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INTERNATIONAL STANDARD

ISO 3856/3-1980 (E)

Paints and varnishes — Determination of ““soluble’’ metal

content —

Part 3 : Determination of barium content — Flame atomic
emission spectroscopic method

0 Introduction

This dacument is a part of ISO 3856, Paints and varnishes —
Determination of “’soluble’” metal content.

1 Sdope and field of application

This part of ISO 3856 specifies a flame atomic emission spec-
troscopic (AES) method for the determination of the barium
content of the test solutions prepared according to ISO 6713 or
other syitable International Standards.").

The method is applicable to paints having ‘’soluble’”” metal con-
tents in| the range of about 0,05 to 5 % (m/m).

Other methods can be used by agreement between the in-
terested parties but, in case of dispute, this method should be
used.

erences

, Burettes.
, Laboratory glassware — Onesmark pipettes.

2, Laboratory glassware~— One-mark volumetric

3 Principle

Measurgment of the radiation emitted by barium in a dinitrogen

4.1 Potassium chloride, 50 g/! solGtion.

=

4.2 Hydrochloric acid, 0,07.mol/1 solutio

Use the identical hydrochloric acid solution| as used for the
preparation of the test solutions.

4.3 Dinitrogéen monoxide gas, in a steel [cylinder.

4.4 -Acetylene, in a steel cylinder.

4.5 Barium, standard solution corresponding to 1 g of Ba

per litre.

Either
a) transfer the contents of an ampoule of standard barium
solution containing exactly 1 g of Ba intg a 1 000 ml one-
mark volumetric flask, dilute to the |mark with the
hydrochloric acid solution (4.2}, and mix yvell;

or
b) weigh, to the nearest 1 mg, 1,779 g df barium chioride
dihydrate (BaCl,.2H,0), dissolve in the hydrochloric acid
solution {4.2) in a 1 000 ml one-mark volurmetric flask, dilute
to the mark with the same hydrochloric dcid solution, and

mix well.

1 ml of this standard solution contains 1 mg pf Ba.

4.6 Barium, standard solution correspondirrg t0 20 mg of Ba

monoxi y :
ionization of barium atoms in the flame is suppressed by addi-
tion of potassium chloride.

4 Reagénts and materials

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

peritre:

Pipette 20 mi of the standard barium solution (4.5) into a
1 000 ml one-mark volumetric flask, dilute to the mark with the
hydrochloric acid solution (4.2) and mix well.

Prepare this solution on the day of use.

1 ml of this standard solution contains 20 pg of Ba.

1) The preparation of acid extracts from dried films and powder coatings will form the subject of future International Standards.


https://standardsiso.com/api/?name=9ca2b42cfdc26d831fcb2905c1727ce3

1SO 3856/3-1980 (E)

5 Apparatus
For this test, the laboratory glassware shall be barium-free.
Ordinary laboratory apparatus and

5.1 Flame atomic emission spectrometer, fitted with a
burner fed with dinitrogen monoxide and acetylene.

6.1.2 Spectroscopic measurements

Measure the emission of the standard matching solutions in the
spectrometer (5.1), using the operating conditions specified by
the manufacturer of the instrument.

In order to determine and correct for the background emission
due to calcium, carry out a measurement at a suitable point
close to the barium line or record the emission over a
wavelength range from 563,0 to 554,0 nm.

b.2 Pipettesl of a suitable volume, complying with the re-
quirements of 1SO 648.

5.3 Buretteq, of capacity 10 and 50 ml, complying with the
requirements of 1ISO/R 385.

5.4 One-maftk volumetric flasks, of capacity 50 ml, com-
plying with the requirements of 1ISO 1042.

If available :
5.5 Recording apparatus.

A compensatirlg recorder is recommended.

6 Procedu

—

e

6.1 Prepargtion of the calibration graph

6.1.1 Preparation of the standard matching solutions

Introduce from| a burette (5.3) into”a series of six 50 ml one-
mark volumetric flasks (5.4),~the’ volumes of the standard
barium solution (4.6) shownsin_the following table, add 5 mi of
potassium chlgride solution (4.1}, dilute each to the mark with
the hydrochloric acid selution (4.2) and mix well.

Prepare these golutions on the day of use.

6.1.3 Plotting of the graph

Plot a graph having the masses, in micrograms; of Ba con-
tained in 1 ml of the standard matching solutions as|abscissae
and the corresponding values of the emission, corfected for
background emission, as ordinates.

6.2 Test solutions

6.2.1 Pigments and extenders

by the procedure specified in sub-clause 7.2.1 of 1ISQ 6713 into
a 50 ml one-mark volumetric flask (5.4) so that the barium con-
centratioricof the test solution will be within the ¢alibration
range. Add 5 mi of the potassium chloride solution (4.1), dilute
to the\mark with the hydrochloric acid solution (4.4) and mix
well.

Pipette a suitable/velume (volume V3) of the solutioci obtained

6.2.2 Liguid portion of the paint

Pipette a suitable volume (volume V) of the solutior obtained
by the procedure specified in clause 8 of ISO 6713 info a 50 ml
one-mark volumetric flask (5.4) so that the barium doncentra-
tion of the test solution will be within the calibration rgnge. Add
5 mi of the potassium chloride solution {4.1), dilute t¢ the mark
with the hydrochloric acid solution (4.2) and mix well.

6.2.3 Other test solutions

Pipette a suitable volume of the solution obtaingd by the
specified or agreed procedure into a 50 ml one-mark yolumetric
flask (5.4) so that the barium concentration of the tegt solution
will be within the calibration range. Add 5 mi of the potassium
chloride solution {4.1), dilute to the mark with the hyfrochloric
acid solution (4.2) and mix well.

Corresponding

Standard Standard barium concentration
matching solution (4.6) of Ba in the standard
solution matching solution

No. ml ug/mi

o* 0 0

1 2 0,8

2 5 2,0

3 10 4,0

4 20 8,0

5 40 16,0

* Blank test on reagents for calibration graph.

6.3 Determination

Measure the emission of each test solution (6.2} three times in
the apparatus after having adjusted it as specified in 6.1.2.
Measure first the emission of the hydrochloric acid solution
(4.2), then that of the test solution and afterwards that of the
hydrochloric acid solution again. Finally, re-determine the emis-
sions of the standard matching solutions (6.1.1) in order to
verify that the adjustment of the apparatus has not changed. If
the emission of a test solution is higher than that of the stan-
dard matching solution with the highest barium concentration,
dilute the test solution appropriately with a known volume of
the hydrochloric acid solution (4.2).
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7 Expression of results
7.1 Calculations

7.1.1 Pigments and extenders

1SO 3856/3-1980 (E)

7.1.2 liquid portion of the paint

The mass of barium in the solution (extract), obtained by the
method specified in clause 8 of ISO 6713, is given by the equa-
tion

by-by ¥V,

The mass of “’soluble barium’’ in the hydrochloric acid extract, my =—————x —x 50 X F,
obtained by the method specified in sub-clause 7.2.1 of 108 Va
ISO 6713, is given by the equation
V.
—mtie—V, b 351615
md =-———x — x 50 x F, Vs
106 V3

I

v
(a1 — ag) X —x F; x 5 x 10-5
V3

wherg
aq | is the barium concentration, in micrograms per millilitre,

of the blank test solution prepared by the method specified
in sub-clause 7.3 of 1ISO 6713;

ay | is the barium concentration, in micrograms per millilitre,
of the test solution obtained from the calibration graph;

F, | is the dilution factor referred to in 6.3;

-

mg| is the mass, in grams, of “soluble” barium in the
hydrochloric acid extract;

V4| is the volume, in millilitres, of the hydrochloric acid
solfition plus ethanol used for the extraction specified in
suby-clause 7.2.1 of 1ISO 6713 (assumed to be 77 ml);

V3| is the volume, in millilitres, of the aliquot portion of the
hydrochloric acid plus ethanol extract taken for the test
{6.2.1).

The ““goluble’” barium content/of the pigment and extender por-
tion of the paint is given by the equation

B 102 ~P
cog = 0% T
moxP

where
by is the barium concentration, in micrograms per millilitre,
of the blank test solution/prepared by the method specified
in sub-clause 6.5 of 1IS0.-6713;

b, is the bariumfi.concentration, in micrograms per millilitre,
of the test solution obtained from the cdlibration graph;

F, is the dilution factor referred to in 6.3;

my (s the mass, in grams, of barium in, the solution ob-
tained according to clause 8 of ISO 6713;

V, is the volume, in millilitres, of the sglution (100 ml) ob-
tained by the method specified in clatise 8 of 1SO 6713
(= 100 ml);

V4 is the volume, in millilitres, of the aliquot portion of the
solution taken for the test.

The barium content of the liquid portion of the paint is given by
the equation

my
cBaz = 73— x 102

where

Cga, IS the barium content, of the qutid portion of the
paint, expressed as a percentage by mass of the paint;

m3 is the total mass, in grams, of paint ¢omprising a “set"’
as specified in sub-clause 6.4 of ISO 6713.

where

Cga, is the “soluble” barium content, of the pigment and
extender portion of the paint, expressed as a percentage by
mass of the paint; -

my is the mass, in grams, of the test portion taken to
prepare the solution specified in sub-clause 7.2.1 of
1ISO 6713;

P is the pigment and extender content of the paint,
expressed as a percentage by mass, obtained by the
appropriate method specified in clause 6 of 1SO 6713.

~

-+3—Paint

The total “’soluble’” barium content of the paint is given by the
sum of the results obtained according to 7.1.1 and 7.1.2, thus

CBa3 = CBE‘ + c382

where cg,, is the total “soluble” barium content of the paint,
expressed as a percentage by mass.

7.1.4 Other test solutions

If the test solutions were prepared by methods other than that
given in ISO 6713 (see 6.2.3), it will be necessary to modify the
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equations for the calculation of barium content given in 7.1.1 c} the method for the separatibn of the solid portion of the

and 7.1.2. product under test according to ISO 6713, clause 6
(method A, B or C);

7.2 Precision d) the solvent or the solvent mixture used for the extrac-
tion;

No precision data are currently available.
e} any deviation, by agreement or otherwise, from the test
procedure specified;

8 Test report
f) the results of the tests, each expressed as a percentage

The test report mmmmmwmmem of
- the pigment and extender, the barium content of the liquid

a) the type|and identification of the product tested; portion of the paint and the total “soluble” (ariun] content
~ of the paint;

b) a refererce to this International Standard (ISO 3856/3)
_ or to a correpponding national standard; g) the date of the test.
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