





Purpogse of the Investigatlon:

The investigation was wmade to determine the frothing
properbies of the various fractions and of tha‘total low bolling
0il obtained from crude Dougies fir tar, In comparison wibth
Aﬁarmﬁr B, pine oll used in standard flotatlon pracilee.

Cheracter of the Oila, and Other Dala:
i

Exeerpts from correspondence by T, A, Mellhanney,
Suparintendent, Forest Produchs Tgbrzqcawieag sﬁat@:

fhese low bolling froctions have to be removed In
order that the ;nu{dual Lter may be Qf a sultsble grade for use
in the mepufecture of rubber tives, snd we are desirous of
finding a market for part opr 211 of these low belling fractlons
as flotation agents,”

"The semples wevs obtalved as follows :
Crude Donglas fiy tar, obtalned by the dsstructive di&ti@l&tiom

Douglas fir waste wood, was hested apd all low bolling Tractlons

distilling below 232° ¢, were collected., These low bolling olla

wore re=distilled and fractionasted. The following samples ware

submitted,

(1) Total low Doiling oil (228% to 248% ¢.)
{2) 170° o 1lane ¢, fraction,

{(3) 1RO to 180° g, @

{4) 180° to 220° ¢, a

(5 180° to 245° G, ¥

(6) 190° to 220° ¢, N

{7) 1900 o 245 (¢, e

{(8) 220° Lo 24530 ¢, K

pecording to the lltevature," Mr. McElhanney continues,

o

"the best grade of pive oll 1s obtalned by the steam and sclvent

process and has a boliling range mainly between 190° ¢, and 220° G,
and a speciflc gravity at 16° ¢, from 0,933 te 0,857, G
fraction corresponding to this »ine oll io bollling rangs has a

“specific gravity of 0.841 at 18° G, If the teisal low bolling

oll or ‘crude burps' could be used for ore flobasion purposen,
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(Character of the Olls, and Othser Date, contid) -
it would be a great advantege becsuvse of the greateyr pelential

supply of thisg fractlon, The 1L90% to 2R0° (¢, feractlon repre-

gsents only about 10 per csnt of the total low belling fraction,”

EXPERIMENTAL TESTS:

~T@sta wore made to debermine ths frothing properiles
of the variouvs ssmples of oills and alse thelr soffects on
recoveriss and ratios of concentration compared Lo the resulis
obbtained with Varmor F. pine oil,

The total low bolling fraction was used in combina-
tlon with various amountes of pine oil and cresylic acld,

The votal low bollling fraction was also added to the
ball mill to note the resulites of adding the oll ta various

oints in the cireult,

A8 These oils would be preduced on the Paclfic Ceoast,
the outle® for thess would naturally be the mills of British
Columbis,

For this investigstion & lowegrade coppsr ore from
the Grandy Consolidated Mining, Smelitling and Power Cowpsany
Ldmited, Allenby, Britlsh Columbls, wag chosen,

This ove agsayed

ow

Gold - 0.0L oz,/ton,
GCoppary - Q.88 per cenb,
Iron - 3,60 ?
Sulphur - 0,.8¢ t

A seeond gample of the sams ore, ussd for part of
tha tests, assayed;

gopper = 1,0 per centb,
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Results of Brperlwmental Tests: =
The resulis of the tests indicated the Tollowing:

1. The cheracterlatic pine oll Iroth wes obbained with
Q0,10 pound of pine 011l per ton,

2. Fractlions No, 5 (1L80°to 245° G.), Ne, 6 (1L90° to
2200 ¢.), and No, 7 (190° to 2458° (¢,) preduced a froth when
the guentity of o0il added averaged 0,30 pound psr bton; indi-
cavting that three times as much of low bolling ¢il as of pine
oll was reguived to glve & Froth, It was alao nobed that
these olls dAid not give the same buoyant free Iroth as plne .
0ll does but were mather move brittle, The Lfroths 4id net
rige from the same pulp level to overflow from the ocell,
indicating that a higher pulp lével would be requirsd to give
an overflow of concenbrates,

B, Practlon No, 4 {(180° o 280° ¢,) produced a froth
which was more bhrittle and of poorer gquallty then Nos., 5, 6

o 7,

4, PFraction NWo, 3 {180* to 100° C.) frothed very slowly
and gave a poex Froth,

5, fractions No., 2 (1L70° %o 180° ¢.) and No, 8 (220° to
2459 ¢,) were of no use as Irothers when addsd to the {lovatlion
cell, They produced a thick ascum of floating sulpbldes,

6. The total low bolling fractlon No, 1 {(828° to 838% C.)
would not produce a froth when added te the flotation cell bud
when added to the ball mill and ground with the charge resulted
in producing a good frovh when epproximately 0,30 pound of the
oll per ton wes added, It also exhibited considerable collect-
lag p@wéro This best ilndicates theb aboub three vimes as mch
votal low boiling oil as pine oll would be required to produce
& froth,

The use of the totel low bellling oll as a fyrother and

gollactar when added bo the ball mill reaulied in good Troth,
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(Resulits of Baperimental Teels, cont'id) -

with a recovery of 77.5 per cent of the copper, Adding
ranthates incresassed the recovery to 82,6 per cent of thea
coppero

7. The results of mixing the total low boiling fraction
with pine o0il or with cresylic acid and adding bthis mixturs o
the flotatlion cell indiceted that sulfficlent of the mixburs o

produce a satisfactory froth contained the egquivalent of  pure

pine oill or eresylic acid required when they are used geparately,

8, The mixture containing 90 per cant totel low bolling
eil and 10 per cent Yarmor F. pine oll produced & Lfroth whilch
eppearaed to be as satisfactory as that wmade with pine oil,

Tt was noted that a test uéing 0,294 pound of ths mixture por
ton {(containing 0,03 pound of pine 01l) gave practlically the
sawe recovary as the test uwsing 0,10 pound of pure ping oil

per ton, The frothers were added %o the ball mill,

Raising the amount of this frother to 0,38 pound per

ton producaed & rether volmninous froth which ralsed consideoreble

gangue slimes &nd produced a dirbty concentrats,

Cowmparison of Resulta:

The following table of wesulbs shows a comparison
of the various low bolling fractlons wilith Yarmor P, pine oll,
La8,, grade of concsutrate, recovery, ratlo of concenbtretlon,
and consumpitlon of frother when added to the flotatlon cell,

The btype of froth is also indicated. .

{(Continued on next pags)
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{Comparison of Resulits, conbtd) -
2

Resulta

L e L)

Frothers Added to the Pleobtation Gell.

s

3 [ : Assayse :Hecov- sRatlo Remarks
g FROTHER so0f flob.:evy of : of 5 on
Taats sLb ./ 5 cone,, COPPRSeN; :Cconcon=-: appaarance
No .3 Used in best shon scopper, ¢ per ¢ tra- of the
I A iTa sDoR tenbe cont o Wiom oo o fpoths o
1 :Yarmor ¥, pine oil ;O 10: 18,42 ¢ 85.9 122,131, :Chersclheristic
: 3 H 3 3 2 PL.0, Froth,
2 (1) Tobtal low H H B 3 g
2 boiling all 20,36 21,0  ¥8,9 :32.2:1,:3cum: noe froth,
3 {2) 170° o 180° ¢, :0,28: 13,19 ; 82.6 218,331, :Scum; no L{roth,
4 {3) 1BO® to 180° ¢, :0.36: 14,28 : B3,9 :20,6:1,:Po0r froth,
5 {4) 180° to 230° ¢, :0,28: 14,30 : @6 4 38L.4:),.:Falr froth,
& {(B) 180° %o 245%° ¢, :0,28: 14,08 86,2 :21.68:1,:G00d4 froth,
T (8) 120° to 2202 ¢, :0.28: 15,64 : 83,6 ::282,9:1,:000d froth,
8 (7)) 190° Lo 245° G. 0,18: 15,38 ¢ 84,1 :24,9:1,:0e0d f?@th
8 1{B) 220Q° to 245° (¢, :0.,29: 16,84 : 80,1 :85.5:1,.:Scum; no frovh,

9
) e : S oy e e reamnae ey
x » 5 X % LSRR SR 3

SNATESIRR SRR

In the tests in which no froth was formed 1t was
noted that the sulphides fleoated as a rather thick scum, which,

wag scraped off,

Tobtal Low Bolline Fraction Added to the Ball Miil.,

8 FROTHER 3 Assays :Recov- sKatlio @ Romairks
g ) ) - 0f flot.zery of ¢ of H on
Test: Lo/ CONG,, CODRAT,:cONCAN=; 2PPBRYANSES
No, Used in test shbon scoppey, @ per 3 trae 3 of tha
2 sore :per conb: cent ¢ bilom froths
R R S L 7 S S S S S Y : R
® 2 Nl o a2 2 \
10 :T.LL.B.F. (in ball : 8 : ; 2
3 wmill ) 20,203 17,54 5 76,8 :28.0:1.: Good frobth,
11 ¢ ¥ {in B.M,) 2 2 2 H s
8 No xanthates :0.288: 19,74 : 75,6 :32,9:1.:2 i @
12 " n 20,86 18,24 ¢ 77,5 187,531, " H
13 s o (in B.M. 8 g i 3. d
3 With xdnuhatuh 30,86y 14,0 ¢ 2.6 320,631, " v
3 50% T.L.B.F, + 50% Pine 01l Added to the CGell,
14 ¢ 20,18: 14,89 : 82,8 :20,8:51,3 Good Treth,
3 BO% T L.B.F, + BO% Cresyiic Acid Added to ths Cell.
15 . 10,44y 15 WL 3 B4 .8 R22,6:1.: Good frobh,

(Centinued on next page)
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(Comparison of Resulits, cont'd) -

Total Low Boiling Fractlon Added to the Ball MiLll (conb'dj),

2 FROTHER 3 Assgys :Recove= 3 Hatio : Hoemarks
2 pof flot,:exy of ¢ of 5 on
Tests sLb ./ ¢ cone,, 3COPPer,:contan=: aAppearance
Ho,: Used in bteat sbon scopper, ¢ pey 3 tra- :  of the
. N _sore spor cenbs cent ¢ tlon s froths o N
:90% T,L,B,F, + 10% Pine 0il Added to the Ball Mill.
3 v H 3 3 H
16 n 0,08; 13,70 : 79,0 1%.5:l.: Good froth,.
17 e # C 50,21 11,97 ¢ 84,3 :14,8:1.3. F u
18 n 0,09 8,80 & Q0,7 ¢ 9.8:1.3 # W
19 " 30,883 H£,48 3 92,0 3 7.3:1,: Indlcates too
3 ) 3 5 3 2 s muech {rother,
20 :100% pine oil 20,103 2,89 5 90,7 310,6:1,: Characheriatle
3 s : 5 3 ;¢ pine oil
g H 2 H S ;. Troth,
' REIERNE A s N : SR 3- ¢ -‘.rz:émf _,4‘_3, ST S e e

DETATLS OF TESTS WOS. 1 O 9 (FROTHERS ADDED T0 FLOTATION GELL).

A atandard btest was made as Tollows:
A sample of the ore was ground in water Lo 80 per
sent minus 200 mesh with 1.2 pounds of lime and 0,1 pound of

Cel

sodium cyanide per bom of ore., To the flobation cell, 0,04
pound of sodium ethyl xanthate (Z-4), 0,02 pound of Reagsnt
o, 30L, and 0,1 pound of plue oll per ton were added. The
concentrates were removed for ¥ minutes,

The concentrate was reclsaned in a separate flobta-
tlon cell with 10 p@gnd& of Llime per bton of concentrate, No
other reagents were unsed Tfov cleaning the Tinsl concsniralte.
The pH of the solution wes 8,6, '

The pulp levsl of this t@st wag noted and the reamala-
ing. tests were brought to the seame 1@&@1 to note the 1ifting
power of the {frothers,

The following tesbs wsed the various low bolillng

fractions:

{Contilnued on nexbt page)
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Regults of Plotation Tests:

o]
9=

0 Flotation (Cell,)

{Frothing Reagents Added

H $ ;Asaays, 3 2 Revlo i
Taats sWelght, scopper, :Disteibution: of ;  Frothesr,
Ho,: Produoct g pey s per 3 of coppear, sconcen~; 1b./ton
N p cent 2 cent :  par cent trabiong
s : = SRS i : T —
1 :Feed :100,00 ¢ Q.81 ;100,00 ;100.0: :
:Rough cone, 3 4,00 : 15,48 ; 85,9 122,131, :(Plna oll,
sCleaney conc, : m.do 3 28,88 : 7B ,B:346,9:0,.3(0,10 1b /
sMiddling s B,40 ¢ A.85D o g 30,434 .71 ¢
:Tailing s 98,47 5 0,18 ¢ 14,1 ¢ 141 2
3 3 H 8 ; 4 3 i
3 ¢ 8 3 3 3 :
& Feed sL00,00 5 0,83 100,00 100,03 s {Poreat
sRough conc, DLl 1 21,0 5 78,9 332, 2: 1, ¢ { Produets
sQleaner conc, : L.68 1 83,52 s 65,8161 ,3:2) . s (Laboratories
s Middling 2 148 @ W43 g L3, 067,612 ({total low
e Tailing s 96,899 ¢ 0,18 : 2L.1 2 21,13 s{bolling frac-
2 3 H 3 g 2 s{(blon R2285° -
3 3 H g $ H 2 {RB2°C,
s 2 s g : 3 2 {0,368 1b./ ton,
3 sFeed 2100,00 5 0,87 :100,0 :100,0; :
;Rough cone, @ 9,40 3 13,19 2 82,6 s 318,850 ,2{Fs Po Ly
:Gleaner conc, : L.76 3 BL.26 s 63,1356,8:1, s (fraction;
sMiddling g B,70 5 4,60 ; $ 19,5:87,03L,:{170°=1.80°C,,
;Tailing ¢ 94,54 3 0,16 ¢ LT.4 3 7.4 C {0,828 1b./tox,
'3 I3 o < o © o«
: : ; : : : -
4 Feed 31,00,00 : 0,85 :100.0 :100,0; :
sRough cone, s 4L,E5 3 14,28 3 83,9 220,631, (P, Po Lo,
:Cleaner conc, @ L.97 ;3 30,86 T 66,1386 ,8:) . (frection,
Middling : B,08 ¢ 4,76 2 3708:$2°§g1°3(3800:190@800
:Talling s 95,15 @ 0,14 @ 16,1 ¢ 18.): {0,356 1b./tou,
& Peed A}QO 00 3 0,77 :100,0 :100,0: H
:Rough cone, ¢ 4 14,30 : B6.4 3 $81 .43, 1 (F, Po Do
:Cleaner cong, 1;&5 s 29,67 ¢ s F0,9:584,1 ), s (fraction,
:Middiing 1 2,83 3 4,85 3 150535503310:{38Q@wP9Q9?03
+Talling y 95,588 ¢ Ooli 3 13,6 ¢ 13,63 {028 iboffamo
& :Feed 2100,00 ¢ 0,76 100,00 :100,0; :
sRough conc : SE s 14,15 o 86,8 221 B,z (Fe Po Lo
sCleansr conc, g W7 A0 s TR,7:49,5:1.:{fraction,
Middling 8 g 2,93 2 s L&055$863310»(1803mﬁﬂgﬁﬁ
sTalling 2 95,38 ¢ 0,11 3 13,8 3 1L3,8: (0,28 Wbo,bona
7 sFoed 200,00 3 0088 200,00 :100,0: b
:Rough cone, s kLot 3 15,8¢ 3 83,6 228,221, ({F, P. Lo
PCLOANSYT GONG, ¢  L.89 2 ggaﬂo : : 71.6:550,83% , 3 {fraction,
sMiddling 2 2,38 : 4,13 ¢ 5 3~°O°d@00gl°:(iQODWP?OQJop
sTalling s 95,63 3 Q,14 : 16,4 5 16,4: :{0,28 1b./ton,
SHTRRTRA NIRRT S aariats AR I R S N T R N AR B YRR, B R A e E R

{Continued on

next pege)
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{Fesulis of Flotation Teste, cont’d) =

(Frouvhing Reagents Added Lo bkuu&ﬂiuz Cell, contid,)

: 5 sAssays, s : Hatlo :
Pt sWelght, scopper; :Distribution: of ¢ Frothev,
No.: Product 2 per 3 per s of coppor, :ooncens: 1b,/hon
SO T cent  : ecsny @ per w@ut shrations -
: TR — 3 SO =3 v ‘ =
B Feed :100,00 : 0,78 :1.00,0 :1.00,0% : L
sRough cone, D 4,08 3 18,38 3 84,1 1 524,9:1,:(F. P, Lo,
:Clesney conce, 3 1,69 @ 31,28 5 67,8:59,2:) .5 (fraction,
sMiddling ¢ 2,43 1 5. BB s 16.,6:42,.9:1.5(1909-245%(,,
sTalling 2 95,88 1 0,13 3 18,9 5 15.9: (0,18 1b./ton.
3 ; : 3 s A 5
3 3 e : g 4 2
9 :Peod 100,00 ¢ 0,88 :100,0 1100,0: - : »
;Rwuﬁn cone, ;0,06 1 16,64 1 BOL s :é@aﬁgloz(ﬁo Fo Lo
s0leaner cone, 1 L.G5 3 30,72 3 690w256n1310;(fr§cblen,
sMiddling s 2,00 ¢ 4,24 5 10,8247 .61, 2 {2R0° «R4E°C, ,
:Pailing 3 96,06+ 007 5 19,9 @ 19,93 ${0.20 1b /touo
: : 3 3 : H 3

il

- Teat No, 2, < Using tobal low boiling fraction oll. {(Sample Ho, 1)0‘

SR AR A o U ANAE IR S AL A A S SR a S

Character of the Froths Ob%ﬁ;v sl in Tests Nos, 1L ©o 9.

Pest No, 1., = Using Yarmor ¥, pine oll.

b"l
v..a

Characterlastic pine oil froth, swall toe medium
bubbles, woll covered with sulnh{d¢39 rleing wnilovmly through

the pulp,

k5]

This 01l was apv@rcmu Sy omore or-less inseluble and
veok appreclabls tlme bto go iiu solution: preduq&@ a w@a&

and brittle froth, The sulphide concent rata gathered on tha

surface of the pulp as a thick scum whmﬁﬂ.d&a noet rise to the

Lip of the cell but could be acraped ufj Tida oll would notb
he satisfectory as a Frother whon aﬁdoa to ?a flocvation
maching, in comparison with pine oll,

Mo, 3, = Using the 170° - 180° ¢, fractlon cil, (Sample No,

Thigs oil produced a poow, bribttls freth, some large
bubbles, sulphides mainly in a thick scum. This oil was nob

g gultable Lfrovhing oil in comparigon with pine oil,

Test No, 4, - Using the 1800 = 1900 ¢, fyaction oll, {Samplﬁ Wo, @),

2

This oil regquired about § mirmbes? agitation to



- Page 10 -
{(Test No, 4, conhid) =

produce s brittle froth carcying eulphides on medivm bubbles,
The froth Aid not rise in the coll o flow over the 1ip, This

oil did not produce & satlsfactory froth,

f

Test No, 9, = Uaing the 180° SR0% ¢, fraction oll, (Sawmple No.4),

Thig oll praduéad & feirly strong Troth with medlum
to large bubbles well coversd by sulphides, Ths froth hald up
well @uring the flotation pericd, This froth 4id not ralse
the concentrate to the 1ip of the cell but it could be recoversd
by reising the pulp level,

Teast No, 6, « Using the 180° - 245 ¢, fraction oll, {(Sample No.B).

This oll would asppavently be sabtlsfectory as &
frovhing veagent, Th@ bubbles were medivm sized, well coversd
with sulphides, but eppeared to be mere brittle than plae oil,
Thisz froth aid not rise to ﬁh@ pine oil levsl bub tThe @bﬂ@@ﬂﬁ?at@
could he vemoved easily by ralsing the pulp level,

Tost No, 7, = Using the 190° - 220¢ ¢, frachlon 0ll, (Sample No,6).

This oill produced & tenacious fréth of medium to
laré@ bubbles woll covered with &ulphi&éao The concentrate
was easlly recovered and the froth held wp well, Except thatb
this oll ALd not vaise the concentrate to the same level, 1t
appeared to give sabtlafactory wesulls as a frothesyr, This ia
the fraction that corresponds mosh closaly to the b@&ling

range of pine oil,

Pest No, 8, - Using the 190° - @45° ¢, fracbion oil. (Ssmple No.7).

This oll produced & tenscious froth of medium to
large bubblss well covered with sulphides, This oil worksd
as well as that of Semple No, § (190° - 220% (¢,) and wounld

likely prove satisfaclory as a Irother.

{Gontinued on wexb. page)
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. {Cheracter of the Froths Ohserved tu Taozbs Nosg, L 0 9, conttd)

Tegt No, 8, = Using the €20 « 2450 ¢, fraction Qilu (Bgmple No,8),
This oll is apparently of no use as a °”0uh@w The

froth appeared as large bubbles and the concantrate colleched

in a thick scum, The froth was very bwitti@o The oil appesved

te be Insoluble in the pulp. No real froth was obtaluned within

the time of Fflotation. Ths thick scuwn was scraped off. 1t ls

apparent that this oill could not be used und@f the seame condi-

vtions ag pilae oll,

wurarcan

DESTS NOS, 10 w0 2

Al
e
R

) v

Sinece the most satisflactory fractions inecluded tnat
fraction recoversd from L90° Lo 220% ¢, and this fﬁactiém -
presenta only about 10 per cant of the tth} low bolling
fraction, Turther Lests were made to detormine whﬁth@r The
bobal Low bolling fraction occuld be used,

Trhig frection Aid net produce a froth whewn added tﬁ.
the flotation machine, The following tests werse maide by addimg '
various &@auntﬁ to the b&ll‘mill.and e inding with the ChavEgs .
In geveral tesis thé senthate colloctors were omithed Lo dise

Teover the Gmilécting powasr of the total low bollimg fragtion,

Some bosta wore made ln which the foteld low bolling

oil was mized with creaylic acld snd with pine ofl,

Dotells of Tests Nos, 10 to 20,

Sewmples of ore wave grouad In water To 80 per cent
miang 200 mesh, with 1.2 pownds of Lime, O,l.pgund~9f sodivum
QYanideg 0:04 pound of sodium eihyl xenthate (Z-4}, and Q,08

pound of fam wgent Mo, 201 psr btonm., In addltion, varisble




{(Details of Teats

'

amounts of

indicated In the

were added to the 1

Results of

frot

Excopt whe

3 &)
C

rlotation

vk

TGO

gle)

mill,

Tosta:

20,

omitted fo

cond td) -

vhe

following tables,

om the

saveral tests

beat, the xanithe

: ) . Ratvio
Test; s iDisteibution: ol s Frother,

No.:  Predust ;. of copper, scongen=: 1b./ton
E . 2 per cenbt stvablong
‘q; = 1:«»-::0-:-* ERFE A M A gﬁ:t::'.u's\- g IR z Ze TRTERE

10 :Feed :100,0 :3100,0: P, Po Lo
sRough cone., s 7682 1 028,021 3 {TL, LB,
sCleaner conc, 3 B 4TA 51 ,3{0,20 to .

sMAddl g : e 24 ,.8:45.3:1 . {ball will,
:”aiLﬂng 5 T 23,8 ¢ 23,8 g
¢ : 2 8 : 3 3
2 : 8 . 2 2 B

11 sPeed Y5100,00 ¢ 0,79 :100,0 $100,0: (P, P, L,
sRough conc. 3 9,04 19,74 ¢ 78,0 3 332,921, 2 {TL.BFoy
sGleaner CONG. : L.Oo 5B 584 ¢ 45 .1 :97.1:1,:0(0.28 to
:Middling s 2,01 11,64 2 29,5:49,8:1,2{ball mill,

s Tailling ;s 96,96 GOE s R4.4 ¢ 24,4 s (Mo xanthates,
" : - : S S . 3 3 $
2 : ; 3 2 : 2

12 :Fead :100,00 ¢ 0,86 :200,0 :100.0: 2 {F, P, Lo
sRough cone, D ALGE 18,24 3 TYL.E o 187 513 (T.L.BF.y
:Cleaner conc, ¢ e DL, Q4 s BB 0:376,9:1.3{0,36 to
shiddling H s 8,99 2 24,5:42.7 1, 1 (ball mill,
:Talllng 2 98,36 ¢ 0,20 1 B2.5 3 Q2.5 : { Mo zxanthates,
: 2 3 H 3 3 3 )
3 2 ; : 5 : :

13 Fead 1 2100,00 ¢+ 0,82 100,00 :100,0: 1P, Po Lo
:Rough conc, 5 4,80 14,00 ¢ BR2,6 3 220,688 5 {ToLoBoFa,
1Cleaner conc, i  e,00 327,92 2 B7,9:50:L,  31{0.36 to
(Middliing T 2,80 3 4.ad v 14,7:35:1 . o{bell mill
:Tallling : 95,15 : 0,15 ¢ X7.4 ¢ 174 2 {with
3 3 3 3 3 2 s {xanthates

- : v 2 SN SR | : . -
3 s 2 : : 3 :

14 :Fee : Co :100,0 100,03 :{O0% T.L.B.Fo
zRngb Cone, 51 ¢ ,b, : 82,8 :2008:1q;(50“ ping oll,
:0leaner conc, 3 L8928, ; ;67 .5:50,3:1,:{0,18 to
sMAddling ¢ 2,88 1 4,54 : : 15053C5°ﬁsl°:\110umtimn
:Talling ¢ 95,19 ¢ 0,08 ¢ 17,2 ¢ 17.2% s{call,

: . . , . s .
: g : 2 : 3 5 S

sz
A TR I T ee e S e

(Continued on nexb pags)




= Page 13 -

slon Tesds, coabid)

——
=
o
{é

B
A
o
=y
o
ot
13
:'w
,,.:.

ki 3 ARsays,: : H&TLO 3
Teatbs ‘ tWelght, ;copper, iDiatribationg of s BErother,
No.s  Produck ¢ par 3 per ¢ of copper, seoneen~: 1b,/ton
P I 3 eant z‘%ﬁﬁ s_por ocent s PR TLONS e
3 H ; g 5 2 3
18 Feed 200,00 ¢ 0,82 100,0: 100,0: ;{ﬂO@ TolioBoF.y
sReugh cong, 3 4.48 115,71 3 84,83 $82,610, 1 {50% creaylic
sClesaner a0nG, 3 5165 1R8,.B2 3 7i°5§49053193{&aid, 0,44 e
sMIAdLling T R,39 1 %ou? H 2 l&OSzQIQSng:(flm bation
sTailing 2 95,858 ¢ 0,13 3 16,83 15,.2:: s{cel
¢ 3 : s ; ; 2 "
16 sFeed 100,00 @ 0,98 100,03 100,03 ':(QOA TaliaB V.,
¢Rovgh cono, $BF0 515,70 2 7905 217,531,3(10% pine oil,
;Cleaner cone, 1,98 332,00 s 63,1:51.3:1.i(0,08 to
Middling s S,78 3 4,18 3 s 15,9128 %1, 2 (ball mill.,
iTalling ® 94,30 @ 0,82 - 1.B1.0: 21,0 : |
? 3 ' : 2 8 g 2
£l > k] o E @
1Y sPeed (L0000 3 1,00 :100,0: 100, EA 5 (90% @ LB Zéw
:Rough cone, s L06 :1? 97z 84,5 14,851 ,siloﬁ p}ns o3l
sCleanor aone, @ J.80 183,44 3 Voob;akngi,s(O 21 bo
sMiddling g D83 ¢ B.E H : 8,8:86 .4 1.2 {balil mill.,
TeElling 3 98,94 5 0,07 ¢ 18,7 157 ¥
: . : ek ; 2 3 .
§ 3 : 3 3 3 3
18 1Pes S a0 : 0,98 100,02 200,0: ©1(90% TL.BF.,
sRough conc, r 2 8,80 3 90,73 o2 9,8:1,:(LC% pine oil,
Lo3Gleaner conc. 1 220,32 5 . 3 79.4:86,5:1,:(0,29 to
sMiddling 3 3 10?0 H S 31,3315 ,6:20 . ¢{ball mill.,
sTalling 3 : QL0 2 9B 9.5 S
: : ;- o - -
20 Feed a%go 00 v Q.97 100.0: 100,0: :{1007 oing-oil,
sRough conc., SUEVIE 5 9,89 ¢ 90,7 £20,6:L.: (0,10 %o
;Cleaner conc, .3 41 220,18 ¢ 2 70 ?nﬁwoﬁoi,g(hall'milio
sMIAALing s 6.0 3 B.20 s R0 Lbnuaj 3 '
=Tai13ng : 9O5R 2 0,10 5 9.3 9,33 3
3 $ 3 ;s e - e
3 3 H H : H H H
19 sFeed 100,00 ¢ 0,97 100,03 100,0: T % Dol aBoF oy
sRough eome, - f ko063 6,48 1 92,0: ; ”03:103(1 Z pine oll,
s@leaner conc, ~ 1 &,bL 517,80 3 BR2,8i28,2:1.:{0,38 to
sNiddling i 9,85 3 “UG : . os 9.2:10,820 . 5(hell millk,
rTailing L B6.24 : 0.00 : B.0: 8,0: 2
S T AT : A ST i - = & SR RIS

The r@sults of Teat No, 19 dndicate that. bae much
frother was used, W4u fvaml.waa voluminows and consldsrable

slime gangue was Tlo apec

(Continted on next page)
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Ghavaomur of the kﬁoth@ Obﬁnp*@d in Tests Wos, 10 to 20,

Tesh No, 10, - Using botal low bolling fraction oll, (Sewple Wo,l!.

a

Adding this oil %o the bell mill resulted lu The
formatlion of a froth in ﬁh@‘flotatieﬁ machine carrying hubble
woll coversd with sulphides. This froth 4Aid not vrise as hig4
as the plins Qil f?@th a0 tha_gulp lewval wéa raised, A8 no
ccndxhxmvjmg time, wes requived, the Troth fmfm@d-rapi@ly and
the Il@-a%gan time W&S'Sh@?t@?, )

Trﬁh froth appeared ab first 88 8 thi@k wass @f:
small bubhiem which broke down repldly as the amna@mt*ave WS
r@movady.b@adang Hore hriétieé until &ftev &ppr@xim&paly &

'miauuu very little froth was left on the pulp.

T ab No, 11, = Using Gobtal Low boiling fracticn oil.

By

veat was one in which no i&nth&tﬁﬁ WO adGed
HO thé pulp, The amount of frot ther (T.L.B.F.) was increaged
o 0,88 ponqd par ton added to the bell mill,

The pulp Frothed well =ad Fleated the sﬂiphﬁ&es in
2 minut =¥ the froth appeired cleax of toha@sa within 4
winutes, This froth wes atronger bhan thets of Test Wo. 16

and garﬁi vsd for the requlred flobation psrlod,

Test Né; 12, = Using 7 Lubal low boilivg fraction oll,
| Na'xantgat@s wore added to the pniﬁ gnd the frother
(T;Leﬁoﬁe) was Incresssd bo 0,86 pouad per Son, This test
gave 8 aurong ﬂumawgnuu,iz >t whi ok fi@@t@a $he sulphides
repldly, The fﬁo“% held up well duriog @hé flotation m@rimﬁo
Thore was ne ALTLloulty iﬁ'alaamigg”th@'frgfh, which was nob
noticeably brittle‘arf e bubbl@é_w&ﬁa m@ﬂium»sizen and ro-
sembled & plue @ii.fratho Tﬁ@ froth aiffers from a pine oil
vvaih in that 1t &ppu&ﬁd lﬁﬁ kwoyanﬁ‘&mé doaa not 110t the

same amount,

{Continued o NOTH DAES )
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(Gharacter of the Frothe Obgerved in Teats Nos. 10 to 20, conh'd)

Tesh No, 15, - Ualng tebtal low b@ilixg:g vaction ofl,

xnlthi$ test, X&nthét@s wore added to the pulp and
the Sae ancunt of frother was used, 0,380 aauaﬁ per bton, The
froth appesred spproximately the same as thabt of Test No, 1&
@im@ptﬁth&t 1t wag more bHriitle and did not hold uvp s0 well.,
Fhe ovarall recov FEIY af aopper was higher by about B 59? Qend,

Toast No, L&, « Us tgﬁ& low bolling Tracetion.

{(oy welightl.

This 1wmhnwr was added be the Tlobation cell and 4t

P
[41]

was noted thet the amount required te produce the froth contelined
appve&&u thely 0,10 pownd of pine o0il, This indicetes that pine
oil 18 producsing the frath and the T.L.B.7, 61l was not béne-

filcial whon adumﬁ e ﬁh@ 2ell,

Test Mo, 1D, - Usiung a mixtnrﬂ %f O@ total low boiling frectlon
' Wit BOY overyILe seid (Dy welgRt). '

This fﬂ@ﬁh@? won addsd to the flobation cell end the

smount #gnd ol to produce a froth fwiicates that the cresylie

4
sold way producing the froth and, as in the case of Test No, 14,
the botal low meiling fraction has no affeat,

g
il

Test No, 18, huxla,@ mixture of 90% total low hGiliNﬁ Swgouiow

wiuqﬂt@% of pins Oxi IOy waisht),

£

Th@‘fygth@f~waﬁ addad td the balld mill at the walo of
0,08 pbuhﬁ pey ton, ‘The iﬁﬂhﬁ Was maiiﬁmw th. %ubbla& wold i
rovered with sulphides, The Ffrothimg was steady and held v LﬂA
for the flotatlion pericd, The froth rowme about one~halfl the

helght of ths froth produced by 0.1 pound of pure pine 011

Tesy No, 17, =~ Using 90% ©.5L, B,F,, 104 plne o ; mlgtur@
. {T‘ W sﬂLxu)

,_. IR AN u.{t.\..—sm

The frother was ﬁﬁvwoasod o G” 1 pound pep t@n~im

":

thia btest, This produced a g@md gteady Troth wbich.ﬁv&ﬁtiuwﬁd
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{(Test No, 17, contid) -

from the cell, The plne oil present in the frobther amounts

to about 0,02 pound per ton and produces s beneficial effect
upen the chervacter of the froth, waking 1t Leas brittle and.

more buoyant.

Pest No, 18, = Using 90% T.L.B.F,, 10% pine oll mixture.

The frother was incresagsd to 0,29 pound per bon in
test, Thisz produced & atrong buoyant froth wlth small o
mediuvm bubbles, It did nob appear brittle ai any stage and
floated the sulphides well. More gangue was floatéd» g8 in-
dicated by the lowsr vabioc of concentrabion., PRPlne oll present
1s approximately 0,029 pound p@v‘t@na This test compares with
Test No, 20 in which 0,10 pound of pure plne oil was naed,
The overall recoverleg were bthe samo,

Pest No, 19, = Usiug 90% T.L.B.F., 10% pine oil mixture.

Tha frother was inersaaed to 0,38 pound per Lon,
The resulbs indicete thet too much frother was used, Gone
siderable gangue Cloated, The frovh was very strong and
consisted of medliwn bubbles, carrying sulphlides wmixsd with
gangue slimes. These conditlions weye unsatisfactbry for
obbtaining comparable results,., The test indlcates that too
much of this frother 1s not satlsfacvory,

Tast No, 20, = Using 100% nine oil,

This test was made to form a comparative test fox
those vsing the pine oll mixture, 0,10 pound of pine oil
pexr ton was added to the hall will, It was noted that this

test compared very closely with the results obiained in Test

Ne., 18,

B R e TR
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The addition of too much of this mixburs lndloatog
a tendency o produce & divity consentrate by Lifting siimes,

The addition of a 50330 mixture of pins 0ll and
total low holling fracticn to Tthe Llotation mechins is nob
honelicinl, since the awount of cll requived Lo produce the
3

froth conbalng the awotnt of pine oil ueed in bthe pures form,

™e lifting power of the total low belling fractlon

appesrs e he legs than that of pine o0il, as indicatsd by a
difference in level of the pulp whish will overflow the
frothed concentyato,

| The apparent advanbages of this oll over pine o0ll
are bthat it produses g clean, highe=grads concentrate with &
high ratlo of concentratlion and acts asg a collector,

EAl

The disadvantages of bthis 0l are; (L} that agpmém
ently approximately & btimes ag wuch total lLow belling fractlion
01l is reguirsd %o produce a froth cowmpsradive to plae oll,
and (2) that this amount of oll gives a less buoyant and

mgré brittle froth which breaks down more gquickly. I% does
not produse a froth when added e the condiitioner and camnob
be wged ag a secondary frothor by adding it o varlous flota-
tion eells to Inerease the froth, IV haa %0 be added to the

ball wmill to produce the wesults nobed in the investlgation,

It i8 appavent that the tohkal low bollling Ifraction
oll can only replace pine oll where 1t counld be used as a
primavy frother and the additicn of plne oll to 1% does nob
appear Lo changs this properiy,

Thig tobtal low bolling fractlion can be uvsed as a
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(Conclusions conb id =
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frother when added o the grinding mill in quantities
. (]

appraximately 3 tlmes greater than thatb requirad of pine oil,

20 per ceni of this low boiling Ifracition can be
fractionated (180 o 84£° G,) and used as a frother 1n
guanblities squal to that of the total low bolling fractien,

It ig evident then that this prmauot in the cruds
form can be used o wreplace pine oll, the essential Alflex-

ences bheing that 1% wmust be added to the grinding mill and

in quantities substanbtially greater than those of pine 0ll,

QOQOCO0QQA00
QTQOLQ
Qo

WSJ 2 GHB .




