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INTERNATIONAL STANDARD

1ISO 719-1981 (E)

Glass
Metho

1 Scope and field of application

This Internatig

nal Standard specifies

a) a met:rod for determining the hydrolytic resistance of

glass grai
pressed by
alkali extra
pressed by
volume of

s at 98 °C. The resistance is measured and, ex-
the volume of acid required for titration' of the
rted from unit mass of glass, and may also)be ex-
the amount of sodium oxide equivalent to this
acid;

b) a clasgification of glass according_fo the hydrolytic

resistance
Standard.

NOTES

1 The test me
use on the less
the method spq

2 It must be 4

determined by the method)of this International

hod of this Int&rnational Standard is recommended for
esistant types)of glass. For the more resistant glasses,
cified in1S0 720 is preferable.

mphasised that there is no exact correlation between

the classificatio
1ISO 720, and it

h 6f-this International Standard and the classification of
$iol ¢ 1l 4162, H
al-to-identify

ia—th. £, wihicekh—al oot S
tS—tREFETere-0Ssehtt WHER-ErassHHeD +

— Hydrolytic resistance of glass grains at 98.9C —
d of test and classification

ISOM042, Laboratory glassware — One-mark volumetric

flasks.

ISO 1773, Laboratory glassware — Boiling [flasks (narrow-

necked).
3 Reagents

During the analysis, use only reagents of recognized analytical
grade.

3.1 Distilled or deionized water, of high plirity, complying
with the following requirements when tested immediately
before use : it shall be free from dissolved ghses and heavy
metals, particularly copper, as shown by the dithizone test; it
shall have a specific conductivity not exceeding|1 x 10-4S/m
at 20 °C; and it shall be neutral to methyl red.

3.2 Hydrochloric acid,
[e(HCl) = 0,01 mol/I].

standard volumetric solution

being used.

2 References

1SO 565, Test

sieves — Woven metal wire cloth and perforated

plate — Nominal size of apertures.

ISO 648, Laboratory glassware — One-mark pipettes.

ISO 720, Glass — Hydrolytic resistance of glass grains at

121 °C — Me

thod of test and classification.

3.3 Buffer solution, pH = 5,2,

0,1

Add 92,8 ml of a citric acid solution [¢(CgHgO;) = 4 mol/l] to
107,2mt of a disodium hydrogen phosphate solution

[c(NasHPO,4) = 0,2 mol/ll, or alternatively, dissolve 1,02 g of
potassium hydrogen phthalate {CgHgKQ,4) in 30 ml of sodium
hydroxide solution [¢ (NaOH) = 0,1 mol/l]l and add carbonate-
free water to 100 mi.

3.4 Methyl red, indicator solution.

Dissolve 25 mg of the sodium salt
(Cy5H14N3Na0y,) in 100 ml of water (3.1).

of methyl red
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4 Apparatus

)

Ordinary laboratory apparatus, and

4.1

4.2 Burettes, of

Balance, accurate to + 5 mg or better.

suitable capacity, as follows :

— 5 ml, graduated in 0,02 mi;

— 2 mlor 1 ml, graduated in 0,01 ml.

NOTE — The use of sieve O is recommended to retain larger pieces of
glass and to avoid heavy wear of sieve A.

4.12 Thermometer, covering the range of 90 to 110 °C,
capable of being read to an accuracy of + 0,2 °C.

4.13 Heating bath, gas or electrically heated, ther-
mostatically controlled, of capacity sufficient to contain 1 litre
of liquid for each flask used in the test and capabie of carrying
out the heating cycle specified in clause 6

The capacity of thg
expected consump

4.3 Pipette, 25
class A of ISO 648

4.4 One-mark v
the requirements of
resistant glass, and
flasks with the gra

burettes shall be chosen according to the
ion of hydrochloric acid (3.2).

ml, complying with the requirements of

olumetric flasks, 50 ml, complying with
f class A of ISO 1042, made of chemically
with glass stoppers. It is advisable to select
Huation line in the lower haif of the neck.

Before use, each mew flask shall be pre-treated by filling to

above the graduati
in accordance with
using a fresh quan

NOTE — Flasks madsg
case the pre-treatmer

4.5 Conical flag
ments of ISO 1773
the base of the nec

4.6 Stoppered s

4.7 Hammer, m

4.8 Mortar and
design and approxi

4.9 Magnet.

n mark with water and treating three times
the heating procedure specified in clause 6,
ity of water in the flask each time.

from vitreous silica may also be used, in which
t is not required.

ks, 100 ml, complying with the require-
New flasks shall be pre-treated by filling-te
with water and treating as specified in 44.

torage vessel (desiccator).

bss about 1 kg.

pestle, made af hardened steel, and of the
mate dimensions shown in the figure.

Approximate dimensions
immitlimetres

AR

2
/
¢ 48
r_—-————-
— ¢ 50 -

4.10 Cooling bath, of capacity sufficient to contain 1 litre of
water for each flask used in the test.

4.11 Sieves: a

set of 200 mm diameter square-aperture

sieves, with stainless steel mesh, including :

— asieve (A)
— asieve (B)

— asieve (0)
1000 pum.

of 500 um aperture;
of 300 um aperture;

of a convenient aperture between 600 and

The cover, pan, and especially the rings shall be of stainless
steel or lacquered wood.

N

35

\

\ 3
N +

¢ 75

B i

Figure — Hardened steel mortar and pestle
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5 Preparation of sample

Check that the articles as received have been annealed to a
commercial acceptable quality.

NOTE — If an article is not annealed to a commercial acceptable qual-
ity, this fact should be noted because the results can be affected.

Further annealing should not be carried out before test.

Then wrap the glass articles, which should preferably have a
wall thickness greater than 1,5 mm, in clean paper and break

them with a f

ow hlows af the hammer (4 7} Transfer at least

1ISO 719-1981 (E)

adjust the contents of each flask to the mark with distilled
water. Replace the stoppers and mix the contents of each flask
thoroughly, then allow to stand until the grains settle and a
clear supernatant solution is obtained.

By means of a pipette (4.3), transfer 25 mi of the clear solution
from each flask into separate conical flasks (4.5}, add to each of
these flasks two drops of the methyl red indicator (3.4) and
titrate with the hydrochloric acid solution (3.2), matching the
end-point to 25 ml of buffer solution plus 2 drops of indicator
solution contained in a similar conical flask. Titrate all three
sample solutions and the blank test solution in the same way.

30 g of pieces
steel mortar (
once only, wi

NOTE — If mor|
the very fine p.
which are not s
troduce further

Transfer the g

Return to the

between 10 and 30 mm diameter to the hardened
bee 4.8), insert the pestle and strike it sharply,
h the hammer.

e than one hammer blow is used in crushing the glass,
rticles produced may be compacted into aggregates
Libsequently broken down and which can therefore in-
variables in the test.

ass from the mortar to the upper sieve (see 4.11)

ortar the glass remaining on sieves A and O and

and shake the£et of sieves briefly to separate the finer particles.

repeat the cr
remain on siey
receiving pan
Reserve for th
are retained o

At least 10 g d
to crush and §
already obtair
sieved again.

After comple
samples, spre
magnet (4.9)
Transfer the g
stopper. The

hing and sieving until only about 10 g of glass
e O. Discard the glass from sieve O and from the

Shake the set of sieves by hand for 5 min.
e test the grains which pass through sieve A, but
h sieve B.

f sample is required for the test. If it is necessary
ieve more sample, it is essential that the sample
ed should be removed from sieve B and«not

ion of all crushing and sieving, .combine the
hd the grains on clean glazed paper.and pass the
through them to remove any Jiron particles.
ample to the storage vessel (4J6) and insert the
torage time shall not exdeed 24 h.

7 Expression of results

Subtract the blank test value from each of t
obtained for the samples and gaiculate the me
results per gram of samplereport this value ang
equivalent in alkali extracted, calculated as
sodium oxide {Na,Q) per gram of glass grains.

1 ml of hydreehloric acid solution
[c(HCI) =_0;01 mol/l} & 310 pg of sodium

NOTE -~ i ‘the wall thickness of the articles used f
thans\h5-mm, or if the density of the glass is o
2,4 0,2 g/ml at 20 °C, these values should be req

8 Classification and designation

8.1 Glass shall be classified as shown in the

he three values
an value of the
, if required, its
micrograms of

oxide.

pbr the test is less
btside the range
orted.

able, according

to the consumption of acid and its equivaIeTt of alkali {ex-

pressed as Na,O), when tested by the method
International Standard.

Table — Classification

specified in this

Consumption of Equivalent of alkali

6 Procedure Class HCI solution (0,01 mol/l) expresged as mass
(3.2) per gram of NayD per gram

Transfer 2,00|g of the freshly prepared sample into each of of glass grains of glpss grains
three of the vplumetric flasks (4.4). Remove any adherent fine ml/g Hg/g
particles by swirling the grains six times in separate 30 ml por- 1 up to 0,10 ub to 31
tions of water|({3.1)y. decanting as much water as possible after 2 above 0,10 up to 0,20 above 31 up to 62
each washing] FilLthe flasks with water to the mark and fill two 3 ahove 0 20 un to 0 85 above 64 up to 264
more flasks with distilled water, one to serve as a blank test and 4 above 0,85 up to 2,0 above 264 up to 620
the other to serve as temperature control. 5 above 2,0 up to 3,5 above 620 up to 1 085

Distribute the glass grains evenly over the flat bases of the sam-
ple flasks by gently shaking them, then place alt four flasks,
without stoppers, in the heating bath (4.13), so that they are
immersed to half-way up the necks (a rack to hold the flasks
may be used). Increase the rate of heating such that the
specified temperature of 98 + 0,5 °C is achieved in the control
flask within 3 min; after 5 min, insert the stoppers. Continue
the heating for 60 min from the time of immersion, maintaining
the temperature at 98 + 0,5 °C in the flasks.

Remove the flasks from the bath, take out the stoppers, place
the flasks in the cooling bath {4.10}, cool in running water and

8.2 For convenience of reference to the hydrolytic resistance
of glass complying with the classification of this International
Standard, the use is recommended of a designation as
follows :

Example : For a glass with a consumption of 0,08 ml of HCI
solution [¢(HCl) = 0,01 mol/Il per gram of glass grains
equivalent to 24,8 ug of Na,O per gram of glass grains
(class 1) :

Glass, hydrolytic resistance class 1ISO 719-1.
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