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ISO 4800, Laboratory glassware — Separati
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ISO 6718, Paints and varnishes — Preparation
from paints in liquid or powder form.

3 Flame atomic absorption spect
method

3.1 Principle

Aspiration of the test solution into an acet
Measurement of the absorption of the selectg
emitted by a lead hollow-cathode or lead dischz
region of 283,3 nm.

3.2 Reagents and materials
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of acid extracts
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During the analysis, use only reagents of recognized analytical

grade and only water of at least grade 3 puri
1SO 3696.

3.2.1 Hydrochloric acid, c(HCl) = 0,07 mg

ty according to

I/1.

General requirements. 1!

ISO 648, Laboratory glassware — One-mark pipettes.

ISO 1042,
flasks.

1SO 3696,

1) At present at the stage of draft. (Partial revision of ISO/R 385-1964.)

Laboratory glassware — One-mark volumetric

Water for laboratory use — Specifications.?

2) At present at the stage of draft.

Use the hydrochloric acid, identical to that used for the
preparation of the test solutions in accordance with ISO 6713.

(See 3.4.2.)

3.2.2 Acetylene, commercial grade, in a ste

3.2.3 Compressed air.

el cylinder.
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3.2.4 Lead, standard stock solution containing 1 g of Pb per
litre.
Either

a) transfer the contents of an ampoule of standard lead
solution containing exactly 1 g of Pb into a 1 000 ml one-
mark volumetric flask, dilute to the mark with the hydro-
chloric acid (3.2.1) and mix well ;

or

b) weigh, to the nearest 1 mg, 1,598 g of lead nitrate

Corresponding
Standard \;?;:g:,: :et:: co_ncentration of Pb
matching solution (3.2.5) in the standard
solution No. matching solution
ml ug/mi
0* 0 0
1 2,5 2,5
2 5 5
3 10 10
4 20 20
5 30 30

[Pb(NO;),] (previousty dried for 2 at 105 °CJ, dissolve in
the hydrochloric acid (3.2.1) in a 1 000 ml one-mark volu-
metric flask,|dilute to the mark with the same hydrochloric
acid and mix well.

1 ml of this stapdard stock solution contains 1 mg of Pb.

3.25 Lead, standard solution containing 100 mg of Pb per
litre.

Prepare this solfition on the day of use.
Pipette 100 ml pf the standard stock solution (3.2.4) into a
1 000 ml one-mdirk volumetric flask, dilute to the mark with the

hydrochloric acid (3.2.1) and mix well.

1 ml of this standard solution contains 100 ug of Pb.
3.3 Apparatus
Ordinary laborafory apparatus and

3.3.1 Flame atomic absorption spectrometer, suitable for
measurements at a wavelength of 283,3 nm and fitted with a
burner fed with|acetylene and air.

3.3.2 Lead hdllow-cathode lamp or Iead discharge lamp.

3.3.3 Burette| of capacity 50,ml,~Complying with the re-
quirements of 1$0 385/1.

3.3.4 One-mark volumetric flasks, of capacity 100 ml,
complying with|the reguirements of ISO 1042.

* Blank matching solution.

3.4.1.2 Spectrometric measurements

Install the lead spectral source (3:3.2) in the spdgctrometer
(3.3.1) and optimize the conditions-for the deternfination of
lead. Adjust the instrument/in, accordance with the manu-
facturer’s instructions and(adjust the monochromator to the
region of 283,3 nm in orderto obtain the maximufn absorb-
ance.

Adjust the flow of\the acetylene (3.2.2) and of the air [3.2.3) ac-
cording to the characteristics of the aspirator-burner, |and ignite
the flame, Set'the scale expansion, if fitted, so thaf the stan-
dard matching solution No. 5 (see table) gives almpst a full-
scale.deflection.

Aspirate into the flame each of the standard matching solutions
(see 3.4.1.1) in ascending order of concentration, gnd repeat
with the standard matching solution No. 4 to verify that the in-
strument has achieved stability. Aspirate water thfough the
burner between each measurement, taking care to| keep the
rate of aspiration uniform.

3.4.1.3 Calibration graph

Plot a graph having the masses, in micrograms, of Pb con-
tained in 1 ml of the standard matching solutions as|abscissae
and the corresponding values of the absorbances, r¢duced by
the reading for the blank matching solution, as ordipates.

3.4.2 Test solutions

3.4.2.1 Pigment portion of the liquid paint and paipt in
powder form

3.4 Procedure

3.4.1 Preparation of the calibration graph

3.4.1.1 Preparation of the standard matching solutions
Prepare these solutions on the day of use.

Into a series of six 100 ml one-mark volumetric flasks (3.3.4), in-
troduce from the burette (3.3.3), respectively, the volumes of
the standard lead solution (3.2.5) shown in the following table,
dilute each to the mark with the hydrochloric acid (3.2.1) and
mix well.

Use the solutions obtained by the procedure described in sub-
clause 8.2.3 or 8.3.2 of ISO 6713, as appropriate.

3.4.2.2 Liquid portion of the paint

Use the solutions obtained by the procedure described in sub-
clause 9.3 of ISO 6713.

3.4.2.3 Other test solutions

Use the solutions obtained by other specified or agreed pro-
cedures (for example, by the procedure described in sub-clause
8.3.1.4 of IS0 6713).
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3.4.3 Determination

Measure first the absorbance of the hydrochloric acid (3.2.1} in
the spectrometer {3.3. 1} after having adjusted it as described in
3.4.1.2. Then measure the absorbance of each test solution
(3.4.2} three times and, afterwards, that of the hydrochloric
acid again. Finally, re-determine the absorbance of standard
matching solution No. 4 (see 3.4.1.1} in order to verify that the
response of the apparatus has not changed. If the absorbance
of a test solution is higher than that of the standard matching
solution with the highest lead concentration,” dilute the fest
solution ] iluiti i '
of the Hydrochloric acid (3.2.1).

3.5 Expression of resuits
3.5.1 Calculations

3.5.1.1 | Pigment portion of the liquid paint

Calculate the mass of “soluble” lead in the hydrochlotic acid
extract pbtained by the method described in sub-clause 8.2.3 or
8.3.2 of| ISQ 6713, using the eguation

a4 — dp
— x V1 x Fy

0T e

where

ap |s the lead concentration, in micrograms per mitlilitre,\of
the Blank test solution prepared by the method described in
sub-tlause 8.4 of ISO 6713;

y 112 the lead concentration, in micregramsg-permillilitre, of
the fest solution obtained from the calibration graph;

Fy Js the dilution factor referred to if3.4.3;

mg |is the mass, in grams, of [“soluble” lead in the
hydrpchloric acid extract;

¥, |is the volume, in millifitres, of the hydrochloric acid
plus [ethanol used for theextraction described in sub-clause
8.2.3 or 8.3.2.4 of 1506713 (assumed to be 77 ml or 502 mi
respectively).

Calculate the “soluble” lead content of the pigment portion of
the pairft using/the equation

ISO 3856/1-1984 (E)

3.5.1.2 Ligquid portion of the paint

Calculate the mass of lead in the solution (extract), obtained by
the method described in sub-clause 9.3 of 1ISO 6713, using the
equation

by — by

2= T

XV2XF2

where

by s the lead concentration, in micrograms per millilitre, of
i othod described in
sub-clause 6.5 of IS0 6713;

b,y isthe lead concentration, in micrograpns per millilitre, of
the test solution obtained from the calibfation graph;

F5 s the dilution factor referred to in 3.4.3.;

M, is the mass, in grams, of lead in the liquid portion of
the paint;

V5 s the volume) in millilitres, of the sojution obtained by
the method% described in sub-clause 8.3 of IS0 6713
{=100 ml}.

Calculate \the lead content of the liquid poftion of the paint,
using, the equation

_m 02
Cpb2 = m_ = 1
3
where

Cppsy is the lead content of the liquid pdrtion of the paint,
expressed as a percentage by mass of tHe paint;

my s the total mass, in grams, of paint gomprising a “'set"’
as described in sub-clause 6.4 of ISC 67]3.

3.5.1.3 Liguid paint

Calculate the total “soluble” lead content of|the liquid paint as
the sum of the results obtained accordifg to 3.6.1.1 and
3.5.1.2, thus

CPbz = CPby T CPhy

where cpy,, is the total “soluble” lead contenjt of the paint, ex-
pressed as a percentage by mass.

35.1.4 Paint in powder form

102 2] Bex P
Cppy = Mg X ==— X ~— = —
1 0 ey 102 my
where

Cpp, is the “soluble” lead content, of the pigment portion
of the paint, expressed as a percentage by mass of the
paint;

my is the mass, in grams, of the test poriion taken to
prepare the solution described in sub-clause 8.2.30r 8.3.2.4
of 150 6713;

P isthe pigment content of the liguid paint, expressed as a
percentage by mass, obtained by the appropriate method
described in clause 6 of ISO 671_3.

The total ~“soluble™ 1ead content of the paint in powder form is
obtained by appropriate modification of the calculations given
in 3.5.1.1.

3.5.1.5 Other test solutions
If the test solutions were prepared by methods other than those
given in 1SO 6713 {see 3.4.2.3}, it will be necessary to modify

the equations for the calculation of lead content given in
35.1.14and 3.5.1.2.

3.5.2 Precision

No precision data are currently available.


maggia
Rectangle

https://standardsiso.com/api/?name=1bf1dc232e4ed9a05b960f37dce1b721

ISO 3856/1-1984 (E)

4 Dithizone spectrophotometric method

4.1 Principle

Extraction of the lead from the test solution with a solution of
dithizone in 1,1,1-trichloroethane.  Spectrophotometric
measurement of the red colour of the lead dithizonate at a
wavelength of about 520 nm.

Either

a) transfer the contents of an ampoule of standard fead
solution containing exactly 1 g of Pb into a 1 000 ml cne-
rmark volumetric flask, dilute to the mark with the hydro-
chioric acid (4.2.1) and mix well ;

or

b} weigh, to the nearest 1 mg, 1,598 g of lead nitrate
[Pb{NQ3)5] (previously dried for 2 h at 105 °C}, dissolve in
the hydrochloric acid (4.2.1} in a 1 000 ml one-marlk volu-
metric flask, dilute to the mark with the same hydrachloric

4.2 Reagents ' _ ‘

During the anglysis, use only reagents of recognized analytical
grade and only water of at least grade 3 purity according to
1S0O 3696.

4.2.1 Hydroghloric acid, c¢(HCI} = 0,07 mol/l.

Use the hydiochloric acid, identical to that used for the
preparation of|the test solutions in accordance with 1SO 6713,
{See 4.4.2.) '

4.2.2 Buffen solution.

Dissolve 3 g of potassium cyanide, 6 g of sodium metabisulfite
and 5 g of ammonium citrate in about 200 ml of water, add
325 ml of ammonia solution {g approximately 0,880 g/ml} and
dilute to 1 litr¢ with water.

WARNING -+ Note should be taken of the extreme tox-
icity of potagsium cyanide and its solutions.

4.2.3 Hydroxylammonium chloride, 20 % (m/m}solution.

‘Dissolve 20 g pf hydroxylammonium chloride in about 75 ml of
water and make up to 100 ml.

WARNING -} Hydroxylammonium chloFide is toxic, cor-
rosive and irfitant. Avoid contact'with eyes and skin.

4.2.4 1,1.1-trichloroethane; free from inhibitors.

4.2.5 Dithizpne, stack solution.

Dissolve 40 mg_ ot \dithizone in 100 ml of the 1,1,1-trichloro-
ethane (4.2.4).

"1 mi of this sahtfard solution contains 10 Hg of P

acid and mix well.

1 ml of this standard stock solution contains’] mg of Pb.

4.28 Lead, standard solution containing 10 mg of Pb per
litre.

Preparg this solution on the.day-of use.
Pipetie 10 ml of the standard stock solution (4/2.7) into a

1 000 mi one-mark volurmetric flask, dilute to the miark with the
hydrochloric acid {4.2.1) and mix well.

=

4.3 Apparatus

Ordinary laboratory apparatus and

4.3.1 Spectrophotometer, suitable for measurgments at a
wavelength of about 520 nm, fitted with cells of pptical path
length 5 mm.

4.3.2 Separating funnels, of capacity 50 mi, complying with
the requirements of 130 4800.

4.3.3 Pipette, of capacity 10 ml, complying with the re-
quirements of 1SO 648.

4.3.4 Burette, of capacity 10 ml, complying with the re-
quirements of IS0 385/1. ‘

4.3.5 One-mark volumetric flasks, of capagity 100 ml,
complying with the requirements of 1SO 1042.

4.4 Procedure

Store in a refrigerator at 4 °C or below. Discard 7 days after
preparation.

4.2.6 Dithizone, working sclution.
Prepare this solution on the day of use.

Dilute 10 ml of the dithizone stock solution (4.2.5) to 100 ml
with the 1,1,1-trichloroethane {4.2.4).

4.2.7 Lead, standard stock solution containing 1 g of Pb per
litre.

4.4.1 Preparation of the calibration graph
4.4.1.1 Preparation of standard colcrimetric solutions
Prepare these solutions on the day of use.

Transfer 15 ml portions of the buffer solution {4.2.2) to each of
a series of six B0 ml separating funnels (4.3.2), followed by 1 m
of the hydroxylammonium chloride solution (4.2.3) and 5 ml of
the dithizone solution (4.2.6}. Stopper the funnels and shake
vigorously for about 30s. Allow to stand until the layers
separate and then run off and discard the lower layers. Dry the
insides of the stems of the separating funnels with strips of
filter paper.
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