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~he pyritio shalesof r ch reek in t e Latrobe District
of Tasman! w re ed for their potenti as a Bource
of sulp ur for ulphuric old acture. fhe exam'n-
tion involve 8010 ic 11& p • s.p of the

exposed pyritic shale se ce, d etal1urBical
(ore- es ) investi tion.

On th results of th
as ab d.ll bee use

avall bl ulphur.

he explo ti
bank of the
lies by r
the t
Creek run E-

tests t project
o r eoveries of t

i8 sit t on t e ri t
orell. Its •• corn r

th voint re it crosse
Dr ch

.L. ea.

co s is tt ina by t e ev .11 11e each ro d whioh
leave the ranktord HigI11~, eo e sixte 1lI11es by
road fro Devonport.

Pro 1953 - 1955 the De tment ot· e in e ti ate
the deposit in the 1JaIDe te vicinity of Drane Cr
on behalf' of the en dining Oompany. 8010 ieal

pp1Jl8 as fo ad by trene and di nd drilling.
\'10 trenches drive di ond drill holes or co pleted.

From these esti te ore reserve of three q era of
1lI11llon tons ot ore ver about 12.5 aul ur
8 obt .11 d. Ore dresei inve t1 tione at he t1me

indioated tnat only 10 t'ecov ry rate ould e attaine
and this, 8et against th 1955 price :f raw sulphur
apparently litat d against contin t investl tion.
The en J..O ond Oomp y th doned its int 10 in the
pro;) ct.

In 1966, th ri rice of e1 ent sulp
propoealsf'or the establ1e ent of a ;:,ulp uric
to e cid us pyritel:l. ouree of sul
the Oompany to ex e deposit and an ex 10
licenc for the ea 10 out. This report
the inve t1 tiona de und r t 10 licence.

The e p o:f s u ce
QUArtzites d 11mestones

ticline, etr.uuu:.&6
pproximat ly orth-..o tho e cor of t tio1ine

consi ts on iderabl but un ete thickness
of Free bri schists ieh fora the hills lying to
the east of the el:p1ora ion area.

he C rian sequence, P oed by hes (1953) in the
Carbine roup cons1sts f' a ell bedd d set of slates
and shales th occasional thick r be of blue-grey

--
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Onl7 t e 8 carri d iron &78
10~ (the e t t mini. cono c
1s 1 ), on , in the 'D' serie8 ( ee ampl
i8 approx1llate17 450' upstre 1'ro t e ro
end saTed at 1l.5~ e 10.7 over 4',
lies st 0 strike fro the ep t of s
borehole o. 5 - 62' at 14.5 h oth r cov th
'0' end 'P' serie, hich ar 17 adj ent. e
'0' series i8 high17 carbo b1 k e,

saTed at 11.25,1" e over 30' d th ' , s ri , 1a
e7 ston /sbale as at 19. e 18. S

over 8'. oth the '0' 'P' aeries a ere
taken dj cent to th trench s end bor e in
th inves 19at10na, done on b of t nd
IlUJlUJltg Co.

he s pl1 re ults ind1cated that th re a otent1
for a pTrite min oper t10n in the 11' suf1'1c1 t
re rves could be found - app e 11ke17, en 11'
suff1clent sulphur co Id be recov red tram h deposit
to saU.f'7 a sulphuric old pl t th economics.
1th thi in a large sample of bout 100 Ib •

taken fro the richer part of the '0' serie8 for ore­
dressing ~.'nation.

o
he 8amp1e en for ore-dressing 1ven a

pre11.'nary exam1 n t10n in th oseber,. rim tal )(111
d the probl_ h n sed to the ov rnm t

Labo torie in ceston for t devel.o ent of a 1'ull
ox - lIs n pro r •

• co let
r ort.

8sentl

t lurg1c reports ar attac ed t,) this

1
.....~lSe pro ortlon

he invesU
Ilubst ti

re t
j t11'y
dressing
concent
aoture

ce 0 a f l7
eave ing

auf1'1e ent to
;ramme. 0 r, ore

ot be sat181'actor117
for i4 uf-

It 18 reco ended that th prospect •

--
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osebery
11th July, 1968

Date ork Orig1J1ated
Date ork Completed

8th ov ber, 1967
26th June, 1968

s

s

To determine it a pyritio oonoentrate, suitable
for id produotion, oan be made by flotation
of the pyrite oonta1J1ed 1J1 Branoh Creek Shale.

A prel1a1nary survey of si.ed f etions of the
are crushed. to m1nua 1J1oh, was e to de-
termin the !1J1eness ot gr1J1d required to
achieve good liberation of the pyrite.
sample for flotation testing s then prepared
by gr1J1ding, and two preliminary tlotation
testa were carr! d out to give an 1J1dio tion
of the flotation properties ot the ore. The
results ot these tests, and other preliminary
1.n!onaation, aided the preparation ot a Box-

l1son prog e. rhe .8ox-' 11son programme
was oarriedout at the Department ot M1J1es
Laborator:y, Launoeston, and a report, which
outl1J1es the prooedure and gives results and
ooncluaions, has been reoeived. his report,
and extracts trom a report on a similar pro­
gl'Ulllle oarriedout at the same laboratory 1J1
1954, e appended.

• L1, C. H., liorksheet gives optimum cond'l tions,
Chem-Eng., 7th April, 1 8.
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1. The onll valuable lIl1neral, present in this ore
in slgn1~lcant quantIties, is pyrite, which
ooours &8 ~inell di seminated particle avera-
ging 5 III1crons in s1&e. The g lIl1nerals
are quarts and serioite occurring as extremely
slllall particles, with a oaller amount o~

carbonaceous material also present.

2. Recoverl o~ sulphur in rougher concentr tes
was verI low, the best test iYing a recover l
o~ 75; ot the sulphur at a sr&de o~ ~.

,. It is possible to produce a cleaner ooncentrate
&SS&11Dg 44" sulphur at an overall recoverl ot
6~.

4. :Produotion o~ a Plntic concentrate suitable
~or aoid production is not feasible cord1n&
to the results of this investigation. To
~roduoe a conoentrate &8s&11118 48 sulphur
laoid &rade conoentrate), the overall recovery
would be oonsiderabll le88 than 60" and such a
low reoovery would not be economical.

~~£I pproximatell 70 lb. of p,ritio shale fro Branch
Or ek, ort Sorell, s received on the 8th
November, 1967. ~he sample prep tor
laboratory te8ting by tirst removing arthy
material whioh ould not normally be treated,
and then crushing to minus t inch. ih bulk
sample 1I8.S thoroughly lIl1xed, and a portion re-

oved and ground to minus 65 mesh yler for
preliminarl flotation testing. further 22 Lb
of this s ple as sent to the Depart ent of

es L boratory ~or completion of the testing
programme. Ohemical a.nal1ses and speotrographio
u a • 1 nation of a portion of the sample were
oarried out at 1sdon to try and detect the 1>re­
senoe o~ further recoverable values. 0 such
values were detected, d det i1s of the results
o~ this work are given in the sample description
in Exhibit 1 of the A1>pendiX.
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The t preliminary ro er tloation teats
ere oarried out under oonditi ns simil to

those adopted for the flotation of pyrite fro
11 residue, (InTe.ti atlon 62), using pot ­

ai iaopro.P.Tl xanthate &s he oollector and
.. the frother. he r sulta e set out

belo , are report .ore tull,y in blt 2
of th Appendix.

eooverT of ulphur verT 10 in the
ro er oonoentra e, and an inorease of oollec-
tor e little d1.fference. he d h18Ted
in e t o. 1 by far the etter of e t 0,

probab1T due to the 10 ulp so11d oon-
t t d the 10 er colI oto dltton. These
re ults showed t t it would be diffioult to
float the ,yrit • finer rind, etter
pro otlon of the pyrite an use of a e
depr ss t auld prob blT be require if' better
results .ere to be aoh18Ted.

The
prep
tllu.;l'81i"
a pro
633

ulta o~ reliminary 0

llotation C011eotor pH Peroent Chemio aroent
Test Bo. lb ton BOUds ysla ooverJ

1 0.15 ,.2 8.4 59.'
2 0.22 2.6 '5. 61.2
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whioh 111 appended as Exhibit,. 'or the sake
of oomplehnes8. extraots t'roa Ore Dre881n&
InTedigaUoll R.21', which reporl ted work
oarried OUl on Branch Oreek Shale :In 1954, is
inoluded as Exhibit 4- ot the Append:hc.

Il.Jl:'/~4
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Sample n.&cnpUon.

1l'1otatioZl :ru..

Deparilll._ of JUnes Labol'&lloq Ore
DreII.~ Inv••t1ga.Uon R. 5'" -

o •
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D Pyritio shale fro ranch Creek•

.2SSWLWliolEli!.!ll 6-11-67 by • D. Hackett of the
Geology Department.

pproximate17 70 Lb.

two saoks.

1 l The sample consisted of lUJIps of
poe e, up to 12 inohes in largest dimension.
Earth7 material, containing so e iron oxide,
olinging to some of the lumps, but thi8 was roved
before further treatment of the s ple. The shal
itself was black 1J:l oolour suggesting t t it might
be oarbonaoeoUl!l, and oontained a considerable ount
ot very f1J:lely dissem1.nated pyrite. uartlll and
sericite are the other major m1neral oonstituents.

The following ohemical alysis and spectro raphio
examination Was carried out at Risdon.

Fe

"16.1

Total S

"1 •

SOJS

"1.45

tio

ulphide S lnBol.

"14.45 45.1

LoSB on ig
ll1t1on(at 600°C)

"22.2

Kajor oonstituents
Minor constituent
Traoes

No other elemente

51,,
Cu,
Ca,

detected.

e.
1,

Pb,
Ba

, 1.
ZIt, Co, ll'1 <0.001"

<.0.05"



010
F~01ATION TEST No.1.

To te8t the possibility ot~duc1ng a pyr1tic
PURPOSE: conoentrate IrOill Branch Oreek Shale.
SAMPLE: qr1!'erous shale troll Branch Oreek.

11otat~.?~_.~.~.~!.B.~ _.

PROCEOURE:450 gra.m6 of -65 mesh material was fed to the 511tre
rlotation cell, SCrubbed tor 9 aiDRtes, cODditione4.w1th
xanthate for 5 minutes and floabd tor 9 minutes to p,CQJ­
duee a rougher concentrate• .

~ESULTS :
Reagents - Ib./ ton feed. ··..rTime % pH

r>IllOOPERATION Min's. Solids
Start! Fin•. ~:J~r~l . '.

-~

.

I·

~Scrabb1n& 9 8.4 ,. ,.
Conditioning 5 8.4 '.: ,. ~ 0.15

Rougher flotation 9 8.4 ,.: .,.
~.18'

% ' Chemical, Analysis % Per Cent, Distribution
PRODUCT WI.

. . Fe ~S_ Fe S
-~-- - --

Head (calculated) 00'<: 17.... 22.5 1\.00.0 100.1

-Rougher
5'.7 'l.~ '9. ~ 60.5 59.'Conoentrate

Rougher tailing ~6." 10.... 1'. Ir '9.5 40.1

1

OBSERVATIONS and' REMARKS: fhis material has a. very low in!tial pH, no
acid was added. rhe puap deA81ty was ~remely low due to a
III1scalculation.
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PUlrATION TEST No.

See Flotation Test No.1.
PURPOSE,

108012
Flotation Tests.

SAMPLE:

PROCEDURE,

See Flotation Test No. 1
1125 grams of -65 mesh material was fed to the 2.5 litre flo­
tation cell to give tel pUlp content of 35"'. Scrubbing
time was 11 winutes and i;W10unt of xantJ.mte used was increased
to ulJproXilllatcly 0.2 lOb/ton. Other conditions were as for
ilotation test ho. 1.

RESULTS:
Reagents Ib./ton feed

pH ,oto¥,uw
Time % lrlIBC leop opylOPERATION Mins. Solids

Start Fin. xant te --

Scrubbll1g 11 35 2.E 2. nOI ss

2.E
of

(; onditioning 5 35 2. thil
rea

noUBher flotation 9 35 2.1 3. gen 0.22
was
use

% Chemical Analysis % Per Cent Distribution
PRODUCT WI. .tIe ,s .lfe c'

"--"-_."-" ---------- - --

lieaulcalculated) 100.o 17 1 2C .6 100 0 lOG.0

l\ougher concent-
rate 47. ~ 21 6 2E .5 59 9 61~2

ltougher tailings 52. P 13 1 1: .2 40. 1 38.8

OBSERVATIONS and' REMARKS, 'lhe increased QIIlount of collector appel:i.rS to have
increased recovery, but a large QIIlount ot trother was I
required.
It would seem that lower densities would give a
better grade.
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V:9,atie ot J?S1'1

lB'red»cuon
A sample of Branch Creek ore, containing finely 41sseminated

pyrite was supplied by the E1Ac'Uc>lytie Unc Coapauy for pyrite
concentration tests to Be. if a concentrate suitable :tor the
llIanu:tacture o:t sulphuric acid OOu1d be made.

~

To oonoentra"- the pyrite by notation awl :find the set of
OOn.ditione whi.ch gin 'the highsErt recoveqof aulphu%. ueing the
Box-Wilson method of analysis.

sample

Th.e sample ncelved consis,,-d O:t about 22 lbs. of black
_teri&1 which had been crushed to -i-. ~ sample VIli.I3 screened
on a 10 mesh acraen and the soreen overaice VIli.I3 o.rushed in the
J.aboratory rolls, then re-screened on the 10 mesh screen. This
procedure was repeated until all the material passed through the
10 mesh screen.

The sample was thorough1y miDd and out into 22 samples of
500 gIllS.

I~BI- a.:No responsibU1ty w1ll be accepted for the results
in so-raF as they app1y to the sample supplied for test work.

b. AJ.l screens _ed were of the British standard Screen
Series.

work.
e. Launcoston tap water was used throughout the test

190 Work

From the analysis of the head sample the folloring results were
obtained.

14.7 per cent total iron.
4.1 per cent Hel soluble iron.

14.' per cent sulphur.

That 1s t.be ora contained approximately 22.' per cent 'pyrite and
6.5 per cent pyrrohotite or approximately 29 per cent of iron
sulphides.

Tests B1 to .5 uolus1ve were concerned only determi.n1Jlg the
ball mill grinding time at 60 per oent Bo11ds to reduoe 500 glIB.
of the -10 mesh Dre to (a) go per cent passing 100 mesh,

(b) 90 per oent pa.ssing 200 1Il8sh.
In the subsequent fiota.tion tests, balJ.mill grinding time

was such that it gave either grind (a) or grind (b). Sizing
analysis of tests 114 and .N5 are shown on ta.ble 1 and 2. It was
decided to use levels of soda ash addition as a control rather
than two set pH levels sinoe noat1~ at two d1!i'erent pulp den­
sities meant that the different water addit1OS18 affeoted the pH
and it would have been very 41fficult to maintain the two required
pH l.eveJ.s.



108C15
r 014

Tests N6 and B13 were the aotual flotatlon tests with
test condlUons and reagent additions as shown in table 3.
All reagent addlUou stated are in lbs./long ton. The
notation ceJ.l used was 'the Denver Dl Laboratory cell and the
agitator speed was kept coutant at 1450 R..PM. .for all. tests.
The results of the tests are shown in table 4.

eonelWi!1opa

)lost tests gave very poor sulphur recoveri.es. Test N13
gave the beat result. In this teat 75.4 per cent of the
sulphur was recovered in a conoentrate asaayiDg 35.3 per cent
sulphur.

!he Box-IfUson analysis of the results is given on table
5 with the best path indicated.

(K. J. Austin),

J\£iTAkLURGIa·

(L. J. Rhodes),

§l:iB10.a mALLUHGleA=,

(R. K. WelJ.inston).

~r Cbem1st (& KetaJ.lurd,&tt
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Fer ep,. hi CMt ;pJ§'tpbuua

.Pas'" Wt1.eib:1 oua.WG,t. f.Fe .A... h'! ...L.
+60 mesh 1,7 1,7~

15.0 14.9 9.6 9.8
'10 mesh 7.8 9.;)
150 mesh 7.7 17.2 17.'" 11.9 9.1 9.6
200 mesh 9.0 26.2 18.0 18.8 10,9 11,8
-200 mesh 73.8 100.0 14.1 13.4 70.4 68.8

Coaposit. 100.0 - 14.8 14.4 100.0 100.0

2 Bww:tes '9 seconds wet grind 60 per ceni; solids.
wet split on 200 mesh and 100 mellh then dq screened.
pH of INlPI 4.1

PH CEt J?M:kibut1on
haqt!on We1.M:t O\1I!a, lfillS· f.Fe S ~.!J ..L-
t60 mesh 0.1 O..,~

15.' 14.4 1.1 1.0
100 mesh 1.0 1.1
150 mesh 2.8 '.9 15.8 15.7 2.9 2.9
200 mesh 6.1 10.0 16.' 16.'" 6.4 6.6
-200 mesh 90.0 100.0 15.4- 15.1 89.6 89.5

Coaposit. 100.0 - 15.5 15.2 100.0 100,0

De1;a1ltn 6 JIl1nutes 45 seconds ....et grind 60 per cent solids.
Wet spl.it on 200 mesh and 100 mesh then dq screened.
pH of pu1.p I 4.7

Abb.reyAAUODS used in the tables.

f.Fe total troD.
C Oonoentrate
f fa1Ung

'lID Feed
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Sheet No. R.564/4.

T ble 3. 'lot tion Conditions.

pH Control R asent Ad iti n.
fliethylAddition vl He dings 0 Aero T1.or g er Ai pid e or C 1 r t Isobutyl, or

T s Ha2Ca;' Conditi n~ 0 lot tion 8ulp te nth te
~/ton

O'l.rbinol .I!''iOt-
o. tion 0 a tbs/ton 16 -Zton tbe/ton trt'IOnlbs/ton B fore Fl~tion ot-

N6 3.1 2.9 11 100 1.0 0.1 0.5 O. 10
11 11.2 5.9 4.1 11 100 0.4 0.5 0.08 5

8 11.2 6.1 4.6 25 100 1.0 0.1 0.08 5
]1'9 4.1 3.9 25 100 0.4 0.08 10

10 4.6 4.1 11 200 - 0.1 0.08 5
N11 11.2 6.' 4.1 25 200 0.1 0.5 0.08 10
N12 11.2 6.4 4.3 11 200 1.0 0.4 0.08 10
Nn 4.4 3.4 25 200 1.0 0.4 0.5 0.08 5

I,
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U t er Cent
trIbuUon

~Product lIle !&!!. Total :J:otal 1'e ,[
Pe

6 C. 45.6 9.7 16.5 15.2 160.05 147.44 9.9 9.5
- T. 424.6 90.3 16.2 15.5 1462.86 1399.65 90.1 90.5

FjD. 470.2 100.0 16.2 15.5 1622.91 1547.09 100.0 100.0

!1. C. 59.5 12.7 26.1 27.7 331.47 351.79 20.1 22.7
T. 408.1 67.3 15.1 13.7 1316.23 1196.01 79.9 77.3

P/D. 467.6 100.0 16.5 15.5 1649.70 1547.80 100.0 100.0

8.C. 53.3 11.7 12.5 10.8 146.25 126.36 9.7 8.6
- T. 401.5 88.3 15.4 15.3 1359.82 1350.99 90.3 91.4-

PjD. 454.8 100.0 15.1 14.8 1506.07 1477.35 100.0 100.0

Ii C. 174.0 37.7 21.6 23.1 ' 14.32 870.87 51.5 56.2
T. 287.4 62.3 12.3 10.9 766.29 679.07 48.5 43.8

pjD. 461.4 100.0 15.8 15.5 1580.61 1549.94 100.0 100.0

lI10 C. 47.3 10.4 15.0 13.0 156.00 135.20 9.2 8.8
-T. 4 .1 89.6 17.2 15.7 1541.12 1406.72 90.8 91.2

PjD. 455.4 100.0 17.0 15.4 1697.12 1541.92 100.0 100.0

1111 C. 150.0 32.9 14.0 12.8 460.60 421.12 28.4 26.6
- T. 306.3 67.1 17.3 17.3 1160.83 1160.83 71.6 73.4

FjD. 456.3 100.0 1 .2 15.8 1621.43 1581.95 100.0 100.0

1112 C. 125.3 27.4 21.6 22.0 591.84 602.80 36.8 38.
-T. 332.1 72.6 14.0 13.2 1016.40 958.32 63.2 61.4

PjD. 457.4 100.0 16.0 15.6 1608.24 1516.12 100.0 100.0

m c. 145.4 33.0 32.0 35.3 1056.00 1164.90 66.4 75.4
T. 295.0 67.0 7.96 5.66 533.32 379~22 33.6 24.6

PjD. 440.~ 100.0 15.9 15.4 1589.32 1544.12 100.0 100.0

--
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<;;., Tlbl. 5. Box-W!lson AualIBis,
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0
..-l

Line Bxperillen1i1

1. Factory A B a ·D E J!' G
2. Studies JJ~003 Grad CU604 Density Isopropyl Xantrulte R633 Flo",. 'fim.
3. :BaBe Level 5.' 105 0.5 18 0.25 0.25 7.5
4. Unit 5.6 '7.5 0.5 7 0.15 0.25 2.5
5 High LeTel 11.2 .l2.Q L &L .Qd .2a2. 10 l!-6. Low LeTel 0 75 0 11 0.1 0 5 Data
7. Sample 1. TaaUlO 0 75 0 11 0.1 0 5 8.8
8. 2, lJ7 11.2 .l2.Q 0 11 .2...! .Q.t2. 5 22.7
9. ,. lJ12 ~ 75 1 U At.! 0 J.q 38.6

10. 4.. X6 0 .12.2 .1 11 0.1 2.t.2. .12 9.5
11. 5. XU U.2 75 0 25 0,1 .Q.t2. .12 26.6
12, 6, Ii9 0 .12.2 0 ~ .2...! 0 .l2 5· ?·0 .....

13. 7. lin 0 75 1 J2. .Q.d. .Q.&2. 5 75.4
14. 8. us .l!.el oW .. &1 0,1 0 5 8.6
15. E1'!ect - 6.67 -6.55 2.22 10,90 17.42 2.75 1.. 92
16, .E.ftect 'rimes

unit -37.4 -245 .. 6 1.11 76.3 2.61 0.69 4.80
17. Ohange
18. Best Path -31.8 -140-6 1.61 94.3 2.86 0.94 12.30

•
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Launaeston 26th. Jun , 1968.

~.

fo concentrate pyrite fr ch re ore by flotation
conditions indicated by th est blish d by t
ox- il on ethod of sis in the first part of this

investi ation. In addition cl an r concentration stage
haa been 1.ncluded in e ch test •

. or,.

s1ze
port

h results of th st path for ~~)~v3 dition,
of rind, pulp density indicat in 1e 5 of
on the first part of this inv st1&at10n ere considere
strange dU 1cult to apply.

h ox- 1lson ysis s t was studi a econd
tab1 s prepar d in hich pulp dens1ty d the sulphur
r covery obtain d • r expressed as a d c part of unity
instead of a perc t e e.g. a pulp density of 25 solids

s expressed a 0.25, and a sul ur r covery of 56.2 was
expre sed as 0.562. This secon 0 - Uson si chart is
sh on able 6 in this r port. h re~ults of th best
path for Jr~CO addition. s1z of ,and ulp d ns1ty
app ar to bb r ean1ngtul.

line
act

Conditio
31, th th

condit1ons

chosen for th next test (NI4) were thos
figur s rounded off for convenience. The
used ere as follo s:-

for

0
0 sh so-rro

nszton 0
lba/ton •- 75 2.0 25 0.8 0., 8

'h~ reasons for the deviation f th s sted path
ar as follows:-

a. rind - t e for 9 - 75 cron grind alr dy
stabli hed.

b. euso addition. ffect figure for CUS in original
;;i:fu on analysis sheet was in error !y a factor

of 10.
c. 25~ solids 8 ma y1m pulp density possible ben

wash1 ng 500 • of 6 pulp fr th ball ll.

• Iso-propyl xanthate s incre sed becaus 1t s
thought to ve st influenc on recovery.

this tes are shown on T Ii e 7. ecovory
th the recovery in, 8t B13, ut grade

he results of
s almost ident1cal

was slightly 1 r.

rougher concentrate was cleaned in a clean r float
with six drops of X.I. .0. add d a flotation t of 5 minutes.
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tions of t 5 were cho en y av r the 04iso-propyl xanthate, rents 33 di"t1ons, d
flotation t s in est l' and 4. he conditions used

in test 5 ere as follo s:-

- 75u 1.5 25

1nu

fh results 0 this test are sh in abl 7. he rou er
concentrate was cleane in a clean r fJ,oat ith s1m1lar con­
ditions as in Test 4, eLcept 0.6 lbs/t of potassi iso-
propyl xan hate wa d d in addition. The clean r fl t s
found to be sluggish, an a xant te addition aSlma e to
provide better flotation. he ount of additlonr relative to
the fe d in th rougher flotation. 0 doubt th xanthate addition
is the reason for the iaprov nt 0 the cle r flotation results
o Test 5 and Test 4.

It is pos i 1 to recav r 75 of th in he Branch
Or k ore in a cone ntrat ass a out sul the
addi ion of potas ium iso-propyl xanthate in a cl operation,
it is pro ble t 6 of the sulphur ould be recover d in a
concentrate assaying« sul hur.



N
Line Experiment R.564 Ob~ec1;: Branch O;L"eek qrite Datal fable 6 Dates

C'~ 1 Factors A B a D E F G Error of single test • 0.24 1 .. ABOD<:,.:) e .. 2.43 x smallest effect .. BOE .. - ADE
00

2/80 2 Studies *S.!. G. e.s. D. Ki-px R63' F.T. Error effect .. e .. AOF .. - BDF
~ .. 0.354e .. ABG

Interaotion 0:[, Base Level 5.6 105 0.5 0.18 0.25 0.25 7.5 factors.

4- unit 5.6 3.75 0.5 0..07 0.15 0.25 2.5

5 High Level 11.2 150 1 0.25 0.4 0..5 10 H J It 10 J( II, Low Level 0 75 0 0.11 0.1 0 5 Data Oaloulation Btteot of each factor

'1 Sample 1 Teat 10N 0 75 0 0.11 0.1 0 5 0.068 0.315 0.196 2.464 0..308 Average

a 2 JI7 11.2 150 0 0.11 0..4 0..5 5 0.227 0.491 1.668 -0.524 -0.0655 :a
9 , N12 11.2 75 1 0.11 0..4 0 10 0.386 O.82a-o.152 0.176 0..0223 0

10 ... N6 0 150 1 0.11 0.1 0.5 10 0.095 0.840-0.'72 -1 .. 394 -.1743 110 .. AD .. -E

11 5 .,1 11.2 75 0 0.25 0.1 0.5 10 0.266 0.139 0.16' 0.B72 0.109 A.Bc .. »
12 , Jig 0 150 0 0.25 0.4 0 10 0.562-0.291 0.012 -0.220 -.0275 A.C .. :aD .. ..,pi

13 '1 IH'~ 0 15 1 0.25 0.4 0.. 5 , 0.754 0.296-0.430 -0.154 -.0193 AB.CD.-G

14 e liB 11.2 150 , 0.25 0.1 0 5 0.086 0.. 668 0 ..964 0.53. -.O"B A. ..
15 Rt'fect -0.07 -0.06 .022 ~ 109 0.11 0.27 •019

16 Effect times unit .37 2.45 .011 .007 .026 .007 •04B * Variable•-
17 Cha.nge -.4 -2.6:3 .012 .008 .028 .007 .051 S.A. =Soda Ash ('1 lbs/ton)

18 Best path 5.2 102 ..4 0.. 51 0.188 0.28 0.26 7.55 G. =Grind 9~ passing in miCro118

19 4.6 99.800.52 .196 0.31 0.26 7.60 o.s. .. Oopper Sulphate (lblJ/ton)
,-I,
C\J- , I'=> ' • • '.'•••••• 4



97.1 0.54 .204 0." 0.27 7.65 Xi. Px '" l'otaas1U1ll iso-propyl Xanthate (lbs/ton)

94.5 0.55 .213 0.36 0.28 7.71 F.T '" notation time (minutes)

81.4 0.61 .25' 0.50 0.'2 7.96 D. '" DeWility

78.7 0.62 .262 0.5' 0.'2 6.01

6S.2 0.67 .294 0.64 0.', 8.22

Line Experiment: 1.564

M A
<N
<:,;-' 20 4.400
0 21 4.0.,..j

26 2.0

27 1.6

31 !fest X1. 0
$'';

.B c D E F G

Data: fable 6

, • <

-2-
Date:



Shee"!; Ifo. &564 :Part 11/4

108C24

mimcent
Per CeDi!; .~ . '§u:Da

Produc'" Wgh! s :re 1 Fe- -
If14 Cleaner FC 16 ..2 42.0 37 ..9 45.9 36.9

Oleaner F'l 23..2 18..7 19..9 29..' 27.7

Rougherl!'O 39.4 28..3 27..3 75.2 64.6

Rougheri'! 60.6 6..05 9..72 24.8 '5.4

Head 100.0 14.6 16.6 100.0 100.0

If15 Cleaner l!'O 19.4 44.1 39.9 57.4 45.5

Cleaner n 11.3 11.0 14.4 8.4 9.6

Rougher l!'O JO.7 '1.~ 30.5 65.8 55 .. 1

Rouperft 69.' 7.35 11.0 34.2 44.9

Head 100.0 14.9 17.0 100.0 100.0
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Analysis showi g su phide sulpher

Table 2,

Pyrite:

Pyrite
Lead, Copper, Dism h, Ni el,

1e Zinc not detected.
Arsenic
Cob It under
13i02
1'e20,

T102
Al20

3
gO

Ba2"
~20

Gold
SilTer

Moisture t 105°C
Carbon

0.001
0,01

33.6
1.4 (exclusive)

of e in
yrite)

0.8

7.7
1,2
1.7
1.8

race
Trace
1.7
3.0

sho by
25 per cent
ot 2,1.

Th slate is
The ground 1I!U11 1e
water of a pH of 8

11 t1y cidic
tel' ag1ta ion at

showed a pH value

e foIl .ing test.
01.1ds with tap

Y.
of black pyritic alate cont ined 23.2 p l' cent of

22,6 per cent IS pre ent as sulp ia.e sulphur.
of Bu1phide sulphur is euivalent to 42,3 per cent

1. The s .pl
sulphur of hic
This percentage
of pyrite.

1 ments hich could be re rded as detri ent 1 in the u-
! cture of ulph ic cid e notable absent. The e miner s
are oatly q .tz and sericite and exist a extre 1y s 11 particles.

--
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The pyrite exists 0 tly a3 crystals of very mall sizes and
a od deal of it is present in sizes ranging from 10 to 2 microns.

So e pyrite exists s co posites with quartz etc.

2. C ncentration by flot tion ru s ho higher r coveries than
vity e ods due to t e losses of th finest yrite avity

concentration. Simil rly, deficiencies in recovery in flo tion re
considered to be caused by the extre ely s 1 grain sizes of 80 e of thl
the pyri e. e pyrite is ob erved in 0 roups (1) free rains
of oderate size hich concen r te readily nd ap ar as the normal
pale yello ooloured pyrite and (2) blaok III terial oh is 0 y
floated with diUio111ty d lsm lnJ.y of very e all ain size.
So of this black t rial contains 00 posltes of pyrite and gangue.

Due to th MOder te pro rtion of free, easily rover ble
yello ins of yrlte, st quali ooncentrate could only be
o ined with low cov ry and attempts to produce best recoveries

ve resulted in ap r ci ble depreci tion in quality.

Results of t to. 44 are typioal of best result by flotation
and the result of r u er, ole er d reel an r flot tion
shown belo indicate cle rly the oonneotion be een rade of
concentrate d recovery.

Per Cent

lphur
Distribution

Rougher Conoentrate
Pirst Cleaner Conoent te
Pinal Recleaner Concentr t

69.5
58.4
41.8

Test 59 resulted in a final concentrate oontain 46.3 per
oent of sulphur with r covery of 52.5 per cent. s increased
recovery y be due to the thod of ddition of e reagent
Silester "0". The rough r ooncent ate fro this teet oontained 33.3
per oent of s'tlphur and ve recovery of 81 per 0 nt.

Flotation ith copper sulp te and myl xant te ith ut
odifying agent as u ed in te t 44 rea Ited in ooncentrates oontain­

ing 2 to 5 per cent less sulphur but ith inoreased recoveries
ranging fro 57.5 per cent in the final ooncentrate lth 42.5 per
cent sulphur to 79.4 per cent recovery in rougher flot tion with a
ooncentrate containing 31.6 per cent of sulphur (test 55).

eTeral rougher flotation t ts h ve roduced recoveries ranging
fro 85 to 93 per cent in conce trate ranging fro 28 to 30 er 0 nt
of s phur. Detaile of the e tests e not sho •
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3. Concentration by tabl1.ng to a high gr e conc trate of
pro nt sulphur ve th v ry low recovery of 20.3 r cent
c ntration to a 10 er e c centr te of 41.7 per cent sulp
only increase th recovery to 31.6 per cent (test 3B d 12).

de e shown
ert en it
ly than an

r oven
, the s

oist filtere cak
n stored in a c

chl:U1ge in t perature
dried in an
After dry

sulpbat •

ple
ox! t10n.
sulphur

reaks d to t
gr.~LaDi11ty tests Vi re not

sul

9. ater solub1 ts of pota h and Bod hav been stated
ex!st1llg in th slate d 10 bav thal. t e quantit1
of ter soluble potash resent ount 0 0.01 0.02

r cent re -pect1v ly. Appro t 3 per c t of ter solu Ie

compounds are pr sent in the slate t e ferrous
t th a sam)) uanti y of sul uric acid.

et s are sho 0 enty-three tests in Mch v OUB

proc dures v n. jor f tur shown ar pre-tr nts
before flo tion by ei h r elutriation or flotation to ove s.............

op r sulphate 0 to nec BSary to ti t the pyrite
reporte results incl e flotation of pyrite th

xanthates or Aero oats with and thout he of odifying or
depr antB. he opt1mun flot tion c itiona re Uficult
to tain or repeat in he tch flotation t sts r ported he in.

\

5. The slate is very oft
in the t ble. Altho
is evid t that h

ave e edi - hard ore.

ould it b quir to eJ:lonatrate accurat th
grade and recovery obr ble the l:lOst ec01lOlllic re ent
roqu1r nt consic ration could b iven to operation of t
continuous pUot flot tlon plant hi.ch is 1nBt ed at th
D rtm nt laboratories in uncestan.

7. though the inve tigation has en extCJUliv it 8 ill
b possibl th var1ations to ~-..LU,.u.tJ16 and not tion tre ents to
further increase r covery thout terial re uction in gra e.
Ho ever, it 1B conaid r that such possible iner s ould
not be subBtantial.

8. h black colo 0 th slate is caused by the finest
pyrite which appears to e black and do s not sho the usual
y 110 colour. arbonac 0 matt r also contributes to th colo~

and uantity of this Bub tance is indicat d by the analysis ch
sho s 3 per cent of c bon.

6. A t st of a e c ntrate a
p etic no ch c 1nat bil1ty
for 3 ~s indieat d by no
trate. After th test h

thout any note s of
cont 0.25 per cent of
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ASSAY RESUL TS.

SAMPLE Fe S SAMPLE Fe SNUMBEf;> % % NUMBER Sl; !&
AI 2·4 0·36 JI 4·0 I" 0.91

A2 3·2 0'55 J 2 3·9 1'12 -

BI 3·7 0,79 J 3 2·7 0·58
B2 3-0 0·57 J4 3·9 2·38
B3 2-4 0·25 KI 7·6 1·20
B4 4·6 0·20 K2 5·0 1·01

B5 3·3 0·66 K3 7·2 0·50
CI 1·7 0·26 LI 5·9 0·70

C2 1·4 0·24 L2 .5· 0 0·45

C3 I 3 0·05 L3 5·9 0·70

C4 2·0 0·24 L4 6·4 0·14
DI 5·0 0·45 L5 6·7 0·35
D2 4'3 1·17 MI 3·6 0·25
D3 11·9 10·5 M2 7·6 0·29 -
D4 110 10 8 M3 2 9 0·56
EI 3 ·0 0·40 NI 6·3 0·75
E2 2·8 0.41 N2 3.4 0·~9

E3 3 5 o 87 N3 6·0 2·50
E4 4 3 2 ·49 N4 4 0 1·21
E5 2·5 0·56 N5 5·0 0·72
FI 6·3 2 ·97 N6 2·7 1 ·65

F2 5·2 0·50 01, II· ~ 2 "'A

F3 3·7 0·35 02 13·2 1·75

F4 2·7 1·70 n3 10'2 2 70

GI 4 2 1·33 04 18 4 18·88

<::2 4·6 0'94 05 12'2 9'6

G3 5'2 3·74 06 10·6 I 27

G4 3·6 054 07 7'6 1·95

G5 3 I 2 ·16 08 10'2. 2·75
G6 4 6 2 '15 09 6'2 1'28

G7 4 5 2·B5 010 3'9 0·90

GB ~ 9 0·50 011 15' 6 2·29

G9 4 3 0·54 012 17'2 203

GIO 44 1'9 013 7'0 6·44

GIOA 40 I· 61 014 5'7 4·87

Gil 40 1·76 015 19'0 16·56

GI2 4 7 n."" "1 16·7 I R'4'
GI3 3 I 0-57 P2 24'2 26'54
GI4 49 2·91 P3 5'6 2·66

GIS 44 \·64 P4 4·6 0·65

G 16 44 I· 73 01 3'6 0·97

GI7 34 I· 7 02 6·3 0·79
HI 7 3 0·60 03 4·3 1·61

H2 3 B 082 04 4·2 1·25

H3 5 I 0·65 RI 3·6 I·~

H4 66 0·30

o
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SAMPLING OF CAMBRIAN ROCKS

BRANCH CREEK PYRITE\\
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I I To Frankford HI9hway

Drawn trom Dept of Mines Plan 1360 - 30.
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