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ISO 4613-1:1993Plastics — Ethylene/vinyl acetate (E/VAC) moulding and extrusion materials — Part 1:

Designati

on and specification.

ISO 4799:1978 | aboratory glassware — Condensers.
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3 Reference methods

3.1 Reference method 1: Hydrolysis and back titration

3.1.1 Principle

A test portion is dissolved in xylene and the acetate groups are hydrolysed with alcoholic potassium

hydroxide solution. An excess of sulfuric or hydrochloric acid is added. The acid is back titrated with a
standard sodium hydroxide solution in the presence of phenophthalein as indicator.

3.1.2 Reggents

During the analysis, use only reagents of recognized analytical quality and distilled water or water of
equivalent purity.

3.1.2.1 Xylene.
3.1.2.2 Sulfuric acid, approx. 5g/l solution, drydrochoric acid, approx3,7g/l solution.
3.1.2.3 Potassium hydroxide approx. 5,6g/l ethanol solution.

Disgolve 5,69 of solid potassium hydroxide (KOH) in.500ml of ethanol, make up|to 1000ml,

leavie to settle until the next day and decant the clear part of the solution.

3.1.2.4 Sodium hydroxidestandard solution, c(NaOH) = 0,1 mol/I.

Note — The ngmenclature c(xxxx) is preferred to [xxxx] and-used throughout, e.g. c¢(NaOH) = [NaOH], when referring to
concentrationg.

3.1.2.5 Ph¢nolphthaleinindicator solutian.
Disgolve 0,7g of phenolphthalein in 200ml of ethanol.

3.1.3 Apppratus

Standard Igboratory apparatus, plus the following:

3.1.3.1 Buiette 50ml_capacity, for the sodium hydroxide solution (3.1.2.4).

3.1.3.2 Pipette 30ml capacity, for the acid solution (3.1.2.2).

3.1.3.3 Pipette 25ml capacity, for the potassium hydroxide solution (3.1.2.3).

3.1.3.4 Test tube50ml capacity, for the xylene (3.1.2.1).

3.1.3.5 Flaskup to 300ml capacity, with stopper.

3.1.3.6 Dropping bottle for the phenolphthalein indicator solution (3.1.2.5).
3.1.3.7 Reflux condenserat least 500ml long, in accordance with ISO 4799.

3.1.3.8 Heating equipmentsand bath, oil bath or heating jacket, adjustable t600
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3.1.3.9 Analytical balancewith an accuracy of 0,1mg.

3.1.4 Procedure

3.1.4.1 Determination

3.1.4.1.1Weigh a quantity of dry polymer as shown in table 1 into the flask (3.1.3.5) to the nearest
0,1mg. The mass of each sample particle shall be less than approx. 0,05g.

Table 1 —

Guide to the mass of the sample to be used

Assume

1 vinyl acetate content, w(VAC
%

)

Approximate mass of test portion
g

1
0,5
0,3
0,2

w(VAC)< 10
10<w(VAC) <20
20 <w(VAC)< 40

40 < w(VAC)

When an
a copolyr

3.14.1.2
(3.1.2.3),
using the
cool to ar
(3.1.3.2),
and titratg
titration.

3.1.4.2

Carry out
reagents

3.15 E

3.151T

alysing an unknown sample, first carry out a preliminary test under condition
ner containing 20% to 40% VAC.

Add 50ml of xylene (3.1.2.1) to the contents of the flask and 25ml of potassi
using the pipette (3.1.3.3). Heat the flask, topped with the reflux condenser
heating apparatus. After hydrolysis, remave the flask from the heating appa
hbient temperature. Add 30ml of sulfuri¢or hydrochloric acid (3.1.2.2), using
stopper the flask and shake vigorausly. Add several drops of phenolphthale
e the excess acid with standard sedium hydroxide solution (3.1.2.4), shaking

Blank test

a blank test in parallel'with the determination, following the same procedurg
but omitting the.test portion.

pression afxesults

ne vinyhacetate content w(VAC), expressed as a percentage by mass, is giV

w(VAd

s which are valid f

m hydroxide
(3.1.3.7), for 2 hot
ratus and allow to
the pipette

in solution (3.1.2.5
the flask during tt

» and using the sar

en by the formula:

(58,604 y - v)g

where

m

vy is the volume, in millilitres, of sodium hydroxide solution used for the determination;

Vv, is the volume, in millilitres, of sodium hydroxide solution used for the blank test;

c: is the actual concentration, expressed in moles per litre, of the sodium hydroxide solution usec
for the titration;

m

is the mass, in grams, of the test portion (see 3.1.4.1.1).
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3.1.5.2 Carry out two determinations. If the results differ by more than 1%, discard them and run the
determinations again. Report the arithmetic mean of the two determinations.

3.1.6 Testreport
The test report shall contain the following information:
a) areference to this International Standard and the method used;

b) all details necessary for the complete identification of the sample;

c) the result, expressed in accordance with 3.1.5.2.
3.2 Refg¢rence method 2: Saponification and potentiometric titration
3.2.1 Pringiple

A test portion is dissolved in a mixture of xylene and hexan-1-ol and the-acetate groupg are hydrolysed
with alcoholic potassium hydroxide solution. Acetone is added to prevent copolymer precipitation. The
excess alkgli is titrated with standard hydrochloric acid using a potentiometric titrimeter,

3.2.2 Reagents

During analysis use only reagents of recognized analytical quality and distilled water or jwater of
equivalent purity.

3.2.2.1 Xylene.

3.2.2.2 Hgxan-1-ol.

3.2.2.3 Pdtassium hydroxideapprox. 28g/l ethanolic solution.
3.2.2.4 Acgtone.

3.2.2.5 Hydrochloric acid standard solution, c(HCI) = 0,3mol/l.

3.2.2.6 Li

thium chloride 409/l ethanolic solution.

3.2.3 Appgaratus

Standard Ia1boratory equipment, plus the following:

3.2.3.1 Potentiometric titrator, with a 10ml capacity burette graduated every 0,02ml, a millivoltmeter
or other suitable type of voltmeter, a glass measurement electrode, a silver/silver chloride reference
electrode and a connecting bridge and beaker filled with an ethanolic solution of lithium chloride
(3.2.2.6). Other types of potentiometric titrator may be used.

3.2.3.2 Test tubecapacity 50ml, for the xylene (3.2.2.1) and the acetone (3.2.2.4).
3.2.3.3 Burette capacity 5ml, for the potassium hydroxide solution (3.2.2.3).

3.2.3.4 Pipettecapacity 10ml, for the hexan-1-ol (3.2.2.2).
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3.2.3.5 Flaskcapacity 100ml.

3.2.3.6 Reflux condenseimat least 300mm long, in accordance with ISO 4799.

ISO 8985:1998(E)

3.2.3.7 Heating apparatussand bath, oil bath or heating jacket, adjustable to approxC200

3.2.3.8 Analytical balancewith an accuracy of 0,1mg.

3.2.3.9 Magnetic stirrer.

3.2.4 Procedure

3.241 C

3.2.4.1.1\

etermination

mass of gach sample patrticle shall be less than approx. 0,05g.
Table 2 4 Guide to the mass of sample to be used
Assumed vinyl acetate content, w(VA(Q) Approximate mass of test specimen
% g
w(VAC)< 2 1
2 <w(VAC)<5 0,5
5 <w(VAC)< 30 g’i
30 <w(VAC) ’
When anglysing an unknown sample, first.of all carry out a preliminary test under con
valid for 4 copolymer containing 5% t0-30% vinyl acetate.
3.2.4.1.2Add 25ml of xylene (3.2.2.1) to the contents of the flask and 10ml of hexan-

5ml of potassium hydroxide solution (3.2.2.3). Heat the flask, topped with the reflux ¢
1., using the heating.apparatus (3.2.2.7) set at boiling temperature. After 30
the heating apparatus and allow to cool for 5-6 min., then introduce 35ml of acetone (3.2.2.4)
ne top of the condenser. Remove the condenser and place the flask (if conig
P.2.9), otherwise transfer the solution to a beaker first. Immerse the glass el
bf the ends-of the connecting bridge into the flask or beaker. Immerse the ot
g bridge.and the silver/silver chloride reference electrode (see 3.2.3.1) in th

for 30 mi
flask fron
through t
stirrer (3.
and one
connectir
the ethan

olic Selution of lithium chloride (3.2.2.6).

\Veigh a quantity of dry polymer as shown in table 2 into the flask te.the neafest 0,1mg. The

ditions which are

|-ol (3.2.2.2) and
pondenser (3.2.3.6)
min., remove the

al) on the magneti
bctrode (see 3.2.3.
her end of the

e beaker filled with

Carry outthe-potenttometric-titrationimmetdiatetyadding-standard-hydrochtoricactd3.2.2.5) until the
first drop in potential and stirring all the time. When close to the end point, add acid in 0,04ml to 0,06ml

incremen

ts.

When the end point is reached, read off the voltage, in millivolts, on the titrator as well as the volume of
hydrochloric acid added.

The end point of the titration is that point at which the greatest variation in potential occurs for a given
increment of acid added. In the event of two such points occurring, take the first value as the end point.
The end point may also be determined graphically.
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3.2.4.2 Blank test

© 1SO

Carry out a blank test in parallel with the determination, following the same procedure and using the same
reagents but omitting the test portion. Plot the titration curve. The mean value of the peak on the titration

curve is tak

3.25 Exp

en as the end point.

ression of results

3.2.5.1The vinyl acetate content w(VAC), expressed as a percentage by mass, is given by the formula:

w(VAC) =

B} 8,605( % - v4) G

where

m

vs is the vdlume, in millilitres, of standard hydrochloric acid used for the blank'test;

V4 IS the va

C, IS the ac
titration;
m is the m

3.2.5.2Carr
determinati

3.2.6 Test

lume; in millilitres, of standard hydrochloric acid solution used-for the detern

ass, in grams, of the test portion (see 3.2.4.1.1).

y out two determinations. If the results differddy more than 1%, discard them
bn again. Report the arithmetic mean of the two determinations.

report

The test report shall contain the following.information:

a) a referen
b) all details
c) the resul

33 Refg

ce to this International Standard and the method used,;
b necessary for complete identification of the sample;
, expressed in aceprdance with 3.2.5.2.

rrence method’3: Measurement of oxygen

3.3.1 Principle

hination;

fual concentration, in moles per litre, of the standard hydrochloric acid solutipn used for the

and run the

The detern;ination of the oxygen content is carried out using one of the traditional methr)ds of elementary

organic an Is.

Method | Reaction Detection | Test Measurement| DetectiopnAbsolute
method sample range dispersion
% %
3.3.3.1 | Pyrolysis | Coulometry | Micro | Absolute 0,2 (0,02)
and
reoxidation
3.3.3.2 | Pyrolysis Infrared Micro | Comparative 0,03 10 relative
absorption
3.3.3.3 | Pyrolysis | Gravimetric | Macro | Absolute 0,05 0,05
and analysis
reoxidation
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3.3.2 Apparatus

Any apparatus (commercial or otherwise) may be used, provided it meets the following requirements:

Detection range: 0,2%
Dispersion: 0,2% absolute or 10% relative #<01%

3.33.1D
3.3.3.11

The oxyg

atmosphg

amorpho

Any acid

monoxidg
by coulon

3.3.3.1.2

The carb
(m/V) sol

C(

The H io
accordan

2H

etermination by acidimetric coulometry

Principle

ken is transformed into carbon monoxide by pyrolysis at @)1 a helium or nitr
ere, of a micro-analytical sample and passing the pyrolysis gases through'an
IS carbolneated to 112C.

components are absorbed by a mixture of soda lime and magnesium perchi
IS then passed over CuO at’@5@/here it is oxidized to carbaon dioxide which
netry.

Coulometric measurement of the carbon dioxide

bn dioxide is absorbed by the cathodic part of a coulometric cell, containing
Lition of barium perchlorate, in accordance with*the following formula:

—

D, + HO +Bad" BaCQ +2H'
Ns are neutralized by adding Qbins, which are produced electrolytically by th
ce with the following formula:

0 + 2e H, + 20H

—

The electricity supply from the coulometer is controlled by a silver/silver chloride and

which de

the quantity of electricity supplied.

3.3.3.1.3

Although
measure

The "resf

F=

Analysis

coulometry is an absolute method, the specific conditions of analysis requir
ment of scatter in accordance with 3.3.5.

onse factor" of the apparatus is:

pgen
oven lined with

lorate. The carbon
is determined

an approx. 5%

b coulometer, in

A glass electrode

ect the variations in the pH of the solution, and the quantity of carbon dioxide is calculated fror

b calibration and th

Mo - 0,0829

o

The percentage of oxygen is then:

_ 0,0829(Qy = Q,)100

y

m
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where

© 1SO

Qo is the quantity of electricity measured during a blank test, i.e. an analysis carried out with an empty

dish;

Qr is the quantity of electricity measured during the analysis of mass m, in milligrams, of a reference

substance containing massg ;im milligrams, of oxygen;

Q« is the quantity of electricity measured during the analysis of mass m, in milligram
unknown substance.

s, of the

0,0829 is the quantity of oxygen, in milligrams, corresponding to 1 C in the conditions-apove.

3.3.3.2 Ddtermination by infrared absorption
3.3.3.2.1 Principle

The test portion is degraded by pyrolysis under an inert gas (either nitrogen or argon). 1

he gases produce

are reduced over carbon at 11Q0All the oxygen is converted into carbon dioxide which is passed into
the measurement cell through which a monochromatic infrared beéam passes (using suitable light filters).

The absorption of the infrared radiation by the carbon dioxide causes both a weakening

in the luminous

intensity and also an increase in the temperature and pressure in the cell. An electrical signal is generatec
either by a photometer or a pressure sensor. It is often c@mpared with an argon or nitrogen cell sensor for

cross-refergnce purposes. The size of the electrical signal is proportional to the amount
in the gas mixture and therefore to the amount of .oxygen in the sample.

3.3.3.2.2 PApparatus

- Elemental|analyser,with infrared detector:
- Analytical |balance, accurate to 1 mg:

- Crucibles,[suitable for pyrolysis.

3.3.3.2.3 Reagents

Reagents are specified-for each method and type of apparatus. Reagents of a quality r¢
organic migro-analysis" are required.

3.3.3.24 rocedure

of carbon dioxide

pferred to as "for

The procedures are specific to each type of apparatus. Certain handling precautions are essential, as

follows:
— handle crucibles using tongs only;
— use a spatula when weighing out test portions;

— carry out the correct calibration procedures (see 3.3.5).
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3.3.3.2.5 Calculations

ISO 8985:1998(E)

The oxygen concentrations are determined by comparing (automatically or otherwise) the incoming
signals received by the detector during analysis of the unknown samples with the coefficients of
proportionality resulting from the analysis of the reference samples (apart from the blank test). They are
expressed as a percentage by mass (x).

3.3.3.3

3.3.3.3.1

Principle

Determination by gravimetric analysis

A test portion is pyrolysed under argon gas at 1CO@llowed by oxidation of the carbon| monoxide
formed by iodine pentoxide. The carbon dioxide is passed through a pre-weighed-absorber containing

sodium o

content of the test portion. The reactions are shown below:

1.Qs + 5CO -

CO®, + NaO -

3.3.3.3.2

Apparatus

5CQ + b

NaCOs

The appdratus is shown in figure 1.

O ®

R .

ide on a suitable support. The increase in mass of the absorber is proportignal to the oxygen

BA CJ

3

A
Figure 1 — Apparatus for gravimetric analysis

Key:

A Argon supply with pressure regulator.

B Mercury valve.

C Contact oven with a non-porous porcelain combustion tube containing platinum on a suitable
support.

D Drying and purification unit using argon, containing anhydrous magnesium perchlorate MgCIO
and sodium oxide on a suitable support, separated by glass wool (in tubes of diameter 25mm an
height of approx. 100mm), the unit being connected by a clip to the oven.

E Electric or resistance oven, made of carborundum or metal, capable of heating the combustion

tube to 1350C.


https://standardsiso.com/api/?name=b1dda4c466e236a3ea18ab198421b554

ISO 8985:1998(E) © 1SO

F Thermocouple, to measure the temperature of the oven. The pointer on the thermocouple,
protected by a sleeve, shall be close to the external surface of the combustion tube. The
relationship between the internal temperature of the tube and the figures on the pyrometer scale
shall be set beforehand.

G Refractory tube (non-porous at the test temperature), with an internal diameter of 20 mm to 30 mm
and a minimum length of 650 mm so that its ends do not become warm during combustion.

H Fireclay dish, calcined beforehand in argon for 2 hours &50

I Quartz woal plug, to filter the gases

M Absqrption unit to absorb the water vapour produced, containing anhydrous:fiiagnesium
perchlorate.

N Absgrption unit to absorb the carbon dioxide produced, containing sodium oxide|on a suitable
supgort.

O Column containing iodine pentoxide.

P Flowmeter.

3.3.3.3.3 Reagents

- Anhydrou$ magnesium perchlorate.
- Sodium oxide,on a suitable support.
- lodine pentoxide.

3.3.3.3.4 PRrocedure

First heat the pyrolysis unit to apprex. 960‘or 2h under argon, then place in a desiccator. Adjust the

oven tempgrature to 1190 andthe argon flow rate to 20 litres per hour. Purge the sodium oxide

absorber fof 5min, remove_from the apparatus and weigh to an accuracy of one tenth of a milligram at
ambient temperature after, 5min. Place a test portion of approx.1g (weighed to the neargst tenth of a
milligram) in the pyrolysis unit and put in the oven. Carry out pyrolysis for 30min. Then furn off the gas
supply, switch off and‘disconnect the absorber and weigh at ambient temperature after {LOmin. Reconnect
the absorber, turnzon the argon supply once more and weigh again as before after 5mirj. The pyrolysis ant
gas absorptionishall be considered complete if the mass of the absorber has not varied by more than 0,5r
between the two weighings.

3.3.3.3.5 Calculations

The oxygen content y, expressed as a percentage by mass, is given by:

(ma' - ma) x 36,3
y =

m

10
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where
m is the mass, in grams, of the test portion;

ma, is the mass, in grams, of the absorber before pyrolysis;

m;, is the mass, in grams, of the absorber after pyrolysis;

0,363 is the conversion factor for carbon dioxide into oxygen (the fact that the carbon monoxide is
oxidized to carbon dioxide by adding an oxygen atom from the reagent and not from the test
portion has been taken into account).

3.3.4 Hampling

The mas$ of test portion suitable for the "micro" methods is approx. 30mg.
The mas$ of test portion suitable for the "macro” method is about 3g.
3.3.5 Calibration

Certain pyecautions are common to micro-analytical methods{ive.:

Calibratign is carried out using the same procedure as forthe unknown samples, using analytical-qualit
reagents |containing known amounts of oxygen.

Recommended reagents are:

%,0
Cholesterol 4,14
Pyramidon 6,92
Adetanilide 11,84
Tryptophane 15,68

The exact procedure may differ slightly from one type of analysis to another, but shalllinclude:

— A calibrjation stage during which the analytical parameters of the analyser are determined by processir
the signals from the reference samples in order to establish the coefficient of proportipnality between th
signal regeived by the detector and the quantity of oxygen in the test portion.

— An analysis.stage during which the analysis of the unknown samples is carried out by comparing the
signals obtai I I ' | i r the coefficients o
proportionality remain constant. This verification is carried out every fifth analysis. The values of the
coefficients shall not show a scatter greater than 0,3% relative.

3.3.6 Calculation of vinyl acetate content

If y is the percentage of oxygen in the copolymer, determined by one of the three methods described in
3.3, the vinyl acetate content w(VAC), expressed as a percentage by mass, is given by:

w(VAC) = 2,688y

11
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3.3.7 Testreport

The test report shall include the following information:

a) all details necessary for complete identification of the sample analysed;
b) the method used;

c) the individual results and their mean;

d) details of any operations not specified in this International Standard, as well as any incidents which
may have dffected the results;

e) the date]of the test.

4 Examples of test methods

4.1 Method using infrared spectrometry

4.1.1 Principle

The vinyl ag¢etate content is determined using infrared spectrometry. This method involyes determining
the ratio of fhe absorbance in the n@band at 2678cthand the 2n(CO) band at 3460bof an EVAC

film with a thickness of between gth and 30Qm. The ahsarbance ratio is converted to vipyl acetate
content usiipg a calibration curve established using standard EVAC reference specimens with known vinyl
acetate corftents measured as in clause 3. It is notgiecessary to know the exact thickngss of the film as ar
infrared band is used as an internal reference.

Note 1 — This|method is suitable for samples containing 10% (m/m) or more of VAC.
Note 2 — The jnternal reference peak at 3605amay” be used as the internal reference instead of the peak jat 2668cm
samples with p thickness greater than200lf.manual measurement of thickness is possible, it may be used instead of the

absorbance at the internal reference peak.

Note 3 — A drawback to this method(is)the possible interference by stabilisers or additives. Other CO peaks exist,at 610cm
1020cmt, 125pcnT and 1743crl, hoWever, and they can be used instead of the peak at 346@itma sample|thickness
appropriate td the VAC content of the sample
4.1.2 Apparatus andimaterials

Standard Igboratory equipment, plus the following:

4.1.2.1 Spectrometerwave Tumber Tange 4006¢to 600t tapabte of Tesofutiomtotth
4.1.2.2 Specimen holder.
4.1.2.3 Beam shutter.

4.1.2.4 Hot-pressing machinesupplying at least 10MPa pressure, with hotplates which can achieve a
temperature of 15C.

4.1.2.5 EVAC reference specimensghe vinyl acetate contents of which have been determined using one
of the reference methods described in clause 3.

12
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ocedure

4.1.3.1 Preparation of films

Prepare films of constant thickness using the hot-pressing machine (4.1.2.4) at appOxFabYAC
contents of less than or equal to 10%, usq20t 30Qum. For VAC contents greater than 10% use
S50um to 15Qm.

Note — To assist with shaping and to prevent EVAC sticking to the plate surface, a thin film of polytetrafluoroethylene (PTFE
may be used. Where the VAC content is less than 20%, the PTFE film may be replaced by aluminium foil

41.3.2

41.3.2.1
through t

4.1.3.2.2
specimer

41.3.2.3
41.3.2.4

4.1.3.25
3280cmt

41.3.2.6

4.1.3.2.7
specimer
rate, mea

4.1.3.3 C

Plot a cal
in clause
example

Measurement

Calibrate the abscissa (wave number) and adjust the absorbance zerofor 1
ne spectrometer (4.1.2.1).

nsert an EVAC reference specimen (4.1.2.5) prepared in accordance with 4
holder (4.1.2.2) and place it in the spectrometer measurenient beam.

Adjust the baseline using the shutter (4.1.2.3) in the reference beam.
Record the spectrum from 4000¢&mo 2000cr.

Draw baselines tangential to the trace at 3528and 3400cn1 (for the 3460cr |
and 2430cri (for the 2678cnt band) as shewn in figure 2.

Determine the absorbance at 3460@nd 2678c (see the example given in

Repeat the measurements as.detailed in 4.1.3.2.2 to 4.1.3.2.6 for each of tl
s and for the test (unknown)(specimen. The spectrometer operating conditi
surement range, balance;.slit width and sensitivity, shall remain unaltered d

falibration curve

bration curve using the values of the VAC content determined by one of the
3 and the values of the absorbance ratio calculated for the EVAC reference
pf such a cukve is given in figure 3.

D0% transmission

.1 3.1 into the

pand) and at

igure 2).

ne other reference
NS, such as sweej

uring this process.

reference method
specimens. An
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100
/iBase lines
80
T \
T N _
72 N e
| T
|
122 \ : .
A
60 ,
. |
s A {
2 |
£ 40 .~
[
l
I
l
|
20 |
|
T2
0
400 3 500 3 000 2500
Wave number, cm~!
Absorbance (2678) = IQQTJ_O - |0910T20 = AlO - A20 =0,857
Absorbance (3460) = IQQTll - |Og10T22 = All - A22 = 0,062
Ratio: Absorlpance\(3460) / Absorbance (2678) = 0,072

Figure 2 — Example of IR spectrum and determination of absorbance
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1,1

09

4.1.4 Ex

The vinyl
content, ¢
specimer
the vinyl

K

where K
determing

415 Te

0,5

Absorbance (3 460)/3bsorbance (2 678)

03r

il 40 50

VAC content, %\{m/m)

Figure 3 — Example. @f a calibration curve
pression of results

acetate content of the sample is determined by reading, from the calibratior
pxpressed as a percentage by mass, corresponding to the absorbance ratio
. If the absorbance ratio for the test specimen lies on the linear section of tf
hcetate content can also be calculated using the formula:

x Absorbance (3260)
Absorbance’(2678)

s the ratio(of the VAC content to the absorbance ratio for the linear section
bd using the least-squares method.

streport

curve, the VAC
obtained for the te
ne calibration curve

bf the curve,

The test report shall include the following information:

a) a reference to this International Standard and the method used,;

b) all details necessary for complete identification of the sample;

c) the result, expressed in accordance with 4.1.4;

d) details of any operations not specified in this International Standard, as well as any incidents which
may have affected the results.
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4.2 Acidimetric method
4.2.1 Principle

© 1SO

A test portion is placed in an oven set at°8a0l'he inside of the oven is connected, via a glass tube, to a
wash bottle containing a solution of potassium hydroxide. The pyrolysis products are transferred, by
means of a hot flow of nitrogen, to the wash bottle, in which the acid decomposition gases are absorbed
by the potassium hydroxide solution. The volume of potassium hydroxide solution necessary for the
absorption phase is then determined by titration with a standard solution of hydrochloric acid, using
phenolphthalein as indicator.

4.2.2 Rea

During the
equivalent |

4.2.2.1 Pol
4.2.2.2 Hy

4.2.2.3 Phq
ethanol.

4.2.2.4 Nit
42.3. Ap

Standard Igboratory equipment, plus the following:

4.2.3.1 Pyrnolysis ovenadjustable to 35C.

4.2.3.2 Co

4.2.3.3 Drg
shown in fig

rochloric acid standard solution, c(HCI) = 0,1 mol/l.

pnolphthaleinindicator solution, made by dissolving 0,1g ©f phenolphthalein
ogen.

paratus

mbustion bogtmade of vitrified.porcelain, 110mm long, 12mm wide and 8mn

chsel wash bott|250ml capacity, with a sintered-glass plate (see the note).
ure 4.

Note — A typ

International $tandard and does net'constitute an endorsement by 1SO of this particular product. Equival
used if they can be shown to lead\to'the same results.

4.2.3.4 Schellbach automatic-zero burettesOml capacity.
4.2 3.5 Copical flask250ml capacity.
4.2.3.6 Analytical balancewith an accuracy of 0,1mg.

D1 sintered-glass plate iIs-available commercially. This information is given for the conven

pents—and-materiats

hnalysis, use only reagents of recognised analytical quality and distilled-water or water of
Durity.

assium hydroxidesolution, ¢(KOH) = 0,1 mol/l.

in 100ml of

N high.

An example is

ence of isers of th
bnt products may be

16
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Dimensions in millimetres

4.2.4 Prpcedure

4241 C

Weigh ag
oven (4.2
potassiur
between
positione
hydroxidg
hydroxidg

Pad
n
e
40«3 40:3 0
1L 1
—-—t=r—t 1+ N
! )
/i‘{ g ;:j
i
wn
Insert/ E i
(;i : )
i
| { 1
it
RN
Bottle ;I} ou?
\\. i i S . g
ik N ®8 -
[
? i
™ Fritted .
_ glass plate\
Fth ) ‘
255 max.
a) Bottle and insert b) Detail of the inser

Figure 4.~ Drechsel wash bottle

etermination

prox. 2,5g of sampte, to the nearest 0,1mg, in a combustion boat (4.2.3.2).

Place in the pyroly

.3.1) which has been preheated t6B5Connect the wash bottle (4.2.3.3), co
n hydroxide selttion (4.2.2.1), to the interior of the oven using a glass tube.

» selufion from the wash bottle to the conical flask (4.2.3.6), using a pipette.

taining 100ml of
erify that the seal

the oven and-the wash bottle, which shall be replaced before each determination, is correctly
d. Pass_nitrogen (4.2.2.4) at a flow rate of 15 litres/h into the oven and into the potassium
 solutier’in the wash bottle. After approximately 2 hours, transfer 50ml of thie potassium

etermine by

titration thézamount of potassium hydroxide which has not been neutralised by the add gases, using

hydrochloric acid (4.2.2.2) and adding a few drops of phenolphthalein solution as indicator.

4.2.4.2 Blank test

Carry out a blank test in parallel with the determination, following the same procedure and using the sar

reagents

but omitting the test portion.

4.2.5 Expression of results

4251

Method of calculation

The vinyl acetate content, expressed as a percentage by mass, is given by the formula:
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