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S & Conclusionse.

b Profit Summary and return on Capital Investment

b

Assume (a) 15 years life ) 1S B2 M
(b) Repayment of Loan Funds £60,000
over 10 years at 5% bil.c
(¢) Taxation at current rate

Value of Production £4,612,500 g 2!

Deduct = Operating Costs
Loans & Intersst
Income Tax
Redemption Working

Y F
Capital & Preliminary R
Expenses . 3,909,960 y
Nett return £702,540 ‘é

Annual Returm = £46,833
= 49,91% on Equity Capital

2, Provigion of Funds and Capital Comstruction
Cash Capital required £168,850.
Provigion 3
Equity Capital 93,850
Loan from Tasmanian
Covernment 60,000
Loan from Bankers 15,000
£168,850
3o Raw Clay Reserves

Twe aveas, Browns and Scotts, have been carefully
tested and proved reserves total 190,000 toms of

Tinished clay as paper fillers.
Indicated reserves at the YZ area from a limited

drdilling and sampling are of the order 200,000 tons

of finished paper filling elays,
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Pr:tcea' for fillers

A growing market exists with A.P,P.M Ltd. at Burnie
and in the near future, requirements of the order
14,000 - 15,000 tons are soundly indicated.

The agreed price of £20.10.0 per ton of filler clays
as per specification has been applied in this repors.

. Services and Manpower

The new or:ganizat:l.oh related to the well established
Dorset Tin Division in the same area is of importance,

Planning for this establishment is well advanced.
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PREAMBLE

A.P,P,M, Ltd; at Durnie in Northern Tasmania are the
largest proaducers of fine papers in Australis. The industry

was established about thirty years ago and draws its chief

raw material from the splendid forests in the high country to
the aouth of Burnie, '

' The present production of fine paper is in excess of
70,000 tons per annum and ateadily rising. New paper-making
machines have racently been installed and capacity ia perhaps
as high as 150,000 tons per annum,

For filling purposes; clay is imported from COrnwall
in bulk. Coating of these papers is completed at Ballarat
in Victeriafwhefe A/P.P.M.Ltd, own and operate a clay deposit
'similar in many réspects to the denosits at South Mt.Cameron
in Tasmania - those deposlts to which this report refers, It
is entirely probtadle that. the coating operation of the filled
paper will eventually be dome a’t Durnie, and this could be
supply source of coating grade clay in Tasmania.
AP, P.M. Ltd,, from their Bellarat plant, also supply

to A,P.M,Ltd. of Melbourne their principal clay requirements.

Tho present consumption of filler clays at Burnie, all
of which are now imported, is around 15.000 itons per annum and
rising with the steadily increesing paper requiremanfs in Australia
w Filler clay usags is around 15% of the weight of finished paper

producado
-aP.PcMo.Ltdgg over the past twenty years, investigated

saveral olay sources in Tasmaﬁiaa but were unsucceasful in
locsting deposits with suitable choaracteristics.

The areas veferred to 4n this réport im N,E,Tasmania
hove be@n'discawar@d'in the past ten years, and the extensive
"esearch worlk:. campleteﬁ by the Mines Depariment Laborataxies at
Kaunces»on haa established the treatwent rsquzrad to produce both

Sdiler and cﬂafing arades. of clay

TS A ARSI
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MINING TITLES

The following titles are held by Storeys Creek Tin
Mining Company N.lL. -

A

i1, - SCOITS AREA ~ Mining Leasa 8M/62
: of k0 ecres _
at South Mount Cameron,

2, YZ AREA < Mining Lease 9M/62 -

of 40 acres
at Cladstone.

3 DROWNS AREAS. Optione over
{a} Mining Lease 12M/%9
of 5 acres

~

~in the nsmes of ]
G.B. Drown & M.L.Watt, .
. ‘ . 'ﬁ
(b} Mining Lease 7M/50
of 10 acres

in the names of E.F.DBrown
afld }‘gaL- Wat‘b@

5 Total FPurchase Price of the above leases
- F7p dn Drown's Areas  £7,500, - T
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- Testing of Xaclin Deposlts

The Tirst tesﬁing work completed was on Brown‘
Areas - M.L. 12M/59, during 1959,

Prilling in these areas was carried out with closed
type auger which is used extemsively on beach sand

" deposits. The tool is hand operated and provides

an. excollent sample from a known horizon without
contamination.

Around 25 feet in depth was maximum at this stage
the rate of progress was alow and unecenomic.

‘Samples were cut from 5’ drdves and sent forward

to Burnie - A,P.P,M, Ltd. being the sponsors of

_this programme | ‘

The laboratory work on these samples consisted of =
{2) Determinaution of particle size |
(b} Percentage of minus 30 micron material
(¢)  Iegnition loss of (b)
{d} DBrightness of {(b)
{e) Yield of suitoble clay.

$toreys-0reak Tin Mining Company'N Lo through Dorset

Tin Division operating in ths area entered the field

in 1960 and applied several drilling methods, inciuding
& 148" Conyad plent,using casing, to determine variations
ovar a larvger cross-section,

In 1%6l, a special plant was désigned and built at

iﬂorseﬁ - & mebils unilt powered by a Winsconsin petrol

motar snd usinw a special sarth socket -~ diameter of

A% . This was the most suitable tool employed
Sampleéaﬁéfémééﬁén-aver 5° drives and in the latter
ztages of the pr@gramme, cheuks were made over aections

of 2Bvin Scotﬁes arsas.

A mcout boring programme of an area of some 30 agquere

. mile= has indicated several importent targets for

'_:futura exploration.
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Reserves of Crude Clay in the

South Mt., Cameron Area,

- Attached hereto is a report (Schedunle B), by
2, Here & Associatee on the above. Investigation
of the areas show considerable potential and refer
to filier grade material. The YZ and other areas
kave been prospected only and are located within
o Tew miles of the prvposed:treétment plant which
will ﬁfaw suppliss initially from Scott’s and

Frown's areas,

| Hining Leases, etec., are heid 28 fe
{a) 40 acrea Scoti'as area.
(b} k4O acres YZ area.
{e) ‘Gptions over i5 acves leases DBrown's area.
Prospecting Rights over 100 acres adjacent
S rown's areass.

Yroved roservas are oconssrvacively gtated at
190,000 ioins of findched solay.
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Redggrch and Related Aspeeta-”" 

1. The initial research work on the South Mt.
Camefon c1ays was completed by A, P.P.M. Ltd. in
their laboratories at Burnie.

Blaadhing'ampecﬁs were part of this study and
papex made by hand using chlorine bleached Kaolin,

after several years, has shoewn no regression of

hrightnasag
2, 'Arising'from Storeyis Creek's interest in the
‘ | clay avyeas and thelr request to the Director of Mines,

the Mines Department Laboratories at Launceston, under
MroWalter_Mansong complated a most extensive examination -
‘yﬁ: their report {Schedule 'C) is filed herewith, _

Further studies hawa'covarad cther tachnical
aspects including economics of drying; whidﬁ is the
most expensive section of production,

Free chlorine as a satisfactory bleach for minor
organic matter has been fully established.

3. ngxiag techniques -~ The application of spray drying
in the Georgila EKaolin arezas of the United Statea wns
studied by Mr,Walter Manson on a recent visit to those
areas, and‘congideratian is at this stage being given
to thig method in the present fiowsheet, replacing steam
and conveyor type dryer and limiting the usage of
fioscculents,

L  _With the establishment of the South Mount Cameron
eperation  research laboratories will be set up at
" the Mins | |
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MARKETS AND PRICHS FOR FILLER AND COATING
GRADES OF PAPER CLAYS.

Reforence is madartu'the attached copy of letter from
A,P.P.M. Ltd,; offering £20.1G.0 per ton for filler
clays as per specification, delivered Burnie in paper
bagsa'(SChédule‘A)g -This letter is dated 25th May,

1962, and indicates a firm market for 10,000 - 11,000

tons per annum,
At the nresent time, followimg installation of a new paper

maliing machine,  production of fine paper is increasing
and of the oxder 100,000 tons per amnum. Filler clay
requiremsnts are of the order 15,000 - 16,000 tons per
annum, portion of whiech is met from A.P.P.M.'s clay
plant at Ballarat w'thesé_fillers being the "seconds"
after strippilng-out with a centrifuge the coating clays
required for their own papers and for the market with
AP M, Ltd, also ir Vicioria.

Recent advices from HreCornéliusw General Superintendent

" of A.P.P.M, Ltd, at Burnie confimm his letter of 25th

May, 1962,

It is considered that the market Ffor filler eclays with
A.P.P.M, Ltd. 1s the first target.

Markéts fbr-coating clays exist in Japan and New Zealand -
the typiocal price being £30 -~ £40 per ton F.0.D.

Additional plant required for the production of coating
grades could cost £50 900 and shew economics well in line
with those of fillex clayse ‘

:It is avidant that markata within Australia will inoreane

gteadily in the future.
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Egtimeted Capital Cosgt of Plant

{#ull Capacity = 15,000 tons
per week - Finished clay)

Site preparastion 2,000
Water Supply 1,000
Power Supply 1,000
Roads L, OO0

Mining Bauipment
Lo R 4 W 7 el k
£ Bhovel Loasders J
1 Btonm Truck : 14,500

liepper & Comveyor beslt 2,100
Cley Mill &4 agitator 2400
Clasaifier (ex Drokem

11 i, 500
Tromsed, B0
Surge Tank o agiitator i 200
3 ¥ydyro separators ‘
‘ 2 ' L2000

4 pum &
nipdiog 1750
I x 250 wmesh soreen 2000
feagent fseders & tanks 1,000 2k 580

E%&aﬁh Section
Storage tank & agitator 3,560
dia. 237 & 1Y
L tamks 13°6% x 19" with
agitators

5 pumps, webors & pipes

“,’f\‘-{»,fi ‘f”'

o il
t SO0
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lousing (transfer for Dorset
Tin)

lLabhoratory & Fittings

Mine Buildings

Stockpile building

L,600 sq.TE. 6,000
Mill Housing &, 000
Prarcing & Stairway 2,000
Concrete floors ete, 2,000

Administration &
Contingencies

284¢16

9,000
%,000

16,000

7. 300

£150;350

TOTAL CAPITAL REQUIREMNENTES

4. Mining & Treatwent Tlant

5. Acquiszition of Brownfs areas
& Preliminery Ezpgnses

D. Yorking Capilital

£1 50,350
7 e 500
1,00

10,000

L1653 ,.850

TR A DA (TS TS
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NOTES ON CAPITAL REQUIREMENTS

The estimated capital cost of plant required to
provide 15,000 tons of finished clay in paper bags
is shewn at £146,.350.

Reference is made %o the Flow Sheet (Schedule E)
which provides Tor produetion of kO tons of fimished
clay per day. Estimates for plant and establishment
arve baged on this Jayout,

A major difference in the Report of the Tasmanian
Mines Department Laboratory and Mr, W.H, Cropp's

-Report iz that the experimental work carried out by

the Mines Department on degritting was based on the

_appliéatian of miniclones, Mr. Cropp has applied

cireculayr hydrosizers, foy which £12,000 has been

ellocated in the capital structure. (Quotations for

aydrogizers are from Dovr=0liver).
Fztimated cost of Minilclenes and puwmps to replace
hydrosizexrs is £2,000,

- Fdene Filtexs at £131,000 sach installed, arsa 300 sq.ft.,

ara currantlv unger manufaébure by C.P: & E. of Malbourne

fc" aafan&um white thJs%fv baing establiahed n Western
Austraiia - landsd cogt Gouth Mt.Cameron complate with
vﬁcuum.pumpé ie estimated at £10,000,

Dther estimates are from Quotacmon or from knowlsdge of

similar equipment .
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Istimates and Production of Operating Costs

an 15,000 tops Finished Clay per Annum,

wsrseoms iean e

35 f wa B e o P
MARINE OF SXCaVAISR

: s = . o - P 3 5T
exnd tranzpori to stockpilse

Dagriteving

Ciecachling

i L e R )
HLLe8T .._..g

Dryving
FPaper Bags 4 Uandiing

Transpoart to Railway

ré]
W)
fade
e

il ¥Vreight - Herrick to
Sonth Durnis

A

Uverhesds and Administretien

6:: 550

e T

£14,10, O
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KOTES ON PRODUCTION COSTS,

Mining Cogts are based on figures provided
ipal Authoritiss in Norith Fastern
Tasmania - the usags of graniiic gravels is
general in the area for maintenance and
Overburden in the

congtruction of by-ways.
as to be operatsd, is negligible,

.

Traatment Coat

3

= raference is made to

s
¥.i.Cropp®s attached report - page 11,
F g

Total ecosts of trezatment, imncluding smortization
is £6.19.0 per ton of finished clay, on the basis

of 40 Lons pey day irn storage bins.

Transport and Freight Charzes - at £4,.10.0,

is 5% sbove aectual pressnt figures.

Overheads etc. at 15/ per ton provides in

e |
excass of 18 pay cent of

othey totalled costs,
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"ECONOMIC APPRATSAL

Based on proven reserves in excess of 15 years
operations at a production rate of 15,000 tons
of filler grade per annum, _

Life of Proven Reserves | _'- - A5 vears
Value of recoverable Kaolin :
225,000 tons @ £20.10.0. per ton. £4,612, 500
o Deduct operating costs
& 225,000 tons @ £14,10,0, per ton 3,262,500
Operating Profit {gross) , ' £1,350,000
4 X L»‘* . . ’ ) .
e.’*" """ Deduct Intersst on borrowed funds _
' 5% on £60,000 repayuble over 10 years) _ 16,500
| OEerating Profit (nett) before . £1,333,500

depreeiation end Tax

88 Income Tax

Profit . - - £1,333,500
Less Capital Expenditure 137,850
Taxable income. £1,195,650
’ ' Tax £ 75,000 x 7/=- = £ 26,250
 £1,120,650 x 3/~ = 448,268 | |
} - £1,195,650 £474, 518 - byl , 518
. £ 858,982
De&uct Repayment of Borrowings £60,000
“Radsmptivn of Eguity Capital 939859 153,850
7 £ 705,132
Add Recoupment of Worker Capital £10,000
- Residual Capiteal Value 20 ;000 30,000
Return on Investnent | £ 735,132

.Anﬁﬁ&ianeturn after Tax = £h9,009

'P.e‘r'éantage Annual Return :
on Equity Capital of £93,850 = 52.2%
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. PROGRAMME FOR ESTADLISHMENT OF
 QPERATIONS

Miay 1963

8

Appointment of Plant Superintendent

June 1963 = Research Work at Mines Department
Laboratoriss., _
' Preliminary design work.

"

July 1883 - Continuatio#'of research work

" Commencement of drsfting at Phoenix
A Foundry, Launesston under divection
of am |

 Mé§srs; W.Manson & W.li.Cropp

' N, Gerke, Chief Engineew
Aberfoyle Holdingﬁrbiﬁu
and Plant Superintendent.,

Completion of design and drafting

September 1963 - __
-+ Orders for Plant preparation of temders.

5Qctobef 1963 )}  Construcbicn

Hovember 1563 ) | ”_'

Bacerber 18613 ) o B
":ﬁ&mﬁary 1968 }_ .

Pobrunry Iﬁékf"w; Prdduction Operation.

R o T e B s

g
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Srrice Box No. 201 'ASFULPACO. IJU“N'E

| ResemAIy 0u0P AN PAGIG mm 000G |

Registered Oflos: 360 Collins Si.,. Melbourne
i S eyl )
Maring Termace,
PLEASE ADDRESS CORRESPONDENCE TO BURNIE. TAsmANIA.
THE COMPANY, WOT TO INDIVIDUALS
ans w sy evors JC3MDJ

. 25th May, 1962.

Mr. K. W. Cul* A
Storeys Creek Tin Mining Coumy N.L., - ey |
100 Callins Street, e i ‘ ‘
MELBOURNE , Victoria. L L % R L s

Dear Sir, ‘ T J, Bty

‘ |
. . |
. : ARy 2 . |

P

: We refer to the discuséions. e .havc had with you from time -+ -
~ . to time sbout your proposal to set up treatment plant and preduce .
" ~€lay for use ia papermaking from your clay leases in N.E. u-“tl.

© Ve have provided you with a specification for a suitable
~ elay and you have informed us that you eonf!dentiy anticipats
b s m able to sunply clev.of:this quality Aeliverad. Bum‘,‘.’g 1
Y éoniparable with the landed édst of gimilar quuuy uf- +
clay, which is £.20/10/- per long ‘ton bonc ary. . .

. Our consuaptlon of clay for p.pcrmk!ng is of thc ordor of
14,000 tons per annum and {s rising, -ard some .10/11,000 tons .of
this we have t.o import t‘rom oursus. '

: ‘l‘hlo is a continuing domnd mlch would aﬂ‘ord sm‘y outlot.
Pt ¥ for your prodpgtion and when you have supplies of clay of the :

¢ required specification available at the ‘landed price of simllar
' . overseas clayi we would be happy to place @ considerable pfopot‘tln o~

wo of out business with you. e
+ Ve assure you #f dir wholehesrted su ort because we M’f‘“" -"4
appre¢iate the:advanteges of having supplies of suitable clay. . . - ..

availeble locally, and to assist you durlng the stage of In

production, shovld your costs of production exceed the lmdg

cost of comparable English clay, on proof of this wc are. prqpu.d

to assist your establishment by paying up te £2/10/= ”i ‘ .L A
[

itienal for up to 5,000 tons for suitable clay.suppl !

. during the fi r#t year's operation of your plant, Beyond tha ! i

3 . 'we weuld .xp.c; you to be competitive with !-poru. ; i -*&*‘?’n“
) 4 o Youra. faithfully, : 5
\ BT iR s . ASSOCIATED PULP AND PAPER MILLS LIMITED. i

_ : o

4 } ' GENERAL SUPERINTENDENT. TR et
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SCHEDULE B

R. HARE AND  ASSOCIATES

CONFIDPNTI AL REPORT

)

STOREYS CREEK TIN MINING

CO. N¥. L.

ESTIMATE OF RISERVES OF KAOLINITIC

CLAY IN THE SOUTH ‘MOUNT CAMERON

ARFA, TASMANIA

by

:ga H-ARE!

B.S¢., M.Aus.,I.lLi M.

4tn July, 1961.
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SUMMARY

The kaolinised and leached granitss of the South
Mount Cameron Ares of Tasmania are suitable for
mining and treatment to produce a high grade
filler clay used in the paper manufacturing
industry.

The Scotts and Browns Areas have been tested by
boring, and proved reserve of recoverable finished
clay meeting the required specification in the two
deposits is estimated as 19C,000 long tons.

Teking into account the untested YZ area and the

widespread occurrence of kaolinised granite,
there is no doubt that further reserves of suitable
elay will be found by boring. '
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Introduction

The South Moﬁnt Cameron ksolin clay deposits were inspected
by the writer, in company with lr K. Turner, on 23rd Jure, 1961,
Three depogits were looked at, Browns Area, Scotts Ares and the

Y7 Ares. All these d

ts lie within a 144 sgquare mile Clay .

Lxploration Ares No. saﬁgg

1d by Storeys Creek Tin ilining
Co. N,L. Hdwever, some of the area exsmined is covered by
leanes. The ownership of these leases has not been checked.

The clay srea is approximately 50 miles north east of Laun-
ceston, 79 miles by the Tasman Highway. Tﬁe depoeite sre gcces-
sible and easily mined.

The clay deposits have been disclosed by tin sluicing
operatlions. The deposits are areas of highly weathered and
leached granite. In this weathering process the felspers have
been completely kaolinised. lLeaching has almost completely
removed iron from the surface zOn®, The result is & soft,
white kaolinitic clayrloaded with quartz grains of the coriginal
granite. |

Extraction of the clay can be accomplished by maekirg a thick
pulp of the material, screening to remove coarse quartz and tramp
roots, bark, etc., and running the fine fraction through a cyclone.
The overflow from the-cyclone is bleached if required, then
filtered, dried and bagged as a white cake. Experimental work
cérried out in the‘Department of liines Laboratory in Launceston.
leaves little doubt that the clay can be recovered by this genersal
method in a full-siged plant. The economics of the clay recovery
has not been studied, apart from the fact that it is reassonable to
assume that 4 ton of finished clay can be recovered from a cubic
yard of clay in place.

It is proposed to sell the finished product to Associsted
Pulp and Paper Mills Ltd., at Burnie for use as a filler clgy in
paper manufacture. The general specification for the clay pro-
vided by the paper company is as follows :
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Brishtness {(A.5.T.0i. Directional Reflectznece
. . Method desigation I 97-58&)
iz,
Grit (Quartz) Chemical method - less than 3%
Sizing Plus 200 mesh = nil

Plus 3C microms - less than 2%

Quantity of ore micron clay

generally ranges from 25 to 40%

Ignition losg - Approximately 12%

Determinations on clay from the area; carried out by the De-

partment of Mines, show that clay from Scotts, Browms aid the Y7

ares can be treated %o produce g product meeting the above epeciw

fications,

Clay Reserves

A, Scott Area.

The deposit in this area has been bored on an irrezulsr 100

foot grid. The holes are to an average depth of around 25 feet.

The proved reserve is estimated as follows:

heen

foot

Area of clgy {brightness 77) - 33,000 square yards

Average depth of clgy 7 yards
231,000 polid yards

Allow 10% for patches of

rejected clay, . 25,100 so0lid yexds
Reserve sy 200,000 solid ysrde

Reserve of finished clay at 3 ton/yard 100,000 tons

)

B. Browns Area.
Thie area contains clay in three patches, &8ll of which have
bored on an irregular pattern roughly equivaelent to a 100
grid. The.prOVed reéérve ic estimated as Follows:
Area of clay (brightness 77) 33;000 square yards
Average depth_of clay 6 yards

198,000 @201id yards
Allow 10% for patches of
rejected clay, say 20,000 so0lid yards

Reserve 8AY 180 000  s80lid yards
Reserve of finished clay at % ton/yards 90,000 gb
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C. Y72 Ares.

Yo estimate has been made of the reserve in this area due to
lack of systematic boring. It is likely that reserves of clay
in this deposit meeting the specification will greatly exceed the
total reserves in Browms and Scotts areas.

In some of the area of clay, a féw feet of overburden will
need to be removed. This will present no difficulty.

Potential for further reserves.

There is no doubt that further explorsation by boring will
greatly increase the reserves of clay in this South Mount Camercn

ares.

R. Hare
4th July, 1961.
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LOUNCCSEONe g oassooonsns
_ ORB‘DRESSING INVTSTIQAQQ;AL
R¢361§;RQ§EM, R.365, Ra366 & R,368,
Clapf—. 7 e |

(1). This investigation decls with the trectment of several
samplcs of weathercd granite from South Mount Comeron district
in Morth-Rast Tasmania from leases held by D. Brown and parthcrs
for the productﬂon of cley suiltable for usc in the manufacture
of puper. '

} - ’ Tho work consleted of r;movul of impurﬁtlcg such ng
arse quartz apd fine grit Trom the clay by agitation after

dlSpuTSlon with sodium silieote,: classification, sereening and

' removal of flnest ‘sand by treﬁtment in snall dismeter hydro~

‘ crelones, . o

B ‘ : Where_necessary,bleaching with sodium hypcchlorite

or chlorine hus been tcsted to increase brightness of ths clay,., -
Degritted clay pulps heve been flocculated with aluminium
sulphate, and then submitted to filtrdtion to remove surplus

- water in preparaticon of final drying of the refincd clay.
Sampleg of degritted and disperscd clay have been centrifuged
to assess thé effect on eeconomics for subsequent flocculation
and drying, and also to dctorminc the natube of the clays that

- ¢can be produccd hy this meane. Prom results of evaluation of
bores and yields of refined clay in expcrlmental work, the yield
of clay would range from 30 te LO perccent, and & yield of- 3%%
perccnt Tor assessment of cconomlcs ppears to be reqsonablo.

(2). Associated Pulp & P per Jills Itd., Burnie, are uscrs
~ of considerable duantities of filler clay-in paper manufacture,
.qnd g 'spoeification hos been provided by them as a guide to

© cover clay guitzble for their SpGlelc usés., This specifi-
_,,_:'cation is as follows —_—

e S (A 8,7, Y. “Directional ReFlectance Mothod designation
-« 1397-_;5) originally 80 and later reduccd to 77.

GM%Wté) o
‘ Chemical Method less than 3 pereent,..

-

 ..P1us 200 mesh-Nll. PiﬁéaBO-mibfqﬁsgiess:thahiﬁi
1jfpercent S 1_, AR AR EE B :_

';;mThe quantity of one- micren clay generally rangcs from
- TR5Mto 4O poreent; and’ the clay 8e naturally produccd
’w-expu?\méntﬂlly has b en Stqtcd to be_s&tiefactory for

: o

. perst é‘ |
Pt dried ¢ ‘g ”submit' d thA P.P,M., Ltdﬁ, anﬁ Werﬂ
'thcportoa by them- to! be;redispérsiblﬁ.>-;_ RS
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The method used for determination of grit by
chemical means 1s attached to the report.

The treatments given to the bulk samples of clay
have resultsd in the production of parsr c¢l-y of a cuality

with the speecification referred to above,

Some samples are not bleachable to the desired brightness

with hypochlorite which indicated that sclective nining is
necessary toe maintain thce hipgh standard of brightness reguired
Industry. Iron stained cloay cen be bleachced by re-
duction with zine hyposulzhite, but the previocus test work

-~
(3).
which compliics
for the
-by .A.oPoPo}.’[
3

(4).

Itd. reports regression of brightness and the
- procegs is not favourcd,

The following Tlcowshecet shows the treatment procces
~which has regultzsd in Qroduction of high quelity filler clays.

iz shown in the flowsh
‘IF' this would not be comsistently ncecessary to give the desired

brightness.

cot, %259

Some attention hes been given to edditional rccovery of clay
from the primgrv cyclonc spil

and a possible cpplication
bleach process is shown, but

A esntrifuge is also included to indicate

specif'ically the pogition for application.

Agitaﬁors

Cruﬁe Clay

{Bodium Silicate)

|

(Wateor)

Sands to Waste&—— Reke Classifier

' Overflow
ﬁglaz with some fine sand)
X Oversize to Waste £ Fibratin 2
— Undersize
/ .
. J &—————— Cyclone
. Spigot Product Overfilow
Cyclone Gg trifuge
Over-( cr Blggch & Flocculation Tank (Chlorinc
Lflow (Classifier : | (Aluminium Sulphate
Sands to Wasg LqéJ EFi‘ter |
' Dryer

(5).

Tho rcsultq of

summarlsed bclow

a.bhgitation & Dispcrsion.

High ¢ensitics for

cach treatment proeces are briefly

coononice treatnent and to

provide a scrubbing action to ecleazn the clay from quartz was

gatisfactory
of solid
crude material regulted in

with dispcrsed pulps containing 50 to 60 percent

8s Sodium gilicats ot the rate of 10 lbs. poer ton of

ceecptable dlSpGTSlpn, Yo tests

were made on "as mined" naterial to deternine the reguisite

agitation periocd.

to half
ninatceg.,

inch size was

However, air-dried material readily broken
effectively slacked in less than five



%
EPARTMENT OF MINES TARORATORY 284C20
Shest No;..éz.e.,..

i ba Clesgification & Screcning.

Removal of coarse send to about 60 mesh was
effective in a2 6" Akins classifier with a crude clay over-
flow of over 30 perccent sclids, The discarded coarse sand
contained about 2 percent clay, and this represents an overall
loss of about 3 percent of the clay, An elcetric vibrating
screen was effective for removal of root, bark and tramp over-
size etc. and plus 72 mesh z3and,

Ca Qvclone.

_ Tests have been conducted with 2V and 30 1.m.
cyclones at various high pulp densities to remove the finest
guartz ctc. to 30 micron size, and to produce a clay with a
maximam content of 2 per-ccnt plus 30 micron matcrial.

The clay is noturally flocculated, and in this con-
dition the pulp is appreciably more viscous then in the diu—
persed condltlon, consequently at high denslities cycloning *
results In a more cffective acparation in the dispersed con-
diticn.

. The desired sizing separation is read:.l; obtainable
- in 2 30 m.m., cyclone with fced densities of the order of 32

percent solids at 40 p.s.i. A 3" cyclone at pressures up to
75 pes.i. produced too coarse an overflow at the above high
density, and research indicated that the solids content of the
feed would have to be reduced to about 20 percent before a
primary overflow of 98 perccnt minus 30 nmicrons was produced»
Murther work may be desirablc to determinc the most economlc
cyclone set up for this scparation.

d. Centrifugc.

Application of separation by this means has two
features of usefulness.

» (1). Separaiion of the coarser clay as a pulp of sbout 50
percent solids, and an effluent of low solld content
containing the finest clay. Subseguent flocculation

) and filtration of the effluent only can result in an

‘ gconony os compared with the addltion of flocculant
to the total clay pulp, Details of tests ere glven
which show that any preference for use of the
centrifuge is dependent upon the relative quanlities
of clay =eparated, and the overall cffect of N
filtration capacity and coste.

(2)e Use of the effluent as a scparate product for market-
ing as a coating clay.

S Bleach.

The use of chlorine gas is effective for lncreasc of
brightness of clays stesined with organic matter, and is
appreciably more economic than the solution of sodium hypochlorite.
Excesg chleorine may be a disability on completion of the bleach

» process, and aslthough this can bhe destroyed with sodium bi=-
sulphite, tests have shown somec reduction of brightness caused

by the use of this reagent. It has been suggested that
applicaticn of bleach as a batch process could have the advantage
of mixing bleached cley pulps with clay pulps which do not ree
guire bleaching as a nmeans of the destruction of residual chlorine,
Investigations have not included this method of operation.
Application of bleach to the total clay would be made after de=-
gritting the dispersed pulp.
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fe Tiltration.

Numerous leaf tests were underitsken to test
variableg for efficient and economic filtration. Generally

.Tilter capacity is related to the volume of pulp filtered,

ahnd thus it is of special significance that all treatment
processes should be performed at highest practical densities
to ensure low cost treaiment, particularly for flltration.

.The results of leaf tests were usced for sclected tests with

a 1! x 3" FEinec rotary vecuum filter fitted for string dis-
charge. This unit was nade svaillable on lean Trom the
Chemical Plant & Engineering Co. Ltd., Ashly Strect,
Footacray.

Floccunlation was satisfactory with aluminiun
gulphate in emounts ranging from 15 to 45 lbs. per ton of
refined clay. Filtration rates were recorded under varying
conditions, and thege will vary with the nature of the clay,
percent solids and temperature of the pulp, and other con-
ditlons effecting flocculation.

Typical results were a2s follows:
e Bddtration Rate. ..
TemperatureoC. Qake Thickness. Ibsa.. of Clay/Sq.Ft./Hour.

14 9-12/6L inch 3-5
58 9=13/6y 6-12

Discharge of filter cakes of the sbove thickness
takes plece by flexure as thc cake passes over the roller,
Increase in epced produces thinner cakes, end when sufficient-
ly thinsdischarge takes place mainly on the alignment comb
and filtretion rates are doubled by this means. This method
of cake rcmoval could be of cconomic intcerest, and consider-
ation could be given to ‘thls methed of operation.

g.rying.

Drylng of the clay has not been included in the
investigation with the exdeption of the effects of heating
to various temperaturcs. This work shows the necessity
for tcmperature control in the drying process., Overhecating
results in rcduction of brightness,.

Chenical rcquirements for trcatment will vary con-
siderably with variations Iin the nature of the clay. To
indicate the general cost of chemicals used in the itest werk
typical quantities and costs of chemicels are shown,

... Rate.. Cost Ton. Lost
Ibha./Ton.of @b e DEY .
Reagent Refined Clay Sth.Mt.Cemeron Ton of Clay
Sodium Silicate A0 £30 £0.4
Aluminiunm Sulphate 3G £40 £0.6
Tetra Sodiun g
Pyrophosphate 5 £140 £0,32

The above chemlcals were used for dispersion and
Plocenlation of the clay, and redispersion befors drying.
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- Qther chemicals and supplics of interest have becn
costed and arc listed below.

Chlorine £122 per ton at Sth. Mt, Cameron.
Sodium Bisulphite £88 " " o

" Hypoechlorite 7/6 per gallon at i ’
: conteining 12 percent chlorine,

Calcium Chloride £42,6 per ton at Sth. Mt. Camcron,
Sodium Thiosulphate £75 " "
0il Fuel, Light &

heavy. £26.,5 & &£18 at N | .
Coal £6 per ton ot R .
Power Estimated by Mr. H.K. Turner 1.34
: pence K.W.H., frcm costs at Dorset
» _ Dredge. : ‘
C 3 Chemicals for bleach using 6.7 1bs. of chlorine

per ton of clay, and scdium bisulphite to destroy excess
chlorine show a cost of 10/~ per ton of clay.

Our thanks are recorded for assistance given to
ug in these investigations by the Chief Chemist, Mr. McKercher
and Staff of A.P.P.M. Ltd., Burnie, and Mr. G.J. Robertson,
Chief Chemist of the Ballzarat Clay Co.

The. Crude Clay Samples.

A total of 6 crude clay samples were obtained
from the Sth, Mt. Cameron deposit. These were as follows: -

' Wegight '
N Sample No. oL Hample Location of Sample
Re 361, 2 Tons - Near Bore Hole 3, North block.
) ’fgi. 36h., 1 Cwt., ~ Bore Hole No., 7, to 16 feet.
R. 365 A, 1 " o "8,
R. 355 B. 1 weoowoog, .
R. 366. i | "M 46, to 22 foet.
R, 368, 1 Ton = Near bore hole 1 and 2, North block.

Samples R. 361 and R. 368 werc obtained as bulk
samples of average gquality crude clay for pllot plant tests,
involving beneficiation by degritiing and sizing in
classifiers and cyclones, and dewatcring by filtration.

Samples R, 364, R,365 and R, 366 were cobtained
. specifically as sources ot orggnically stained crude clay
for bleaching tests. - :

A gizing of R. 36'T is more or less typical of the
crude clays tested.
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- Size Fraction S
BeS. Screen - Percent Weight
- + 4l mesh 39
- Uy + 60 mesh 5
-~ 60 + 100 mesh 3
- 100 + 200 mesh 3
- 200 4+ 350 mesh 3
- 350 + 30 microns 5
- 30 4+ 20 microns 5
x - 20 microns ¥4
100

i In all of the crude clays handled only a very
. small amount of the quartz is coarser then % inch size.

The clay contents of ecach of the 6 bulk samples
in terms of minus 30 micron material were-

R.361 L 42 percent
Ro364 I "
R.365 A L "
R.365 B S
R.366 L8 "
R.368 50 "

Bouyoucos hydrometer sizings of the clays prepared
. by the''minus 30 micron separation" method (sce appendix for
- .dctails) Were-—

Size. . o e -..CLAY .
Fraction Ra367 R.36L R.365 A R.365 B Ra366 R.368

+ 10 micron 14 14 17 18 7 12 -
- 10 + 5 3 :

micron 17 21 16 17 12 23

-5+ 2 g

micron 2L 2L 29 28 25 31

- 2 3 1; .

micron 23 21 1% 14 16 12

. - 1 micron 22 2 25 23 4 v

-

Clays obtained by the minus 20 micron "Evaluation
of Weathered Granite" method (see appendix for dectails) had
brightnesses as follows: -

-
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CLAY
R.361 R.36L R.365 4 R4355_B R.366 R.368
Unbleached brightness 76 71 7h €0 69% 79
Meaximum brightness ‘
attained with
excess chlorine ) 77 835 81 765  82% 8iy

Digsperaion of the Cruda Clay.

Sodium silicate was uscd throughout the laboratory
d pilot plant work to dispcrsc thc crude clay pricr to de~
ritting. Sodium silicate gave satisfactory dispersion,
end the dispcrsed clay wes later readily flocculatcd with
aiuminium suliphatc ﬁnd other flocculants.

O‘Q s:r

Other dispersants wcre not tested.
Quantity of Scodium Silicate reguired for dispersion.

There is no gbsolute leboratory method of measuring
the degree of dispersion of 2 clay pulp. It is thus difficult
to detcrmine the quantity of sodium siliecte required to

X %3 vy O ?
u.z:,_,\“‘ BE el ‘.,u.,.-.,}' °

Leboratory bench scale tests showed that clays
prepered by either of the standard decantation methods (sce
appendix for details) produccd clays mceting the tentative
specifications of A.P.P,H. Itd. when thce crude clay was dis-
persed with 9-10 pounds pcr ton of sodium silicate. These
tentative specifications arce discussed loter.

: Approximately 10 1bs. of sodium silicate per ton
of crude clay was used throughout pilet plant test work.
This usage agrees closely with 11 pounds per ton of crude
clay used by Ballarat Clay Co. Pty. Ltd., Ballerat.

Oredgs of Sodium Silicate. )

Several grodes of sodium esilicate are avoilabl
from manufacturers. We hove no data relating to the rulgtive
economic effectiveness of these different grades in dispersing
crude ‘¢lay, Rubanit Reoofing and Paper Products Pty. ILid,.

“_ have suggested cither N8 or A1LO grades Tor cley dispersion.

Silicete & Dolomite Sales (N,.S.W) Pty. Ltd. have
suggested N84 gradc,

Ballarat Clay Co. Pﬁy, Litdes 2nd A,P,P.M, Litd,
both use N84 for dispersing clay.
Sovarel grados of &5ding gilicois wWole wssd Juring

test work and werc a2ll cffective in dispersing the crude clay.

Coat of Sodivum Siliecate fnp_Disgﬁnsignwpf_ﬁrudﬁ_ﬂlaya

Rubanit Roofing & Papcr Products Pty. Ltd., have
guoted N84 Sodium 8ilicatc at £18: 5: - per ton F.0,B.
Melbourne, in minimum lots of 10 x Ll gallons, Pricc in-
cludcs non-returnable drums,.

Cost at Sth, Mt. Cemeron has bcen cestimated at
£30 per ton.
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At 10 1bs. per ton of crude clsy, cost of sodium
~ silicate will be £0,13 per ton of crude clay.

Assuming an average yiecld of 33 pecrcent of paper
.. cley from the crude clay the cost of sodium silicate will
be £0,39 per ten of paper clay.

Summary:. . Dispersion.

1. Crudle clay can be sgatisfactorily dispersed with
approximately 10 1b./ton of sodium silicate.

2. Boveral grades of sodium silic@te are avallable,
but N84 grade sccus to be fovourced for clay dis-
persion generally,

'3, Cost of sodium silicate for dispersion is estimated
at £0,39 per ton of paper clay.

Agitation for Dispersion.gf. Crude Clay.

Dispcrsion of the crude clay with sodium silicate
~at high pulp densitics rcquires some agitation, It is difficult
o . to translate laboratory and pilot plant scale agltation on

“ajr-dried clays to commercial practice using large lumps of
wet clay. '

Test work involved comparsatively dry cley with
maximum Sizes of about % inch for laboratory work,and air-
dried clays up to about 1 inch size for pilot plant work.
Under thesc conditions,cxperience has shown that sgitation
of a few minutes only is recguircd. We have no data relating
to agitation reguired to disperse large lumps of wet clay,
say 1-2 fect diamectcer.

The pilot plant agitators used were No. 1 Denver
conditioner-super agitators. Dispcrsed mobile pulps up to
70 percent solids could be obtained, but it was impractible
to operate at this high pulp density. Good operation was
- experienced at pulp densities of 50-60 percent solids, and
pilot plant dispersion was carried out in this range.

- Agitation times of approximately 5 minutes were
. adequate to wash the guartz clean and to disperse the clay.
It is possible that, in practice, no particularly prolonged
egitation of the crude clay pulp will be required, and that
normal plant handling will be sufficient.

There is some evidence that cxcessive agitation
degrades the clay subseguently removed, possibly by breaking
up the quartz. In one test {deteiled later) the following
results were obtained from duplicate. sanmples.

Time of agitation Xieldwan.daganiﬁzign Brightness of Clay

1 minute U41.5 7340
1 U .5 72,8
. 30 minutes Lh,.9 71.8
.30 1 Ll,2 72.2

This table indicates that the increased agitation
increased the yield by @bout 3 percent, and degraded the
brightness of the clay by almost onc unit.
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Summary:. Agitation.

1+ The air-driecd clays were rcadlly dispersed with
little agitation in pilot plant work.

2. Execcssive agitation appears to incrcase the yield
of cley, but the clay is degraded in guality.

Renaoval of Quartz Grovel & Sond from Disperscd_Crude Clay.
Pilot Plant Qperation,

The minus 1 inch air-éried crudc clay was fed to a
Nos 1 Denver conditionecr-super agitstor by means of a vibrating
feecder, Regalated guantities of makeo-up water and sodium
gilicate werc added continuously.

Addition of sodium silicate. 10 pounds per ton of crude clay.
- Retention time in agitator. 5 minutcs(averagd,
. Pulp density in agitator, 50~60 percent solids.

The dispersed pulp was fed to a 6 inch Akins spiral
classifier to rcmove gravel and coarse sand. Entraincd clay
was washcd out of the classificr sands by spray watcr.

Classificr overflow was pumped to a Hummer clcectric
vibrating screen, fitted with a 72 mosh stainless steel cloth.
The screen scalped out the small gquantity of wood and fibrous
vegetable material present in the crude clay, plus a small
guantity of tramp oversize in the classifier overflow,  Screen
oversize returncd to the clasgifier. The screcen undersize
gravitated to a second Denver agitator for storage prior to
cycloning.

Neotes on Pilot Plant OQperation.
1. Dengities of Pulps.

g | - For later filtration the demsity of the pulp should
W Pe maintained as high as possible. Cyclone tests(detailed

later) indicate that clay of acceptable guality oan be cobtain-
ed by treating pulps in a 30 m.m, cyclone at 34-35 percent
solids to give cyclone overflow pulp densities of about 30
pcrcent solids. With more dense pulps the clay in cyclone
overflow fails to mcet the specifications for grit and sizing
This factor then limits the density of the screen undersize
to 3L4-35 percent solids,

The scalping.screen removes very littlc solids, and
the density of the feed to the screen, i.e. classifier overflow
is thus limited to about 35«36 percent solids.,

The primary agitation and dispcersion can be carried
out at densities up to 60 percent solids. Removal of the
clagsificr sands from 8 fced of this density leaves a pulp

c of up to about 40 percent solids., The density of this pulp
as classificr overflow is reduccd to the required 35-36 percent
golids by the epplication of spray water to the classificr

- sands to give maximum recovery of entrained clay. A small
guantity of spray watcr is alsc applied to the sgplping scpeen.
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2e-Loss . of Entreined Clay in Clessificr Sands.

Dispersion at high densitices allows mazimum usé of
spray watcr to recover clay from the classificr sands. Tests
showed lcass than 2 pereent of minug 30 micron material in the
classificr sands, This loss of clay in the classifier sands
amounts to about 2 or 3% porecnt of the recoverable clay in
the original crudce clay.

3. Uge.of Scalping Screen.

The crude cloy contwlns o smell gualtlty of wood
and fibrous vegeteble matter. This, togoether with 2 small
amount of tramp ovcrsize,was scaped out by a 72 mesh screen,
Without this scalping scrcen ahead of the cyclohe, consider-
able difficulty was encountered with blockages of the very
gmoll underflow orifice of the 30 m.m: cyelone.

As the clay in the pulp is disperscd wheh fed to
the scalping screen, %hc finc c¢lay and water readilly pass
through the screen. he gquantity of tramp oversize is small
(apert from the particles of vegetable matiter), but would
quickly block the undcrflow orifice if not romoved prior to
cycloning,

L. Storage in Sccond Denver Agitator,..

Production rate of the cyclone feed pulp was less
than the capacity of the cyclone-pump combination. Use was
made of this agitator to store the pulp and to ensure a uniform
fced to the cyelone,

- Summarys .. Pilot Plant Opcration.

e ~ A élspersced clay pulp (suitable as feed to 2 30 m,m.
cyclone Ffor final degritting) was prepared in the pilot plant
involving

a, agitation and digpersion with sodium silicate in a
No. 1 Denver conditioner-supcr agitator,

b. removal of coarse gravel and sands in an Akins 6
inch spiral classifier,

c. removal of vegetable trash ond some tramp ,oversiza
by a 72 nesh Hummer screen.,

2, Initlal agitation and dispersion of the crude clay
should be at high densities, to 2llow maximum use of wash
water to rcmove entrained clqy in the classifier sands.

3e Loes of clay 1nrthe claseifier sands amounts to about
2 to 3 perecent of the recoverable clay in the crude feed.

L, A scalping screen ahead of the 30 m.m. cyclone is
csscntlial to minimize blockages of the cyclone orifice,

Produchion.of Paper Clay in a2 ZQTmmm_”chlone.
The 30 I.m.. Cyclone&Pump.
Production of papcr clay was obtained by treating

the classifier overflow in & 30 m.m. hydrocyclone, supplied
by Liquid-Solids Separations, London.
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Tho cyclonc is rubber lined, and has a ffixed
yortex finder g inch outside dismeteor and + inch inside
diamcter. The diamcter of the orifice can be varicd by
removing or adding rubber spacers containing gradcd orifices,

DEPARTHENT OF MINES LABORLTORY

Consideration of the problem of sizing the clay
in 2 30 m.m. cyclone indiceted an operating pressurc of not
less than LO p.s.i., and as the desired resulis werce obtailned
at this pressure frem pulps of up to 35 percent soclids, tests
wore not conductcd ot lower pressures

The cyclone was fed by a 3"/1" Kelly & Iewis water
punmp . The pump—cyclone unit handled approximetely 3 zallons
per minute of fecd at a pressure of 4O p.s.i.

The cyclonce was mounted over the conical pump sump,
Flcexible lines taking both cyelone overflow and underflow
ellowed the preducts to be returncd to the pump sump, or to
be removed as desired,

A tontative specification, drawn up by AJP.P.M. for
our guidance, includcs the following specificaticns:

"Material coarscr than 200 mesh B,8,8. nil, coarser
then 30 microns not more than 2 perecent.

"arit by the sulphuric ccid digestion mcthod,
reference Analytical Chemistry, Treadwell and Hall,
ninth English cdition, velume 2, page L22, not to
excoed 3 percent."

Cyeclong Toests.

The objeet of treatment in the 30 m.m. cyclonc was
to produce a clay contalning not more than 2 perccnt of plus
30 micron material, 4 typiecel sizing of cyclone feed is shown
below.

Apraction Percent Weight
- 60 + 100 mesh 5,0
~j00 4+ 200 M 5.2
"'200 + 350 it 5-6
-350 mcsh + 30 micron 8.9
-~ 30 micron + 20 micron 9,0
- 20 nmicron 66.3

The clay was produced by cycloning the dispersed
pulp. The finest sized fractions in the samples tested are
clay, and arc free of guart? and mica, The guartz from the
weuthored grondte 1s comporavively ccarse, and the bulk ol
this gquartz is removed by classification. Almost all of the
plus 30 micron material in the fced to the cyclone is re-—
moved in the cyclone underflow,

With the clays tcsted, R.361 and R,368, and operation
of the cyclone to give a product to mect the specificatien
of not more than 2 percent coarser then 30 microns, the clays
rcadily nmeet the spcecification relating to grit.
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Other clays in the deposit could contain more very
Pine guartz, and separated clays from such may not meet the
grit specification, although passing the sizing specification,

Bvaluation of the cyclone overflows with reference
to the 30 micron sizing was by the A.P.P,M. method "Evalusgdon
of paper clays for 30 micron separation” {see appendix).

More detailed sizings of some typical producis
were made with a Bouyoucos type soil hydrometer, No, 152 H,
following the A,S.T.M, tentative standard—designation D u22-
54 T for grain size analysis of soils,

30 m.m._Cyclone Operation.
Effect of Pulp Density.

For best economilce filtration, the density of the
pulp should be maintained as high as possible, Little
difficulty was experienced in producing clays to meet the 30
micron sizing specification by cycloning pulps at low densities,
Test..work was directed towapds obtaining a high yileld of
acceptable quality clay in an overflow of relatively high
pulp density,

The following series of tests show the inter~-
relation between grit and sizing of the cyclone overflow with
pulp density on clay R.361.

Cyeclone Cyeclone
eed. Primary Cyclone Overflaw ... Ugflow,
Pulp Yield % Pulp Plus 30 Pulp
Test Density from Density Grit Microns Density
No. %.Solids Qmaa._cj.ay % 8o0lids % . % . % Solids
Te 32 28,0 27 1.7 1e3 L6
5 57 29.0 3 24 3.9 L6
. 11 29.0 37 2.9 4.9 h&,

This series of tests indicate

1. Yield of clay in the cyclone overflow is reason—
ably constant, and seems Independent of pulp density
of the feed.

2. The grit content of the overflow increases with
increase in pulp density, but the highest pulp
density tested ?h1 percent solids in feed: 37
percent solids in overflow) the grit content of
the overflow on the samples tested Stlll meets the
tentative sp001ficat10n.'”“ TR

3. The plus 30 micron content of ‘the overflow increases
with increase in pulp density. Overflows with pulp
densities of 31 and 34 percent solids met-the
tentative specification. Overflows with pulp
densities of 37 and 41 percent solids did not neet
the, spccification. _

h-lPulp denslty of the underflow is reasonably constant;
-and is independent of pulp density of the fced in
the range tested.
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Clays R.361 and R.368 were produced by cycloning
Tor other test work, such as filtration and centrifuging.
These clays were generally evaluated for grit and for plus
30 micron content. Yield in terms of crude clay was
deternined in some cases,

Typilecal 30 m.m. Cyclone Test Rosults,

Cyclone Primary Cyclone Querflow. Cyclone Cyclone

~.Feed. Yiela Pulp Plus  U/flow U/Zflow

Pulp from Density 30 Pulp % =30

Test Dengity Crude % Grit Microns Density HMicron

No.. Clay % Solids Clay® Solids _%. % . %Solids MNaterial
1. R,.361 26 32 23 2,0 1.0 Ll 69
2, R,361 25 3l 2l 2,1 1.4 L7 69
10. R.361 33 - 29 2.2 1.0 Lh -
139 R0368 3}4- 39 30 100 10’-’- 14—5 52
1h. R.368 35 37 3 1.2 1.5 hé 53

These tests indicate that clay produced by cycloning
samples R.36% and R,368 at fccd densities of up to 33-35 per=
cent solids will give clay overflows of up to 30 percent
solids which meet the tentative specifications relating to
plus 30 nicron sizing and grit.

Fuarther reéovery of clay is possible by retreatment
of the primary cyclone underflow by further cycloning,or by
classification, as shown in the fellowing example.

Thus in test R.361/1 results of primary cycloning

wWas: ~
Weight % Pulp
Density Gr%t Plus 30
Product . Gnudeﬂclay % Solids . . Md g
Primary O/flow 32 23 2.0 1.0
. II/-ﬂl.Q.W . ....A............j..-z..—_...--, [ LI-LL o S ‘.,.-.-.,._‘.._3:' J-Q .
L PFeed toCQyclone . L 26 - =

-

The primary cyclone underflow was then diluted
with water and z2gain cycloned.

Weight % Pulp

_ of . Density Grit Plus 30
Broduct Crude Clay %.Solilds _. % Microng %
Secondary O/flow L 5 - 1,0
L U/flow 8 . o6 L= LA,0

Primery U/flow. _. .32 .. = 31L,0

This method allows the clay yield to be increased,
but the clay pulp is more dilute. Normally such dilute pulp
should not be added to the primary cyclone overflow, but
could readily be circulated back to the originel dispersing
agitator without decreasing the plant pulp density, ovr
alternatively join the feed to the primesry cyclone.
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Retreatment of eyclone undcrfiow for reéovery of
additional clay has also been tésted by ¢lagsifieation by
dewantation. The results obtained by both methods are shown
below, and indicatecs a high gquality product by classification.

e Owerflow
Feed Weight % _ % %
% Selids of Crude Clay +.30 Micrens Grit
Classificetion 20 2.6 .7 146
Recyclone 15 2.5 2.8 3.5

A series of tests was carried out on clay R.361
in the naturally flocculated state. The object of these
tests was te cxamine indicated costs of degritting and sub=-
sequent flccculation with clay disperscd with sodium silicate.

The eyclone feed pulp was obtaincd by agitating
the crude clay with water only, and scrcening on a 72 mesh

_ 7 screen,
" Cyclone
... Faed Cyclone Overflaow ...
Pulp Yield Pulp Plus _
Test Density from Density | 30 Grit
No.. % Solids Crude Clay % %.8¢lids Microna % ._.%..
11 a. 31 27 27 5.7 3.2
11 b. 23 2L 20 .2 2.3
11 Cs 18 21 12 190 195
11 4. 12 21 10 1.0 1.3

The results show that acceptable quality clag can
be obtained only at comperatively low pulp densities, and
that overall clay yield is much less than that obtained from
disperscd pulps.

As a result of the unfavourable comparison
flocculation and filtration tests were not procecded with.

Tentative A.P.P.M. Specification: 200 Mesh,
The specification requires “matcorial coarser than

200 mesh nil", Unless a 200 mesh screen is incorporated

in the circuit, it is unlikely that this spccification will

be nmet. The proportion of plus 200 mcsh material in various

products is listed below

Boodict o S
Cyclone Overflow R.3%61,Test L 0.23

f oo L Yo 0.20

" " * | FRine Filter Peed 0.12
Test 13, R.368 - Trace
Ballarat Clay, ex A.P.P.M, 0,10

English Clay, cx A.P.P.M. 0.05
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Sizing of Cyclanc Overflowg. -

' Cyclone overflows from clay R.361 were silzed by
the Bouyoucos hydrometer method with the following rusultso

% Woight % Wecight
8ize Product Sample "AM Samnple. 'B"
+ 30 Microns 3.5 2.0
- 30 4+ 20 Microns 2,0 1.5
- 20 + 10 " 8.0 8¢5
- 10 + 5 " 19.5 1840
- 5 + 1 Micron 42,0 Ul .0
-~ 1 Micron 25,0 26,0

Sample "A" was produced in a pulp of 33 percent solids,
it HBN L if 2.1 13 1 .

A sample of R.3671 cyclone overflow was sized by
scdimentation, and the grit contcent of cach fraction was
determined.,

% Distribution

8ize Fraction % Weight % _Grit of Grit

~ 30 + 18 Microns 6.2 12,0 37

- 183 + 8 " 12.8 h.5 28

-8 Microns 810 0.9 35
~Lompogite Clay., . .. 100.0 .. 2.0 .. . . 400 __.

' The sizing shows clearly the predominance of grit
in the commscer sizes.

Preparation of Peper Olay dn a8 3 inch cyclone.

A serics of tests was carriod out on clay R.361
to determine the posgibility of using & 3 inch cyclone in

Kplace of the 30 LES cyeclone prcv1ouslv uscd in paper clay.

prodagtion.  Tho U el cd,ﬁn Wonas & very shoell opificy,
and unless considerable carc is taken in preporation of the
cyclone feed, this orifice ls easily blocked. A 3 inch
cyclone has a much larger orifice, and hence is nuch more
attractive from the aspect of orificce blockage.

Thc cyclone uscd was & 3 inch rubber lined unit
made by Warman Equipment (W.A.) Pty. Ltd., The cyclonc was
fed by a Warman split case pump, driven by a variable speed
motor, Portion of the pumg discharge could be by passed
back to thc pump sump.

The pulp was preparcd by the normal pilot plant
procedurc. :

Variables tested in the series included cyclone
inlet pressure, density of feed pulp, and underflow orifice
diameter.
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In general, at similar pulp densities, the 3 inch
cyclone gave more plus 30 mlcron material in the overflow
than the 30 m,m. cyclone under similar conditions. Progress-—
ive diluticn of the feed decrcased the quantity of plus 30
nicron material in the overflow. An overflow product ncet-
ing A.,PyP.U."s tcntative gpccification of not more than 2
percent plus 30 m'.crons was obtailned with 2 feed of 21 per-
cent sclids and an inlet pressurc of 75 p.s.i. giving a
cyeclone overflow density of 19 perecnt solids. Other
variables tested had little cffect upon results., Volume of
cyclone feed ranged from 9 to 12 g.p.m.

Teat Resulhs. 3" _Cyclone.
- Qyelone Feed ... . Cyclone Qverflow. . . ..
Prossure Pulp Density Pulp Density % + %
Test p.sals %..smm %.Bolids.. 30 .Microns Gm
A 40 33 32 6.3 -
D, 60 33 30 5.1 -
F. 70 30 27 L,2 -
G, 75 28 2l 2,9 -
Hi 75 21 19 1,9 2.0

| The trehd towards bettor quality clay with dilution
of feed pulp is ¢élecarly indicated in the above table of test
rosults,

Rleaching with Sodiiim HypocHlorite.

Clays from the Gladstone area are usuidlly coloured
to some extent with organic matier. It is possible to imprdve
the colour (brightness% of many of thcse clays by bleaching
with chlorine. 1Initial bleaching tests were carried out using
sodium hypochlorite, supplied from Launceston manufaetured
stock by Imperial Chemical Industrics of Australia and New
Zealand Limited.. The sodium hypochlorite solution,as supplied,
contains 12.5~12,8 grams of avoilable chlorine per 100 ml.
of solution.

Some gbvious factors influencing bleaching are
'1. quantity of available chlorine used;
2. time of contacts ﬁith the chlorine,
3. tempcrature,

4. rcmoval of blecach llquors and washing the clay free
from liguors.

Work was not carricd out to dctermine the effect
of temperaturc on blcaching. It was considered that bleaching
would precbably be carried out in unhecetcd pulps.

Work was not carried out to determine the effect
of washing the clay free of hleach liquor after bleachling.
It would bec unpracticable to de this and still retain the
comparatively high pulp densitics desired during filtration,
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Initial bleach work was attempted on the bulk
sample R,361., The separated clay from R,361 had & brightness
of about 76, and it proved impossible to increase the bright-
ness of this clay by more than one unit. Four additional
bulk samples of clay were then obtained from areas known to
give clays of low brightness to dctermine the effect of
bleaching~these were samples R.36L, R.3654, R.365B and R.366.
Later bulk sample R,368 was also uscd in bleach test work.

Bleaching Tegts.

Various clays woerce prepared by decantation after
normal dispersion with sodium silicate. The prepared clay
pulp was then divided into a number of similar samples in
scaled plastic bottles. Voarying quantities of sodium
hypcchlorite were added to the plastic bottles which were |
agitated at Irregular intervals, Portion of the pulp in
cach bottle was removed at predectermined intervals, flocculated
with aluminium sulphate, filterecd, dried, cnd the brightness
of the clay detormined. '

Llay R.364,
Quantity of ISR - » ode I .4 4 B 73 4 111 I8
Chlérine added: After 5 hours After 2 hours After 48 hours
—%.0f Clay . .. contact _ __contact = . .confech
Nil 70,6 71.8 71.0
0.09 75.0 75.8 75.0
0,19 77 .4 78.0 78.6
0,94 81,6 - 81.8 82.0
1,89 - 82. 82,6 83.0
2,83 83,2 83.0 ' 83.4
3.77 83,0 83,2 83.0
h.72 83.6 83.0 83.0
| ClayR365 B,
Quantity of Mﬁmm-_.ﬂ_nmnﬂw;.Bnigbfnpssl
Chlorine added: After 5 hours After 8 hours After 72 hours
% of Clay  ._ contact . ___contackt contact
Nil 60,0 60.4 : 60,4
0.17 62.6 63.2 63.6
0.35 67.4 67.2 67.4
0.87 71.8 72.0 73.8
1.74 75.0 7h .4 75.4

3.47 764 75.8 764
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Quantity of

chloring added:

_%. of Clay. ...
Nil
0.1
0,22
0.55
1,10
1,64
2,19

Quantity of

chlorine added:
% of clay .

Nil

0.1k

0.27

0,68

1.36

2,04

2,71

Quantity of
chlorine added:
% of clay .

Nil (triplicate)

0.L5 (duplicate)

0.46
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Clay R,.365 A,

Lbor 58 hours
—gcontact
Th.2
77.0
78,6
80.2
81.0
81,0

81.2

Clay R.368.

LBrightness
After 26 hours
contact

69.h
73.8
77.2
794
82,0
82.8
82.6

Qlay R.368.

. Bribhiness
After 18 hours

ce—tontact

78.8, 78.6, 79.2

83.4h. 84.0
83.8
84.2

The tests on clays R.364 and R,365 B asbove indicate

that there is little, if any, galn in brightness due to contact

times in excess of 5 hours,

‘Differences obtained in these

series appear to be due to random cxperimcntal error. Minimum

contact times for bleaching were not determined.

Thc above tests show that the brightness increases
with chlorine additions up to sbout 2 percent chlorine, but
the maximum gain in brightness is obtained from the initial
C.1 to 0.5 percent chlorine addition.
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(as hypochlorite) with 18 hours contect.
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From the attached graph on approximation can be
obtained of the goin in brightness duc tosuceessive additions
cf 0.1 poreat chlorine.

Lddition of 0.1 % -w-Bain dn Brightness Units .
chlorine in range R.36L RL.365 A R.365 B R.366
Nil to 0.1 - 3.9 2,8 2,3 3.0
0.1 t0 0,2 3,0 1.6 2.2 3.0
0.2 to 0,3 : 1.2 0,8 1.6 2,7
0.3 to 0.4 0.7 0.3 N 0.5
0.t 10 0.5 0.5 0.h 0.9 0.6
0,5 to 0,6 0.y 0,2 0.9 C.l
0,6 to 0,7 0.4 - 0.2 0.7 O.4
0.7 to 0.8 0.3 0,2 0.7 0.5
0.8 t6 0.9 0,2 0.1 0.7 0.6
0.9 to 4,0 0.2 0,1 0.5 0.4

The above table clearly shows how the initial
addition of 0,1 percent chlorine gives a2 substantial increcse
in brightness of the clays. Subseguent additions give further
increages, but the gain per unit chlorine addition repidly
decreascs, In commercial practice, it is probable that
maximum econcomic gein in brightness would be obtained with
an addition of 0,2 or 0.3 perccnt chlorine, taking intd
account the fact that some of the cleys do not reguire bleach-
ing to meet the brightness standard,

Bleaching tests, guoted above, on samples R,364-
R.366 may give the impression that the brightness of all clays
from the areca are bleachable with chlorine., This is not so.
Some clays of low colour are stained with iron minersls or
chlorite, and are virtually unbleachable with chlorine, The
following series of clays were prepared by decantation. Half
of the separated clay was bleached with 1.0 percent chlorine

-
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Sample Brightneses of Brightness of Increase in brightness

No. . original cley hleaoched clay ....due to bleaching. .

1219, 7 784 | 7
1220, 71 79 8
1221, 80 80% &
1222, 70% | 83 12%
1223, 71% | 79% 8
122l, 7h 80% 6%
1225, 73 72 6
1226, 1% . 72 %
1227, 61 70 9
1228, 61% 66 | L5
1229, 71 | 79 8
1230, 71 77 6
1231, 694 76% 7
1233. ' 76 80% b
1234, 75 79% Lk
1235, L% 77 2%

In this series the 1ncrease in brightness due to
bleaching varied from o & unit to 12% units, with 12 of the
16 clays showing increascs of between h¥ and 9 units. The
two samples showing a gain of only % unit can be regarded
ag unbleacheble, Although it must be remembered that one
of these samples had a high initial brightness, and it is
perhaps unrezsonable to cxpccet any increase,

Caost_of Bleaching, using Launceston Manufactured
Soddum _Hypochlorite.

Cost of sodium hypochlorite has been guoted by
I.C.I1.A.W.2 aB 6/6 por gallon F.0.R. Launceston. Frcight
and handling to South Mount Cameron, plus return to Launceston
of the empty container, substantially increasecs the cost of
hypochlorite at South Mount Camcron.

'S

The cost of bleaching (using hypochlorite) at
South Mount Cameron has been estimated (for chemicals only)
por ton of clay, as

£1.3 using 0.2 percent availeble chlorine,

£2‘0 i 0‘3 t ] 1 ’

£3.3 1 0'5 tf it tt .
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Cost. of Bleaching wsing South Mount
amgron Moanufactured Sodium Hypechlerite.

An estimate can bo made of the cost of monufecture
of godiun hypochlorite at South Mount Camcron. However, the
proposcd industry is not likely to cmploy more then one or
two technical cofficers, and it mey be a burden for a small
industry to manufacture its own sodium hypochlorite.

I.Col,ieifaZ. have guoted as follows:-

Solid Coustic Scda: 868 1b. drums. £68 per ton ex whar?f,
: Launccston,

Chlorine.

Chlorine hos been priced at £88:15/— per ton,
F,0.B., Melbourne, end with freight and handling charges,
inecluding return cmpties to Melbourne, the cost at South
Yiount Cemcron amountcd tco £122 per tcn,

Witheut toking into consideration capital cost
of the¢ hypochlorite plant, or labour and power ete, reguired,
the cost of Dleaching hes been estimoted for chemicsls only
per ton of clay as~

£0,4, using 0.2 percent available chlorine

£0‘6, ir 003 it it 1t

£1.0’ it 0.5 it 1 1"
Blcoching with Sodium Hypochlorite,. Summary.
1a Sodium hypochlorite is an effective bleach for some
coloured clays from South Mount Cemcron area. Other coloured
elays arc not bleached by chlorine.
2. Therc is no advantage in using bleach contact times
in exccss of 5 hours. Minimum contact times werc riot invest-
igated.
3 There is gradual increase in the brighitness of bleach-

able colourced clays with chlorinc additicnes up to about 2
pcercent,

L. ¥oximum gain in brightness per unit of chlorine
occurs with the initial addition. Subscguent additions give
further increases in brighitness, but the gein per unit chlorine
addition repidly decreasecs.

5e Cogt of sodium hypoechloritc hes been estimated per
ton of clay as-~

Lounceston Sth. Mt., Cameron
Ugage. of. chlorine menufactured _monufactured .

0.2 % £1.3 £0.4
0.3 % £1.9 £0.6
0.5 % £3,2 £1.,0
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Degtroying Excesg Hypochlorite after

Bleaching.
Pregsence of excess availlable chlorine in the pulp
after bleaching could result in scvere corrosion of the
equipment uveed in later dewetcering and drying opcrations.

Sodium bisulphite, or sodium thiosulphate can be

used to destroy cxzcess chlorinec.

After additicn cof cxeess sodium hypochlorite to a
clay pulp, with irrcegulor agitotion and overnight contact,
the odor of chlorine is noted in the pulp. We hove no data
concerning the ability of diffcrent clays to consume chlorine.

I+ is rcasonable to essume theot this obility will vary widely,
and it may depend upon the crgeonie contont of the clay.

Regidual Chlorine Related to.Iniiial Chlorine.
adition.

A series of filtretion tests carried out on clay
R,.361 to determinc the effect of sodium hypochlorite as a
flocculant proved abortive, The filtrates gave some interest-
ing date relating to chlorine ccnsumption after overnight
contact,

Quantity of  .4weilabls Chlorine in Filirate . pH Value

chlorins added: as % of clay as % of - of

% of clay . in original puly initisl addition filtrate
Nil Nil - 6.8
0,07 0.01 14 -
0.14 0,07 50 7.9
0,28 0.18 6L 8.0
O.43 0.29 | 67 8.0
0.57 0,40 : 70 8.2
0,85 0.6% | 72 8¢5
1.14 0.95 83 8.7

It will be noted'that_the guantity of residufl
chlorine in the filtrate increases rapildly with increased
initial hypcchlorite addition.

Some data are also available from pilot plant
Tiltration work on bleached pulps. Full details of this work
ls given later. The following extract relates to the residual
chlorine content of the filtrate,

1. Filtretion teet on cleay R.368,first run, Chlorine
added to pulp 0,50 percent of clay. Avallable
chlorine in solution after overnight contact and
filtration, 38 percecnt of initial addition.

2. Filtration test on clay R,368, second run. Chlorine
added to pulp 0.50 percent of clay. Available
chlorine in solution after overnight contact and
filtration, 38 percent of initisl addition.
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Congumption of chlorine in these two pllot plant
tests ie much higher than that cbtained in laborotory testa.
This difference may be due to use of commcreial equipment
in the pilot plant 28 againat glase and plastie cgulpment
used in the laboratory tests.

Coat. of Destroying Exeasa Chloring,

I.C.IL, A.N,Z. have quoted sodium bisulphite at
£76 per ton ox wharf, Bell Bay, and sodium thicsulphatc at
£70 per ton cox whoarfl, Bell Bay.

On the basis of thesc costs, godium bisulphite will
destroy cxecse chlorine at about one quartcr of the coat of
an equlvalent guantity of sodium thilosulphote.

The cost of destroying each 0.1 percent available
chlorine with sodium bisulphite ot South Mount Cameron has
been estimated at £0.,13 per ton of cley.

Pnrging Excegs Chlaorine with Alr_or Vacuunm.

in attenpt was made to purge the excess chlorine
from a pulp bleached with sodium hypochlorite, by blowing
air through the pulp for 16 hours. Negliglblc drop in the
available chlorine content of the pulp was obtained.
Similar tests with pulp maintained under vacuum for some 18
hours showed negligible drop in available chlorine content.

Destructicon. of Excess Chlorine wlih Unbleached Clays.

Laberatory work has indicated that some of the
clays at South Mount Cameron do not require bleaching. It
maey be possible to deatroy a slight excess of chlorine by
blending bleached pulps with pulp not reguiring bleaching,
Ko work was carried out along these lines.

Effect gn Brightness.when desiroying . excess chlorine,

A sample of R,368 elay was prepared by decantation
end divided into a number of similar samples. Identical
quantitics of sodium hypochloritc were added to. two pairs
ofr samples, Aftcr irrecgular agitation, and ovecrnight contact,
one set of samplcs was flocculated with aluminium sulphate
and Tiltcred. The chlorine content of the filtrate was then
determinced,and the equivalent quantity of sodium thiosulphate
to reduce the oxcess chlorine was caleuloted. An oxeeds of
sodlum thiosulphete was then added to dostroy the excess
chlorine in the duplicate samplces. The brightness of cach
filter cake was dctermined aftcr drying cte.

NaoS20 Letual Decrease
Quantity (Calc. ? Nas820 in
of Cl. in to destroy added %o Bright-Brightness
Cl added filtrate cxcess Cl. destroy Cl. in ness due to
asg Cl. asg filtrate of Na2850
%.. oi’ ~cl‘a;5r % of clay %._of. clay %.of clay solution clay  (unite
Nil Nil 79.2
0.46 0,32 83.8
O.U46 2.2 2,8 Wil 82,0 1.8
0,93 0,67 _ 84.2

0,93 1.8 5.6 NIl 82,8 4.l



2840

DIRECTOR OF MINES L.,ABORATORY ol
Shce‘t No..ol:ocaiiv
The decrease in brightness due to the destruction

.of the excess chlorine by thiosulphate is about 1% units.,

It is not known whether this degradation by brlghtness can
be expected wlth other clays under similar conditions.

Tho proportlon of residual chlorine in this test
is of thc same order as that obtained during earlier laboratory
teots from similar initial additions Of hypochlorite.

1f the propos =cd industry cxpects to use chlorine
bleach and later destroy erecess chlorine chemically, more Work
on the obove lincs should be carrled out,

Restroying Excess GthTlRCq oummawj.

1, After bleaching with hypechloritc thorc remains some
residual evailable chlorine in the pulp solution.

2, The guantity and proportion of residual chlorine
in the pulp solution incrcascs witi fndpdesw in initial
hypochlorite addition.

3. Residual chlorine from pilot plant scalc tests wag:
considerably less than that obtained from laboratory toests
using similar initial hypochlorite addition.

Lo Nought point one pcecrcent of execess chlorine per ton
of clay can be destroycd with sodium bisuiphite for £0.13.

5. Chemical degtruction of excess chlorine may cause

. some degradation in brightness., Further consideration of

this aspecect is warranted if the proposed Industry expects
to use chlorine for blcaching.

6. It may be possible tc destroy cxcess chlorine by
blendlng bleached and unbleachcd clays.

Blp_achi\llg with Chlorine Gog.
Bleachlng with gascous chlorine, as opposed to

bleaching with sodium hypochlorite, offcrs some obvious
advantages in cost of chemicals. It is to be expected that

use of gascous chlorine will be more difficult technically.

Several scrics of testiz werce carriced out to determine

“the relative merits of the two methods of blcaching.

Samples of clays R. 565 L, R.365 B and R. 366 were
prepared by decantetion after agitation with sodium silicate.
Tha preparcd clays werce divided into 2 number of similar
gamplee in secaled plastic bottles. Various pre-determinecd
guantities of sodium hypochloritc sclution or chlorine gas
were then added to each sample as requircd. The samples were
agitated at irrecgular intervals and allowed to stand overnight.
The samples were thon Tiltered ete, and the brightness of each
gample detcrmined.

In the tables following, the gquantity of chlorine
added refers to the actual addition. No account was taken of
regsidual chlorine,

P vy
v} fw
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Chlqrine added:
B Qf clay

Nil
0411
0.22
0,32
C.4h43
054
0,65
0.75
0.86
0.98

Nil
0,11
0.22
0.34
O.45
’0.56
0,67
0.78
0.89

Nil
0.10
0.20
0.30
0.40
0.50
0,60
0,70
0.80
0.90

Clay R.365 A,

Sheet No.

Brightness of Clay
fhlorinG Gas  Hypoghlorite

7h
77
79
78%
80

81
Clay R.365 B.
60
62%
6h
68

Clay.R.366.
68 |
73
75%

76%
76%
7%

68
72
75

78

75
7
79

79
80

284053

25.

L U B I Y



284054

DEP/RTMENT OF MINES LIABORATORY 26
Sheet IIO;OG.:aOOODC
On the basis of thesc tests, it secems that gaseous
chloringe is as effective as chlorine from sodium hypochlorite
in bleaching the South Mount Cameron clays.

Thc actual addition of geseous chlorine to the
clay pulp may present handling and corrosion problems,
T.CeloliaNoaZ, have indicated that they will offer technical
advice on the handling of chlorine gas for blcaching.

Cost of Bleaching with Gascous Chlorine,

L8 previously stated the total cost of chlorine
at South Mount Comeron is approximately £122 per ton of
chlorine,

Cost of bleaching (chemicals only) per ton of
clay is thus-

£0.24 using 0.2 porcent chlorine
£O. 3? B 0 '3 )] "
£0,61 " 0.5 b "

This cost is considerably loss than that derived
using sodium hypochlorite. _

Floceulation hy Gasgcous Chlorine. |

Addition of gaseoun chlﬁrinc will flocculate clay
dispersed with sodium sgilicate. he degree of flocculastion
increases (within limits) with increase in chlorine added.
The rflocculation is zccompaniced by & degregse in pH value.

Similar samples of clay R,366 were obtalned by
decantation after dilspersion with sodium silicate.

Varying quantitiee of chlorine were then bubbled
through the rulp in measuring @pylinders. A high proportion
of the chlorine passed through the pulp znd was not absorbed.

Chlorine added to pulp

e of By, ... ph. Value of pulp
Nil Te3
0.76 L6 )
140 | 3.1
2.16 2.8
| 432 B 2.
Bleaching with Chlorine Gas, Summery,
1e Chlorine goas is as effcetive as sodlium hypochlorite

for blcaching staincd clays.

2, Chlorine gas recadily flocculates clay dispersed
with sodium silicate,

3. Cost of bleaching by gaseous chlorine is appreclably
leas than bleaching with scdium hypochlorite, considering
checmicals only. fThe following table shows the comparative
chemical cost of chlorine gas and sodium hypochlorite
manufactured at Launceston and South Mount Cameron.
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Usage of chlorine Gaseous Launceston Sth, Mt. Cameron

..% of clay ... chlorine manufgctured _pmanufactured .
0.2 £0,.24 £1.3 - £0.40
0.3 £0,37 £1.9 £0.6
0.5 £0.67 £3.,2 £1,0

Flocculation and Filtration.

The naturally occuring clay has a pH value of about
L end ies in a flocculated condition, but was dispersed with
sodium silicate to alloew best conditions for degritting in
dense pulps. The clay, dispersed with 10 1b ./ton of sodiunm
silicate,will on standing gradually re-flocculate, In
addition, many other chemicals will readily flocculate the
clay, but insufficiently toc allow good subsecquent filtration
rates, These chemicals include sulphuric acid, sodium
hypochlorite and chlorine, Of various flocculants tested
to date, aluminium sulphate has been found the most satisfactory.

The high molecular weight water soluble asynthetic
polymers are extremely effective flocculants. However, as the
filter cake must be readily redlspers1ble, the use of these
reagents appears unlikely.

Flltration Tests.

Considerable preliminary work on filtration was
carried out with Buchner funnel filtration tests. This work
gave much information which was incorporated in later filter leafl
tests and pilot plant seale filtration tests. In view of the
data obtained from pilot plant scale filtration tests, it is
proposed to merely summarize filtcr leaf tests, and to mention
only such Buchner funnel tests as are relevant.

Laboratory Test Leaf Procedure.

A laboratory test leafl filter was supplied by
Chemical Plant & Engineering Co. Pty. Ltd., ¥elbourne. The
laboratory test leaf filter has an effective filter area of
6" x 4%, The filter is fitted with interchangesble cloths,
strings for cake discharge etc. A tabulation, supplied
with the filter, guotes times for filtraition and dewatering
corresponding to various filter speeds at different drum
submergences, As the pilot plant filter had a drum submerg-
ence of 373 percent, all leboratory test leaf filtratioh tests
corresponded to 374 percent submergence.

- When discussing laboratory leaf filter test results,
the time cycle of the test is summarised as "Tilter speed,r.p.m."
and the time cycles employed correspond to this filter speed,
in r.p.n., 8t 37% percent submergence.

A vacuum of 15-~16 inches of mercury was used through-
out filter leaf tezta,

Bilet Plant Filter.

The pilot plant was a 3 feet diameter by 1 foot
face width, FEinc string discharge rotary vacuum filter.

- The filter was made available by Chemical Plant & Engineering

Co. Pty, ILitd. of Melbourne.

The filter bath has two overflow ports , correspond-
ing to 25 and 37% percent submergence. All tests were carried
out at 37+ percent submergence., With the tank supplied, the
submergence could not be inecreased above 3? percent.
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Filter cloth used for the bulk of the tests was
No, 416 Terylene cloth;, obtained through Australian Titan
Products Pty. Ltd., Tasmania, 8tring used was "Emu" Brand
No. 5, Bricklayers Macrame,

The filter was fitted with provision for rollers,
but these were not used during plant tests, Vacuum used on
both filtration and éewatering cycles was 15-16 inches of
mercury, with a little fluctuation due to the cyclic nature
of the valves etc,

Pllter speed is variable, and is controlled by a
variable pitch Reeves pulley. Motors of 960 and 1440 r.p.m.
were used, and filter speeds in the range of one revolution
in 20 minutes to one revolution in 22 ninutes were possible.

Probably due to the lack of elevation between the
filtrate receivers and the pogition of the filtrate pump, the
filtrate pump was not effective, No filtrate pump was used
during the tests, as the filtrate receivers proved more than
adequate to store the filtrate during the period of the tests.
No problems were encountered during filtration test runs. '

Quantlty of Aluminium Sulphate Lor Flocculation,

Buchner funnel tests showed that an increase in the

cquantity of aluminium sulphate increased the filtration rate of
the clay within limite. The requirements of various clays

varied somewhat, but generally it was found that additions of

‘between 15 and us pounds of aluminium sulphate per ton of clay

gave reasonable filtration rates. BRBeyond a certain point
additional aluminium sulphate gives no further benefit, and
may result in slightly decreased filtration rates. In general,
a geries of Buchner funncel tests was carried out to obtain an
approximation of the optimum addition of aluminium sulphate
before Tilter leaf tests.

Qgﬁi_mf Alnm1n1nmmﬁnlphaiﬁgfnnﬁﬂlancnlaiinn

On the basis of launceston prices, the cost of
aluminium sulphate at South Mount Cameron has been estimated
at £45 per ton, _

'The consumption of aluminium sulphate appears to
vary from clay to clay, and we have used between 15 and L5 _
pounds per ton, with a general average of about 25 or 30=pounds

- per ton. _
' Usage Cost of Aluminium Sulphate,
pounds per ton e per _ton of colay
15 o | £0,3
30 . 80.6
L5 £ba9 |
Filter Leaf Tests,

Fllter leaf tests were carried out on the bulk
samples R,361, R,36L, R,365 A, R.,365 B, R.366 and R,368, A
manber of variables were - investigated, including filter speed,
increase in temperature and effect of rolling on moisture
content of the filter cake.
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1.. Preparation of Clay Pulps.

The clays were prepared by decontation after 4 hour
agitation with 14 pounds of sodium silicate per ton of crude
clay. Sodium hypochlorite was added to give the equivalent

of Q.5 percent available chlorine, Aluminium sulphate was
added at a guantity predetermined by Buchner funnel tests.
The quantities used are given bcelow.

All pulps had a specific gravity of 1,180-1.,190,
equivalent to 25-26 percent solids, except clay R.361, which
hed 2 specific gravity of 4.24, equivalent to 31 percent solids,
Tempcratures of the pulps are stated below.

Filter cloth Terylene 416 was uzed on all the tests
detﬂlled.below.

2o . Filtration Rates . at Various Filter Speeds,.
Clay R.368.
Temperature: atmospheric = 9°C.

Aluminium Sulphate: 45 1b./ton.

Filter Speed Filtration Rate: Moigsture in
. PaDalle . Ih./aq.fh./hr. of dry clay Filier Cake %
1/16 3.7 | b1.7
1/14 - b2 42,0
1/12 | he2 43.0
1/10 L7 42,3
1/8 5.3 h3.1

Glay B 1361 °
Temperature: atmospheric = 8% to 10°C.

Aluminium Sulphate: 25 or 26 1b,/ton,

Moigture Content

| Pilter Speed 1b./sq.ft./hr. of Thickness of

v TaBella . . OFf dry clay .Filter Cske V. Filter Cake inches
1/16 4.9 - - .
1/16 5.3 h6.1 13-14/64
1/16 5.1 48.5 14-16/6l
1/16 _ 5.2 . L8.0 13-4L/6h
1/14 - L7.1 13/64
1/12 5.4 " L8.1 14-12/61
1/10 5.9 48,2 9-10/61
1/8 7.2 . L
1/8 740 48.0 10/6l

% Some cakes were rolled for reduction of meoisture
tegts: other cakes were rolled over half the area,
Figures guoted for molsture content and cake thick-
ness refer to unrolled cakes.
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The filtration rate increases significantly with
increase in filter spced, The actual thickness of filter
cake decreases with increase in filter speed-~this aspect is
discussed later.

DEPARTMENT OF MINES LABORATORY

3. Filtration Rotes at Elevated Temperatures.

Buchner filtration tests established that increased
pulp temperature markedly increased filtration rates, The
effect of temperature upon filtration rate when all other con-
ditions remain constant is shown in the series below using
clay R.368 and aluminium sulphate 45 1b./ton.

Fiitration Rate
Filter Speed 1b./sq.ft./hr. Moisture Content

Temp.C  ..r.p.ms .. ._.of dry.cake. .__of cake %
9 1/8 5.3 3.4
32 1/8 7.7 h1.3
L3 1/8 7.5 40.4
52 1/8 | 8.2 40,8
61 1/8 9.0 40.2
Because - the filter speed has remained constant,

and the filtration rate heas increased, the thickness of filter
cake has naturally increased considerably.

A better camparison of filtration rates should be
possible when the cake thickness 1s the same in both cases.
This is readlly attained by ueing increased filtcr speeds at the
clevated temperatures,

Aluminium Filtration Moisture PFllter Cake

Sulphate PFilter Rate content of thickness
Temp. 1b,/ton of speed 1b./sq.ft./hr. filter cake (approx.)
Clay. OC. .__clay. ... TP.pei.of dry cake. . % ..  _._inches
R,361. 8 26 1/16 5.3 n6.1  134L/6l
LO 26 1/10 9,7 16,6 16~20/64
57 26 1/8 9.5 46,9 18-19/6l
R.36L.11 Ly /16 4.0 L7.2 12/6k
58 Ly 1/8 8.0 47.6 13/64
R’i?5§11 28 1/16 5,2 - L6.8 12/6l;
56 28 1/8 - 44,6 L34 A3/64
3'3?53 9 u6 1/16 3.9 Ll 0 10=11/64
62 L6 1/8 9.3 L0 13-1L/6L
R.366.10 | 30 1/16 3.1 7.8 8-9/6U
59 30 1/8 6.5 L7.2 9-10/64
R.368, 9 L5 1/16 3.7 .7 -

61 L5 1/8 9.0 yo,2 -
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Tho tabulation on the previous page shows clearly
how the filiretion rate is upproximatcly doubled by heatlng
the pulp from sbout 8-10°C to ‘about 60°C,

Buchner funnel tests indicated further advantages
by boiling or almost boiling the pulp. Reliable test leaf
filtration data on boiling pulps was not obtained due to the
difficulties in maintaining other conditlions constant, and
to experimental manipulation difficulties, with boiling viscous

-pulps.

CRUPGLATAON . DU GEIE mn S GURE LOuall G, 0o cil i
Cake _and _Fineness of . Clay.

The moisturc content of the filter cakes of the wvarious
clays tested vary in the renge LO0-U48 pcrecent moisture, and is
related to the flnencss of the clay. This 1is illustrated in
the following toble,which compares the moisture contents of
the filter cakes obtaincd from filter leaf tests at atmospheric
temperatures and equivalent 1/16 r,p.m,,with the quantity of
minug 2 mieron meaterial in the minug 30 micron scparated clays,

% Moisture in % Minus 2 Micron Material
Clay _Filter Cake . _in _minug 3Q Micron Clay

R.366. L8 56
R.361, L6 | L5
R+364. 47 41
R.365 A. 47 | 38
Re365 B. Ll 37
R.368. Yo 3l ’

On the very fine clays, such as centrifuge overflows,
containing between 60 and 70 pcrcent minus one micron material,

~ the molsturc contont of the filter cake is approximately 60

percent.

EffﬂctﬁnfwPraﬁsnrﬁuRdlling_gn_MﬂisiurﬁwQpniant”of
Filter Cake.

FEinc string discharge filters are eguipped so that
the filter cake can be pressurc rolled to reduce the moisture
content of thc cake, if so desired. A series of lsaf tests
werc carried out on clays R.361 and R.368 to detcrmine the
effect of rolling on the moisture content of the filter cakes.
In some cascs,half of the cake on the filter leaf was rolled, and
half remaincd unrolled. In other cascs the test was duplicated,
and the whole cake rolled or not rolled respectively.
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Clay R,.368.
| Decrease
' e % ¥Moisture in moisture
Temp., Filter Specd In Unrolled In Rolled content of
og ToPoelle  _....Coke .. .. .Cake Filter Cake %
9 1/16 L6,6 Lhi,7 L9
9 1/14 46.0 42,0 4,0
9 /12 16,7 43,0 3,7
9 1/10 L6,5 L2,3 L.2
9 1/8 L7.0 L34 3.9
32 1/8 L6.6 h1.3 5.3
L|,.3 1/8 L|5.? LI-OaLl- 5:3
52 1/8 hiy,9 40,8 L1
61 1/8 46,0 40,2 5,8

Average decrease in moisture content of fillter cekes

- due to rolling 4.6 percent,

 Clay Ra361.
Tomperature: 8 $o 10°C
e % Moisture. ... Deerease in

Filter Speed in unrolled in rolled molsture content
oVeDalla_. . . ..cg8ke . . cake.. qf filter cake %

1/16 L8.5 45.1 3ol

1/16 L8,0 L6.,2 1.8

1/12 1841 L45.3 2.8

1/10 48,2 46,0 2,2

1/8 L8,0 b45.3 2.7

Average dcercase in molsture content of filter cake
due to rolling 2,6 percent. .

Labhaoratory Filtration Tests, Summary.

1. Clay dispersed with sodium siliecatec can readily dbe
flocculated by varlous chem¢cals. Aluminium sulphate was the
beast flocculant tested,

2. Quantity of aluminium sulphate for optimum
filtretion rates varies with different clays, and usage was
in the limits of 15 to 45 pounds per ton of clay.

3. Cost of cluminium sulphate is:
Usage: | ~ Cost,
pounds. par ton per ton of. clay
15 £0,30
30 £0,60

L5 ‘ £0,90
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g L. Moisture content of filter cekes varied with
different clays in the renge LO to 48 percent moisture, and
depends upon the fineness of the clay.

5. Increased filter spceds, resulting in thinner
filter cakes, result in significantly increased filtration
rates. ‘

6. Elevated pulp températures slgnificantly lnecrease

filtration rates of the clays: an increase of sbout 50 centi-
grade degress approximatcly doubles filtration rates.

T Pressure rolling of filter cakes reduces the molsture
content of the cake on an average of L.6 percent for clay
R,368, and 2,6 percent for clay R.361.

Pilot Plant Filtration Tests.

1. Preparation of Pulps,.

Pulps for filtration were prepared in the pilot
plant by cycloning in a 30 m.m. cycleone after dispersion with
sodium silicate, as discussed earlier in the rcport.

The cyclone overflow was collected in 10 gallon
storege drums, Sodium hypochlorite, eguivalent to 0.50 per-
cent of available chlorine, was added to the pulp, and alter
vigorous agitation for a few minutes the pulp was allowed
to stand overnight,

The pulp was flocculated next morning with aluminium
gulphate,which was added just prior to filtration. The
addition of the aluminium sulphate resulted in a very viscous
pulp, which made thorough mixing in of the last of the
flocculant rather doubtful. The pulp was added to the filter
tank &s required,

The filter tank is provided with an agitator, and
1t is assumed that this agitator gave a uniform feed in the
Filter tank.

. Quantities of aluﬁinium sulphate added were pre-
. determined by Buchner funnel tests.

Clay R P .iéj...-

Pulp density: 31 perccnt solids: specific gravity
of pulp 1.24.

Temperature: atmospheric = 9°C.
Aluminium Sulphate:' 23 pounds per ton.
Duration Filter Piltration Rate Moiasture . Cake

of test: speed 1b./sq.ft./hr. content thickness
_minutes reDel.. . of dry cake of cake % _ inches

30 1/20 3.L L7.2 1L/6l
30 1/15 4.2 47,0 12/6l
. 20 1/12 L5 h6.3 - 10-11/6L

20 1/9% 5.0 4643 9=10/6l
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Clay R,368,
First Run

Pulp density: 30 percent golids: specific gravity
of pulp 1.23.

Temperature: atmospheric =.8°C,

Aluminium Sulphate: L5 pounds per ton.

Duration RFilter Flltration Rate Moisture

of test: speed 1b./8q.Ft./hr, content
Dinutes  Trepom, . —of dry cake. of cake %

30 1/17 Lt 46,8

30 1/15 L. L6.6

20 1/9% 5.2 46,0

8 1/32 8.5 45,9

Quantity of =available chlorine added for bleaching

= 0,50 percent of clay,

Quantity of aveilable chlorine in filirate llquors

after filtration = 0, 19 vercent of élay.

Consumption of chlorine was 62 percent of that added,

This proporticn is considerably higher than that obtained
under laboratory tests (sce earlicr discussion)

Clay R.368.
‘Becond Run

Pulp density: 27 percent solids,
Temperature: atmospheric = 9°C,

Aluminium Suiphate: 45 pounds per ton,

Duration Filter Piltration Rate Moisture
of test: speed 1b./8q.7t./hr. content
ninutes. . TeDeds —of dry cake _of cake %
10 1/6% - BJT L6.6 i
10 1/3%/ 3 7.0 16,6
10 172910 843  46.5
10 1/02 9.1 L5,6

Quantity of svailable chlorine added for bleaching

= 0,50 percent of clay,

Quantity of available chlorine in filtrate ligquors

after filtration = 0.19 percent of clay.

addition,

Consumption of chlorine was 62 percent of initial
This consumption is identical with that obtained

from the first run with clay R.368.
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This second run on clay R.368 was carried out to
determine the effect of comparatively high filter speeds on
filtration. Most of the clay was dischorged at the alignment
ccmb, rather than from the discharge roll,

Thickness of Piltcr Cake,

The FEine etring discharge filter 1s designed so
that the filter cake is lifted from the drums by the series
of strings providcd@, As the strings change dircction over
the discharge roll, the cake falls from the strings. As the
gtrings return to the drum, they pass through the alignment
comb, This comb quickly builds up with picces of filter cake,
and sventually the returning strings arec wiped clean of
adhering lumps of filter cake by the accumulation of clay.

With clay filter cekes thicker than about § ineh,
good digcharge from the strings occurs at the discharge roll,
but as mentioned above, any clay adhering to the strings is
wiped off at thoe comb, and eventuslly there is a smell butb
regular discharge of clay at this point.

With cakes less then about § inch, discharge from
the roll decreases and most of the clay discharges from the
alignment comb.

Carried still. further, with very thin cakes such
as produccd with centrifuge effluents (see latcr) and relative-
1y high filter spccds, no cake is discharged at the rolls, and
all is discharged at the alignment comb.

We can sce little objection to this type of discharge.
The cley bullds up on the wombs irrcspecctive of the cake thick-
ness, and the strings arc then pulled through an accumlation
of clay on thc combs, It docs not secem to matter whether
only a small part or whether the majority of the clay is dis-
charged at the comb,as far as wear on the strings or comb is
concerned, This argument applies only to very fine clay,
with virtually no quartz or other abrasive material. It is
suggeated that this method of operation be referred to
manufacturers for their opinion,

Increasing filtor speed significantly increases
the capacity of a filter. For example, the following figures
are taken from the two runs with clay R.368. '

§ "

Filter Speed ' Fllter Capacity
PaDelly 1b./8q.ft./hr. of dry cake
1/17 ' 4,1
1/15 o Lo
1/9% | 5.2
1/64 6.5
1/3% 8.5

It appecars from these, and similar, figures that if.
thin filter cakes, i.,e, comb dlscharge can be accepted, then
a significant increase in filtrate rate can be obtained, Fron
the above table, it appears that the filtration rate con be
doubled by increasing the filtcr spoéd four times.
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Now, previously, it was found that increasing the
temperature of the pulp prior to filtration to abou+ 60°C
roughly doubled the filtration rate,

If comb discharge can be combined with filtration
cf heated pulp, it appears that filtration rates about four
times greater than those obtained at atmospheric temperatures
may be attained. As previously mentioned 211 tests with the
pllot plant filter were at atmosphceric temperature.

Pilet Plant Filtration, Summary.

1. Pilot plent filtretion work confirmed previous filter

lcaf test results, regarding filtration rates, moisture content

of cakes, and increase in filtration rates with increase in
filter speeds, resulting in the formetion of thinner filter
ceke.

24 A marked increase in filtration rates is possible
if thin cakes can be discharged at the alignment conb,
Manufacturersa advice regarding this proposal should be sought.

Some_Economic Consideration Regarding Filtration.

SRR —

Filter Area ggggiggg.

At atmospheric temperatures, the following filtration
rates were cobtalned by leaf and pilot plant tests on the various
clays,.

. Piltration Rate
Filter Speed lb./8q.ft./hr.

Nature of test Clay. ___T.DeMs of dry cley
Pllot Plent Re361 1/15 ' bh,2
Filter Leaf Ra.364 1/16 L,O

I " R.365 A 1/16 5.2

" " R.365 B.  1/16 3.9

" " R.366 1/16 3.1
Pilot Plant R.368 /15 4.1 .

Average of the six clays is 4,1 1b,/sg.ft./hour,
Assuning-

(1) an annual rate of production of 10,000 tons per
year of 50 weeks,

(2) a five day week, 2. hour operation,
(3) filter working time: 85 percent of possible,
then filter area required = 1100 sg. ft.

On bhe'same basis, but assuming a seven day week,
and working time of 85 percent of possible, the
filter area reguired is 770 sq. Tt,

Heatlng the filter feed pulp to about 60°C reduces
these areas to about 560 sg.ft. on a five day basis,
and 390 sq.ft. on a seven day basis.



284085

DEPARTMENT OF MINES LABORATORY 37
Sheet NOsesTecsssnsns
Cost Heatd iopr to Filtrationa.

Two fuels can be considercd-

(a) furnace oil at £17,9 per ton at South Mount Cameron,
calorific valuc 18,500 B.Th,U,/1b.

(b) Tasmanian coal at £6 per ton at South Mount Cameron,
calorific value 10,000 B,Th.U,/1b,

Assuming a clay pulp at 30 percent solids, the heat
required to raise the tempcr;ture 90 Fahrenheit degrees (1.2 1&00F)
PepoPYI00 » tonsof pulp is 15,500,000 B.Th.Units.,. .

Asguming an overall efficiency of 70 perccent then
the gquantity of coal rcquircd would be one ton. At the cost
of £6 per tonfor coal, the cost per ton of clay would be £0.2.

On the same basis, the cost of furnace oil to heat
the pulp would be £0.32 per ton of clay.

On the basis of fuel cost only, Tasmanian coal is
considerably cheaper as a source of fuel,

Economics of Heating Prior to Filtration,

The relative economic advantage of heating pulps -
will depend upon a number of inter-related factors.

1e The increase in filtration rhtc, listcd above, duc
to heating can be summarizcd:-
Atmospheric Elevated
Piltration Pilter - Filtration Filter Increase in

Temp., Rate Spced Temp. Rate Speed Filtration pulp
Clay_ __0C 1b/saft/hr. r,p,m,_ _°C b/sqft./hr. r.p.m. Rate % temp.

R,361. 8 5:3 1/16 57 9.5 1/8 79 49
R,364. 11 L.0 1/16 58 8.0 1/8 100 L7
R, 3654 11 5.2 1/16 56 11.6 1/8 123 L5
R.365B. 9 - 369 1/16 62 9,3 1/8 138 53
R.366s 10 3.1 1/16 59 6.5 18 110 L9
R.368. 9 3.7 116 61 9,0 1/8 " 143 52

AVERAGE OF SIX CLAYS 115 L9

On the above clays, an increase in tempecraturce of
about 50 centrigrade degrees will roughly double the filtration
rate,

2e Cost of fucl to heat the pulp through 5O centrigrade
degrecs was shown to be £0.20.

3. The cost of a drum filter 8 ft, x 10 ft., with a
filter area of 250 sq, ft., covered against corrosion, has
becn estimated at betwcen £8000 and £9000,

L, For prescnt purposes wec can assume that the annual
cost of filtration duc to capital charges, amortization and
maintenance is 30 percent of the capital cost of the filter.
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5. Filter area required under varying conditions was

previously csecesed ea-
~Eiter Area Roguired
Pulp Temperaturs 5 Day Weck ZﬂDﬂg_Week
Atmospheric 1100 770
Heated to 60°C 560 | 390
6, On the basie of £8500 per 250 sg. ft. of filter area,

and assuming pro rata capital cost, then cqpi tal cost of filters
will be.

. Estimated Copital Cost
Pulp Temperature 5 Day.¥eek - Day Week

Atmospheric . £37,400 £26,200
Heated to 60°C £19,000 £13,300
7 Thirty percent of capltal charges, over 10,000 tons

per yecar will be-~

. mated Cost/Ton Clay

Fulp Temperatupe 5 __y Week _ ;Z;Day'ﬁkaﬁg
Atmospheric £1.12 £0,79
Heated to 60°C £0,57 £0,4L0

8. Lebour to operote the filters is assumed to be one

man per shift, irreepcctive of the number of filters involved.
Weekly wage of £15 peor week of five elght hour shifts 1s
agsumed, Cost of labour, based on 10,000 tons of clay per
year is-

£0,23 per ton of clay on a five day week.

£0,32 per ton of clay on a seven day week.

A summary of the various factors follows,

Operating Conditions Capital
Temperature Operating Fuel Cost per Charges per Total
of pulp woek  ton of clay ton of eclay Lobour Cost
Atmosyheric 5 day - £1.12 £0.23 £1.35
" 7 " - £0.79 £0.32 £1.11
Heated tog |
6000 5 " £0,20 £0,57 £0,23 £1,00

Heated tog
600C

7 " £0.20 £0.40 £0,32 £0,92

Economic Conditions, Summary,

These preliminary estimates indicate that thore 1s
an economic advantagsz in heating the pulp prior to filtration,
They also indicate that operation on a seven day week isg more
economic than five day operation,
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~Drying. '
Yo experimental work has been carried out to

determine the relative advantages or economics of wvarious
methods of drying the finighed clay.

Effect_of.Increased Temperstures on Brightness of Various
Clays.

Some methods of drying involwe contact of the clay
with gas inlet temperatures of the order of 1000°F. In such
cases there could he a short period of overheating. To
determine the possible effect of excessive heat on various
clays, a series of tegts was carried out on natural and
bleached clays. The clays tested 211 had a low initial
brightness due to organic staining. The clays were
maintained at the temperatures stated for half an hour.

(a) Tests on Bleached Clays.
: Brightness after Heat Treatment
Heated Heated Heated Heated Heated Heated

Clay 10?30. 12§gca 19830. 25830. 35330, 45880.
m.eh 83 82k 2 6% Ty 73
R.3654 - 80k 80% 79 73% 70% 68
R.3658 74k b ME 66b 65 6114
R.366 81% 81% 79 77 7% 69%

The brightness of the clays is unchanged at
122°C, and has dropped only slightly at 1900C. At
temperatures of 250%C and higher, there is appreclable
degradation in brighitness.

( b_ ! .l $32) bﬁ on [}:}Q_J_,eﬁlgl;@_@ glad Be

Brightness after Heat Treatment
Heated Heated Heated Heated Heated Heated

to to to to to to
Clay 1050C, 12200, 1909C. 2500C. 350°C. L4500,
R 364 71 7 66 62% 68 69
R.3654  7h Wy TE 66% 65 6l
R.365B 60 59% 56 51 59 - 62
R.366  69% 69 65 66 69 69

The brightness of these unbleached clays
gradually decreased with increase in temperature to 250°C,
At higher temperatures the brightness increased again, and
at 450°C, the brightness of three of the four clays
approximated the initial brightness.
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Cest of Drving.

The meisture content of the filter cake varles
gomewhat with the different clays. .

Average moisture content

Glay from filter tests
R.361 L62%
R. 364 L75%
R.365A L6
R.365B L %
R.366 L75%
R,368 Lot
Average 6 clays L65%

Pressure rolling may reduce this moisture by 2 - L
percent, and redispersion with phosphates (see later) may
increase it by a similar amount. These possibilities are
neglected for present purposes.

Agsuming

(1) a weekly prbduction of 200 tons of clay

(ii) initial temperature of filter cake 100C

(iii) uge of Tasmanian coal of 10,000 B.T.U./1b

(iv) cost of coal at South Mount Cameron £6: -: - per ton

then the quantity of coal required, and the cost
er ton of clay will depend on the overall thermal efficiency
%of fuel combustion and heat trensfer) as follows

Cogt of coal

Overall thermal Tons of coal per iton
efficiency —_per week . of. olay
25 80 £2.4 "
30 66 £2 40
10 | 50 £145
50 _ L0 - £1.2

These caleulations assume the final moisture content
of the finished product to be reduced to zero. In practice,
it ig possible that the moigture content of the clay would be
reduced to somewhere between 3 and 10 percent, dependent upon
the method of drying. Costs gbove relate merely to the cost
of the fuel, and does not allow for capital coste, operation
msintenance or depreciation etc.
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The filter cake, floeculated with aluminium sulphate
and containing about 47 percent moigturc, can be liguified
and the clay redlispersed by the addition of small guantitles
of tetra godivm viyre phoophato.

No gquantitative tests have been carried out to
determine the minimum gquantity of pyro phosphate required for
rcdispersion. Several gualitative tests Indicated that clay
R.368 was readily liquifled by agltation with about 9 1b, of
nyro phosphate per ton of clay.

Undcr gimifiar conditions Ballorvot Zlay Consaoly D75 .
Ltd. redisperae filter cake wiih 5 1b, per ton of tetra
godlun pyro phosgphalte, and there scems Little reason wioy this
gquantity would not suffice on South Mount Czmeron clays.

A.P.P.M. carried out tests on a sample of clay
R.361 prepared in the pllot plant in the ususl manner. The
sample was divided into two parts.

Part "A" was evaporated to dryness in an alr oven
in the dispersed state.

Part "B" was flocculated with 30 1b. per ton of
aluminium sulphate and then dried.

In a letter dated 22nd August, 1960 A.P.P.M, made
the following comment regardlng these samplesg.

“The Minee Department sample A was readily dlispersible
with a small guantity of sodium silicate, 4% N84 grade,
Sample B was algo dlsper51ble with silicate but the requirement
was higher around 14%. However, filtration before drying may
reduce the demand. The A.P.P.M. bleached sample was dispersible
with 13% silicates As a point of interest sodium hypochlorite
was added to sample A dlspersed with 1% silicate and flocculation
did not occur until 3% ‘of available chlorine had been added.

The following methods were used to measure the degree
of dispersion:-

(1) Time for a given volume to pass through an orifice
as a measure of viscosity. - -
(2) Viscosity as measured with a wire type torsion
viscometer.

(3) Sensitivity of a hydroﬁeter placed in the slurry.
(4) Visual appearance.

Viscosfgities of the Mines Department samples slurried
with :

(a) No dispersant addition,
(b) 1% Calgon,

(c) 14% w8hL grade sodium silicate,

were compared with viscosities of slurries of BT.M., Ballarat,
English, Rodda and Huber clays.
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If viscosity can be taken as a reliable measure of dispersion
then the Gladstone clay can be satisfactorily dispersed at a
concentration of 3 1b. solids per gallon with sodium silicate.
Of the clays listed above, Ballarat clay is the only one
which dispcrscs uetlﬂfactorlly without addition of chemical.
Indications arc that calgon is no more effective a dispersent
for the alum flocculated clay than silicate under the conditions
of test. - It may well be that at high solids concentration
the silica gel mey absord gso much water thet viscosity is
increased . merely by lack of water and not by failure tc disperse.

Dried lumps from samples A and B disintepratcd or

Uglaked” wadlly in solutions of sodiuni silicate and indications

are that our mixing plant could handle this material in either
dispersed or flocculated Fform »

Ballarat cldy is dried in a dispersed state, and

this probably accounts for the case of dlspersion of the clay
“at A P.P. M,, ag mentiorned above.

If the South Mount Cumcron clay is dried in the‘”
dispersed condltion, it is assumed that 1t will behave in a
similar MAnneT: to Ballarat clay.‘_

If: the South Mount Cameron clay is- drled in. the

flocculated state, the tests carried out by A.P.P.M, indicate
,that it will be readlly dlspereible to ALP.P. N._reqplrements.‘

I.C I,A.N Zo have quoted Tet“a sodlum pyro phosphatea
at £135 per ton (in 56 1b. peper bags) at LalUnceston. Cost at
Scuth Mount Cameron has been estimated at £1uO. Cost of 5 1b.

-per ton of clay would te £O.329

There are a number of dlfferent methods by which the
clay filter cake can be dried. Unless it is neceasary to
liquify the cake before drying by such methods asg drum
driers (as at Ballarat) or spray driers, there is no point

in redispersing the fllter cake with tetra-sodlum pyro
phogphate. -

We have no knowledge of the method of drylng that

will be used in the Dr0posed commerc1al plﬂnt.

. There ars two possible applicatlons for a centrifuge
in the prepuratlon of the clav

(1) as a method of dewatering & large proportion of the
clay prior to drying, leaving a relatively dilute pulp to he
filtered. ‘ . o : -

(2) ag ‘o method of making ‘coating grade clays by stripping
portion of the finest sizes into a second product, to be filtered

and dried separately,

. This second application was not'investlgafed'by us
“and for this reason only a llmltei number of sizings were
determined.,

The Burton 7" centrifuge was hired from Roy Burton
and Co. Pty. Ltd., Melbourne.
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- The unit is fitted wlth an agitated feed tank, gear
punp for feed to the centrifuge, and a b