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LAKE FOWLER GYPSUM -~ SECOND REPORT,

PITOT PLANT TESTS WITH ESTIMATES OF CAPITAL AND
OPERATING COSTS.

le SUMMARY,

The Colonial Sugar Refining Cowpany Limited submitted
samples of Lake Fowler dune gypsum for treatment. The work was

performed in the following two stages:

1. Preliminary testing of a half ton sampleAto determine

the beet treatment method,

2, Waghing of a fifty ton samplc using the best conditions

dctcrmined frow. (1),

The preliminary testing compared classified washing with
classificr washing and attritioning. It was found that,although
the product from clascsification and attritioning was supcriof to
that frow classification only, the recovery of sccd gypeum was
rcduccd by approximatcly thirty per ccnt. Tegts by the Company
indicated that the product frow thce clasgegificr woashing teet was
acccptablc nnd conscquently thic mcthod wae adoptcd for trecating
the fifty ton sample.

The samplc was scrcecncd to pageg a one-half inch opening
and pugged with fresh water in o logwacher at eighty ver cent
golids, Thié pulp vine tfeatcd in twd clascificrs in scries, Fine
gypeunm in the overflowsg from both classifioré wag discardcd, Sand
frowm thce sccond clasesifier wae draincd on a concrctce floor and
then packed in plastic lincd ﬁh gallon drume and dcspatéhod to
Sydncy. Rccovery of sced gypsuwm wag approximntcly cighty per cont,

Plantsto trcat oithor 500 or 1000 tonsg »ncr wecek have
bcen designed and ostimdteé covering capital and operating coste
prceparcde.

The freeh water gupply in the Edithburgh district is
poor and it is doubtful if eufficicent watcr would be available
there for treatwment of the dunce gypsum with straight clageification,
Two nlternative plant designs are proesentced in én attcopt to rcsolye
this problem, ’

' INDUSTRIAL COWFIDENTIAL,
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2, INTRODUGTION,

The Colounial Sugar Refining Company Limited submitted
sampleé of dune gypsum material from Lake Fowler for tréatmené.
A product free frow fine, or flour, gypsum was required, |

Air separation methods had been used on dried material
from this deposgit in previous work but work on gypsum samplee
ffom other deposite had shown that wet-attritioning at high pulp
density was necessgary to effcct a good séparation of the adherent
flour from scecd gypsuw, However dbublo drying of thc raw fecd,
oncc for direct dry separation and again aftcr wet attritioning,
ig costly and it was decided to investigatc completc trcatment by
wet mcthods,

In thie rcport the torms “sced” and "flour" will be

gcd to deseribc the granular and powdery typee of gypsum

reagpcectively.

3. MATERJAL EXAMINED.

Two scparate samplés, approximatcly one half ton and
fifty tons respcctively in weight, werc supplicd by Colonial Sugar
Refining Company Limitcd from their dunc gypsum depoeit at Lake
Fowlcre

" The samplce were received packed in jutc bags and
compriescd typicnl dunc gypeum matcrial., The présence of hard

lumps and cntraincd organic watter was evidente

L, EQUIPHENT.
‘The following equipment was uscds

Preliminary Test Worlk:

1, 9" Spiral elassificre
2o Small scalc agitatorse
3, Two satage attritioncr.

Major Tcet Work:

1, 12 x 20 inch jaw osrushere.

2. Half-inch screcn,

3, 30 x 15 inch rolls,

Le 30 x 72 inch logwashcer.

5. 3 x 14 foot rake clasgeificr,

6. 18 inch diawetcr spiral clasgifiere.

A1l sizinge werc carricd out using gtandard Tylcr scrceni.

INDUSTRIAL CONFIDENTIAL.
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5, TREATMENT OF HALF TON SiMPLE

501 Procedurc and Results,

Two tests werc dceigned to préduce washed gypsuthe
The raw gypsunm fgr both tests was broken to pass a 1/4
inoch scrcens Organic mattor remaining on the screen was discardcd,
In Teet 1, the raw gypsum was ngitated in water at.a
low pulp deneity and then classificd in a gpiral classifior.
Mogt of tho flour gypsum was rcjected in the ovoerflow fraction,
The classificr sand was treated in a two stage attritioner as a
Tulp containiﬁg fifty por ccnt eolids, Discharge frow the attritioner
vag trented in o egpiral classifior to remove the fince produced
during attritioning,
Teet 2 wag similar to Test 1 except that the attritioning
and sceond classificatién gtepe were dceleted,
Flowesheete for Tcets 1 and 2 arc shown in Figurqel and
2 rcspectively;
Matcrial balancce for thosé_two teste arc ziven in
Table 1; and the gsizing »f the fecd and'final product f£row cach

teet arc shown in Table 2.

TABLE 1.

Matcrial Balance — Trcatwent of Half Ton Samplce

Test l¢ Test 2.

Fced - 1b, | | | Lnn 416

Washed sgced gypsuw -  1lb, 263 327
Rcjected flour gypsum - 1b, 281 89

Waghed egced gypsum = per ccnt of fced, - L83 78.6

INDUSTRIAL CONFIDENTIAL,
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FIGURE 1,

Flowsheet of Test 1,

Feed.

Vibrating Feeders

Water —- Agitator,

Lgitator,

Spifal Clagsifier,

Sand, Overflow
: (Reject)a

Attritioner (2 stage).

Water == Sp%ral Classifier,

e
Sand, Overflove.
(Rejeet).
Drainage Pile,
Final Product.
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FPIGURE 2. _
Flbwsheet of Test 2,

Feead,

|

Vibrating feeder.
Water - Agitator,
Ag}tator,

|

Sp%ral-dlassifier.

e

Sand. | Overflow,
: (Reject),

Drainage Pile,
1

Final - Product.

S o
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TABLE 2, -

Sizing of Raw Gypsum_and Final Product -~ Treatwent of
Half Ton Samplea

Cumulative % retained.

Test 1, Test 2.

FRACTION,

Raw Washed Raw Washed

Gypsum, Product, . Gypsum. Product,
+ 3/16., 1.1 Ol 0.1
+ 6 mesh. - 2.4 1.3 0.3
+ 8" 346 0,2 2.1 0.7
+ 10 " L|-03 0.7 301 1.“‘
+ 14 " 5¢5 1.6 Lol 2,6
+ 20 " 909 5‘0 805 603
+ 28 " 21,3 18,6 19.1 20. 44
+ 35 L4046 46,3 38.7 L8.1
+-48 " 61,0 80,2 60,2 7963
+ 65 " 65.4 8L.6 6L+3 83.6
+100 " 70,4 0648 £9.8 957
+150 " 7261 99.2 71.6 96.2
+200 " 72‘9 99.8 7L|-.O 9899
=200 " - ~ - -

5«2 Discussion, S

Washed material from Test 1 contained very few agglomer—
ates of flour and seed gypsum. However a large quantity of the seed
was reduced in size during‘gttritioning and subsequently lost in the
clasegifier overflow,

The proauct from Tcet 2 contained agglomcratcs of flour
and sced rcprcscnting apprbximately two per cent by weight of the
washed product,

The final washed product from cach test was submitted

to the Cowpany for cxamination and assesswente

6, TREATMENT OF FIFTY TON SANMPLE.

6.1 Proccdurc and Results.

Aftor testing the preliminary samplcs the Coupany adviecd
that trontwent along the lincs of Test 2 would bc acceptable,
Equipment ag ghovwm in Figurc 3 was thercforc sct up to carry out

thie form of tfoatmént.

INDUSTRIAL CONFIDENTIAL.
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FIGURE 3,

Flowsheet for Treatment of 50 Ton Samplca

Fced,

Bine

Agron Fceder,
Jaw Crusher,
Sereen ().

Oversize. Undersize.

Smooth Roll Crusher.

Bin
Water - Logwasher
Winter
Pumpa
Rake Classifiere.
|
Sand,. Overflow
' (Rcject)«
Watcr -
Pump.
_ SplFal Clasgificr,
| |
Sand., Overflowe
(Rejeet).

Drainage Pilce

Final Producte.
(Plastic i1ined LL goll, drums).

—— -’-QO O;-——
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6.1.1  Sample.
The fifty tons of gypsum were received in jute bags in
a very dawmp condition. Jute fibre from broken rotted bags ca&sed
trouble throughout the. crushing and washing sections.,
An accurate moigture determination could not be made on
the wmaterial as reccived owing to’the difficulty of obtaihing
a reliable samplc from a large number of bags Varying widely in
moisturc content. The approximate moisgture content was ten

per ccnt,

6ele2 Crushing.

Frcquent stoppages were neccesgary to rcmove damp material
which built up on the crushing gurfaccs of the jaw crushcr and
the rolls.

Beclt convcyors and belt typo.buckot»olevators were
gimilarly affcctod, aqd very stiff scrdpors were required to keep
themw opcrating efficicntly. Build-up oflgypsum on hcad and tail
pullcys of conveyors and clevators causced incorrect tracking in
these units and loss of buckete in onc elevator. Theec disadvant-
ages have bcen avoided as far as possible in thc dceign of the

' plant,

6ele3 Washing.

Thc_damb nﬁﬁure of the fecd also made it difficult to
maintain a stoady féed rate to thc washing plant. However,
once fhc’material hand becn pulped in the logwasheryvery fow
handling troublcs, other than pump blockings duc to wood fibro,
were cxpcricnccd. ‘ -

A clogc watch Was required to maintein thc logwasher
discharge at cighty per cent gnlids, although with a constant
fecd rate this wachine would require littlc attention. Thc rake

ond epiral claseificrs requircd routine inspection only and caused

ns trouble during the trcatment run.

INDUSTRIAL CONFIDENTIAL,
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Sands from the spiral classifier were piled on a
concrete drainage floor before being packed ianto plastic lined
L gallon drums. Floor drainage was fast and effective. |

‘ Table 3 shows the pulp density at various 1ocations

throughout the washing plant.

TABLE 3,

Pulp Density of Various Locations in the Washing Plont,
Trcatment of 50 Ton Sample.

Location. ' % Solids.
Fecds 90
Logwasher discharge, 80
Rake classifier fced, 19
Rake clascifier sands. 70
Rakec clasgifier overflowe 8
Spiral classificer feede 12
Spiral classifier sands. . 70
Spiral classifier overflow. . ’ 1
Final product packed for despatch. 89

‘Provision could not be made in the cruching gsystem for
the removal of wood fibres and these caused trouble in pﬁmp inlets
and iwmpellers,

The worst trouble arosc from pieccs of wood undcr two
inches long which, if water-logged, reported immediatcly with tho
claseificr =sands. The rémainder floated on the surface of the
classificr pool until it was cither rcmoved in the overflow or
pbecame water-logged. The rake clacsificr fecd-well wae altercd
geveral times to fncilitatcbtho.romoval of the floating wood
in the overflow, but with only partial success, The suggeeted

serccning of the dried product will overcome this problcma.

6.1.4 Product Distribution.

Because of the large variations in moisture.content of
the raw gypsum and the conscquent difficulty in waintaining &
etecady feecd rate, normal reccovery calculntions using the dry
weighte of total focd to the plant and of finished product werc

not poseiblece

INDUSTRIAL CONFIDENTIAL.
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As an alternative, internal balances were made in the

plant and used to determine the recovery. Weights of the second
classificr sands and the volumes and per cecnt solids of the
overflows from both classifiere were measured and thc product

distribution calculated from thesc figures. Results arc shown

in Table L,
TABLE L4,
Product Distribution.
Trcatmeat of 50 Ton Samplc,
Tost ‘ Weight %e |
No. lst Classifier 2nd Classifier. Waeghed Pocd
Overflow, Ovcrflow,. Product,
1, 16,2 2,6 81,2 100
2 14.3 2.4 8343 100
30 - 14.2 2.8 83,0 100
La 15.1 265 82.4 100
5e 15.3 2.1 82,6 100
G 16,0 2l 81.6 100
7o 12.7 306 83.7 ‘ 100
8. ©18.4 206 79.0 100
94 15,6 L4eO 80,4 100
Average. 15,3 2,8 " 81,9 100,

.By using the actual wcight of raw gypsum a check on the

order of this rccovery figure can ‘be obtaincde.

Weight of wet feed. ' 52,9 tonse
 Approximatc moisture (10 por cent)e 503

Approximate net dry weight of feed. L7.6

Weighf of product shipped. ' 3947

Moisturc- (11 per ccnt)e. Le3

Net dry wecight of producte. 35¢L

Indicated rccovery (pcr ccnt). 7h .

oy 2 o=

Thie reccovery doce not make alloweancc for gspillage or a
concidcrablc amount of material left in claceifiers and other
cquipment. The classificr beds werc not retreatcd as they contained

cxcoseive amounts of organic matter and pebblese

INDUSTRIAL CONFIDENTIAL.
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6.1e5 Product Sizingse.

Control samples for moisture determinations were taken
throughout the run. The results of screening two sets of thege

samples are shown in Table 5e

TFLBIJ:E 50

Sizing of Typical Feced and Washed Product Samples.
Treatment of 50‘Ton Sanpic.

Cumulative Weight % Retained.

ﬁg;;tion. No.l . N’Oozo
Tyler, ‘ ‘Washed Washed
Feed. Product. Feod. Product,

+. 8 106 096 1@2 003
+ 10 243 l.1 Le7 006
+ lI-I- 300 109 205 103
+.20 57 49 Selt 4.6
+ 28 15,0 16,3 15.3 16,5
+. 35 3546 Lhe5 3645 45,1
+ LLB 60.2 79¢6 61'5 80'6
+ 65 66,5 89.4 68,0 86,0
+ 150 7440 98+7 7542 984
+ ggg 7’-‘-:9 9903 7509 9990

6.1.6 Chcmical Analysis of Final Product.

Chewicnal nnalyeis of the final product is given in

Tablc 6.
TiBLE 6.
Chemical Analyeie of Final Product.,
Troatmcnt of 50 Ton SawplCe
Calcium Oxidecs : Cal 31,40 per cent,
Sulphur Trioxidec. SO3 43,95 " "
Water, H,0 - 20,02 " "
Chlorinc, ‘ A Cl 0.01 " "
Magnceium Oxidee : MgO. . nil
Fcrric Oxidce E6203 0,10 " "
Aluminium Oxide. A1203 0,50 " "
Silicon Dioxide. Si0, » 3,70 " "
Carbon Dioxide. COp 0,23 " "

991
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6.1.7 Further Beneficiation of Wasghed Product by
Dry Screening.

- A representative sample of the final washed product
was dry'screened at ten mesh. The material flowed freely through
the screen 1leaving the wajor portion of the wood-fibre, pebbles,
and larger agglomerates of flour gypsum as oversize, This
material mountced to approximately 1.2 per cent of the washecd

product-

" 6.1.8 Water Consumption,

Water was uscd at the approximatc rate of 2000 gallong
per ton of fced, this amount, becausc of the type of pumpe used,

- being much higher than that roquired for an operating plante.

6.2 Discuseione.

Lake Powler dune matcrial can be treatod by simplec
clageificr woshing., Carc would be rcquired in the initial wctting
of the fecd to cnsure that thc pulp contering the classifier is
diepecreed guyfficiently for good claseification.

Ma jor trcatwment difficulties.and factors to be

congidercd in dceign are listed below:

le Naturc of the feed would range from dry and dusty

to ddmp and gtickye

2, Fine gypsum is difficult to handlc by conveyors and
elevators,
" | 3 \ Watcer-logged wood fibrc present in the fecd rcports

with thc weshcd product in straight classificr washing.
Lo Wwashed material drains quickly.

Se ' " Wonehed ond dricd seed ig cagily gcrcened ot 10 wmeehe

The flowshcet shown in Figure L4 outlince & trecntwment
plant which hag been d esigned with attention to the above mentioncd
detnils., Variations of this flowsheet have been considered in the

- cetimatce of plant costse.

INDUSTRIAL CONFIDEMTIAL,
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FIGURE L.

Flowsheet for Treatment of Lake Fowler Dune Gypsumll.

Bin with Grizzly (8").
Belt Feeder,

Scre?n ("),

Oversize.

|
Spiked Rolls,

Undersize,

l

Belt'Conveyor.

|

Water,—m — .. Logwasher,
Water, ' Rake'Classifier.
| 3
Sand, Overflow,
1 ' (Reject).
Water ... Rake Classifier.
| ’ '
Sand, Overflow (Rejcct),

' Belt Stacker.

Drainage Stack,

- Pront-end Loader,

Bin.
Belt Feeder.

Scrcw Conveyors
Rotary Drier.

Elcvatore

Sercen (10 mesh).

Oversizo
(Reject)s

Undersizec,

Storagec Bins,
Final Productse

- =m0 Q==
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Treatment in the manner proposed in Figure 4 is
dependent on the supply of a large amount of fresh Water;
Information available indicates that the water gsupply will be
inadequate for straight claseifier treatment'withbut water
reclamation,

Final washed product drains well on storage and should
remain in the drainage stacks some days to allowbthe maximum

benefit to be derived from this property.

Te DESIGN OF TREATMENT PLANT,

Because of the high water consumption the following three

tpeatment methods have been congidcred:

1, Clasegifier waching with fresh water without reclamation
of watcr.
24 Classificr washing with fresh water with thickener
| reclamaﬁion of wash watcre
3 Seca~wnter woshing followed by fresh water washing in

Sydney.

In cascs 1 and 2 drying of the washed product would bc
enrried out at the washing plant sitc. In casc 3 the cdst of
transporting the cntrained moigturc in wct matorial.must be
balanccd against the cost of dryings before shipping.

~Becausc.of the deutc watcr position in the Lake Fowler
district the washing plant haes bcen placed at Edithﬁurgh to take
advantage of tho town's water supoly. In case 3 cloco-proximity

to thc sen ie requircd for a choap supply of coc~w~tor.

7.1 Clasgificr W ching with Frcsh Water without Rcclamation of
atcr.

In determining the capital and opcrating coste thce

following assumptions have bceon madc:

INDUSTRIAL CONFIDENTIAL.
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1, Raw fecd is delivercd to the plant co mining and delivery

charges are thercforc not included,

2 Plant situated at Edithburgh, unless othorwise statcd,
3.' Frcsh water is available at 2/6 pcr 1000 gallons,

L, The frceh water will dissolve all the salt preqcnt.

5e Power is available at the plant sitc,

Ce The salt content of the final washcd product must not
cxceed 0,1 pef’cont. :

Te The washed product will drain to 15 per ccent moisturo.°

8. Coegt of gparcs and standby pumping cquipment has not

bcen included,

(Note: PFrcsh water includes water up to 250 grams pcr
gallon salt content),.

7e¢lsel Cost of Hguipment and Buildingse

The capital costsof buildings and necessary equipment’
are set out in Table 7 (attached),

The active 1ife of the washing plant has not been stated
and theréfore no aftempt has been wade to include depreciation,

interest,and working capital in the estimates,

Table 8 setq out the opexutlrv~ coht of thlq plant.
Explanﬂtlon "nd cnlculﬂtlons of thece figures arc shown in the

cubsections follow1ng.

INDUSTRIAL CONFIDETNAIL,
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TABLE 8,

Summary of Operating Costse.
Fregh water washing with no reclamation of water.

Shillings/ton.
500 ton/week 1000 ton/weeke
Plant,. Plant.

Water (1540 gallons/ton.). 349 3.9
Power-washing, ' 0,9 0.6

" _drying. 0,7 045

Labour, To3 307

‘ Dr'yingo 8.1 801
Maintenance, 2,0 260

Cost per ton of raw feed, 22,9 18,8

7.1e3 Calculations of Operating Costs.

X

7.1e3¢1 Water,

To prepare the raw feed for classgification h.tons of
water must be added to each ton of feed, Classifier sand leaves
the classificr containing 30 per ccnt moisture or 0,34 tons of
water per ton of sands. This gsand is then diluted to 20 per cent
golids 5gain by the addition of 2,86 toqs of water per ton of

- seed, Therefore a total of 6.86 tons of water per ton of raw
fecd is required to wash the gypsum free of fines.

This amouant is equivalent to 1540 gallons per ton of
raw fced. The cost of this water at 2/6 per lodo_gallons is

3,9 ghillings per ton of raw feed,

7.1e3.2 EPowere
Power has been charged at the following rates.

- Washing plant,

lst 1000 units. @ 4.35 pence/unite.
Next 1500 " @ 2.9 " i
Remainder " @ 2¢5 " n
Drying plants _
- Between 9 p.m. and 7 f.m. A
1st 2500 units. @ 2,05 pcnec/units,
- Remainder, @ 1e75 u "
Botween 7 a.m. and 9 pewms @ 2,45 " "

INDUSTRIAL CONFIDENTIAL.
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Tablcs 9 contains installed horscpower aund Suss oF

power in the washing and dfying plant.

TABLE 9.

Power Requirementsa

500 ton/weck

1000 fon/ﬁeek

Plant. Plant.
Total installed hOrSCPOWET 107 154L
' Washing Plaat. :
' Installed horscpower, 83 117
Working horsecpowers 6l oL
- Unite consumcd/20 day month. 7,800 11,200
Cost/month, , £90,7,0 £125,1,0
Cost per ton of raw.feed, 0.9/- 0.6/~
Drying Plant,
Installed horsepowera 2L 37
Workiug horscpower, - 20 30
Units consumed/20 day wonth. 7,160 10,800
Cost/montha £67.1-0, £99.17.0
Cost per ton of raw feced. 07/~ Ou5/=

7ela3.3 Drying Costs.

The cost per. ton of furnace oil and its heating valuc

per pound are taken asg 373 shillings and 19700 BOT,U,‘respectivcly.

Each pound of fucl is assumecd to evaporatec 6.6 1lb of watcr 1.Ce

3000 B.T.U. per pound of water.

The weight of water contained

in the washed product after draining to 15 pcr cent solids would

’ . bc 40O pounds per ton of drier fecd,

| =%f%?§ 5500, =

Drying cost per ton of washed secd.

10,1 shillings.

Cost per ton of raw fccd = 8.1 shillings.

7ele3ol Lobours

Each'plant would require the labour force sct out bclow:
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1 Forcman, Day-shifto

.1 Washer opcrators ¥ i

1 Mointenaunce operatore " "

6 Drier opcrators,. : 2 per shift,
Operators charged at £L per day. i.e. £32 per dey,
Foreman " " o2h,10.0 " L,10,0 "

Total charge per daye. £36,10,0

o« Thc cost per ton of raw foed for each plant would bec:

500 ton/week plant. 7.3 shillingss
1000 ton/weck plante 3.7 "

7+1le3.5 Maintcnance.

Maintenance costs arc taken as 2/~ per ton of raw

feed treatcd.

7.2 Classifier Washing with Fresh Water with Thickeuner.

I ———————

Reclamation of Wash Watcr.

Flowegheet of this plant is set out in Figure 5 and 1is

designcd in accordance with the assumptions containcd in

" Section Tel

7.2.,1 Cost of Equipment ond Buildingse

Capital cost, of pbuildings and neccssary equipment arc

set out in Table 10 (attached).

To2e2 Summggz‘nggperating Costs.

Tablc 11 scte out the operating coste of this plante
Explanatisng and calculntinne »f thesc figurce arc ghown in the

cubegcctiong £ollowinge

INDUSTRIAL CONFIDENTIAL.
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FIGURE 5.

Clasgificr Wash;ng with Thickener Reclcmation of
Watcr, Frecsh Watcr Only,

Fefdo
Bin with Grizzly,
Belt Feedcr.

Serecn ().

1 L

_;_" ‘ +12_;'
‘ Spiked Roll Crushecr,
Conveyor Belt,
—>Logwasher,
> |
Ra%e Clagegificr,
P ‘ 1
Sand, Overflow,
Fresh . Alee cps
Wator, -)R;Fe Classificr.
f ' %
: Sard. OCverrlow,
Belt Stacker, i
Drainage Stack. . ' ' Surp.
Froat~End Loadcr, Pu?p.
Bin. Th}ckener.

R e ) — |
Belt Feeder. Underflow Overflow
Screw Conveyor, (Rejoet). ‘

’ Pump.

Rotary Drier, §p
: Return

Elevator, Water

Head Tanke
Screen (10 meceh),

| ’ |
4+ 10 mesh -~-10 mesh
(Rejcct)s |

Bin,.

!

FPinished Product,

ct+

~==00 0w
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TABLE 1l.

Summary of Operating Costs.
Fresh Water Washing with Reclamation.

Shillings/ton,
500 ton/week. 1000 ton/week.
Plant. Plant,
Water (100 gallons/ton of raw feed). 0.3 063
Power-washing. ’ 1.2 0.8
" ~dryiang. 0.7 Oeb
Labour. 703 307
I'rying. 8,1 8.1
Maintenance, 2.5 205
Cost per ton of raw feed. 20,1 15.9

7¢2.3 Calculations of Operating Cosits.

7e¢2,3,1 TWater.

The amount of water reqﬁired to wash one ton of raw feed
free of salt and the amount of fresﬁxwafer which wust be added
to waintain the correct salt content of the wash water has been
calculated and shows that the fresh water neccssary to replace
water removcd»from.the circuit as the diluent in the thickencr
undcrflow will be wore than suffiéicnt to maintain thce liquid
balance in the plant. |

Sélt ascsays of the secd and flour fractions taken frow
an earlier report on Lakc Folwer gypsum(l)‘ mfe set out
below: »

Scecd gypsum: per cent NaCl, 0,12

Flour gypsum: per cent NaCle 0.29

Assuming a rntio of 80:20 sccd 10 flour the amount of

salt present in cach ton is:

Amount of =alt in seed: 0,12 x 2240 x 80 = 242 1D
: 100
Amount of salt in flour: 0,29 x 2240 x %%O = 1.3 1b.

., Amount of e=alt to be removed from each ton of raw fced would

be 3.5 pounds,

INDUSTRIAL CONFIDENTIAL.
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In order to keep the total salt conteni of the dried.
product below O.l per cent the salt content of the water
retained in the classifier sand must be kept below 0.56 per cent,
This is equivalent to 12.5 1b. of salts per ton of water. Therefore
if 0,28 tous é:jéﬁg of fresh water are added for each ton of
raw feed this ggagition will be satisfied. This figure, equivalent
to 63 gallons,would need to bec increased to 67 gallons if water
containing approximately 250 grains per gallon is used for washinge.

Thickening tests indicate that thickener underflow can
be maintained at 33 per cent solids. To remove the underflow
at thig liquid/solids ratio.would require 90 galloas of water
per ton of raw feed, oOr 100 gallons per ton to cover cvaporation,
lcakages ctc. |

The 100 gallons of make up water which would be requircd
per ton of fced would be more than cufficient to dissolve all

the salt prcscat in the feed and maintain the salt content of the

wash watcr below 0.56 per ccnt total salte

742432 POWOLo
Tablc 12 contains the figurcs oan ipstalled horscpower
and power cosiss

TABLE 12,

500 ton/weck 1000 ton/week

Plant. "~ Plant.
Total installead nOrsepowers 131 189
Washing Plant.
Installed horscpowero 107 152
Working horsepowcCre 86 122
Units consumecd/20 day moanthe. 10,600 14,600
Cost per monthe £118.5.,0 £160,5.0
Cost pcr ton of fecde 1.2/— 0.8/~
Drying Plant,
Inctallcd horsepower, 2L 37
Working hOorsecpowers 20 30
Units consumed/20 day month. 7160 10,800
Cost per 20 day month. £67.160 £99.}7.0
Cost per ‘ton of raw focdo 067/~ 0.5/~
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7020343 Labour.,
Labour requirements would be similar to those set out

in Section 7.1

7e2e3el4 Dnyihg Costs.

Cost of fuel per ton of feed would be the same as previously

calculated in Section 7.l

7.2.3.5 Maintenance.

Maintenance costs are taken as 2/6 per ton of raw feed

treated,

Te2elte Thickener Area Calcdlations.
Thickeners recommended in the flowsheets have been designed
on dats obtained from preliminary cylinder tcsts. Therefore thesc

degigns arc of approximate nature onlye.

7.3 Sca-Water Classifier Waching followed by Fregh-water
Waghing in SydneYe

Flowshect of this plant is set out in Pigure 6 and is
degigned in accordance with the assumptions containcd in gsection

7ol

7.3.1 Cogt of Equipmente

Capital cost of thec necessary equipment is sct out in

Table 13 (attached).

7.3.,2 Summary of Opcrating Costs,

Table 14 containg the diffdércnt operating costs of this
plant. Explanation and cnlculations of thecse figurce arc ghown

in the subsections following.
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FIGURE 6.

" Glaseifier Washing with Sea-Water at Edithburgh.
R regh-Water Washing at Sydney.

»

Plant at Edithburgh.

- TFeed,
Bin with Grizzly.
Behf Feeder, |
Screen (%").

I
i it : 1.
(3 + &

— . >Spiked Roll Crusher.

o e

SeaTWater Pump.

Belt Conveyor.
Head Tank, ' |

Logwasher,

~

- |
Rake Classifier,

{r

f T
Sﬁnd. ) Overflowe

1

Rﬁke Clasegifier.
Sand, ’ AR
E . Overﬁlow.
Belt Stacker, -

UlPe

Drainage Stacks " Pump -'Reject

Plant at _Syduney.

Storége Stack.
Front-End Loader.
Bin,

Beit Feedar,

& ' I
: ‘ A Belt Conveyore

Fresh
Watecr.

—Mixing Tanke.

»Sumpo

l

Pump.

{

Rake Clacssificr,
i

sand. ' ' Overtlow.
[ .

Bclt Stacker, Pump - Rcject.

Drainage Stack,
Finighed Producks
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TABLE 1llho

Summary of Operating Costse.
Sea~Water Washinge. ’

\

Shillings/ton of feed,
500 ton/week 1000 ton/week

Plant, . Plant,

Water: _

Edithburgh. - -

Sydney. 1.2 1.2
Power: :

Edithburgh. l.1 068

Sydney. | 0e3 0.2
Labour:

Edithburgh, 2¢5 1,

Sydneyo . 196 008
Maintenance:

Edithburgh. 2.0 2.0

Sydney. ' 1.0 1.0
Cost per ton of raw feed. ' .7 - 03

Dryling costs in Sydney have not been included in the above

summary.

7.3.3 Calculations of Operating Cocstse

7e3e3s1 lHater.

‘It is assumed that the sea-wéter required at Edithburgh
would only nced pumping.to preparc it for plant usc. Thepeforc
water charges are inqludcd in the powecr costsSe

Fresh-water required in Sydncy would be thc amount
necceegary for form & slurry of 30 per cent golids.

i.c. 2.3 tons of water per ton of sced.

or 1.8 tons of water per ton of raw feed,

.*. The cost of water pecr ton of raw fecd would be l.2 shillingse
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7e303.2 DPower Cosits.

Edithburgh power costs are as previously stated and
Sydney power costs have been taken as 2 pence/unit. Table 15
lists installed horsepower for each plant and the costs of power to

treat each ton of raw feed,

TABLE 15.
500 ton/week 1000 ton/week
Plant,. - Plant.
Total installed horsepower, 139 194
Edithburgh Plant,
Tnstalled horsepower. _ 99 12
Working horsepower, 90 115
Units consumed/20 day month, 9550 13,800
Cost per month. ~ ‘ £107.19.0 £151,12,0
Cost per ton of raw feed. lel/= 0.8/~
Sydney _Plant.
Installed horsepowers 4O 52
Working horsepowere 32 L2
Units consumed/20 day month. 3820 5030
Cost per month, £32.0,0 £43,040
Cost per ton of raw fced. 043/~ 0.2/~
Total cost per ton of raw feed, lol/~ 1,0/-

7e3«3.3 Laboury

‘The washing plant at Edithburgh would requirc 2 operators,

and onc forcman. The Sydncy scction would require 2 opcq&?ors.

Cost per day:
Edithburgh . £12,10,0
Sydney « 8.0. O.
Cost per ton of raw feed: »
500 ton/weck 1000 toun/wcck

Plant. Plant,
Edithburgh, 2.5 shillings, 1.3 ghillings.
Sydney. : 1.6 " 0,8 " |

INDUSTRIAL CONF IDENTIAL.
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7304 Mainienancegs — ' ' \

The following maintenance charges have bcen assumed for
kY cach plant,.
Edithburgh. 2.0/~ per ton of row fecd.

Sydncye 1.0/—~ per ton of raw feed.

" 7.4 Sca-Water - Fresh water washing at Edithburgh.

As approximately 500 gallone of frosh‘water per ton would
be necded to make a'fresh water wash at Edithburgh following
treatment in ealt watef,comparod with 100 gallons per ton for a
cowplctc fresh water wash, cstimates for this ﬁlant werce not

madc.

8, DISCUSSION' ON WATER SUPPLY.

It woe not possiblec to obtain definite dectails of water
supply in the Lakc Fowlcr district, The Hydrological Scction of .
the Department of Mincs report thot ode porec capablec of delivering
2000 gallons per hour intermittantly exists necar Lakc Fowlcr,.

R However no details of storagc in the watcr table arc available and
A ficld cxomination of the ared to dctermine the amount of water
available for a washing plant would have to be made. Because of thec

. gtructurc of the undcrlying strata the prospeccts of & good supply
are not highe More ravourable conditions do howcver cxigt at
‘Edithburgh. Freshwater from the Morgan~Whyalla pipeline is
available at Yorkctown but thc possibility of obtaining watcr from
thig source has not bcen inveetigated.

It is for these rcasonnse thnat several differont gchemes
of washing;werc investigated., A final deciegion would be dependant‘

Sn the avallability of o suitable water supplye

;NDUS@BIALVCQNFLDENTIAL,
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TABLE 7.

COST OF EQUIPMENT and BUILDINGS.

Plant Designed for use with Fresh Water - No Reclamation of Water.

Ifém,

L ASOO ton per week Plant.

week Plants.

Degscription.

1,000 ton per

'Size;b . H.B. Cost. ~ Size. "H.P.  Coste

T T R - - ; — ’ : R bl
1le Bin with 8 in. steel rail grizzly., 15 ton capacity. - 1,000 Same as 500 toun. - 1,000

2, Belt feeder with variable speed : . ‘
, ' drives 2L ins bells 2 1,000 Same as 500 ton, 2 1,000
3+ Screen with 1/2 in. m3sh. . 8. x 3 %, L2 1,100 & x- I f%. 5 1,600
Le Spiked rolls 24 ia. dia. J o ,
: 2 ine spikesa . Rolls 12 in. wide, 15 1,500 Rolle 18 in. wide, 20 2,000
5, GConveyor belt 60  t. centres. -2k in. belt, 5 1,400 Same as 500 ton, 5 1,400
' 6. . Logwasher, twin logs. L x 16 ft.. 25 Lt ,000 5 x 20 ft. 30 54500
‘,7. Rake clasgifier duplex type , : o | |
. 20 ft., loang. L £t, rake width. = TFWB..0 3,300 6 ft., rake width. 12.5 L4700
8, Rake classifier duplex type |
20 ft. long. : L ft. rake width. 75 %4300 6 ft. rake width. 12.5 L, 700
9. Belt stacker vith concrete slab i ‘

for stick. , 2L, in. belt 5 2,300 30 in. belt. 5 2,500

Front—-end loader, ‘ ‘ " - - 1,600 - 1,600

 11. Bins as‘item 1, out withcut | o
: grizaly. 15 toun capacity. -~ B00 Same as 500 ton. - 800 -

12, Belt feeder withr variable speed ;

' drivees ' / i 2L ine belte. 2 1,000 Same as 500 ton. 2 1,000 -
13, Screw conveyor lz ip. diam. 15 £t. long. 2 400 Same as 500 tou. 2 QOO
1L, Rotary drier, complate. L x 30 ft. 15 6,000 5 3z LO f1. 25 8,000

.15, Elevator, buchel snd chain typea. | 35 £t. centres. 3 1,100 35 ft. centres. 5 1,500
16e Screen, ten mesh. ~ . 3 x 2 ft. 2 500 rx 3 ft. 3 600
17. Bins 80 *on caraciiy teed,

L ton caracity (iscard, ~ 2,000 Same as 500 ton. - 2,000

18, Sump and concrete slab for class-—

ifier supporit e - 300 - 300

19, Tailing pumpe r 15 700 25 800

20, Building S0 % 30 it. with \

' concrete floor to house drier. - 1,600 Same ag 500 ton, - 1,600
Total squipm%nt cocts and installed horsepower 108 £304,,900 154 £4.3,000

' Gost plus erection at 30% of equipment cost.  &45,L00 £55,900
fechnical services at 75% of capital coste. %400 - L ,200

Electrical wiring at 5% of capital cost. 2,300 2,800
TOTAL CAPITAL EXPENDITURE. £51,100 £62,900




TABLE 10,

COST OF EQUIPMENT and BUILDINGS.

‘Plant Designed for use with Fresh Water — With Reclamation of Water.

Ttema

Description.

500 ton per week Plaﬂt.

1,000 ton vper week Plante.

Cost.

Size. H.P. Size., HoP. Cogta
" le Bin With,S in., steel rail grizzly. 15 ton capacity. - 1,000 Same as 500 ton. 1,000
2 Belt feeder with variable sgpeed | _ | ‘
: drive. 2Ly in. belt. 2 1,000 Same as 500 ton. 2 1,000
3, - Screen with 1/2 in. wmesh. 8 x 3 ft, 2 1,100 & x L ft. 5 1,600
Ly Spiked rolls 24 in., dia, : ‘ ‘
2 in. spikes. Rolle 12 in, wide. 15 1,500 Rolls 18 in, wide. 20 2,000
He Belt conveyor 60 £t. centres, 2l in. belt. 5 1,400 Same as 500 ton. 5 1,400
6, Logwasher, twin logs. L x 16 . 25 L, ,000 5 % 20 ft. 20 5,500
w?« Rake classifier dupléx type
20 £t. long. 4 £+, rake width. . 75 3,300 6 £t. rake width, 12,5 L, 700
B84 > Rake clasgifier duplex type . |
20 ft. long. L £t. rake width. 7e5 3,300 6 £t. rake width, 1245 L 4,700
‘G4 Belt stacker with concrete slab , :
: for stacke. 2l in. belt, 5 2,300 30 in. belt, 5 24,500
10+ Pront-end loader. 1,600 1,600
11, Bin asg itew 1, but Wiﬁhout ' ‘ '
grizzly. : 15 ton capacity. - 800 Same as 500 toun. - 800
12, Belt feeder with variable speed ‘ o "

drive. 2l in, belt, 2 1,000 Same as 500 ton. 2 1,000
13,. Screw conveyor 12 in. dia. 15 ft. long. 2 100 Same as 500 ton. 2 100
I Rotary drier, complete, L x 30 £+t. 15 5,000 5 x 4O ft. 25 A 8,000
15 kElevator, bucket and chain type. 35 ft. centres. 3 19100 35 ft, centrec, 5 14500
16, Screen, ten mesh,. 3 x 2 ft. 2 500 5 x 3 ft. 3 600
17+ Bin 80 ton capacity seed,

L ton capacity discard. - 2,000 - 2,000
18+ Sump and concrete slab for |
. clasgifier support. - 300 - 300
193 Pump to thickener. 15 700 o5 800
20, Thickener complete, 30 ft, dia,. 5 5,000 LO f£t. dia. 5 74000
21, Overflow pump. 15 700 25 800
22, Underflow pump. 3 300 5 %00
2%, Return water heagd tank, 5,000 gallons. - LOO Same aSFSOO ton. - 400
2&, Fresh water head tank. 5,000 gallonse. - Loo Same as 500 ton. - L0OOo
25« Building: 90 x 30 f£t. with , |

concrete floor to house drier, - 1,600 Same as 500 ton. - 1,600
Total equipuwent costs and installed horsepower 131 - £41,700 139 £51,900
Cost plus erection at 30% of equipment cost. £54,200 £67,500
- Technical services at 7% of capital cost, 4,100 5,100
Electrical wiring at 5% of capital cost. 2,700 3,400
TOTAL CAPITAL EXPEWDITURE. £61,000 £76,000




TABLE 13,
COST OF EQUIPMENT and BUILDINGS.

Planthesigned,for‘uSG?With Salt Water,

Itema

500 ton per week Plant.,

1,000 ton per week Plant.

f Description. - -
; ' Size, "H.P. . Cost. Size H. P, Cogts
| , — ; . = o
{ v PLANT at EDITHRURGH., . o
}' ls Bin with & in steel rail grizzly. 15 ton capacity. - 1,000 ' Same as 500 ton. - 1,000
é‘ 2, Belt feeder with variable i )
5 speed drive. 2L in. belt..- 2 1,000 Same as 500 ton. 2 1,000
3, Screen with 1/2 in. wesh. 8 x 3 ft, 2 1,100 8 x L ft, 5 1,600
| u, Spiked rolls 24 in. dia. I » -
2 in. spikes, V Rolls 12 in.wide. 15 1,500 Rolls 18 in. wide, 20 = 4000
? 5o Conveyor belt 60 ft, centres. 2l in. belt, 5 1,400 Same as 500 ton, 3. 1,100~?»1*
§ ’6@' Logwagher, twin logs. L x 16 ft, 25 L,000 5z 20 £t, 50 55500
7. Rake classifier duplex type . h
20 f‘t‘longo L‘_ ft. I‘ake "Vidthu 795 39500 6 ftw I‘ake Wldth. 12"; L,?OO
82 Rake clasgifier duplex type
20 ft. long. L £t. rake width. 7.5 34300 6 £t. rake width. 12.5 L, 700
9, Belt stacker with concrete slab
‘ for stack, 2L in, belt. 5 2,300 30 in, belt. 5 24500
i'qu‘?Sump and concrete slab for class-
5 ifier support. 300 came as 500 ton. 500
5 11. Pump; tailinge disposal. 15 700 25 8GO
- Puwp. Sea-water, 15 700 25 800
Head tank, for sea~water, 5,000 gallons. g ielo Same as 500 -ton. - - 00
Total cost of Plant at Edithburgh. | 99 - £21,000 1z £26,700
PLANT at SYDNEY. ‘
Storage stack (no cost) - - - - -
Front-end loader, - - 1,600 - 1,600
‘Bin as invi%em 1, but without v
, grizzly, 15 ton capacity.. 800 Same as 500 ton. 800
%“17? Belt feeder with variable _
| speed drive, 2L in. belt, 2 1,000 ~ Same as 500 ton. 2 1,000
§18; Conveyor belt 60 ft. centres, 2L im, belt, 5 1,400 Sawme as 500 ton, 5 q 1,400
él9a Mixing tank complete with motor
| and stirrer, 5 1,000 7.5 1,200
Sump-including coucrete slab
. around mixer and classifier, 500 530
;21, Pump., 7.5 Melo 10 500
§225 ‘Rake clasgifier duplex type ; . :
| 20 ft, long. 3 4 ft. rake width. 7.5 3,300 6 ft. rake width, 12,5 4,700
23, Belt stacker with concrete slab 'f ,
| for stack, | 2l in. belt. 5 2,300 30 in. belt., 5 2,500
éQh«: Pump, tailings,disposala 7.5 ols) 10 500
»gozai cos?'of‘flanttat Sydney. Lo £12,700 52 £14,700
Lotal equipment costs and installed horsepower 139 - £33,700
Gost plus erection at 30% of equipment cost, £u5§800 Lok fgé’ggg
gichg}gal services at 7t% of capital cost, 3,300 N h’OOO
Blectrical wiring at 5% of capital cost, 25300 2:700
> OTAL CAPITAL EXPENDITURE. £49,300 £60,500
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