu of ¥hitesall Lake ore and that further

more detalled work will ultimately determine the true worth of

cyaniding as a method of treating the ore.



Appendix _ A

Assay Kéthod
The ordinary fire assaying methods of eollecting the gold
and silver by slagging the ore with litharge in a crueible
then cupelling the lead button in a Pmarganita cupel.

Assay Charge (Tails)

Litharge 70 gm.
Soda Ash 30 gm
Borax | 8 gn
Ore .1 AT.
Flour 2.4 gas.

any assays of the concentrates were done by using a

gpecial charge and niter as required.
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