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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
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Textile-glass rovings — Determination of solubility of size

1 Scope

This
the g

2 N

The following referenced documents are indispensable for the application~of this documen
refergnces, only the edition cited applies. For undated references, the latest edition of the referenc

(inclu

I1SO 3

3.1

Two glifferent methods are described in this Intefnational Standard, both using acetone as the solv

a) M
b) M

3.2

The s
a give

NOTH
methg
Soxhl
result

nternational Standard specifies two methods for the determination of the percentage of sizg
ass fibre that is soluble in acetone. These test methods are applicable to continuous rovings

ormative references

ding any amendments) applies.

344, Reinforcement products — Determination of moisture content

rinciple

General

ethod 1, extraction of the size from a.specimen in a Soxhlet apparatus.

ethod 2, marination at room temperature for a more extended period.

Solubility of the size

olubility is determined/as the difference between the amount of the size that is extracted by ag
bn time and the tetal amount of the size that was originally coating the glass.

Interlaboratery tests have highlighted a difference between the averages of the results obtained
ds. A possible explanation for this difference is that the specimens are not dried prior to the extraction in
bt extraction), while they are dried for method 2 (room-temperature marination). However, the distr
5 abQut the mean are similar for the two test methods.

(coating) on
only.

t. For dated
ed document

ent.

etone during

from the two
method 1 (the
butions of the

4 Apparatus

4.1

4.1.1

4.1.2

4.1.3

41.4

© IS0

For method 1 — Soxhlet extraction
Soxhlet extractor, with a capacity of 100 cm® to 125 cm®.
Erlenmeyer or round-bottom flask, with a capacity of 250 cm?®.
Electrical heating device (hotplate, heating mantle or oil bath).

Boiling chips, minimum five per Erlenmeyer (conical) or round-bottom flask.
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4.2 For method 2 — Room-temperature marination

4.2.1 Glass

4.3 Appar

flask, 1 000 cm® capacity.

atus and materials required by either method

4.3.1 Acetone, minimum 98 % purity.

4.3.2 Plasti
4.3.3 Sciss
4.3.4 Test-9

4.3.5 Analy]

NOTE 1t is e

otherwise all the absolute errors of the balances will accumulate and affect the accuracy of the results.

4.3.6 Ventil

4.3.7 Desic
4.3.8 Mufflé
4.3.9 Stop
4.3.10 Safe

4311 Abs

5 Safety

5.1 Aceton
Keep away fi

5.2 Consul

5.3 Store 4
safety can. O

6 Procedure and calculation

¢ bag, capable of being sealed.

TS,
pecimen holder (tray or crucible for treatment in oven and furnace).

tical balance, of 100 g capacity, with a resolution of 0,1 mg and a limit of permissible-error of

tremely important to make sure that all weight measurements are made on the same analytical ba

lated oven, capable of maintaining a temperature of 105 °C with an accuracy of i’g °C.
cator, containing silica gel and a saturation indicator.

 furnace, capable of maintaining a temperature of 625 ®Cwith an accuracy of = 20 °C.
vatch.

ty can, to store used acetone for later disposal@rrecovery.

prbent paper towels.

And environmental precautions

om sparks and open flam€é.;,NO SMOKING.
the applicable safety-sheet for any additional information.

cetone solventinan approved, labelled safety can. Collect used acetone in an approved, lal
ispose of used acetone in accordance with laboratory or regulatory directives.

| mg.

ance,

b, like most organic solvents,Nis highly flammable. Its vapour forms explosive mixtures with air.

elled

6.1 Metho

d 1 — Soxhlet extraction

6.1.1 Set up the Soxhlet extraction equipment as follows:

6.1.1.1 Make sure that each Erlenmeyer or round-bottom flask is filled up with 200 cm® of acetone and at least
five boiling chips. Add additional acetone when necessary. Replace the acetone after five uses, or more
frequently if significant contamination is observed.

6.1.1.2 Open the cooling water inlet. A cooling water flow indicator is desirable to show that cooling water is

flowing.

6.1.1.3 Make sure that the Erlenmeyer or round-bottom flask is in contact with the heating element. Use a
blank test to adjust the heating power to obtain a cycle time of (8 4 1) min per cycle.
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6.1.2 From the glass fibre roving to be tested, take two successive specimens of (25 + 2) g.

6.1.3 Fold the first specimen into a length of approximately 75 mm and tie it together to give an open knot that
is not too tight.

NOTE A tight knot would not allow complete extraction.

6.1.4 Using the second specimen, measure the percentage of moisture as per ISO 3344. If the determination
of the moisture content is not started within 1 h after taking the specimens, seal this specimen into a plastic bag.
It is highly recommended that the moisture test be done the same day. Express the result to the nearest

+0

6.1.5

6.1.6] Let the solvent extract for 120 +§ min, which should result in (15 4 2) cycles(f-acetone rg

The

compglete (95 %) extraction of the size which is expected to be soluble in acgtone for roving of the
longgr or shorter duration may be used, provided that a minimum of 95 %extraction can be verifig
extragtion duration is other than 120 min, it shall be noted in the test report.

6.1.7| After the specified time, turn the heater off, take the spetimen out of the Soxhlet extrac
ne from the extractor and let the cooling water circulate for20 min to 25 min. Gently remove the remaining
acetgne from the test specimen with paper towels.

acetd

6.1.8| Place the test specimen on a suitable tray and let it dry in the oven at 105 °C for (60 + 5

6.1.9| Let the test specimen cool down to room temperature for 30 min in the desiccatof
immgdiately to the nearest - 0,1 mg (m;).

6.1.

6.1.

immgdiately to the nearest & 0;2.mg (m.,).

6.1.

,001 %.

| 20-mm duration of the extraction has been found by experience to besufficient to achie

1p Place the test specimen in the farhace at 625 °C for (25 + 5) min.

1L Let the test specimen ceel*down to room temperature for 30 min in the desiccato

1p Calculate, to the nearest 4= 0,1 mg, the dry mass, mp, in grams, of the first specimen as {

mo = mo(1 —H,/100)

Weigh the first specimen on the analytical balance to nearest 0,1 mg () and placé_it i||\ the Soxhlet
thimile, making sure that it will be fully immersed in the solvent during the successive cycles:

newal.

Ve practically
SMC type. A
bd. When the

for, drain the

min.

and weigh

, and weigh

ollows:

wherg
Mo is the initial mass of the first specimen;
H is the percentage moisture content determined using the second specimen.
6.1.13 Calculate the percentage solubility, S, of the size as follows:
g="" 7T 100
mp — My
where

my is the mass of glass plus the non-soluble size remaining after extraction;

my is the mass of the bare glass.
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d 2 — Room-temperature marination

6.2.1 From the roving to be tested, take three successive lengths, each weighing (20 + 3) g. Taken together,
the three lengths constitute the test specimen.

6.2.2 Fold each length so as to make a loose knot that can be placed on the balance and weighed without

difficulty.

6.2.3 Place

the test specimen (the three “knots”) in the oven at 105 °C for 1 h £ 5 min.

6.2.4 Cool the specimen in the desiccator for at least 30 min, then weigh the specimen to the nearest 0,1 mg.

Note the mag

Sas Mo RT-
6.2.5 Place|the specimen in the 1 000 cm?® flask (4.2.1) intended for the extraction; then pour in,700 cin® of
acetone. Cover the flask and allow to extract for 24 h at (23 + 3) °C.
6.2.6 Empty the acetone into the safety can, leaving the specimen in the flask.
6.2.7 Pour 300 cm?® of acetone over the specimen, cover the flask and swirl. Empty thie acetone into the gafety
can.
6.2.8 Gently remove the remaining acetone from the test specimen with papet towels. Dry the specimen |n the
oven at 105 {C for L h £+ 5 min.
6.2.9 Cool the specimen in the desiccator for at least 30 min, then weigh the specimen to the nearest 0,L mg.
Note the mags as m gr.
6.2.10 Placg the specimen in the muffle furnace at 625 °C for\(30 £ 5) min.
6.2.11 Coollthe specimen in the desiccator for at least 30-min, then weigh the specimen to the nearest 0,[L mg.
Note the mags as m; rr.
6.2.12 Calclilate the percentage solubility, .S, of the’size as follows:
Mot — M
S — —ORT  TIRT 100
MolrT — M2 RT

where

moRrt 19 the initial massin.grams, of the dry specimen (glass plus size);

myrr i the mass, in-grams, of the specimen after extraction and drying;

moRrt I the mass, in grams, of the specimen after calcination.
7 Test methtodprecision

Inter-laboratory tests were conducted by six laboratories on three different products.

Tables 1 and 2 provide the mean values of the percentage solubility for the three different products and the
repeatability and reproducibility standard deviations for the two methods.

Table 1 — Solubility by the Soxhlet extraction method

Soxhlet extraction method Product A Product B Product C
Mean value of the solubility, S, in % 28,7 38,7 66,9
Repeatability standard deviation 0,63 1,87 1,19
Reproducibility standard deviation 0,96 2,60 1,96
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