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TREATMENT OF GRaNULAR GYPSUM
SYENEOUSE _3aY,

Abstract

This report gives details of tests
made to beneficiate granular gynsunm -
("caso"), which is at present regarded
as overburden on the rock gypsum
deposits at Stenhouse Bay, into a
product suitable for the making of
plaster,

1. SUMIARY. |

Benef iciation tests made on "caso", the local
name for the granular gynsum overlying the beds of solid
rock gynsum at Marion Lake near Stenhouse Bay, show that
a gypsum product assaying 95 percent CaSO4.25201with a
recovery of about 93 percent can be made by water washing
in a classifier. The present washing plant would;be suitable
to handle-the caso thus almost halving the cost of mining
.and_&elivering the crude material to the nlant by using
as feed the-material now discarded as overburden,

Alternatively, under the Company's plans for
incrdasing oufput by the building of a new and Lafger
plant, feed to the plant could be increased almost two-fold.
without extra mining equipment or labour, Inlthe new plant,
considerétion should be given to the inborporation of a |
D.S;M; cyclone into the circuit to recover an exira three
percent of the gypsum, However economic considerationé
which are outside the scope. of this revwort, such as pumning
cosfs, effect of the lower grade material in the rlaster works

etc,, would have to be studied, No beneficial effect would be
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obtained from the treatment of thé gyosum, by the use of
microcyclones, sizes finer than that recovered in the D.S.H,
cyclone,

A study was made of the present treatment plant
and it wés found that a comparativelylhigh loés of fine
gypsunm wés occuring due to the high rising velocities
of the drag classifiers, Attempts to ungrade this material
were nbf successful but in any case the amount of wash
water usea in the plént les been greatl& reduced with

consequent decrease in the loss of gypsum,

2, INIRODUCYTION,

The Waratah Gypsum Comvuny of Melbourne, makers
of plaster board and other gypsum nroducts, obtain their
main supplies from gypsum denosited in a series of lakes
hehind Stenhouse Bay, where the treatment works for the
preliminary vasiing of the crude gynsum together with the
wharf and loading facilit ies are situated,.

A description of the devosit, mining methods,
rescrves etc,, s been made in Mining Review No., 92 by

the State Mining Engincer and may be summarised as follows:

Thé mair deposit. consists of four to six feet
of solid'rock-gypsum sitting on ;op of ubout one foot of
éhells; organic material etc,, which comprises the lake
botﬁom. Deposited over the rock gypsum is a layer of
granular material, of similar thickness to the rock
gypsuu, compfised mainly of gyvpsum, locaily called

"caso", This term will be used throughout this revort,

The present method of working the devosit is in two stages:



(a) S_E”Qpﬂﬁ

The caso which, al*though dense is not
of a concretionary nature, is strinped from the
surface of the rcck gypsum by a dlesel-electric
shovel and is stacked on the lake bed in the
strip from which the rock gypsum tas been
removed,

‘

(t) Minipg:

As the stripning shovel moves forward the
exposed rock gynsum is looscned by blasting and the
gypsun is loaded intc Irucks by a second shovel which
follows behind the stripping shovel. When the strin
of rock gypsum has been worked out the rzil tracks
are moved and the shovels start moving back across the
lake repeating the abeve nrocesses, The loaded trucks
are drawn by a small locomective to the treatment plant -
a distunce of one to two miles, '

Altacugh the 'strinved caso is piled in long
rows parallel to the working fazces any future reciciming
of it would hzve to be done from the bed of the lake, .This

may be an wmmossible task durinz the wet winber months
o] f 9

besides entailing expensas cguy

]

to or grester thon the original
cost of stripning,

If this materizi could be treated with the rock
gyosum 30 produce a nroduct ot least equal in éuiity tc that
now being nroduced then, except for the small expense of trudking
the muterizl to thé treatment plant, the amount of feed
-delivered td the plant-could prdctically ke doubled without
any extra mining costs,

Tt was the main object of this investigation to
determine whether the cuso could be washed to mroduce a
ciean product znd whether this gyosum w uld calcine into a
plaste: product of the necessury strength and colour, -If
this proved to be successful then the rapidly decreasing ore
reserves of rock gypsum weuid be ceons exrved and the total
ore reserves ipcreascd o glmost doubie i ccdition to the
1argé resérves of caso stacked on the lake bed; The

investigation was hastened by the Compary's plans to increase
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capacity either by the enlargenment of the existing nlant orx
by the erection of a new plant designed tc treat the mixed
product cf wock gybsum and caso,

A subsidiayy part of the irvestigation was a

L‘T

study of the working of the present plani %o determine
whether the washing was efficient and if gypsum was being

- 1ot with the t=ilings, wiether it could be recovered,

3, DESCRIPIION OF SAMPIES,

No attempt was made to obtsin renre senuauxve
sanplesz from the whole of the lake but avproximately one
ton of gamnple was obtained from the exmosed Tace bty channel
samuliny wich a space froam +the surface of the devosit to the
o6k gxn AT,

In tke south-ecastern end cf‘the face towaxrds the
edge of the lake the caso deposit was shallower and layers
oI grpsum 2iv-rnated with layers of & bhlue clay-like ma'?;eriain
Tha depth of caso increased to four or five feet away from the
edges of the laks ond the biue clay became concentrated in a
layer adoult LI inches thick on the sureface of the rock gynsum,
the provable cause being downward washing of tlie clay by
rain water percolating through the more porous nortions
of the gypsum,

Separate samples were taken from the south-eastern
section and from the concentrated clay-layer, but tle large

seaple for test purposes was taken from the geod quuliiy caso,

3.0 Petrclegical examination,

A

& petrologichl examination and grain count of
the various tynes mentioned above showed the following

approximate compositions,



Sample A
Auilk sample of pood gualitv caso from cenhrs
of iake,
(lay~calcareous gggregate - 15 percent
Gypsun 55 "
Dehydrated gypsum 56 "
Shell fragments., .trace

Sample B

sample of caso towards edeces of Jlake,

Cl%vmqalcareous aggregute : 80 percent
. 10 M
sed gynsum 16 ¢
agmants , trace

Sample C

Blne-clay cencentration on surface of
LocP Zypsum

freceagy

This saaple comprises nart of sample A

Clay-culcareous sggregate 50 percent
Gypsum 35 "
Dehydrated gypsun _ 35 "
Shell ffragments wrace

At Te-ray exarination o this material shows
thawt the clay-csicarmous aggregate consisfs in the main of
the car*o,ﬁtec celoite and aragonite mixed with Zypsum
Cas04 ., 20 and * enhydrous! gypsum,
The nortion reported as dehydrated gypsum consists
of several tyves of calcium sulnhate with optical ﬁroperties
intermediate between those of anhydrate and gypsum, and consists
of a mixture of intermediate hydrates. It occurs intergrown

with or as alteration rims round gyosum off individuzally,
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3.2 Chemical Analysis:

Sample A only was sent for chemical analysis

the results being:

CaS04 . 2K20 81,9 nercent
CaC0s 3.9 "
Fey0z + al203 0.5 *
510, \ 0.2 n
N CL Tod "

4, DLSCRLPTION OF TESIS MADL:

The following tests were made on sample A the
zood quality caso from the centre of the lake, and the

calcinsd products, They are described under their

5

]

hd

1

LA S :

-

respeciive bsal

(%

4,1 Washing tests
&, Classifier and cyclones,
4.2 Assay aed recovery of pfoducts,
4,% Screen amalyses of nroducts,
4,4 Petrological weport on products,
4.5 Calninziion,
., &necss of weight; reflectivity,

a
b, Consistency - tensile strength,
¢, Compressive strength,

4,1 Washing

&, Classifier aud cyclones,

Approximately 8GO0 1b, of sumple A was pulped
with tap water at 25 percent solids and pumped continuously
G0 @ 6" Danver sniral classifier set at 2 slops of 18°

and having a spirzl speed of 24 r,p.m, Sprays were fitted

above and avoutv half way along the sniral, The classifier
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crerfiowed at between two and five percent solids, The
clessifier sands were stored as a finished product,

Whe classifier overflow sized at approximately
93 percent -200 mesh was pumped, after thickening to
10 percent solids, to a 3" diameter, 123° cone; D.S,M,
cyclone operated at 20 p,s.i, with a 7/32" orifice, The
undérflow from the first pass contained an annreciabie
quantity of clay material and was remassed tarough the
cone, “he underflow from this second nass was retained
as a'finished produst, The overflow nroducts frzm both
passes were combined and pumped at 5 percemnt solids through
a microcyclone with a 1/10 incih orifice opewating at 40
P.S,1, The underfiow from the microcycicne was annrox-
imately 50 percent solids, Fraciilons were settled, filtered and

dried, A diagrummatic flowsheet of the test circait is attached,

4,2 Assay and RBecovery of Producte:s

In Table No, 1 there are listed the oercentage
welghts of the variocus products together with the assays

and distribution of +he main censtituents,
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Table No, 1

METALIURGICAL Dalis ON PRODUCTS FROM WASHING,

. ' ~=t= ‘l— e P,
_- Classifier ) - D.§. M, ¥.C. M.C. lso1ids in
Product Feed sands., [V u/F G/ : Solution,
_.,,%._ e o : - _ PR | —_— S S 1
% YHeight - 100.0 ' €0e3 ' 2.4 5.0 5.1 . ! 7.0
! J
e : _ -4 — g i —— .
Assay % | Dist, % | Assay % | Dist. % | Assap % |Dist,% ! Assay % 1 Dis%.% | Assay% DiSta%JASSaV%'DiSt% .
—— e e - — m—ae s — - =2 8 %
{ ] ! i
03504 o 2H20 81,9%* 100.0 95.3% - 7 92.6 0.9 2.6 5.7 4,2 9.5 0.6 1 - i - ‘
CaCOs 8.9 100 <0 1.4 15,9 5.8 0.2 {1 22,0 {32.1 | 72.¢ PBi.e - _
Fep03 + Aly0z) 0.3 100.0 0.6 - 0.5 - 0.7 - 1.6 1 - i _
$10, 0.2 |100,0 0.3 - 0.3 -] 0.6 - 2.6 - - -
NaCl 7.4 100.0 0.2 2.2 0.1 0.2 | 0.1 0.1 0.2 10.3 100.4 97.3
" m—
— T s ikt + e e Y S b— ——— T“ o

* Assay calculated from fractions 82,7 percent,
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Trom the above figures it'was calculated that
the clagsifier overflow contained 12.5 nercent of the
original sclids and assayed 31.3 neicent CaSO4. 2HoO
and the D.S.M, cyclone coverflow assayed 22.0 v rcent

CaS04. 2HO .

4.3 Screazn analysis of nroductis,

ity

sereen analyses were made on the feed and the various
prcducts and are listed in Table No, 2,
The awnparent discrgnancy in the promorticn of
coarse material in the feed to that in the nroducts is
due to vhe gypsum crystals breaking up during agitation

and classification.

{weight percent)

Soreaen Glasgifier D,S.M, M.C. M.C, _
mesh sands U/F o/F U/F Feed
+ 14 6,0 - - - 9,0
- 14 + 290 5.4 - - - 14.7
-20 + 44 25,5 - . - 13 .8
-~ 44 + 60 20,6 0.7 - - 17.4
- 60 +100 9.5 0.7 - - 8.9
=100 +150 22,6 4,4 - - 12,2
-150+20C 4,9 29.1 - 2.0 5.3
-200 7.5 65.1 100.,0 98.0 18.5

The +14 mesh fractions was made un of:

+ 3" 0.8 percent,
- 4" + 6 mesh 1,2 ¢
- 6 +10 n 2.5 "
~10 +14 " 4.5
' 9,0 nercent,
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o4 Petrological Dxamim tion of Products,

A grain ccunt showed vhe following mineral

compositions:

a, Classifier sands,

L=t

Gypsum (containing ultra fine inclusions

of clay-calcareous mgterial) 98 percent
Free clay-calcareous materisl 1.5
DObyfT>‘ﬂz gypsum 0.5 "
Shell fragments trace,

b, D.S. M. Cvclone underflow,

Gypsun 87 nercent,
Dehyvdreted gynsum ' nil
Clay-calcarecus,naverial, 7,0 n
Shell fragments 6,0 "
Quartz mica trace,

o, Mizrocycione underflow,

Gyvsum, 66 mercent..

Dekydiraied nil

Clay cal terl 1 16 "
Sheil icagﬁeats 18 "

It will be noticed <he amount of dehydrated.
gyvpsum presen’t in the vroducts is niacticzlly nil. Although
ithe microcycione overflow was nov examined, being too fine

for accurde delterwinations, the quantity there is too small

to accouvah for the dehvdrated gypsum originally nresent,
The only neossible explanation seems 4o be that this

material has reverted toc the normal roirm under water action,
Attention is drawn to the cencentration of the

sheyl fragments in the cyclone underflow,

45 Calcination,

These tests were done on the products from the
washing tests after their reduction tec 20 mesh, All
wests were made in accoirance with nrocedure laid dewn in

the Standards Association of Austrulia Int. 317.
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a, Ioss of Weight and Reflectivity of wroduct.

The classifier sards were calcined at 120, 140,
and 170°C for varying times, As a resylt cf these
tests & calcination temnerature of 140°C for one
hour was selected as being the best, It should be
pointed out that very few tests were made and further
calcination tests would Mmve to be made before the
correct conditions could te determired.

Alteration to calcining conditions would
probably change the results shown for strengths etc,

Rufrectivity was determined on both the calcined
and set plasters using a EEL reflectometer with a
nagnesia block (taken to0 mve 98 percens reflectivity)
&3 standard, Toss in weight is renorted as a
percentage of the original material, The theoretical
loss due to .conversion from CaSO04 ,2H20 to the
nemi-~hydrate CaS0y , 3H,0 is 15,7 percent.

‘Razsulis are shown in Table No, 3% below:
Table No.

'%-‘\

ot

&, Loug 1n welght on calcination,
b, Eefiectivity of vnroducts,

- Calcining Calcining % Toss Reflectivity
Fraction Temp, OC  Time Hrs,  Wgt., . CGalcine  Set
Classifier Sand 1290 3 e.2 - -
120 1 i4.1 - 78
140 % 14.5 - -
740 1 16,9 82 78
170 5 19.1 - -
170 1 19.9 - 78
179 4 19.9
3" D,S.M. Cycione 140 1 4.8 FSEn 77
U/xF
Microcyclone U/F 140 1 12.1 77 77

Note: Loss in weight CaS0; , 2H,0-—3 CaSO
. 1

b, Conzistency - Tensile Sirengiths

e ©

These were made on »roducts of 1409C calcination
for oae hour., The consistency is reported as the
cubic centimeters of deminemlised water added to 100
grzig cf the plaster as described in SAA Int, 137,
Consistencies determined in this way were very high and
weak plaster, as shown by the low tensile strengths,
'was produced, Wheie insufficient sample was available
a2 consistency of 70 was used,

. The test casts were oven dried at 25°C for
fifteen days, Results are shown in Table No, 4

o



Table No, 4.

CONSISIENCY AND DNSITE

STRENGTHS

i A 132t 038 )

L5 e .

. C s Ce s Tensile
Fraction Cd%gégj@% Consistency €§§¥1g¥$é. Sir:nﬁth
Classifier Sands 120 70 7.0 252

140 70 5.7 239
140 120 49,3 142
170 7C 3.5 529
3" D,5.M, Cyclone
u/r 140 16 40.1 81
Microcyclone U/# 140 110 50.2 94

. o .
Test casts were oven drisd at 25°C for 15 days,

c, Ccmnressive Stiengths,

ia ' S b e B * a5ttt s Sy

Condivions for these tests wers:

Cailcimation temvmerature 140°¢C

Time cof calcination one hour,
Consistency ‘ 70

Size of test piece 1 inch cube

Ageing time 37 cays,



Table Mo, 5

COMPRISSTVE STEINGIRS OF . PTASIER
CHbTb

...:l

Gt -

-

a1 W Compressive
Vo E 1_ W5 £ o cany oyt 1e
I'ra tlon - STrengu
R w grams, ST
(lassifier sands i8.,3% ig

40
18,3 1760
18,1 1690
18,1 1705
18,1 lflO

s S e v A S e I o

Average . 17¢0

T2 TR e @ LT I POPAR 71 8 1127 P Tt By T3 17 T W Y PR AT S . oA | AL i PR 8071 ) vk, ¥ ¥ . evsem sam—
toa o s emant -

o o o

21 D,3,M, Cyclone U/F 18,4 525 %
8.4 1630
18.4 821

Averags "800

...... I St e e mMm cemme e b e (e e S
T A N T T L L T L i L U L A T T D S e L L R S R T R R S

Micxezyclene U/F 18,2 795
18,1 H30%
18.C¢ . 560
8.1 7350
18,0 ny

e Ll i AT bR LAY G A TER LI b e -

Averags ‘700

a - ——— - v— -

* These results were discarded in determining the average
of the series as differing by more tnan 15 percent from the
initial average,

Tepem b iy s AT Oty SN - . P ] }em 3
Mizimum cempressive strength recommsnded in tne

Saa CQde e w200 pougLo

5. DISCUSSION OF Ry Ly
O WASEING THSTS,

The tests show that the caso assaying, in the
rew state, approximately 82 percent gypsum can be ungraged
by eimple water classification to a product of 80 mercent
cf <he criginal weight and assaying least 95 nercent gynsum,
whe chlerine content being about 0.1 pnercent, (0.2 nercent

NaCl). The recovery of gynsum is approx imately 93 mnercent.
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This nroduct is relatively coarse, being only
12 percent -150 mesh,

A furtiher 2.6 nercent of the gyvsum can he
recovered as a produot.assaying over 90 percent gypsum
with 7 percent calcium cartonate by trcating the classirfier
overflow in a D.S.M, cyclone ("Dorwvcicne"), This wroduct
is ﬁuch finer; consisting of 95 vepcent .-150 mesh, but the
anount (2.4 vpercent of the original weight or 3 percent
of the weight of & combined product) iz small, . No  troudble
should be experienced in isndling the vnioduct from the
treatment of caso even on its own, 1n & nlant treating
the mixture of caso and zock gyosum percertage of -150

mesh product would be greatly reducsd by the presence
I y N ]

[@N

of the extremely coarse product vesultiing from the
treatmeny of the vock gypsam,
| Lowever the product from the D.S.M., cyclone
contains 6 wpercent of shell fragments. and the nlaster
produéed from it has a low tensile and coanressive strength.
Ihe dnclusion of a cycione ir a new nlant would have to
be decided Ly econocmic considerations balancing the extra
recovery agziage any noessible complications inm the plaster
workes,

Any further treaiment of ths finer products by
means of a microcyclone would-definitely not he justified

owing. to the poor quality of the nroducis,

6. PRESEND TREATMENT PLANT,

6.1 Description of nrocess.,

“The rock gyvsum trucked from the lake bed is
dumped inito & crusher, the discharge frcm which falls on to

an cscillating punched vwlate thus dividing the feed into
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a coarse and a fine fraction both being fed into sermarate
rake classifiers in which the soluble salts and fire clay
are washed out. The coarse wroduct arter the first wash is
re-crushed and then fed to a further washing classifier,

A1l prccéucts are combined and stockpiled in the
cpen by & stacker conveyor until reclaimed by a nower
scraver oa to the main conveyor system which feeds directly
into the holid of fhe boat, Thus tetween the periods of
loading the stacked produots have a chance to drain and also
to have Ffurther soiuble salis leached out by rain,

Washing in the 7piant was by ses water with the
overflows from the washers flowing in a concrese jaunder into
tihe sea, The natural drift kept {this dizrty overilow from
contaminating the supply of washing water,

Wer a visgit was mde $6 ths nlant in February

o

1

\X

555 it was-found that o %otal of 7 tons per hour of solids
containing 3.5 tons of gyp sum were being discarcded from the
washing plﬁmtu Fowever the tests described below show that
it would he difficult to recledim this lost gypsum in a product
of high grade, Informotiorn ins gince been received that a
product of such fineness wouid cause trouvie in the calcining
kettles and in addition the amount of wash water s been
considerably reduced and consequently the lower rising
velocities in the classifiers lmve materially reduced the loss.

These tailings on petrological examination showed

the fcllowing comrosition,

Clay calcareous zggregate 5C percent
Gypsun : 90 1
Dehydrated gypsunm A . 30 "

“,2 DTresimeni of Tailines sample.

A sample of the solids was collected by

settling «nd decantation from the tailings pulp (at 5 percent
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solids) to a pulp density of between 50 -€0 percent solids,
This was diluted 'in the Iaboratory with tav water to 5 percent
solids and pumped {o the microcyclone unit cyeraling with a

3 miilimetre orifice at 40 p,sS,i. Feed rate was 2 nounds of

solids per minute,

6.3 Test Resulis,

Petrological examination of the products showed
the fellowing results,

a, Microcycicne underflow

-—

Clay-calcareous acggregate 54 percent
Gypsum 45 "
‘ Lragonite trace

b, Mirrocycione cverfl ow

This samnle was composed of less than 5 nercent
gyersum snd approximately 95 vercent of fine
grained calcarecus-clay.

6.4 Assay of Products.

Table No, 6,

. a0 A - S

MINERAL COMPOSITION OF PRODUCTS.

W % Original M.C. U/F . M.C., O/F
. . 100 .0 34,0 50,0
Aszay % Assay Assay %
Ca S0, . 2H,0 . 62,1 68,1 €.9
CaCOx 29.9 31.8 68,9
Fe,03 + Aly03 UeH 0.5 2.0
Sibs” . 0.3 0.4 3.6
HaCl 0.1 0.3 0.6

6.5 Discussion of Results.,

The results listed in Table No, 6 indicate that
there is a concentration of clay-calcareous material into
whe microcyclione overflow but the amount of this and
the increase in grade in the underflow norticn is too small

to warrant the installution of pumning equipment, etc. to
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treat the tallings, As shtated before the tailings loss has
been reduced by the reduction dn the volume of wash water
used,

7. RIEFZRINES.

an -

a, D.M. 1497/54: Report on Stenhouse Bay Activities,
b, Mining Review Ne, 92 pp. 145-150,

"Mining of Gynsum’ ~ Maricn Jake!
by A.7, Armstrong,

¢, ibid p. 176:

"Stenhouse Bay Dewosits"
by M, ¥illingtoxn,

a, 'ibid p, 193-195
ﬁSuggested Washing Plant for Overburden

from Marion ILake®
by N, Jackson,

%
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