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THE_EVALUATION OF EVAN'S QUARRY
FREESTONE AS A SOURCE OF BUILDING SANDS..

~Abstracte-

. Three samples of waste freegstone were evaluated
as a source of building dggregate and fine clay,
Washed sand produbed from each sample appears
unsuitable as building aggregate becausc of the
high percentage o0f composite particles present,.
The fine clay present in the stone may be of use
in the ceramic or brick making industries,

1, SUMMARY,

- Three samplés of waste frecstone were obtained.from.the
management of Evan's. Quarry, Loftia Park fdr_testinga The samples
were crushed and washed to produce a washéd sand which represented
approximately 75 befcent'of'the feed and a fine élay pbrtion;

| The washed sand conforms or can be made to conform to
most sizing specifications for building aggregate butAcbntains
a high percentage of compositc particles which would probably make
it unsuitable for most requirements,

The fine clhy fractions reprcsent epproximatcly 15 percent
of the feecd and warrant further investigqtion as ceramic or brick

making clays, if a suitablc market can be found for the sand,

2, INTRODUCTION

Three samples of frecstone were obtained from the management
of Evan's Quarry, Loftin. Park for testings
| The,sampies were to be cruched and trcated, to determine
whether a sand capable of mecting building specifications could
be produced from the stone, The finec dlay which would have to
be removed from the ¢ rushed rock to produce o clecan sand, was to

be examined to ascertain whether it had any commercial valuc,
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There is a largec area Of'land'adjaccnt to the quarries_A

suitable for the storage of waste materiale

3+ MATERIAL EXAMINED,

The éamﬁles repreSented reject stone from three quarrieé;
This waste material which is approkimately 60 percent of the
present total production, consists mainly of broken pieces

of freestone up to four inches in diameter. . The main constituent

of the frecstone is fine quartz particlcs bonded together by

a clay layer,.

The samples were taken from the following localities,."

Sample l..

Dump material from sand sorting in Quarry.’
Samgle 2o
Waste material from stone dressing sheds, -

Sample 3,

Dump wmaterial from hand sorting in northemQuarry,

L. EQUIPMENT USED.

Jaw crusher.

Rolls, .

500 grams Laboratory flotation cells
1 ml Glass cyclonc, |

5. EXPERIMENTAL PROCEDURE & RESULTS.

5.1,_Sand Washing.

Each sample was crushed to 100 percent minus-one inch
in a Jjaw breaker, .Slaking tests were carried out on a portion

of cach sample at this size_with onc pound of sodium gilicate per
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ton of dry solids added as a éiSpersant. Practically all the
-particles of stoﬁe over %‘inchAin diameter remained at their
original size, even after'prolonged sbaking and agitatibn.

One half of each sample was crushed to 100 percent
minus 3/16 of an inch, This size was.chosen because 1t is the
maximum particie size allowed in sand for most building purposes.

| | A 500 gram charge from éach'sample waswashed in a
500 gram 1aboratbry flotation cell at approximafely 20 percent
solids, and violently agitated for 10 mitutes to break down dny
.soft particles preseﬁt. The pulp was allowéd»to settle for
-half a wminute and then syphoned off to a depth of five inches,
This procedurc wng repeated, with an,égitation period of one
minute until the liquor being-syphohed off was perfectly élear.

Because the larger particles of sand were obviousl&
cbmposities, a second.series of tests was carried out on the
three samples, with one pouhd'of sodium silicdte per toﬁ added
during the-initial_period_of agitation, The.addition of the
dispersant was to aid in the disidtergration of the composites.

The weight of slime liberatcd, and the number of

waghes necded during cach series, are shown in Tables 1 and 2,

TABLE 1.
~ Washing Tegsts using Water Only.,

Weight of _ Weight-bf Number of Washes

-Sﬁgple sand Slime : required,
. . . ) ’ ) »
., 73.4 . 26,6 17

3, 76,6 | - 23,2 20,
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TABLE 2,
Washing Tcsts Using Sodium Silicate as a
Dispersant.
Sample Weight of * Weight of Number of Washes
No. Sand - Slime A Required,
% %
1. 73.0 27,0 16
2. 75U | 24,6 . 14
3 7642 23,8 19

The sizing of the washed sand from cach test is shown in

Table 3.

TABLE 3,

Sizing of Washed Sand,

Water washed with sodium

Sereen . Water Washed. silicate.

Fraction. - ‘
Sample 1. Sample 2, Sample 3 Sﬂm le 1., Sam le 2, Sam le Z
% Wt % Wh. % We. O % Wi Wy Wt

+3/16 - - . - - - -
-3/16 + 7 = 0.2 0.1 0.3 = 0.3 0.1
- 7+14 01 0.7 1.1 0.8 1.4 1.k
-4 + 25 17.2 26.1 33.5 . 17.1 - 25.9 28.9
-25 + 52 39.4 38,7  36.8 | 3947 38,6 37.8
-52 +100  30.8 23.9 19.1 © 29,5 24,1 22,4
-100 12,5 10,4 9.4 = 1l2.6 9.7 - 9.k
Total  100,0  100,0  100.0  100.0 © 100,0 ~ 100.0

A samplc of each of the water washed sands was asesayed for

frece silica. The results are shown in Table L,
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TABLE U,

. Analysis of Washed Sands.

" Sample No. True Silica %
16 . E 96091
20 - - : 9602
3. | . 96,3

5.2 Treatment of Clax Praction.

The clay liberated from.the_water washed sands was
_treated at four percent solids in.a one inch glass laboratdry
cyclone, AThe feed preésuré_was approximately nine pounds per
square inch,

The'rosults of the Cycloﬁe tests are shown in Table 5,
where the cyclone fractions arerexpressed both as a percéntage of
the cléy fraction and as a percentage of the original unwashed

sand.

TABLE- 5.

Cyclone Tests on Glay Fraction.

Sample % Wt, of Clay Fraction. % Wt of Unwashed“Sand;

Nos Fine ‘Coarse Fine - Goarse \
- Fraction. C Fraqtion; . Praction. Eractipn.f

1 722 o8 19.2 .7k
%2‘ . -690h 3Ob6 1792 . ' 706
.‘30. .6533; “. 5&57 ‘1503> _ Co 801

“#"5 Phe main minerals present in the fine fractions were

kaolin and illite in" an approximate’ ratio” of 121, Theré were minor

ST D T R T S T O R AT A S R B B G s T S L T i S T T e S TLr SN
amounts of ‘quartz and feldspar present, A dé¢tailed report on the

X-ray ‘Analysis is shown in ‘Appendix:l,
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Fusion tests were carried out on the finc portions at
tem@eratureé of 1000, 1100; 1200; 1250, and 1300 degreces centigrade,
The clay from each sampie fired hard with little or no surface
‘eracking, The colour of the clay brigquettes at each firing

temperaturc is shown in Table 6.

TABLE 6.

Colour of Fired Clays.

Sample No, Firiég Temperature ‘ .. Colours
1, o Oven Dried, Off Whitec.
1000 - S - Fawn.
1100, » | Light-Fawn.
1200; : Dark Grey,
12504 ' Grey.
1300 : ’ Light-Grey.,
2, Overi Dried, , off-White.
1000, . Off-Whitec,
1100. Off-Whitec.
1200, ' - Dark Greye
1250, - ' Grey.
1300, Light Grey.
3 _ - Oven Dried, - Light Brown,
1000, ‘ Pink,
1100, Pink,
1200, - A Red-Brown,
1250, . o Dark-Grey.
1300, Grey.

6., DISCUSSION,

‘A washed sand can be procuced from each sample submittec
to conform with the sizing‘Specifications for most building aggregat
'Tﬁe sand however, contains a high percentage of compositcece which
cannot be eliminated except by finer Crushing. This finer-crﬁshing
would in turn make the sand unsuitable,

The.high strength and purity demanded of building mater-
ials would disqualify thé sand for most purposes although therec
méy'be-instances‘where'it could be used, Sized portiohs of the
sand were submitted to the management of the quarry to enable.

them to test the reaction of the building trade to this material.
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A fine clay product can be produced from the sand whlbh
bccause of its mineral comp031tion and firing characterictics
looks promlslng as a ceramic or brick making clay. The clay
can be evaluated further when and if the washed sand is}found

to have a suitable application,

6.14 Egssib;e Uscs. of Washed Sand.

The sizing of the washed sands meects the speqification

for the following building sands,

i. Pine Aggfegates Class B,

o, Plastering Sand, Class B Undercoat.
3 ?1astcring Sand Class B»Fidishing.
L. Readering Baha Class B,

5. Mortar Sand for Plain Brickwork,

| The washed sands could probably be made to conform to
the specifications for the followiﬁg building saqu by further

crushing or more vigorocus washings:-

1. Fine Aggregate Class A,
2, Plastering Sand Class A, Undercoat,
3., Plastering Sana Class A, Pinishing.
4. Rendering Sand Class A.

5. Fine Aggregatce for granolithic concrete.

A microscopic examination showed that the greater:
proportion of particles coarser than 100 mesh, are composites.-
This explains the relatively low~ true silica content of the

sand,
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APPENDIX 1.

Qualitative Analysis.

Diffractographs wefe taken.using Fez{alpﬁa,radiation
over the raﬁge\SBO ~ 3° 20, From these charts all three samples

were found to contain the following crystalline ninerals;:-

/Kaolin (fircclay) = large amounts.

Il1lite (includes serlcitc, hyéro muscovite cte,) large
. amountds

Quartz 4 small amount.,

Felgpar? - tracc.

/ The presence of kaolin was confirmed by the X-ray pattern

after treatment of 2 portions of each sample by the following.

(1) heating in air at 550°C thc pattern due to this
nineral olaappoarco.

(2) warming in ngproximntcly 15 percent HC1 the pattern
remained,

Quantitative Analysis.

ABecause of the.-nature and‘association of the winerals
present an absolute quantifative.detérminatioq of the various |
minerals présent could not be made by internal standard techhique.

An endeavour was made to find in the three samnles

the follvw1ng Vnrlqtions. 1llite, kaolln and the ration kaglln
_ illite,

This was done by comparing thc heights of the strong peaks of
~these tﬁo minerals, it being assumed that the samples are closely
related;-i.é. from the same ibcality, similarly treated ctc.

Sample 1 ie taken as a basc in each case,
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Sample l. ' Samplefz;-l . Sample 3.
Kaolin - 1.0 I 5 A 1,2
Illite, o 1.0 0.85 1o
Kaolin. _ . . . . : 8
I11lite. | 1.0 .3 0.85

‘The percentage of quartz, gnd felspar, althoﬁgh.
undetermined, is small in each case. .
| From this table it is noted that 1llite and kaolln,
‘ the major crystalline minerals in each sample, have apparently
both increased in percentage.in Sampie 3, Thus some amorphous
material must be present in Sampie 1, and absentbin Sampie 3 for

this to be possible,
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