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C.S.160: 1972

CEYLON STANDARD SPECIFICATION FOR BALL CLAY
FOR CERAMIC INDUSTRY

FOREWORD

This Ceylon Standard has been prepared by the Drafting Committes
on Ceramics. It was approvod by the Civil Xngineering Divisional
Committee of the Bursau of Ceylon Standards and was authorised for
adoption and publication by the Council of the Bureau on 3ed Oclober
1072.

The ierm ball clay is applied to a large group of sedimantary highly
plasiic elays, usually dark in colour buat burning to s white or creamy
body. Ball clay resembles the secondary kaoling in that kaolinite
ig the chief constituent, although the content of irapurities is higher.
Ball clay differs from China clay by its greater toughness and plasticity,
better bonding power and lower refractoriness.

Ball clay is widely used in the ceramie industry. 1t is chiefly used
for china and earthenware and as a bonding material for harder and
less plastic clays in vefractories and stoneware. In whiteware bodies ig
plays a dual role in increasing the plasticiby of the raw mix und the
content of {lux.

Tor the parpose of deciding whether a particular requirement of this
standard is complied with, tho final value obsceved or calenlated
exprossing the result of a test or cheervation shall be rounded off
aceordance with €. 8. 102:Cavlon Standard on  Presentation of
Numerical Vulues. The number of figures to be retained in the rounded
off values shall be the same as that of the specified value in this
standard.

In the preparation of this standard considerable assistance has heon
derived from the Geological Survey Department, Cevlon Ceramies
Corporation, and the publications of the Indian Standards Inssitukion.

1. SCOPE

This standard prescribes the requirements, the methods of test and
sampling of ball clav used in ceramic industry.
P 3
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2. REQUIREMENTS

The material shall be in the form of shredded clay, lump or
powder and shall be highly plastic when tempered with water.
The material shall slake in water and form a smcoth suspension
when dispersed,

Particle size distribution - The particle size distribubion of the
material shall be as follows when determined according to the
method preseribed in Appendix A.

Sieve aperture Percent material
Coarser than 53um, max. 5
Finer than 2m, min. 70

Grit - Not more than 5% by mass shall remain on a 53um C. S.

Sieve™ when determined according to the method prescribed in
Appendix B.

Fired colour - The colour of the material when fired to 1,350° C
shall be light grey, or cream and free from any specks or patches.

Plasticity - The optimum water content of the clay in its work-
able plastic state shall not be less than 30% by mass when
determined according to the method preseribed in Appendix C.

Dry linear shrinkage — The dry linear shrinkage of the material
shall be not more than 10% when determined aeccording to the
method described in Appendix I).

Matarity ~ The material fired at 1,250 C shall not show a water
absorption of more than 8% by mass when determined according
to the method described in Appendix K.

Strength — The material shall bave s dry modalus of rupture of
4 y

nob loss than 0-211 kgf/mm? when debermined according to the
method described in Appendix .

Chemical analysis - The maberial shall also conform to the
requirements given in Table 1 when analysed according o the
method shown against each characteristic.

* C. S.124. Ceylon Standard Specification for Test Sieves,
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TABLE 1

CHEMICAL ANALYSIS OF BALL CLAY FOR

CERAMIC INDUSTRY

3-1:7

3-1-8

Serial Charactoristi Requirement | Method
No. haracteristic % by mass | of Test
(i) Ferric oxide (as Fe; O3) max. 1-5 G-2
(ii) Titanium dioxide (as TiO;) max. 1-5 G-3

(iii) | Alumina (as Al; O-) 35+3 G-4

(iv) Ferrie oxide and Titaniwmn dioxida

together (Fe; O3 + TiO;) max. 25 —
(v) | Loss on ignition, max. 15 PG5
3. SAMPLING
3-1  General Requirements of Sampling
3+1-1 In drawing, preparing, storing and handling test samples
the following precautions and directions shall be ohserved.
3-1-2 Bamples shall not be taken in an exposed place.
3:1-3 Sampling instrument shall be clean and dry when used.
3:1+4 Precautions shall be taken to protect the samples, tha
material being sampled the sampling iustrament and the
conbainers for samples from adventitious contamination.
3-1-5 The samples shall be placed in clean dry air-tight glass or
other suitable containers.
3-1:6 The sample containers shall be of such & size that they ave

almost completely filled by the sample.

Each swmple coutainer shall be sealed air-tight with a
stopper after filling and marked with full dotails of sample,
the date of sampling and other identification parbicnlars.

The sample shall be stored in such a manner that during
storage the properties of the material do not geb affectsd.

7
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3-1 9 The sampling shall be done by a person or perscns

mutually agreed to between the purchaser and the supplier.

3:2 Methods of Sampling

3:2-1 Lot - In a single consignment all the material coming from

the same supplier or source shall constitute a lof.

3-2-2 Sub-lot - For the purposs of sampling all the wagonsin a

lot shall be divided into a suitable number of homogenous

sub-lots of approximately equal mass 1n accordance with
Table 2.

3:%-3 A minimum of 25 percsnt of wagons shall be selected at

random from the sub-lot. The corresponding number of
increments to be taken from a sub~lot shall be distributed
over the selected wagons with a view to determining the
number of increments that should be taken from each of
the selected wagons in the sub-Jot.

3:2+4 All the inerements taken from the selected wagons in u

sub-lot shall be pooled togethier to constitute a gross
sample.

TABLE 2
SCALE OF SAMPLING FOR WAGONS

Weight in the bulk No. of sub-lots

No. of increments from
each sub-lot

Up to
6 to
11 to

81 to 100 tonnes
101 and over

5 tonnes 1

10 tonnes 2
50 tonues 3 3

4

5

1) 2) (3)
10
20

40
50

3-3  Preparation of samples

3-3:1 All the increments from the same sub-lot shall be

thoroughly mixed to constitute a gross sample representing
the sub-lot.  The minimum size of the gross sample shall
be about 8kg. If the gross sample 1s less than this,
additional number of incraments shall be drawn so as to
make up the required guantity.
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3-3-2 The gross sample shall be suitably reduced by the methed
of coning and quartering or any other suitable method to
about 750 g which shall he divided into three portions
called laboratory samples, one for the purchaser, ancther
for the supplier and the third as the referee sample, each
duly placed in the sample container.

4. CRITERIA FOR CONFORMITY

One laboratory sample from each sub-lot shall be tested individu-
ally for all the requirements of this specifieation nnd the sub-lot
shall be considered satisfactory if the laboratory sample satisfies
all the requirements of this specification.

The lot shall be declared to conform to the requirements of this
spacification if all ths sub-lots (ses 4+ 1) wre found sabisfactory-
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APPENDIX A

DETERMINATION OF PARTICLE SIZE DISTRIBUTION
A-0 Principle

A1

A-0-1 The progress of sadimentation of a clay suspension in a tall

cylinder is followed by withdrawing sample porions ata
known depth based on the temperature of the suspension
balow the sarface, with a pipette and weighing the sedi-
ment. Stokes law is then applied to find oub the grain

S124,

Apparatus
A-1-1 The Andreasen Pipette ~ The pipette (Sea Fig. 1) consists

of a graduated cylinder (W) not less than 60mm in
diametor and bhaving o capaciby of H50ml when filled to
the upper mwark on the geule. It is provided with a ground
glass stopper through which passes the stem of a pipeite
which extends 200mm beneath the surface of the suspen-
sion and aboubt 40mm {rom the botbom, the bip being at the
level of the zero matk on the seale while the original
surface of the suspension is ab the 200mm mark. The oue
mark pipotte (P) has a capaciby of 10m), and is provided
with a three—way stopeock just ahove the ground glass
joint. The stepeock regulates flow in the tube inside the
evlinder, the pipette (P) and a draining tube for drawing
the clay suspension in a woighed porcelain basin ov silica
dish.

A-1-9 Basin - Porcelain, or silica dish.

A-9 Reagents

A-3

10

A-9-1 Sodium pyrophosphate solution - Digsolve 24-55g of

sodium pyrophosphate (Nag P07 10H;0) in 500m! of
water.

Procedure
A-3.1 Preparation of sample - Crush the clay sample to pass

through a 4-76mm C. 9. Sieve. Detormine the moisture
by drying a portion of the sample at 110° C.
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FIG,
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A-3-2

A-3-3

A-3-4

A-3-5

Place 5-50g of clay sample (calculated, dry basis) in a
250m! wide~mouth hottleand add 200m! of distilled water.
Allow to stand for 24 hours. Add 10ml of the sodium
pyrophosphate solution. Agitate the bottle with its
contents by rotating end-over-end for 17 hours.

NOTE:~ This is best done by packing the bottle in the
jar of a ball mill so as to turn end-over—end as
the mill rotates.

Transfer the dispersed sample to the Andreasen pipette and
add distilled water to bring the level of the suspension to

the upper mark on the scale, making the total volume
550ml.

NOTE:~ This produces a 1 percent suspension, and the
concentration of the electrolyte is 0-002Mol/l
(gram molecule per litre).

Place the Andreasen pipette in a constant temperature
bath at a temperaturs of 30°C, for 15 to 30 minutes to
permit it to abtain the temperature of the bath. Remove it,
shake by hand and replace immediately in the bath.
Withdraw 10ml of suspension at increasing inbervals of
time, at a uniform rate of about 20 seconds. The samples
are drawn at the interval of 3 minutes and 30 minutes, and
then at 1, 2, 3, 5, 8, 24 and 96 hours.

NOTE:- These intervals are chosen arbitrarily, but are
adhered to in order te save time in caleulating
the grain size.

Take 10ml aliquots in small, weighed porcelain basins,
and evaporate to dryness at 110°C. Weigh the residus
accurately to 0-1lmg.

A-4 Calculations

b
2]

A-4-1

Calculate the percentage of the dried residue as follows:—
Mass of dried residue,

M; percent = M;

— X

B, 100
where,
M = mass of the dried residue, and
Mz = mass of the clay sample.

NOTE:- Make a correction for the sodium pyrophos-
phate percent in the mass of the dried residue,
1\’11.
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A-4-2 Calcolation of size distribution - The grain sizes are
calculated from Siokes’ law which may be expressed as
follows: -

Y'Y
\v4 2(D;~D,) gt

where,

r = radius of spherical particle in mm.

h = distance in mm between liquid surface and pipette
tip when suspension is drawn.

1 = viscosity of suspending medium (g/em. sec)

Dy = Densibty of the particle.
D; = Density of suspending medium.
g = gravitation constant (9-81m/s?) and,

e
"

time in seconds from start of the test.

A-4+9-1 When the test is conducted at 30°C, the clay
having s density of 2-65 and distilled water as
the suspending medium, the above formula may
be expressed as follows:

1923V 0
t

where r is expressed in m.

r =

A-4-2-92 Stokes’ law is applicable to angular or cubical
particles of the same weight as spherical
particles. By calculating the grain size as the
edge length, or width, of a cube of the same
volume as a sphere of radius r, the width of the
cube may be expressed as follows:

width of the cube, C = 1-612 ¢

NOTE:- This width of tho cube shall be adopted
for expressing the results of test.

A-4-9-8 Plot a smooth graph with (C) as abscissae and
the percentage by mass (m) finer than the corres-
ponding size as ordinate. From the curve find out
the particle size distribution for the specified sizes.

A-4-2-4 Duplicate tests shall be made on each sample.
If the mass percentages vary more than one
percent, the test shall be repeated.

13
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APPENDIX B
DETERMINATION OF GRIT CONTENT

Outline of the metheod

B-0-1 The clay ground to pass completely 280pm C. 8. Sieve is
web sieved on a 53pm C. 8. Sieve, and grit content is
calculated from the amount of residue remaining on the
sieve.

Apparatus

B-1-1 Balances - A physical balance sensifive to 0-1g and an
analytical balance sensitive to 0-001g.

B-1-2 Mechanical stirrer ~- The stirrer shall essentially be a
mechanically operated stirring device in which a suitably
mounted electric motor turns a vertical shaft abt a speed of
nos less than 1 000r. p. m., without load. The shaft shall
bo fitted with a replaceable stirring paddle, made of non-
rusting metal, plastic or hard rubber. A special dispersion
cup fitted with wire baffles shall be provided to hold the
sample.

B-1-3 Sieve ~ 250pm and 53wwm C. S. Sieves, conforming to
C.8.124 %

Preparation of sample

B-2-1 Brush the elay sample to pass completely 250um C. 8.
Sieve and place in an air oven.  Dry a$ 105° to 110°C for
not less than 5 hours and $hen cool in o desiceator.

Procedure

B-3-1 Weigh about 250g of the sample prepared as in B-2 to
nearest 0 1g and transfer to a glass container of 2 litre
capacity. 'Wetb the clay with 1 litre of distilled water and
allow it to slake for 2 hours. If a frec flowing slurry is
not produced by this treatment, add another 500ml of
water. To ensure complete soparation o dispersion of clay,
agitate the slurey by means of a mechanical stirrer rotating
at a speed of 1 0001, p. m. for 30 minutes.

% C.S. 124, Ceylon Standard Specification for Test Sieves.

14
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B-3-2 Transfer tho slaked and stirred elay sample, without loss to
a 53um C. S. Sieve, and wash by means of a small jet of
waber from a wash bottle. Continue washing until the
water passing through the sieve shows only traces of
sample. Should any lumpy material remain on the screen,
return the residue to the container with the stirrer by
careful washing with a gentle jet of water, and agibate in
about 1 litre of water for 30 minutbes, then wash the slurry
as alveady described. Then again sieve ib.

B-8-3 Nest the sieve on a pan containing aboui Sml of water.
Wash the vesidue by holding the pan and sieve {irmly in
hands, and by sidewise movements, causing the watber to
raise up through the sieve and into the residue. The
movement coupled with interspersed cireular motions allows
thorough waghing. Carefully blot the sieve on its under-
side with a soft damp sponge when no more material pass
through and place the sieve in an air oven. Dry at
110° + 5°C for two hours.

B-3:4 Carefully brush the residus on the sieve to a plazed,
weighing paper, and weigh to the nearvest 0-001g on an
analytical balance.

B-~3:5 Perform a duplicate analysis.

B-4 Calculation

B-4-1 Caleulate the grit content of the clay on the dry mass basis
as follows:-

Grit content, percent = ~%«L X 100

B i)
where,

M; = mass of the residue on 83pm C. 8. Sieve,
and Mz = mass of the dry clay sample.

NOTE:~ Round off the calculated value to the second
place of decimal.

B-4-2 Report the average of threc specimens.
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APPENDIX C
DETERMINATION OF WATER OF PLASTICITY

Outline of the method

(-G+1 The waber content of the elay st the point of magimuom
workability is determined.  This when expressed as a
porcentage on oven dried clay sives the value for water of
plasticiby.

Apparatus

C-1-1 Spatuls.

O~1-2 Poreelain basin.

1.8 Burehte-50ml eapacity.

(O-1-4 DBalance ~ Accurate up to 9-01g
C~1-5 250mm C. 8. Sieve.

Procedure

¢-9.1 Dry thoroughly about 500g of clav at a temporabure i
70° C and crush to pass a 250un . 5. Sieve. Work up the
sioved clay with waber, by adding small guantities of water
from the bursite, to a soft plistic consistency and
thoroughly wedge and knead by haud. Allow it to age for
94 hours keeping it covered by welb eloth during the period.
After 24 hours knead the plastic nmss again snd knead it
woll by further small additions of wuber until proper
working consistency for either axtrusion or moulding into
hars, is obtained. Take three equal portions, the edges and
corners rounded to avoid any hnmidling loss, and weigh
immediately to the venvest 0-01g.

0-%-2 Dry the three clay masses in the voom temperaturs for
24 hours, then dry in an air oveu ab 7¢° C for 24 hours and
finally dry at 1107 & 5°C for 12 hows. Clool them in &
desiceator and weigh to the nearest U+ lg

Calculation
Water of plasticity, percent = My - My
e X 100
M,
Where,
My = masgs in g of plastic clay mass, and
M, = mass in g of the dried clay maas.

NOTE:~ Round off the calculated wvalus to the first place of
decimal.

1-3.1 Report the average of three SPecinens.
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APPENDIX D
DETERMINATION OF DRY LINEAR SHRINKAGE
D-0 Qutline of the methed

D-0'1 The dry linear shrinkage of a clay is delermined by
measuring the decrease in one dimension of a clay mass,
when $he water content is reduced from the plastic state
to the dry state at 110°C,

D-1 Apparates

D-1-1 Mould — A collapsible wooden or any other suitable mould
with internal dimension of 25 x 25 x 120mm, suitable for
forming the test specimen of that size.

D-1-2 Micrometer — Graduated to at lsast 0:0%2mm, %o an
accuracy of + 0:0056mm.

D-2 Procedure

D-2-1 Take a poriion of clay as prepared in C-2-1 and agam
knead thoroughly. Coat evenly the inside of the mould
with a thin layer of kerosene oil or light machine oil.
Press u lump of the plastic clay mass inio the mould.
Take cars to avoid entrapping any air, Sivip off any
excess clay with a straight edged spatula from the top of
the mould and finally wipe off any adhering clay. Make
the surface of clay smooth and mark two reforenco points
approximately 100mm apart. Measure the distance
hetweer the two points accurately to second place of
decimal with the micrometer. Prepare 5 such test
specimeans,

D-2:2 Carefully releasethe test specimens from the mould and
allow to dry slowly under a web cloth for 48 hours.  Air
dry the spascimen for another 48 hours at room temperature,
occasionally turning sides of the test specimens to expose
new surfaces for evaporation. Place the tesh specimens in
an air oven, with sutomatic temperaturs controls, and dry
them at 110° + 5°C for 24 hours. Remove the test
specimens from the oven and keep in a desiccator to cool.
Measure accurately to second place of decimal the distance
between the two reference points.

17
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D-3 Calculation

E-0

E-1

18

D-3-1 Calculate the linear dry shrinkage as iollows: =

Linear dry shrinkage, percent = ;{.,‘,}_’__:;_Iié_ + 100
La

‘Where,
Ly

]

length of the plastic clay mass in mm, aud
L4 = length of the dry clay mass in mm.

NOTE:- Round off the calculated value to the second
place of decimal.

D-3-2 TNeporh the average of the five tesh specimens.

APPENDIX ¥
DETERMINATION OF MATURITY

Outline of the method

E-0-1 Bubbons of plastic clay prepared, are fred bo o temporature
of 1,350°C and the water absorption 18 determined by
coaking the fired buttons in water and measuring the
arount of water absorbed.

Apparatus

p-1-1 Balance ~ Accurate to (- 0lg.

n-1-2 Oven - Capable of maintaining 8 femporature of 105° to
110°C.

t-1.2 Furnace - Muffle farnace, capable of maintaining a
somperature of 1,350°C.

1~1-4 Standard Pyrometric Cone — Any standard pyrometric
cone equivalent %o 1,350‘?(‘. like seger cono 12 shall be
used.
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E-2 Preparation of Test Sample

1~-2-1 Mix sufficient quantity of clay with water cavelully to form
& soft mass and allow to stand, covered with a web cloth,
for 24 hours. Prepare about 10mm thick dises having a
diameter of 25mm by hand pressing the soft clauy mass in
steel moulds. Cover the dises with wot cloth and allow
to dry slowly ab room temperature to avoid warpage or
cracking. Piace the air dried dises in an nir-oven and
graduslly raise the Lemperature in about 6 hours at 105° 4o
110° ¢! and maintain overnight at that tomperature. Take
the samples out and cool in a desiceator.  The individual
dry tast pieces shall weigh about 50g.

E-2+2 Place the test speeimens prepaved as in H-2-1 in an
electric furnace with the standard pyromeiric cone.
Raise the temperature by about 75°C per hour.  After the
pyromeiric cone bends indicaling abisimnent of the
specifisd tomperature, hold it for 30 minutes and then
allow the farmace to cool to about 100° to 1650° C, take the
discs cub and eool in a desiceator.

E-3 Procedure

F~3-1 Weigh individually 5 test pisces. Immerge them, in a
beaker, in distilled water and boil for 5 houvs, taking care
that the specimens are covered with water at all times.
Use setter pins or some similar device to separate the
specimens from the bottom and sides of the pan and from
each other. After 5 hours, allow the pieces to soak in
water for 24 hours.

F~3-2 Blot each piece lightly with a moistened, lint free linen or
cotton cloth to remove all excess water from the surface.
Avoid excessive blotting as that will remove water from
the pores. Weigh immediately after blotting to nearest
0-05¢.

19
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-4 Calculation

Ji-4+1 Caleulate the water absorption as follows:

) . Mo M,
Water absorption, percent, = o Y X 100
A
Where,
M = mass ol saturated tost piece, and
M; = mass of the dry test piece.

ji-4+2 Report average of the values obtained with the five test
pieces.

APPENDIX F
DETERMINATION OF STRENGIH

F-0 Outline of the method

1~0-1 The modulus of rupture of dry clav bodies containing 50
percent quartz is determined by using a single beam
apparatus with centre point loading.

-1 Apparatus

F-1-1 A suitable apparatus consisting of the f{ollowing essential
features shall be used.

w-1-1-1 The load shall be applied at the centro point of
the span, normal to ihe loaded surface of the
beam, employing bearing blocks designed to
ensure that forces applied to the beam will be
vertical only and applied without eccentricity.

F-1-1-2 The load shall be applied at a uniform rate and
in such a manner as to avoid shoek.

P-1+1+8 The edges of the load applying block and of the
supports shall not depart from a plane by more
than 0-05mum.

20
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-2 Preparation of Test pieces

-2-1

Mix sufficient quantity of elay with egual amount of
quartz. The quartz shall be so ground that 30 percent
shall be of a size between 150 microns and 75 microns and
70 percent shall pass 75pm C. S. Sieve. Pags the clay
and quartx mixture three times thvough a 250pm Q. S.
Sieve. Then mix with sulficient quantity of water and
knead with hand into o soft, plastic and homogsnous mass.
Allow the plastic mass fo age for 48 hours. After ageing,
pass the plastic mass three times through de-airing pug
mills, with a vacuum of about 500mm of mercury. Extrude
bars of 25mm diameter from the air dried plastic mass and
cub in bars of 180mm length. Place bars on the glass
plates very lightly oiled and put marks exactly 100mm
apart on each test bar.  Cover the test bars with a piece
of wet cloth and allow to dry in air at room temperaturs.
After five days of drying at the room temperature with
occasinnal turning around the axis, dry them {inally in an
air oven slowly raising the temperature to 110° + 2°C.
Cool the test bars in a desiceator. The test bare shall be
straight free from warpage.

2.2 Prepare ab least 10 such test bars.

F-3 Procedure

F-3-1

Place a test bar on $wo of the bearing edges, in such »
way thab the bearing edges coincide with the mark made
on the test bar. Apply the load uniformly at the centre
point at u rate of &kgls approximately. Note the load
which just breaks the test bar.

F-3-1-1 Repeat the test with 9 other test bars.

F-4 Calculation

41

Caleulatio the dry modulus of rupture as follows:

Modulus of rupture = 80PL

Whero, =100 7 @ (Kghum?)
i = total load in kg,
Iy = span of the bar in mum and
d = diameter of the test bar in mm,

Report the average of the valueg, not differing individually
by more than 5 percent.

£
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APPENDIX G

CHEMICAL ANALYSIS OF BALL CLAY

-0 Quality of Reagents

G~0-1 Unless otherwise specified, purs chericals and distilled

waber shall be used.

NOTE:- ‘Pure Chemicals’ shall mean chemicals that do
not contain impurities which affect the results of
analysis.

G-1 Determination of oxides of iron, titanium and aluminium

G-1-1 Principle - Ball clay is decomposed by sintering with

fusion mixture and the fired musg is extracted with
hydrochlorie acid.  Silica is dehydrused by baking and is
filtered. From the filtrate hydroxide of iron, titenum and
aluminium are precipitated by amronia, fiitered, washed
and ignited. From the ignited vaixed oxide, ferrie oxide
and titanium dioxide are estimated and alumina is found
out by difference.

Heagents

(1—1-2-1 Fusion mixture - Mis carbonates of sodium and
potagsinm in equal properiions.

(3~1-9-9 Dilute hydrochioric acid - 1:1 and 1:4 (by
volume).

(3-1- Concentrated sulphuric acid - sp.gr. 1-84.

[}
W

(1-1-9.4 Hydrofluoric acid - 40 percent.
(i-1-2-5 Potassium bisulphate - =otid.
G-1-2-6 Ammonium chloride - .olid.
(~1-9-7 Dilute nitric acid - 1 : | (by volume).

G142

o
o

Methyl red indicator solution - Dissolve 0-15g
of methyl red in 500ml ol distilled water.

G-1-2-9 Conceatrated ammonium hydroxide - sp.gr. 0.90
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G-1-9-10 Ammoniacal ammonium nitrate solution -

Dissolve one gram of ammonium nitrate in
100ml of water and make it slightly alkaline to
methyl red with dilute ammonia.

G-1:3 Procedure

G-1-3-1

G-1:3:2

G-1-3-3

Mix thoroughly about 0:5g of the accurately
weighed test sample with 5g of fusion mixture in
s covered platinumn crucible and cover the
mixture with a layer of the fusion mixture.
Raise the temperature gradually until frothing
ceases and then complete the fusion by main-
taining the temperature ab 900° to 950°C for
about 30 winutes.

Cool, place the crucible and lid in a porcelain
basin and add 80ml of dilute hydrochloric acid
(1:1). Warm until the melt has disintegrated,
wash the crucible and lid with dilute hydro-
chloric acid (1:4), taking care to remove all silica.
Break all lumps with = glass rod and evaporate
slowly to dryness over a steam balth or on an
olectric hot plate breaking occasionally the crust
that may hinder the evaporation. Bake for an
hour at 110°C, preferably on a sand bath to
drive off hydrochloric acid.  Add 20 to 30ml of
dilute hydrochloric acid (1:1) and 50ml of hot
water and heat to boiling to dissclve the soluble
salts. Alow to sebtle for a few minutes and
then filter through filter paper (Whatman No. 41
or equivalent is suitable). Wash the silica first
with dilate hydrochloric acid (1:4) snd then
with hot water until completely free from
chloride. Preserve the paper and the rosidue (A).

Transfer the filtrate back to the dish  Again
evaporate the filtrate and re-bake for dehydra-
tion of silica. Moisten the residue with a few
drops of dilute hydrochlorie acid solution (1:1)

23
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G-1-3+4

add hot water, filter, wash arid collect the silica
residue (b) as under G-1:3-2. Preserve the
filtrate for the determination of mixed oxides.

Placs silica residues (A) and (B) without drying
in a platinum crucible and heat cautiously to dry
the residue and char the papers. Burn off the
carbon and ignite at 1 100°C. Cool. Moisten
the contents with 1ml of water, add three to
four drops of concentrated sulphurie acid and

~15ml of hydrofluoric acid. Evaporate the solu-

tion to dryness on a sand bath or under an infra

" ‘red lamp, heat again slowly at first, and then on

G-1-3-5

G-1-3:6

the Blast Meker for 1-2 minutes. Preserve
the residue (C) for determination of mixed oxides.

Fuse the residue (C) preserved under G-1-3-4
in the erucible with 1g of potassium bisulphate,
cool and extract with a small amount of water
acidulated with concentrated sulphuric acid.
Add to the filtrate reserved under G-1:3+3,
Add about 5g of ammonium chloride and a few
drops of dilute nitric acid and heat almost to
boiling. Add three drops of methyl red indicator
and add slowly 1:1 ammonium hydroxide until
the colour of the solution changes to yellow.
Boil the alkaline solution for one to two minutes
to remove the excess ammonia; allow to settle
for about 5 minutes and filter through filter
paper (Whatman No. 41 or equivalent is suitable).

Puncture the bottom of the filter paper, wash
down the precipitate completely into the original
beaker first with water and then with 10ml
of concentrated hydrochloric acid and 50ml of
hot water. Place the filter peper inside the
beaker and macerate well. Place the covered
beaker on the steam bath for about 15 minutes
for complete solution of the hydroxides. Dilute
to 200ml, precipitate and filter as described
under G-1+3-5 and wash with hot ammoniacal
ammonium nitrate solution.
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Wash the precipitate thoroughly till it is free
from chloride, place it in a weighed platinum
crucible, burn filter paper slowly and ignite at
1100°C to constant weight. This ignited
residue of mixed oxides consists of ferric oxide,
titania and alumina.

Percenfiage of mixed oxides =

Difference in mass of platinum crucible x
mass of sample

100

G-2 Determination of Ferric Oxide

G-2-1 Principle - The ignited residue of mixed oxides is fused
with an alkaline bisulphate and the fused mass extracted
with sulphuric acid. After removal of silica, iron in the
filtrate is determined by the colour developed with 1:10
orthophenanthroline and the optical density of the solution
is measured with the help of an absorptiometer and

G-2-2

compared
Reagents
G~2-2-1
G-2-2-2
G-2-2-3
G-2-2-4
G-2+2-5
G-2-2-6

G~2:2-7

with the standard.

Potassium bisulphate - solid.

Sodium bisulphate - solid.

Dilute sulphuric acid - 1.9 (by volume).
1:10 Orthophenanthroline - 0.1 solution.

Hydroxylamine hydrochloride - 10% solution.

Sodium citrate - 10% solution.

Standard iron solution - (1] = 0-0001g of
Fe; 03). Dissolve 0-4911g of ferrous ammonium
sulphate in water and add 10ml of dilute
sulphuric acid (1:1) and 5ml of hydrogen pero-
xide (20%). Boil for 15 minutes to dééémpose

- the excess of hydrogen peroxide. Cool and

dilute to 1,000ml in a measuring flask.

25
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G-2+-3 Procedure
G~2-3+1 Fuse the residue obtained under G~1-3-7 with

potassium or sodium bisulphate in a porcelain
crucible. Disssolve the melt in dilute sulphurie
acid (1:9) and evaporate to fumes. Cool, dilute
with water and filter off any silica. Wash the
residue with hot water. Make up the volume of
the filtrate to a standard (say 100ml) with dilute
sulphuric acid.

G-2-8-2 To a set of three 100m! volumetric flasks, add

nothing to the first (to serve as a blank).
Pipette suitable aliquots of the standard and
sample solution to the other two, depending on
the amount of iron present in the sample
solution. Add 5ml of hydroxylamine hydro-
chloride solution to each flask with a graduated
cylinder and allow to stand for 10 minutes.
Add 10ml of orthophenanthroline solution
followed by 10ml of sodium citrate solution and
stir well. Dilate to the mark with distilled water,
mix and keep for one hour. Measure the optica]
density at 560pm (or appropriate filter) of the
sample and the standard solutions, using reagent
blank as the reference blank solution. Calculate
the concentration of iron in the sample solution
by comparing with the standard and hence the
percentage of iron in the original solution.

G-3 Determination of Titania

G-3-1 Outline of the method - To the sulphuric acid solution of
the ignited mixed oxides hydrogen peroxide is added and
the colour due to iron is supressed by means of phosphoric
acid. The titanium in the solution is determined colori-
metrically with the help of an absorptiometer and compared
with the standard.

G~3+2 Reagents

G-3-2-1 Dilute sulphuric acid - 1:20 (by volume).
(3-3-2-3 Phosphoric acid - 85%.
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G~-8-9.3 Hydrogen peroxide ~ 30%.

G~3-9-4 Standard titanivm solution - (1mi=0-0001g of
Ti02)-

Weigh to the nearest milligramme 0-500g of
pure caleined titania previously dried at 110° C.
Fuse with 8-10g of potassium bisulphate in a
clean platinum crucible, keep at a temperature
as low as possible to maintain fluidity. Cool the
fused mass and dissolve in about 300ml of dilute
sulphuric acid (1:5), filter and transfer to a
500ml graduated flask, and make up to the mark
with dilute sulphuric acid (1:20), mix thoroughly.
Take 10ml of this solution in a 100ml graduated
flask and dilute with hot water to the mark.

G~3+3 Procedure - To a set of three 100ml volumetric flasks, add
nothing to the first (to serve as a blank). Pipette suitable
aliquots of the sample and standard solulions to the other
two flasks, depending on the titanium present in the
sataple solution. Add 50ml of dilute sulphuric acid to each
of the flasks with a graduated cylinder and sufficient
phosphoric acid to the flask containing sample solution to
decolourise the iron. Add the same amount of phosphoric
acid to the other two flasks. Add 5ml of hydrogen peroxide
solution to all three flasks, mix well, dilute to the mark
with distilled water. Mix, keep for half an hour and
measure the optical density of the sample and the standard
solutions at 410Mm, (or appropriate filter) using reagent
blank as the reference blank solution. Caleulate the con-
centration of titanium in the sample solution by comparing
with the standard and hence the amount of titania in the

- original solution.

G-4 Determination of Alumina
G-4+1 Principle — Alumina is estimated by difference.

G-4+92 Calculation

Alumina (as Al; 03), percent by mass = —M—%J—M—L X 100
1
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Where,
M

M,

M,

G~5 Determination of

= mass in g of the mixed oxides as obtained in
G-1-3-7.

= mass in g of the ferric oxide and titanium
dioxide together as calculated from G-2-4
and G-3 -4 respectively.

= Mass in g of the sample taken.

loss on ignition

G-5-1 Procedure - Take about 50g of the material in a porcelain
basin and heat to constant weight at 105° + 2°C. Cool in
a2 desiccator.

G-5-1.1 Heab 1g of the above dried material in a plati-

G-5:1-2

28

num erucible for 15 minutes over a small flame,
then for 30 minutes over a good Meker burner,
with the lid on for the last 10 minutes. Cool the
crucible and contents in a desiccator, weigh
again, heat for 10 minutes over the Meker
burner, and then weigh again after cooling.
The loss in mass denctes loss on ignition.

Calculation -
Calculate the loss on ignition as follows:—

Loss on ignition, percent
M- M,

by mass = 100 x M,

Where,

M; = mass in g of the dry material and

M; = mass in g of the material after ignition.
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SLS CERTIFICATION MARK

The Sri Lanka Standards Institution is the owner of the
registered certification mark shown below. Beneath the mark,
the number of the Sri Lanka Standard relevant to the product
is indicated. This mark may be used only by those who have
obtained permits under the SLS certification marks scheme.
The presence of this mark on or in relation to a product
conveys the assurance that they have been produced to comply
with the requirements of the relevant Sri Lanka Standard
under a well designed system of quality control inspection
and testing operated by the manufacturer and supervised by
the SLSI which includes surveillance inspection of the factory,
testing of both factory and market samples.

Further particulars thhe terms and conditions cyrthe permit
may be obtained from the Sri Lanka Standards Institution,
17, Victoria Place, Elvitigala Mawatha, Colombo 08.

Printed at SLSI (Printing Unit)
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SRI LANKA STANDARDS INSTITUTION

The Sri Lanka Standards Institution (SLSI) is the National Standards Organization of Sri Lanka
established under the Sri Lanka Standards Institution Act No. 6 of 1984 which repealed and
replaced the Bureau of Ceylon Standards Act No. 38 of 1964. The Institution functions under
the Ministry of Science & Technology.

The principal objects of the Institution as set out in the Act are to prepare standards and
promote their adoption, to provide facilities for examination and testing of products, to operate
a Certification Marks Scheme, to certify the quality of products meant for local consumption
or exports and to promote standardization and quality control by educational, consultancy

and research activity.

The Institution is financed by Government grants, and by the income from the sale of its
publications and other services offered for Industry and Business Sector. Financial and

administrative control is vested in a Council appointed in accordance with the provisions of

the Act.

The development and formulation of National Standards is carried out by Technical Experts
and representatives of other interest groups, assisted by the permanent officers of the Institution.
These Technical Committees are appointed under the purview of the Sectoral Committees
which in turn are appointed by the Council. The Sectoral Committees give the final Technical
approval for the Draft National Standards prior to the approval by the Council of the SLSI.

All members of the Technical and Sectoral Committees render their services in an honorary
capacity. In this process the Institution endeavours to ensure adequate representation of all

view points.

In the International field the Institution represents Sri Lanka in the International Organization
for Standardization (ISO), and participates in such fields of standardization as are of special

interest to Sri Lanka.

Printed at the Sri Lanka Standards Institution, 17, Victoria Place, Elvitigala Mawatha,
Colombo 08.
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