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. Chemical heneficiation has heen examined as a
means of inproving *He whiteness of clays from Tea-tree
Gu11y9 I, Crawford and 3irdwood,

T4 has been concluded that such treatment

would he uneconomic for these clays,



1, IWRODUCHION

Tially Py

In maﬁy'induéﬁrial apnlicetions such as in naper
ma.nufecture the suitanhility of a clay is devendent uron its
color, the most acceptahble clays heing those which are almost
pure white,

Some local clays have a restricted use in iﬁdustry

-~

hecause they are helow the required standard of whiteness,

Reduction or elimination of their color hy some simple
chemical ireatment was considered as a means of extending the
usefulness of such clays, This repoxrt desbrihes some
praliminary wori carried out on three local clays,

L MATGLIAL DXAMINED
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The four samples of clay examined in this
investisation were elutriated nroducts prepared hy the
allurgy Sedtion,
The samnlm" were anwro timately 500 g, in weight,

and were . descrihed as follows :-

sSamnle No, Descrlnulon
M,37 . Tea-tree CGully -~ final washed product,
M, 38 Mt, Crawford - i 1 "
M, 39 Sirdwood - fine washed w»roduct

MJ4O sirdwood

coarse washed product,

3 EOUIPMDHL

3,1 - Leaching tests were carried out in 400 ml, and
600 ml, beakers, relying on the agitation caused hy hoiling
to keep the clay susnpended in the reagent solution, Vacuum
filtration on Buclner funnels was found to be satisfactory
and reasonahly ranid, Products were dried in an air oven at
60° o 7000,, and the dried products re-ground in a Wedgwood
mortar, . ‘

3.2 - To ohtain accurate compsrisons of the degree of
whiteness of the products, a G.M, Mark II fluorimeter wos
modified for use as.a reflectance meter, By suitable

adjustment of sensitivity, it was found nossihle to set the
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ingtrument to give zero reading with an emnty slide, and full
scale deflection with finely ground magresium carhonate

nacked intc a yiatinum dish and placed in the sl ide, Clay

nreducts were similarly piaced in the instrument and the
reflectance wes rad directly as a percentage of that ohvained
from magaesium carhonase,

3.5 - Irmition tests were carried out in worcelain

crucihles in an air atmosphere muffle (nichrome wound) at

tempcratures un to 950
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fests ware carcied out using hydroghloric acid,
nitric acid, sulphuric acid with sodium fluoride, sodium
carhoratc, sodium bi-carhonzte, sodium hydroxide, sodium
sulphite, sodium ritrite end hlcaching nowder (chloride of
lime) 28 nossihite leaching or hleaching agents,

Tincly ground mgnesium carhonate (4,R, grade) was
‘used as & standard of 100 ner cenwt reflectance,

5, IXPURIMENTAL PROCFDURD

Provy

5.k - Lgaching,

Proliminary tests in the Metallurgical Laboratorics,
using dilute sulphuric acid with and without reducing agents
such as sodium sulphite, had hean unsuccessful, It wes
decided, therefore, %o employ_moro.drastic treatment initially
than would he desirable commercially and if any treatment
were successful, then the minimum concentration of reagent
and other conditions ncecessary could he determined,

The nrocedurc adonted consisted of hoiling the
samﬁle wi'h the various reagents, at a nuln density of 5 rer
cont solids, ¥or 45 minutes o 1 hour, The hot solutions
vwere filtercd on a Euchner funnel and tixe residues washed
several times with water, dricd at 600 ~.TO°C,, re-ground
and thén compared with the originéls, both visually and by

reflectance mea surcement,
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5.2 - Reflcétance measurchénts.
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Using the modified G,M, Mark II Tluorimeter,
reflectance measurcments were made on the clay nroducts and
on the samnles as received, Samnles were nacked into
ﬁlatinum dishes (1.5‘cmb diameter) using 2 smatula to ohiain
a surfacc as smooth &nd level as pbssihle. Constant checks
of the zero and 100 pcr cent setting of the instrument were
made using the ampty siide, completely "lackened, as zero,
and a dish packed with magnesium carbonate as 100 ner cent,
A standard déviation in precision of the order of 1.5 ner
cent was obtained from these measurements, usiﬁg a freshly-

packed nlatinum dish for cach rcading This was considered

[N
%o he sufficiently accurate to cna™le commarisons to he mde,

2.2 - Ignition tes

Dot
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Although it weas apprecisted thnt ignition of <he
clays would destroy their desira™.e pronertiecs for use as
fillers, some of the preparcd nroducts together with the
original samnles were ignited for an hour at 95000,‘in an air
atmosphere mufiic in open porcelain crucihles, | The colour
of the ignited prodﬁcts gave an indication of the amount of
iron remaining, - In some cascs the whitening of the samnle
hy ignitioh showed that the éoloration of the clay or nroduct
was not due to iron,
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6.1 - Visual Commarison,
Table 1 indicates the apnearance of nroducts

ohtained by treatment with the reagents shown,

6.2 - Reflectonce Measurcments,
Tahle 2 shows the reflectance.of the clawvs and

some of the nroducts, cxhressed as a nercentage of the

H

eflectance ohtained from finely pround magnesium carhonate



TALLE 1,

PHYSICAL AZPBARANCE OF

-1

TREATED CuinY,

AFDBARANCE  OF DUCT,
R Gl m——— e - o me T -
Sz M, 37 M, 38 M, 30 M, 40
Wil . iight fawvn  cff-white light cream light cream
1§ ECL light grey sff,i.gh'tly very glightly very slightly
immroved imnroved improved
1 1]. :“Cl + 5;‘,; C:TJ_Orj_de Of 13m8 M W il i " i i1 h it
2 .L‘: I-Cl 3] i i i 1 " 1 it H i
1 HEnSOs + 1 K 1‘3&25’03 no ciaange no change no change no change
1 H EpS0p + &,CL H had lignt grey slightly very slizhtly  very slishitly
- imnroved imnroved imnroved
o} H- I" 504 I Oo" ‘-‘l_\‘ lw;(?,F 1 it i it i i1 1 i it ’ it
1 :Lj. ..[':1703 —- — H i 5 _
1 ¥ EWOz + 575 ¥alN0y (added over the _ _ o 4 _
_ period)
1 4 FayCoz sl i"‘“ﬂj no change no change no change
d -L).\a
1 § HaoOx - - " " -
1 0 XaliCOs, - - ! ! -
2 N HC1L followed dy 1 I BapCC3 light grey s1lizhtly very slightly very slightly
' improved imnroved improved
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RBATMBEL,

2 i Lrthm T e

\l\Cu (%)

o U,37 W38 W30
Nil 80 90
1 X HCyL 81, 06
2 N HCL 82 97
2 § HCL followed 2y 1. ._.l\_T lanCO03 82 96A
1 ¥ 55804 + 0,00 N Nal’ 80 96-
2 N Ep504 + 0,1 ¥ Ne? i _
1 _*‘j 10z - ..
1. M HaoCoz 78 92
1 N HaOH .. _

M4O

e A L B ittt

87 78
oL 8.
G2 82
92 82
89 ' 81
o i
90 -

89 79

e ]

6.3 ~ Effect of Ip;lliytion,

’Jla‘ﬂe 3 1ists the changes udged visually, which
s J Ts

occurred on 1gn1't;1on at 950°C, of nortions of the nroducts

for one hour in air,
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CuAilGE IN COLOUR ON ICGWIITON,

REAGHNT M, 37 1, 58 M, 39 M, 40
Nil fawn to off=wiite light crecam 1light cream
pink, to very to light to light

1N LG light grey

o cream,

1 H NanCOsz fawn o
pinik,
1 N H2804 + linght grey
0,1 N NaF, <o cream,
1 N HaOH

1. N ENOs

lisht nink

off-white

to vhite,

off-white
to very

Light pinlk,

cff-white
to white,

pinik,

1i~ht cream
to off-whie,

light cream
to 113_11,
ninl,

light crcam
to of f-white,

light cream
to lLight
ninlk,

light crean
to 1 1ght
pinlk,

[T S
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nink,
light cream
to of f-white,
lizht cream

to light
nink,

lizht cream
to £ f-white,
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It was considered that the most likely causes of
. colour in these clays were s-

iron. as limoanite,
orsanic mather,

==

other coloured minerals,

-
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Jhiile colour due to certain refractory minera?
imnurities would not e éasily removed, it was considered
that acid leaci:ing would remove 1imonitic iron if w»nresent and

wt carhonate leaching would »nrohahly attack organic matier,

An ex:mination of the resulis tahula ted ahove
shows timt some improvement of all samnlcs was obtained by
1each¢-o with hydrochloric acid ox with sulnhuric acid and
fluoride, Although the colour changed, Sammle M,37 gave
very little improvement in rci? ectance, However, ignition
tests confirmed that most of the iron had been removed, that

is, the pink colour duec to Iferric oxide did not deveclon on

ignition, althcoush a creem colour stil’ remained after

ignition,
Samples M,3¢ and M,40 mehaved similarly, and much
less colour remined after ignition, In these three samnles

it is evident that paft of the coloration is due neither to
limonitic iron nor to organic mticr as it is not destroyed
hy acid digestion or by ignition, There annears to he no
11keTihqod of chtaining satisfactory imnrovement of thesec
samnles by leaching,
The h»est improvements in reflectance for all
éamples were ontained with 2 normal hydrochloric acid,
Retreating the same samnles with 1 norma’ sodium carhonate
to remove any'further organic matter showed no further
improvement, although with Samnles M,38 and M, 39, direct
sodium carbonate leaching had nroduced a slight imnrovement
in reflectance, It is aprarent that any organic matter
dissolved by sodium carbongfe solution is also dissolved by

acid leaching,
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‘Sample M,38 was the whitest clay of the four
received and also showed thg moximum imnrovement in reflect-
ance by acid leoaching, namely from 90 %o 97 ner cent, The
acid-tfoated products when'ignited were almost nure wnite,
indicating that the colour remaining was possibly due to
organic matter, However, & re-treatment, using sodium
carbbnate, did not improve the reflcctance, and the use of
bleaching nowder with hydrochloric acid made no difference to
the product° It is aﬁnarent that the remining colour is
difficult o femove hy means dfhor than ignition,

Samnle M,37 showed no significant imnrovement witi:
acid, alkali or Mlcaching agents,

Sample M, 38 was imnroved to a large extent by acid
trectment, but the remainirg colour could not ™o removed
except hy ignition,

Samples M,39 and M,40 were imnroved to a small
extent by acid Lleaching dbut the result was not considered to
he significent, the best reflectance measurements heing 22 and
82 per cent resnoctively,

In general, no imnrovement was ohtained with oxidis-
ing or reducing agents such as blecaching nowder cr sodium
sulphite, Alksaline treatments were also not effective,

Of tho acid treatments, hydrochloric acid was the most
offectivé, although sulphuric acid with sodium fluoride was
almost as good, | he effectivencss of 2 norml acids was
1itfle better than 1 norme) acids ond it is 1ike'y that much
weaker acid could he used on a clay amenable to treatment,
suéh as Samnle M, 38, |

As mo significant gencral imnrovement was achieved
W ith these four samples, the furiher work necessary to
determine the minimum acidity reqﬁired for Yeachings was not

carried out,
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The results indicate that only in the case of
Samnle M,%3 is a Jdeaching treatment likely to give a signifi-
dant imnrovement in the degree of whitencss of the clay,

lio accurate €s 1m3to can be made of the total cost
of such “treatment buh the cost of 1oa0ﬂ1nﬁ with 1 normzl
hydrochloric acid would he of the order of £4 ner +ton of c’ay
troated, as showa helow ;-

Assumntions -
Cost of concentrated hydrochloric

acic - £40 mner ton,
Leaching solution 1 norm. hydrochloric
' acid, , e
Tulp density : 30 per cent solids,
Acid availabic for re~-cycling - 50 per cont oft origirdl

Coleulations - ‘
In 100 1%, of pulp, 30 1h, clay is loached with )
76 .h, 1 N hC1

Acid concumption ig then 35 1hs, 1 N KC1 nor 30 1h,

of clay treated, equal to apnroximtely 3 hs,

conc, LC1L per 30 1h, clay or 200 1hs, acid nor

ton of clay,

Cost of hydrochloric wCld = &4 vcr ton of clay treated,

Sulphuric acid and fluoride lecaching would probably
be somewlat cheaper depending on the availahility and cost of
fluorite (CaF2) or other fluoride,

It is considered that the materia’s cost would
probebly be uncconomic unless a greater degrec of imnrovement

then thet indicated hy the ahove te °t was ohitained,
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