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Foreword

This Section of BS 1902 : Part 2 has been prepared under
the direction of the Refractory Products Standards
Committee. It comprises a revision and combination of the
following three Parts of BS 1902.

Part 2A : 1964 Chemical analysis of high silica and
aluminosilicate materials

Part 2B : 1967 Chemical analysis of aluminous materials

Part 2D : 1969 Determination of silica in high silica,
aluminosilicate and aluminous materials by coagulation

This Section supersedes all these Parts, which are with-
drawn. Alternative methods, giving instrumental techniques,
are presented in BS 1902 : Sections 9.1 and 9.2.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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BS 1902 : Section 2.1 : 1988

Methods

1 Scope

This Section of BS 1902 : Part 2 describes methods for the
chemical analysis of refractories containing predominantly
silica (SiO, ) and/or alumina (Al, O3).

Appendix A gives the instrument calibration procedures
associated with the test methods.

NOTE. The titles of the publications referred to in this standard are
listed on the inside back cover.

2 Definitions

For the purposes of this Section of BS 1902, the following
definitions apply.

2.1 high silica refractory. A refractory containing 92 % or
more silica.

2.2 alumino-silicate refractory. A refractory containing
between 8 % and 45 % alumina, the balance being
predominantly silica.

2.3 aluminous refractory. A refractory containing more
than 45 % alumina, the balance being predominantly silica.

3 Sample preparation

3.1 Sampling of the batch

The procedure for sampling of refractory products shall be
in accordance with a sampling plan.
NOTE. A suitable sampling procedure is given in BS 6065. Guidance

for the use of BS 6065 is given in BS 1902 : Sections 3.1 and 7.1
and in BS 6434.

3.2 Grinding

High silica and alumino-silicate refractories shall be ground
in either agate, boron carbide or iron mortars. In the last
case iron contamination shall be removed by treating with a
magnet.

Aluminous refractories shall be ground in either alumina,
boron carbide or iron mortars. In the last case, iron
contamination shall be removed by treating with a magnet.

NOTE 1. Unless a boron carbide mortar is used, it may be necessary
to prepare a sample by each of the other appropriate methods, carry
out the main analysis on the iron-ground sample, with an iron (I11)
oxide determination on the agate-ground or alumina-ground sample,
and then calculate the results to the latter iron content. Any metallic
iron introduced will tend to oxidize to the iron (l11) state by the
heat treatment during the determination of the loss on ignition,

and should be assumed to do so completely. Correction should be
made for the difference in iron (I11) oxide content of the two
samples, expressed as metallic iron, the state in which it is present
when weighing out the sample.

The sample for analysis shall be ground to pass completely
through a 125 pm sieve in accordance with BS 410.
NOTE 2. A non-metallic (e.g. nylon bolting cloth) sieve is preferable.

*Also known in industry as boric acid.

4 Reagents

4.1 General

All reagents shall be of analytical grade and distilled or
deionized water shall be used throughout the analysis.

4.2 Solid reagents
4.2.1 Orthoboric acid™.

4.2.2 Calcein indicator (screened). Mix by grinding together
0.1 g of calcein, 0.06 g of thymolphthalein and 10 g of
potassium chloride.

4.2.3 Fusion mixture. Mix anhydrous potassium and
sodium carbonates in equimolar proportions.

4.2.4 Methyl thymol blue complexone indicator. Mix by
grinding together 0.2 g of methyl thymol blue complexone
and 20 g of potassium nitrate.

4.2.5 Potassium periodate.

4.2.6 Potassium pyrosulphate.

4.2.7 Silica, a quartz or sand of greater than 99 % m/m
purity.

4.2.8 Sodium carbonate (anhydrous).

4.2.9 Polyethylene oxideft.

4.2.10 Accelerator tablet, or finely macerated filter paperf.

4.3 Solutions
4.3.1 Acetic acid (glacial).

4.3.2 Acetic acid solution (1 + 1). Add 250 mL of the
acetic acid (4.3.1) to 250 mL of water and mix.

4.3.3 Ammonia solution, density = 0.88 g/mL.

4.3.4 Ammonia solution (1 + 1). Add 500 mL of the
ammonia solution (4.3.3) to 500 mL of water and mix.

4.3.5 Ammonium acetate solution (400 g/L). Dilute

570 mL of the acetic acid (4.3.1) to 1700 mL with water,
add carefully 570 mL of the ammonia solution (4.3.3) and
mix. Adjust to a pH of between 6.4 and 6.8 with either
acetic acid or ammonia solution.

4.3.6 Ammonium acetate solution (100 g/L). Dilute
250 mL of the ammonium acetate (4.3.5) to 1 L.

4.3.7 Ammonium acetate buffer solution. Add 120 mL of
the acetic acid (4.3.1) to 500 mL of water, followed by
74 mL of the ammonia solution (4.3.3). Dilute to 1 L and
mix.

4.3.8 Ammonium molybdate solution (80 g/L). Dissolve
80 g of ammonium molybdate in water, filter if necessary,
dilute to 1 L and store in a polyethylene bottle. Discard
after 4 weeks, or earlier if any deposit is observed.

4.3.9 Ammonium vanadate solution (2.5 g/L). Dissolve
1.25 g of ammonium vanadate in water and dilute to
500 mL.

tFor information on the availability of this material, apply to Enquiry Section, BSI, Linford Wood, Milton Keynes MK 14 sLEDOCl,ImentS
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4.3.10 Bromophenol blue indicator solution (1 g/L). Grind
0.1 g of bromophenol blue with 1.5 mL of sodium
hydroxide solution (4 g/L), dilute to 100 mL with water
and mix.

4.3.11 Chloroform, B.P. grade.

4.3.12 Cupferron solution (60 g/L). Dissolve 3 g of
cupferron in 50 mL of water, filter if necessary. Prepare
this solution freshly when required. Store the solid reagent
in a tightly stoppered bottle in the presence of a piece of
ammonium carbonate to prevent decomposition.

Unless the solid reagent is in good condition, brown colours
of varying intensity may arise during use, for example in 8.4.
Such colours may interfere with the detection of the
end-point of the titration.

4.3.13 2,4-dinitrophenol indicator (saturated solution).
Dissolve 1 g of 2,4-dinitrophenol in 100 mL of hot water,
cool and filter.

4.3.14 Dithizone indicator solution (0.25 g/L). Dissolve

0.0125 g of dithizone in 50 mL of the ethanol (4.3.15).
NOTE. This solution will keep for about 1 week.

4.3.15 Ethanol (95 % V/V solution), industrial spirit.
4.3.16 Hydrochloric acid solution, density = 1.18 g/mL.

4.3.17 Hydrochloric acid solution (1 + 1). Add 500 mL of
the hydrochloric acid solution (4.3.16) to 500 mL of water
and mix.

4.3.18 Hydrochloric acid solution (1 + 4). Add 200 mL of
the hydrochloric acid solution (4.3.16) to 800 mL of water
and mix.

4.3.19 Hydrochloric acid solution (1 + 19). Add 50 mL of
the hydrochloric acid solution (4.3.16) to 950 mL of water
and mix.

4.3.20 Hydrofluoric acid solution, approximately
40% V/V.

4.3.21 Hydrogen peroxide (20 volume solution).

4.3.22 Hydroxylammonium chloride solution (100 g/L).
Dissolve 10 g of hydroxylammonium chloride in warm
water, filter if necessary, cool and dilute to 100 mL.

4.3.23 Nitric acid, density = 1.42 g/mL.

4.3.24 Nitric acid solution (1 + 2). Add 100 mL of the
nitric acid (4.3.23) to 200 mL of water and mix.

4.3.25 Nitric acid solution (1 + 19). Add 50 mL of the
nitric acid (4.3.23) to 950 mL of water and mix.

4.3.26 1,10-phenanthroline hydrate solution (10 g/L).
Prepare enough solution in the acetic acid solution (4.3.2)
for immediate use.

4.3.27 Orthophosphoric acid, density = 1.75 g/mL.

4.3.28 Orthophosphoric acid solution (2 + 3). Add 200 mL
of the orthophosphoric acid (4.3.27) to 300 mL of water
and mix.
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4.3.29 Orthophosphoric acid solution (1 + 9). Add 100 mL
of the orthophosphoric acid (4.3.27) to 900 mL of water
and mix.

4.3.30 Polyethylene oxide solution (2.5 g/L). Add 0.5 g of
the polyethylene oxide (4.2.9) to 200 mL of water slowly
with stirring, preferably with a mechanical stirrer, until
dissolved. Discard the solution after 2 weeks.

4.3.31 Potassium hydroxide solution (250 g/L). Dissolve
250 g of potassium hydroxide in water, cool and dilute to
1 L. Store in a polyethylene bottle.

4.3.32 Sulphuric acid, density = 1.84 g/mL.

4.3.33 Sulphuric acid solution (1 + 1). Cautiously add
200 mL of the sulphuric acid (4.3.32) to 200 mL of water,
cooling the solution and keeping it well mixed during the
addition of the acid.

4.3.34 Sulphuric-nitric acid mixture. To 650 mL of water
add 100 mL of the sulphuric acid solution (4.3.33) and
250 mL of the nitric acid (4.3.23).

4.3.35 Tin (/1) chloride solution (10 g/L). Dissolve,
by warming, 1 g of tin (I1) chloride in 1.5 mL of the
hydrochloric acid solution (4.3.16), cool and dilute to
100 mL. Make this solution immediately before use.

4.3.36 Triethanolamine solution (1 + 1). Add 500 mL of
triethanolamine to 500 mL of water and shake thoroughly.

4.4 Standard solutions

4.4.1 Calcium solution (c(CaO) = 1.0 mg/mL). Dry about
2 g of calcium carbonate at 150 °C for 2 h. Weigh 1.785 g
and dissolve in a slight excess of the hydrochloric acid
solution (4.3.18). Boil the solution to expel carbon dioxide,
cool and dilute to the mark in a 1000 mL volumetric flask.

4.4.2 Cyclohex-1,2-ylenediaminetetra-acetic acid (DCTA)
solution (0.05 mol/L approximately). Dissolve 18 g of
DCTA in 500 mL of water by the progressive addition of
the minimum amount of potassium hydroxide solution
(4.3.31).

NOTE 1. Approximately 25 mL of potassium hydroxide solution
should be required.

Dilute to the mark in a 1000 mL volumetric flask. Store in
a polyethylene bottle. Standardize against the zinc
solution (4.4.19) as follows.

Transfer 50.0 mL of the DCTA solution to a 500 mL
conical flask and add five to six drops of the hydrochloric
acid solution (4.3.16). Add a few drops of bromophenol
blue indicator solution (4.3.10), and then add the
ammonium acetate buffer solution (4.3.7) until the
indicator turns blue, followed by 10 mL in excess.

Add a volume of the ethanol (4.3.15) equal to the total
volume of the solution, followed by 1 mL to 2 mL of the
dithizone indicator solution (4.3.14), and titrate with the
standard zinc solution (4.4.19) from bluish green to the
first appearance of a permanent pink colour.

NOTE 2. 1 mL of 0.05 mol/L DCTA solution is equivalent to
2.55 mg of Al 03.
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