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UDC 622.357.4:543.7.062
JAPANESE INDUSTRIAL STANDARD JIS

Methods for Chemical Analysis of Silicastone - M 8852-1976
(Reaffirmed: 1990)

1. Scope

This Japanese Industrial Standard specifics methods for chemical analysis of silicastone for
ceramic industry and silica sand for glass.

2. General Matters

General matters common to the methods for chemical analysis shall be in accordance with
JIS K 0050, JIS K 0115, and JIS K (121,

3.  Analytical Items

Analytical items specified in this Standard shall be as follows:
Ignition loss (Ig. loss)
Silicon dioxide (8102)
Aluminium oxide (Alz03)
Iron (III) oxide (Fe203)
Titanium dioxide (TiO2)
Sodium oxide {Naz0)
Potassium oxide (K20)
4.  Sampling and Treating of Sample

4.1 For an analytical sample, carefully sufficiently stir the sample so as to represent the
average composition, and confirm non mixing of foreign matters.

4,2 For the analytical sample, dry the sample of which all mass has passed the 88 um test sieve
of JIS Z 8801 in an air bath at 105 to 110°C to constant mass. Therecafter, reserve it in a desic-
cator, and weigh out the analytical sample therefrom,

4.3 For weighing out of the analytical sample, use a chemical balance, and weigh out to the
nearest 0.1 mg.

Applicable Standards:
JIS K 0050- General Rules for Chemical Analysis
JIS X 0115-General Rules for Absorptiometric Analysis
JIS K 0121-General Rules for Atomic Absorption Spectrochemical Analysis
JIS K 8005-Standard Substances for Volumetric Analysis
JIS K 8885-8ilicon Dioxide
JIS Z 8401-Rules for Rounding off of Numerical Values
JIS Z 8801-Test Sieves
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5. Arranging of Analytical Value

5,1 "Perform analysis, as a rule, two times on a same sample. When the difference is larger
than the numerical value shown by the tolerance (%) given in Table 1, analyze again, and calcu-
late the mean value of those within the tolerance.

Table 1, Tolerance on Analytical Value (%)

Chemical composition

Ig. loss Sit2 AlOa Fe203 TiO2 Naz0 | K:0
Tolerance 0.04 0.4 0,06 0.006(Y) 0.01 0.01 0.04
i NOREAR S ARSI S
Note (1) In the case where the content of iron (III) oxide is under 0.01 %, 0.001 shall

be taken,

5.2 On analysis, perform a blank test over-all the operation, and correct the content.

5,3 Express the analytical result by percentage and round off in accordance with JIS Z 8401 as
follows.

(1) To one place of decimal for silicon dioxide.
(2) To three places of decimals for iron (III) oxide.

(3) To two places of decimals for other components excepting two components above-men-
tioned,

6. Method for Determination of Ignition Loss

6.1 Classification of Method The method for determination of ignition loss shall be in accord-
ance with a gravimetric method,

6.2 Gravimetric Method

6.2.1 Summary Weigh the loss when a sample is ignited at 1000 to 1050°C to constant mass.

6.2.2 Weighing out Amount of Sample Weigh out 1 g of the sample.

6.2.3 OQperation Perform the determining operation in accordance with the following proce-
dures,

(1) Weigh'out the sample into a platinum crucible (for example, number 30}, cover it by
opening a gap slightly, heat initially at a low temperature, raise gradually the tempera-
ture, and ignite lastly in an electric furnace at 1000 to 1050°C for about 30 min.

After standing to cool in a desiccator, weigh its mass. |

(2) Repeat ignition for each 15 min, and obtain the loss when the sample has become
constant in mass.

6.2.4 Calculation Calculate the ignition loss in the sample in accordance with the following
formula.

Ignition loss (%) = —;"F X 100

where, w: loss (g)
| W : weighed out amount of sample (g)

7. Method for Determination of Silicon Dioxide

71 Classification of Methods The method for determination of silicon dioxide shall be in ac-
cordance with either of the following methods.

(1) Dehydration gravimetry absorptiometry joint method
- (2) Flocculation gravimetry absorptiometry joint method
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. - 7.2 Dehydration Gravimetry Absnrﬁtiumatry Joint Method

7.2.1 Summary Fuse a sample with sodium carbonate, dissolve in hydrochloric acid, and
dehydrate silicic acid by evaporation to dryness, Thereafter, dissolve soluble salts in hydrochloric
acid, and filter, Ignite the precipitate, weigh, and add hydrofluoric acid. After volatilizing silicon
dioxide, ignite again, weigh, and obtain the amount of principal silicon dioxide from its loss.
Separately take the filtrate, and obtain the amount of residual silicon dioxide by a molybdate blue
absorptiometry, Take the sum of both as total amount of silicon dioxide.

7.2.2 Reagenis The reagents shall be as follows:

(1)
: (2)
(3)
(4)

1"'. (5)

(6)
(7)
(8)

(9)
(10)

(11)

Hydrochloric acid
Hydrochloric acid (1 + 1,1 + 4,1 + 50)
Hydrofluoric acid (46 %)

Hydrofluoric acid (1 + 9) Hydrofluoric acid from which hydrosilico fluoric acid is
removed by adsorption by passing through a Cl type strong basic 1on exchange
column (a plastic chromato-column is used as the chromatographic tube). Reserve in
a plastic bottle.

Sulfuric acid (1 + 1)

Boric acid solution (4 w/v %) Reserve in a plastic bottle.
Sodium carbonate (anhydride)

Ammonium molybdate solution Dissolve 10 g of ammonium molybdate
(tetrahydrate) in water to 100 mi. If necessary, filter, and reserve in a plastic bottle.
However, when molybdic acid is deposited during reservation, prepare freshly,

Tartaric acid solution Dissolve 10 g of tartaric acid in water to 100 ml, and reserve
in a plastic bottle.

Ascorbic acid solution (5 w/v 9%5) Put in a plastic bottle, and reserve in a cold dark
place, it is preferable not {o use the ascorbic acid solution for which one month has
clapsed after preparation.

Standard silicon dioxide solution (0.05 mg Si0O2/ml} Ignite anhydrous silicic acid
(sedimentating) (JIS K 8885), and allow to stand to cool in a desiccator. Weigh out
0,100 g therefrom into a platinum crucible, mix with 1 g of sodium carbonate (an-
hydride), and fuse by heating. After standing to cool, dissolve in water, transfer to a
1000 ml measuring flask, dilute to the marked line with water, and reserve in a plas-
tic bottle (0.1 mg SiOz/ml). Dilute it accurately two times with water at each service,

. 723 Weighing out Amonnt of Sample Weigh out 0.50 g of the sample,

7.2.4 Operation Carry out the determining operation in accordance with the following pro-

cedures:

(1)

2)

()

(4)

Weigh out a sample onto a platinum dish (for example, number 75). After mixing
with 1.5 g of sodium carbonate (anhydride), heat firstly at a low temperature, raise
gradually the temperature, and fuse by ignition at about 1100°C.

Cover with a watch glass. After standing to cool, add 20 ml of hydrochloric acid
(1 + 1), dissolve by heating on a water bath, wash the watch glass to be remaoved,
and successively evaporate to dryness. Crush deposited salts with a glass rod of
which a top is flattened occasionally during that time, and reduce to powder.

After standing to cool, add 5 ml of hydrochloric acid, allow to stand for about 1 min,
add 20 ml of hot water, heat on a water bath for about 5 min, and dissolve soluble
salts,

Add a suitable amount of powdery filter paper. After mixing by stirring, filter by
using filter paper (class 5 B), wash several times with hot hydrochloric acid (1 + 50),
and wash further sufficiently with hot water. Receive the filtrate and washings with a
beaker (300 ml), and reserve for determination of residual silicon dioxide. |
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(5) Put the precipitate together with the filter paper into a platinum crucible (for ex-
ample, number 30), add one drop of sulfuric acid (1 + 1), incinerate the filter paper
by heating initially at a low temperature, and ignite at 1100 % 50°C for about 1 h.
After standing to cool in a desiccator, weigh the mass, and repeat ignition to con-
stant mass.

(6) Moisten impure silicon dioxide with water, add three drops of sulfuric acid (1 + 1)
and about 10 ml of hydrofluoric acid, and volatilize to dryness by heating on a sand
bath, Ignite at 1100 *+ 50°C for about 5 min. After standing to cool in a desiccator,
weigh the mass. '

{7) Transfer the filirate and washings of (4) to a 250 ml measuring flask after cooling,
and dilute to the marked line with water. Scparately take accurately 10 mi of this
solution to a plastic beaker (100 ml),

(8) Add 2 ml of hydrofluoric acid (1 + 9). After standing for about 10 min, add 50 ml
of boric acid solution, and dilute to about 70 ml with water.

(9) Add 2 ml of ammonium molybdate solution, mix by stirring, and allow to stand for
- 10 min, After adding 5 ml of tartaric acid solution, add 2 ml of ascorbie acid solu-

tion, transfer to 100 ml measvring flask, dilute up to the marked line with water, and
allow to stand for 30 min. . .

(10) Take a part of this solution to the absorption cell of a photometer, and measure the
absorbance near 650 nm in wavelength,

7.2.,5 Calculation Obtain the amount of residual silicon dioxide from the working curve
prepared in 7.2.6, and calculate the content of silicon dioxide in the sample according to the fol-
lowing formula.

silicon dioxide (%) = —(W1=W2) ax 25010+ 100

where, w1 : mass weighed in 7.2.4 (5) (g)
| w2 + mass weighed in 7.2.4 (6) (g)

a: detection amount of residual silicon dioxide of 7.2.4 (10)

(2)

W : weighed out amount of sample (g)

7.2.6 'Preparatinn of Working Curve Deal out stepwise 0 to 6.0 ml of standard silicon
dioxide solution (0 to 0.30 mg as silicon dioxide) into a plastic beakers (100 ml), add 1 ml of
hydrochloric acid (1 + 4), hereinafter operate in accordance with the procedures of 7.2.4 (8) to
(10), and prepare the relation curve between the obtained absorbance and the amount of silicon
dioxide to be taken as the working curve,

7.3 Flocculation Gravimetry Absorptiometry Joint Method

7.3.1 Summary Diffuse a sample with sodium carbonate and boric acid, and dissolve in
“hydrochloric acid. After flocculating silicic acid by adding polyethylene oxide, filter. Ignite the
precipitate, weigh, and add hydrofluoric acid. After volatilizing silicon dioxide, ignite again,
weigh, and obtain the amount of principal silicon dioxide from its loss. Separately take the
filtrate, and obtain the amount of residual silicon dioxide according to a molybdenum blue ab-
sorptiometry., Take the sum of both as the total amount of silicon dioxide.

7.3.2 Reagents The reagents shall be as follows:
(1) Bornic acid

(2) Polyethylene oxide solution Add little by little 0.1 g of polyethylene oxide in 200 ml
of water while mixing by stirring, dissolve, and reserve in a plastic bottle. It is
preferable not to use the solution for which two weeks have elapsed after preparation.
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