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INTERNATIONAL STANDARD

ISO 6188-1986 (E)

Plastics — Poly(alkylene terephthalate) granules —
Determination of water content

1 Scope dnd field of application

This Internatiopal Standard specifies a method for determina-
tion of the water content of poly(ethylene terephthalate) and

poly(butylene

terephthalate) granules. It is applicable for

the determination of water contents in the range 0,002 to

0,05 % (m/m)

Water content

is of importance in connection with the process-

ing of the matgrial, during which it should be below a few hun-
dredths of a pgr cent to prevent degradation.

The method is

not applicable to poly(ethylene terephthalate)

" 4.1 Measuring apparatus

4 Apparatus

Ordinary laboratory apparatus.and

The use of a measufing apparatus as described below is recom-
mended. The equipment is shown diagrammatically in the
figure. It is an all-glass system with vacuum-tight connections,
preferably in.the form of spherical joints.

BulbsA) and (B) have volumes of 0,5 + 0,05 litrp and at least
1 litre; respectively.

and poly(butylene terephthalate} samples containing volatile
compounds, pther than water, in amounts contributing
significantly td the vapour pressure at room temperature. The
error introducg¢d by the small amount of acetaldehyde usually.
present in dridd poly(ethylene terephthalate) granules is con-
sidered to be |acceptable. Checks for the presence of\larger
amounts of volatile compounds shall be carried out periodical-

The bulbs are connected to a tube (C), which is

tonnected at

one end to a high-vacuum gauge (D), and at the gther end to a

sample tube adapter fitted with a stopcock (E).
carries a connection to a vacuum pump fi

The tube (C)
tted with a

stopcock (F) and is fitted with a stopcock (G) to[separate the

ly, for examplg

by gas chromatography. Such checks are par-

ticularly requirpd for new types or grades of material.

hydrate with

date dihydrate, which loses its water under the conditions of

the test.

is heated to 200-+ 5 °C in a closed space under
, thus efsuring complete evaporation of the
Iting pressure increase, to which the water con-

bulbs. On both sides of the stopcock (G) the tubelis connected
via splash heads (H) and check valves (K) to fa U-tube oil
manometer (L), the legs of which have a length of at least

350 mm. The sample tube M shall be made of heat-resistant
glass. The sample tubes in a set shall not differ jn volume by
more than 5 ml.

NOTES

1 The use of an apparatus of a different design is allgwed, provided
that the repeatability requirements mentioned in 6.2.2 tan be met.

2 Silicone oil is suitable for filling the manometer.

4.2 Heating device

3 Reagent

Sodium molybdate, dihydrate (Na,M0042H,0), of recogniz-
ed analytical quality.

NOTE — Other

hydrates which lose their water of crystallization under

the conditions of test, such as barium chloride dihydrate (BaCly-2H,0),
may also be used.

An electric oven or any other suitable device may be used to
heat the sample tube to 200 + 5 °C. The arrangement of the
equipment shall preferably be such as to allow easy installation
and removal of the heating device.

5 Sampling
Quickly fill a dry container with a representative sample of the
test material and immediately close it to minimize moisture up-

take from the atmosphere.

NOTE — It is desirable to predry the container in an oven and to cool it
above a suitable water absorbent, for example blue silicagel.
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Check the apparatus for leakage as follows.
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heated during the check, to the apparatus. Turn stopcock (E)
to connect the sampie tube to tube (C) and turn stopcock (G}
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2 When testing powder materiais, carry out the evacuation siowiy. it
is recommended that the test portion in the tube be covered by a thin
layer of glass wool. Predry the glass wool in an oven and cool and store

it above a suitable water absorbent, such as a blue silicagel

T ao0Ve a SUtalie wWallr alSOrocer SucCh as a Diue sticagel.

3 For unknown samples, high moisture contents cannot be excluded.
Therefare, constantly observe the manometer for the first 10 min of

werefore, consiar Quserve eter

the test and, if the pressure becomes too high, open stopcock G and
repeat the test with a smaller test portion.

6.2.2 Carry out two determinations on each sample. If the

results differ by more than 0,005 % (m/m), check for leaks (see
6.1) and carry out two further determinations.

After 1 h, chedk that the pressure is still less than 100 Pa and
that the pressule difference indicated by the manometer is iess
than 2 mm of qil. If these requirements are not met, check for
leaks and repedt the test.

Carry out che¢ks as frequently as necessary to ensure air-
tightness r'hlrmg the determinations.

wes U ST S,

NOTE — When the oil in the manometer is replaced, evacuation of the
apparatus for a few hours may be required for deaeration of the new
oil.

6.2 Determjination

6.2.1 Quickly jpour a volume of the test sample corresponding
to a mass of 13 to 18 g into a dry sample tube and fix the tube
to the apparatys. (See note 1.)

Turn stopcock [(E) to connect the sample tube to tube (C)and
turn stopcock (G) to connect bulbs (A) and (B).

Evacuate the system to a pressure of less than 100:Pa and close
stopcocks (F) gnd (G). (See note 2.)

Position the heating device, previously heated to 200 + 5 °C,
around the samiple tube and heat the tibe at this temperature
for 50 min, or §intil the pressure diffetence indicated by the oil
manometer remgins constant up.to.1’mm for 5 min. (See note 3.)

After 50 min, ¢r when the\pressure difference remains con-
stant, read the |pressure.difference to the nearest millimetre.

Discontinue thg heating of the sample tube, open stopcock (G)
and break the Jacuum in the sample tube by turning stopcock

6.3 Calibration

6.3.1 Weigh at least five test portions of sodiufn molybdate

dihvdrata ahanit 20 +4 AN mea ea A~k AnAd
MIHIyuwidily, duvuilL vV Vv v l|lu cavl palivu P
sample tubes.

Carrg
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wait L4 U ]

Out tne proceaure.speciviea in 0.<.1 with eath pPoition
sodium molybdate dihydrate. The length of the hg¢ating period
may be reduced from 50 to 15 min.

6.3.2 Calculate the calibration factor f, correspdnding to the
mass of water, in grams, required to produce a pressure dif-

ference '&f 1 mm of oil usina the eaquation
ferencQ\? 1 mm ot 0l, using the equation

m X w

f= Ap

where

m is the mass, in grams, of the test portion of sodium
molybdate dihydrate;

w is the water content, in grams per gram, of the sodium
molybdate dihydrate;

Ap is the pressure difference, in millimetrgs of oil, in-
dicated by the manometer.

If a hydrate other than sodium molybdate dihydrate is used for
the calibration, adapt the mass of the test portions and the
value of w correspondingly.

Calculate the factor f as the average of the values gbtained with
the different test portions. In this calculation, disrpgard results

(E).

Allow the sample tube to cool and weigh its contents to the
nearest 0,01 g. .
NOTES

1 Initially, the test portion is measured by its volume to minimize
moisture uptake from the atmosphere. The weighing is carried out
after the heating.

* 100 Pa = 1 mbar = 0,7 mmHg

that differ by more than 5 % from the average of the other
results.

NOTES

1 When a new batch of sodium molybdate dihydrate is used, check
the water content by weighing, drying for 1 h at 200 °C and
reweighing.

2 Do not use water, as such, for the calibration since the amounts re-
quired would be too small for weighing with sufficient accuracy.
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