INTERNATIONAL
STANDARD

ISO
9658

First edition
1990-03-01

Steel — Determination of aluminium content —
Flame atomic absorption spectrometric method

Aciers’é=\Dosage de I'aluminium — Méthode par spectroméfrie

d’absorption.atomique dans la flamme

Reference number
1SO 9658:1990(E)


https://standardsiso.com/api/?name=ab7e5051ea5f128e448eed76662e53a0

ISO 9658:1990(E)

Foreword

ISO (the Interpational Organization for Standardization) is a worldwide
federation of national’standards bodies (ISO member bodies). The work
of preparing Internationaf/Standards is normally carried out through 1SO
technical committees. Eachmember body interested in a subject for
which a technlical committee-has been established has the right to be
represented ¢n that committee’~International organizations, govern-
mental and nn-governmental, in’liajson with ISO, also take part in the
work. 1SO collaborates closely with the International Electrotechnical
Commission (|EC) on all matters of electrotechnical standardization.

Draft International Standards adopted by‘the technical committees are
circulated to the member bodies for approval-before their acceptance
as International Standards by the ISO Council,/They are approved in
accordance wjth I1SO procedures requiring at least'75 % approval by the
member bodi¢s voting.

International $tandard 1SO 9658 was prepared by Technical Committee
ISO/TC 17, Steel.

Annex A forms an integral part of this International Standard/Annexes
B and C are for information only.

© 1SO 1990
All rights reserved. No part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without
permission in writing from the publisher.

International Organization for Standardization

Case Postale 56 ¢ CH-1211 Genéve 20 ¢ Switzerland

Printed in Switzerland


https://standardsiso.com/api/?name=ab7e5051ea5f128e448eed76662e53a0

INTERNATIONAL STANDARD

ISO 9658:1990(E)

Steel — Determination of aluminium content — Flame atomic

absorption spectrometric method

1 Scope

This Interpational Standard“/specifies a flame atomic

absorptioh spectrometric method for the determi-
nation ofIacid-soluble and/or -total aluminium in
non-alloy¢d steel.

The methgd is applicable to aluminium’ contents be-
tween 0,005 % (m/m) and 0,20 % (m/m).

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this Intprnational Standard. At the time of publi-
cation, the editions indicated were valid. All stand-
ards are| subject to revision, and parties to
agreements based on this International Standard
are encoyraged to investigate the possibility of ap-
plying thel most recent editions of the standards in-
dicated bglow. Members of IEC and ISO maintain
registers of currently valid International Standards.

1ISO 377:1989, Selection and preparation of samples
and test pjeces of wrought steels — Part 1: Samples
and test pjeces for mechanical test.

ISO 385-1:1984, Laboratory glassware — Burettes —
Part 1: Ganeral requirements.

acid-soluble aluminium: Aluminium dissolved in the
acid mixture as specified in 8.3.1.1.

4 Principle

Dissolution of a test portion in dilutg hydrochloric
and nitric acids.

Fusion of the acid-insoluble material with a mixture
of orthoboric acid and potassium carbopnate.

Spraying of the solution into a dinitrogen monoxide-
acetylene flame.

Spectrometric measurement of the afomic absorp-
tion of the 309,3 nm spectral line emitled by an alu-
minium hollow cathode lamp.

5 Reagents

During the analysis, unless otherwisp stated, use
only reagents of recognized analytichl grade and
only distilled water or water of equivalent purity.

51 Pure iron, containing less than
0,0001 % (m/m) of aluminium, or of low known alu-
minium content.

5.2 Hydrofluoric acid, p about 1,15g/ml.

ISO 648:1977, Laboratory glassware — One-mark
pipettes.

ISO 1042:1983, Laboratory glassware — One-mark
volumetric flasks.

ISO 5725:1986, Precision of test methods — Determi-

nation of repeatability and reproducibility for a
standard test method by inter-laboratory tests.

3 Definition

For the purposes of this International Standard, the
following definition applies.

5.3 Hydrochloric acid, p about 1,19 g/ml, diluted
1+ 1.

5.4 Hydrochloric acid, p about 1,19 g/ml, diluted
2 + 100.

5.5 Sulfuric acid, p about 1,84 g/ml, diluted 1 + 1.

5.6 Acid mixture.

Mix 3 parts by volume of hydrochloric acid (p about
1,19 g/ml), 1 part by volume of nitric acid (p about
1,40 g/ml) and 2 parts by volume of water.
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Prepare this mixture immediately before use.

5.7 Fusion mixture.

Mix 1 part by

mass of orthoboric acid (H;BO;) and

1 part by mass of anhydrous potassium carbonate

(K,COy) .

5.8 Fusion mixture solution.

Dissolve 20,0

g of the fusion mixture (5.7) in water

Ordinary laboratory apparatus, and
6.1 Filter media, 0,45 um cellulose nitrate filter.

6.2 Filter funnel, two-piece acid-resistant filter fun-
nel with a support screen between the funnel body
and stem, designed for the vacuum filtration of lig-
uids. The stem of the funnel is fitted with a ground
glass cap stopper or a rubber stopper for insertion
into an opening of the vacuum vessel.

and dilute to 100, ml.

5,0 ml of this
mixture (5.7).

5.9 Aluminiu

solution contain 1,0 g of the fusion

m, standard’solutions.

5.9.1 Stock solution, corresponding to 2,0 g of Al

per litre.

Weigh, to the
aluminium [ 2
40 ml of hydr|
10 ml of nitric|
nate oxides @

ution quanti
volumetric fl
mix.

1 ml of this sd

nearest 0,001 g, 2,000 g-ofshigh purity
99,9 % (m/m) pure], and’dissolve in
pchloric acid (p about 1,19°g/ml) and
acid (p about 1,40 g/ml). Boil to/elimi-
f nitrogen. Cool and transfer the/sol-
atively to a 1000 ml one-mark
k. Dilute to the mark with water and

lution contains 2,0 mg of Al

5.9.2 Standafd solution A, corresponding to 0,20 g

of Al per litre
Transfer 20,0

with water a

ml of the stock solution (5.9.1) into a

d mix. Prepare this standard solution

200 ml one-m;rrk volumetric flask. Dilute to the mark

immediately

1 ml of this s¢

efore use.

lution contains 0,20 mg of Al

5.9.3 Standa'[d

0,020 g of Al

Transfer 20,0
into a 200 mi

solution B,
er litre.

corresponding to

ml of the standard solution A (5.9.2)
ne-mark volumetric flask. Dilute to the

6.3 Vacuum vessel, flask of capacity 500 mi, or
large enough to contain a 100 ml [one-mark
volumetric flask, with an opening to allgw for in-
sertion of the rubber stopper of the filler funnel
stem.

6.4 Platinum crucible, of capacity 30 ml.

6.5 Atomic absorption spectrometer.

An aluminium hollow cathode lamp; sypplies of
dinitrogen monoxide and acetylene sufficiently pure
to give a steady clear red-feather flame, [free from
water and oil, and free from aluminium.

The atomic absorption spectrometer usgd will be
satisfactory if after optimization according to 8.3.4
the limit of detection and characteristi¢ concen-
tration are in reasonable agreement with the values
given by the manufacturer and if it meets |the preci-
siof/criteria given in 6.5.1 to 6.5.3.

It is also’desirable that the instrument should con-
form to thé .additional performance refjuirement
given in 6.5.4*

6.5.1 Minimum precision (see clause A.1).

Calculate the standard®deviation of 10 [measure-
ments of the absorbance_of the most corncentrated
calibration solution. The stahdard deviatiop shall not
exceed 1,5 % of the mean absorbance.

Calculate the standard deviation”of 10|measure-
ments of the absorbance of the least concentrated
calibration solution (excluding the Zero |member).

mark with water and mix. Prepare this standard
solution immediately before use.

1 ml of this standard solution contains 0,020 mg of

Al

6 Apparatus

All volumetric glassware shall be class A, in ac-
~cordance with ISO 385-1, ISO 648 or I1SO 1042 as

appropriate.

All giassware
acid (5.3) and

shall be cleaned with hot hydrochloric
then water.

The standard deviation shall not exceed 0,5 % of the
mean absorbance of the most concentrated cali-
bration solution.

6.5.2 Limit of detection (see clause A.2).

This is defined as twice the standard deviation of
10 measurements of the absorbance of a solution
containing the appropriate element at a concen-
tration level selected to give an absorbance just
above that of the zero member.

The limit of detection of aluminium in a matrix simi-
lar to the final test portion solution shall be better
than 0,1 pg of Al per millilitre.
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6.5.3 Graph linearity (see clause A.3).

The slope of the calibration graph covering the top
20 % of the concentration range (expressed as a
change in absorbance) shall not be less than
0,7 times the value of the slope for the bottom 20 %
of the concentration range determined in the same
way.

For instruments with automatic calibration using two
or more standards, it shall be established prior to
the analysis, by obtaining absorbance readings, that
the above| requirements for graph linearity are ful-
filled.

6.5.4 Chgracteristic concentration
(see clause A.4).

The chardcteristic concéntration for aluminium in a
matrix sinjilar to the final test.portion solution shall
be better than 1,0 ug of Al per millilitre.

6.6 AnciILary equipment.

A strip chart recorder and/or digital readout device
is recomnjended to evaluate the criteria of 8.5 and
for all subgequent measurements.

Scale expansion can be used until the noise ab-
served is greater than the readout error and is al-
ways recgmmended for absorbances below 0,1. If
scale expgnsion has to be used and the instrument
does not have the means to read the value of the
scale expgnsion factor, the value can be calculated
by measuting a suitable solution with and without
scale expansion and simply dividing the signal ob-
tained.

7 Sampling

Carry out [sampling in accordance with ISO 377 or
appropriate national standards for steel.

8 Proccidure

ISO 9658:1990(E)

8.3 Determination

8.3.1 Preparation of the test solution

8.3.1.1 Decomposition of the test portion

Place the test portion (8.1) in a 250 ml beaker. Add,
in small portions, 40 ml of acid mixture (5.6) and
cover the beaker with a watch-glass. Heat until sol-
vent action ceases. Boil to eliminate okides of nitro-
gen and cool.

8.3.1.2 Filtration of the test solution

Place a filter (6.1) on the suppport screen of a filter
funnel (6.2). Moisten the filter with watgr and join the
body and stem of the funnel. Insert the stopper of the
filter funnel stem into a vacuum vesse¢l (6.3). Apply
vacuum gently to the vacuum vessel jand filter the
solution.

Wash the funnel sides and residug with warm
hydrochloric acid (5.4) and warm water alternately
until they are visually free from iron.

Stop the vacuum gently.

When the filtrate is collected in a 500 ml vacuum
vesselk:

— if the’valume of the filtrate and thg washings is
less than¢about 70 mi, transfer |the solution
quantitatively, to a 100 ml one-mark volumetric
flask, and proceed to 8.3.1.3 or 8.3.1.4;

— if the volume of the filtrate and thg washing is
greater than about 70-ml, transfer| the solution
quantitatively to a 208l beaker| reduce the
volume of the solution toCabout 70 i by evapo-
ration, cool and then transfetit quantitatively to
a 100 ml one-mark volumetricflask,|and proceed
to 8.31.3 or 8.3.1.4.

8.1 Test portion

Weigh, to the nearest 0,001 g, approximately 2,0 g
of the test sample.

8.2 Blank test

Parallel with the determination and following the
same procedure, carry out a blank test using the
same quantities of all the reagents without the ad-
dition of pure iron.

Background correction may be required.

When the filtrate is collected in a 100 ml one-mark
volumetric flask placed in the vacuum vessel:

— if the volume of the filtrate and the washings is
less than about 70 ml, proceed to 8.3.1.3 or
8.3.1.4;

— if the volume of the filtrate and the washings is
greater than about 70 ml, transfer the solution to
a 200 ml beaker, reduce the volume of the sol-
ution to about 70 ml by evaporation, cool and
transfer it quantitatively again to the original
100 ml one-mark volumetric flask, and proceed
to 8.3.1.3 or 8.3.1.4.
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8.3.1.3 Preparation of the test solution for the

determination

of acid-soluble aluminium

If acid-soluble aluminium only is required, add
5,0 ml of fusion mixture solution (5.8) to the 100 mi
one-mark volumetric flask, cool, and allow any car-
bon dioxide produced to escape, then dilute to the

H Y5 + A H H H
ith water and mix. Discard the inscluble res-

mark w

idue and cellulose nitrate filter. Retain this solution

for the determination of acid-soluble aluminium.

8.3.1.4 Preparation of the test solution for the
dotormination |of total aluminium

RO TR r IRt |00 S0 atnnntia Nt

Transfer the filter containing the insoluble residue

into a platinu

crucible (6.4). Char the residue at

low temperatyre and ignite slowly to 1000 °C. Cool

the crucible.

dd several drops of water, several

drops of sulfyric acid (5.5) and 5 ml of hydrofluoric
acid (5.2). Evpporate to dryness and again ignite
slowly to 100p °C. Cool the crucible and add 1,0g

of the fusion
crucible in a
Cool
hydrochloric

solidified mell.

Heat gently t
the crucible
quantitatively

mix. Retain

the crucible and add 1 mi

ixture (5.7). Fuse the contents of the
muffle furnace at 1000 °C for 15 min.
or 2ml of
acid (5.3) and 8 ml of water to the

b dissolve the fusion products. Allow
to cool and transfer the solution
to the filtrate in the 100 ml one-mark

is solution for the determination>of

volumetric ﬂ?ﬁk. Dilute to the mark with water and

total aluminiu

8.3.2 Preparation of the calibration solutions

8.3.2.1 Alumjnium contents < 0,010 % (m/m)

Introduce iptox \@ series of five 250 ml
beakers (2,00 £-0,01) g of the pure iron (5.1). Add
40 ml of acid M -6+ {oRs;
beaker and cover them with watch-glasses. Heat
until the iron is in solution, then boil to eliminate
oxides of nitrogen. Cool and transfer the solutions
into five 100 ml one-mark volumetric flasks. Using a
burette add the volumes of aluminium standard sol-
ution B (5.9.3) as indicated in table 1.

Add 5,0 ml of fusion mixture solution (5.8) to each
flask. Cool and allow any carbon dioxide produced
to escape, then dilute to the mark with water and
mix.

Table 1
Volume of alu- Corresponding Correspondin
. . Lo concentration of - ? . g
minium stand- aluminium in content of aiu-
ard solution B final test sol minium in test
(5.9.3) thal test sol- sample
ution
mli pg/ml % (m/m)
o 0 0,0000
Z5 U,5 U, 0025
5,0 1,0 0,0050
7,5 1,5 0,0075
10,0 2,0 0,0100
1) Zero member.

8.3.2.2 Aluminium content between 0,010 % (2/m)
and 0,20 % (m/m)

Proceed as specified in 8.3.2.1, using tablg?2 instead
of table 1.

Table 2
Corresponding .
Volume of alu- concentration of Corregponding
minium stand- aluminium in content of alu-
ard solution A final test sol miniur in test
(5.9.2) ihai test sol- sample
ution
mi pg/mi % (m/m)
on 0 0J000
5,0 10,0 0J050
10,0 20,0 0J100
15,0 30,0 0150
20,0 40,0 0J200
1) Zero member.
8.3.3 Adjustment of atomic absorption
r

See table 3.

8.3.4 Optimizing the atomic absorption
spectrometer settings

Follow the manufacturer’s instructions for preparing
the instrument for use.

When the current to the lamp, the wavelength and
the flow of gas have been adjusted and the burner
lit, spray water until the indication has stabilized.
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Table 3
Element Characteristic
Type of lamp Aluminium hollow cathode.
Wavelength 309,3 nm
Flame Dinitrogen monoxide-acetylene non-luminous oxidizing flame.

Lamp current
Bandwidth

Backgrour|d correction

The height of the red-feather flame shall be 10 mm to 20 mm adjusted for
maximum aluminium response.

Eollow manufacturer’s recommendations
tions:

Follow manufacturer’s recommendations. If no recommendation is stated, a
bandwidth between 0,2 nm and 0,7 nm is suggested.

If the zero member gives an absorbance comparable with the prdcision of the
lowest calibration solution, background correction may-be required.

following gafety points:

WARNING| — The manufacturer’s recommendations should be closely followed and particular attention is [drawn to the

a) the explosive nature of acetylene, and regulations concerning its use;

b) the need to shield the eyes of the operator from ultraviolet radiation by feans of tinted glass;
c) the need to keep the burner head clear of deposits because a badly clogged burner may cause a flashpack;
d) the neegd to ensure that the liquid trap is filled with water;

e) alwayd spray distilled water between the test solutions, blank solution and/or calibration solutions.

Set the absorbance value to zero using water.

Choose a damping setting or integration time to-give
a signal stpady enough to fulfil the precisioncriteria
of 6.5.1 to $.5.3.

Adjust the|flame to be non-luminous~and oxidizing
with an approximate 10 mm to 20 mim-of red feather.
Spraying afternately the calibration.solution of high-
est concegntration and the Czefro member (see
table 1), adjust the gas flew~and burner position
(horizontally, vertically and~rotationally) until the
difference [in absorbance-"between the calibration
solution s at a-~maximum. Check that the
spectrometer is _set/ accurately on the required
wavelength.

Evaluate the-oriteria of 6.5.1 to 6.5.3 and the addi-

with the test solution as the middle solytion, in each
case measuring the absorption in relation to water.

Spray the complete range of calibratipn solutions,
including the zero member. Then spray| again in as-
cending and descending order. The means of the
last ascending and descending series ¢f calibration
solutions are used for the calibration graph.

It is recognized that these proceduregs cannot be
followed with automatic instruments Which accept
two calibration solutions only. In this case it is sug-
gested that the two “sandwiching” solytions should
not be used for the primary calibratioh but should
be analysed alternately with the test solution.

Spray calibration solutions at frequent intervals
during the measurement of a batch| of determi-

tional performance requirement of 6.5.4, to ensure
that the instrument is suitable for the determination.

8.3.5 Spectrometric measurements

Set the scale expansion so that the calibration sol-
ution of highest concentration gives nearly full scale
deflection. Spray the calibration solutions in as-
cending order repetitively until each gives the spec-
ified precision, thus showing that the instrument has
achieved stability. Select two calibration solutions,
one having an absorbance just lower than the test
portion solution and one just higher. Spray these
first in ascending order, then in descending order,

nations. Clean the burner if the results show loss of
precision caused by clogging.

Obtain the mean absorbance of the test solution and
the mean absorbance of the blank solution.

8.4 Plotting the calibration graph

It is necessary to prepare a new calibration graph
for each series of determinations, and for the range
of aluminium contents expected.

If pure metals and reagents have been used, the
blank test and zero member should give very small
absorbance readings with a negligibly small differ-
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ence. In this case, prepare a calibration graph by
plotting the mean absorbance values of the cali-
bration solutions against micrograms of aluminium
per millilitre. Refer the mean test solution
absorbance and the absorbances of the two adja-
cent calibration solutions to the graph.

If, however, the zero member has a significant
absorbance, a more complicated procedure is re-
quired. In this case, the concentration of aluminium
pz in the zero member can be calculated using the
formula

9 Expression of results

9.1 Method of calculation

Convert the absorbance of the test solution and the
blank solution to micrograms of aluminium per
millilitre by reference to the calibration graph (8.4).

The aluminium content w,, , expressed as a per-
centage by mass, is given by the equation

(PaLs — paio) X 100 100

4,
= Xr—
Pz Pct Ac1 —Az

where

pc1 is the concentration of aluminium, ex-
pressed in micrograms per millilitre,
added to the first calibration solution;

A, is the absorbance of the zero member;

As, is tHe absorbance of the first calibration
solution.

The derived vplue p; is then added to each of the
nominal calibration concentrations in order to obtain
a mean calibration graph passing through the origin.
Refer the absgrbances of the blank solution, the test
solution and the two adjacent calibration solutions
to this graph. Bubtract the concentration of the blank
solution from the other concentrations.

Prepare a ¢alibration graph by plotting(_the
absorbance Yalues of the calibration solutions
against alum{nium content, expressed_Sn\*micro-
grams per millilitre. Refer the absorbances of the
two adjacent |calibration solutions to‘the graph. If
these two cal|bration readings do 'not deviate from
the graph by more than the permitted precision cri-
teria then the test solution réadings are also ac-
ceptable.

Wp = X
Al 106 m
_ Pai1 — Palo
100m
where

paio is the concentration, expressed|in micro-
grams per, miHilitre, of aluminiym in the
blank test{8.2);

pai is thé concentration, expressed|in micro-
grams per millilitre, of aluminiym in the
test solution (8.3.1);

m is the mass, in grams, of the tept portion
(8.1).

9.2 Precision

A planned trial of this method was carried jout by 28
laboratories for acid-soluble and total aluminium.
All laboratories made three determinationf for acid
soluble and total aluminium of each of| the test
samples (see notes 1 and 2).

The test samples used are listed in annex |B.

The results obtained were treated statistically in ac-
cordance with ISO 5725.

The data obtained showed a logarithmic re|ationship
between aluminium content and repeatabiljty (r) and
reproducibility (R and R,, ) of the test results (see
note 3), as summarized in table4. The |graphical
representation of the data is shown in figure C.1 and
figure C.2 of annex C.
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Table 4
Aluminium Acid-soluble aluminium Total aluminium
content
% (m/m) r R r R R,
0,005 0,00073 0,00224 0,00071 0,001 11 0,00212 0,00077
0,010 0,001 03 0,003 14 0,001 14 0,001 42 0,002 82 0,001 17
0,020 0,001 47 0,004 41 0,001 84 0,001 82 0,003 74 0,00176
0,05( 6,602-34 6,060692 6;00346 6,60253 000545 0,003 05
0,10 0,00332 0,00972 0,005 58 0,003 25 0,007 23 0,004 61
0,20 0,004 72 0,0136 0,008 94 0,004 16 0,00961 0,006 97
NOTES a) all information necessary for the identification of
the sample, the laboratory and thd date of anal-
1 Two of the three determinations were carried out un- ysis;
der repeatpbility conditions as defined in ISO 5725, i.e. ’
one operator, same apparatus, identical operating condi- .
tions, same calibration, and a minimum period of time. b) the method used by reference to this Interna-
tional Standard;
2 The thild determination was carried out at a different
time (on 3 different day) by the same operator as in c) the results, and the form in which they are ex-
note 1 aboje using the same apparatus with a new cali- pressed;
bration.
d)~any unusual features noted duri i-
3 From the results obtained on day 1 the repeatability ) na'{ion' no fing the determi
(r) and reproducibility (R) were calculated using the pro- ’
cedure specified in 1SO 5725. From the first result ob- . . . . )
tained on fday 1 and the result obtained on day 2, the e) any operation not specified in thig International

within-laboratory reproducibility (R,) was calculated.

10 Test report

The test
tion:

eport shall include the following informa-

Standard, or any optional operatig
have influenced the results.

n which may
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Annex A
(normative)

Procedures for the determination of instrumental criteria

For the preparation of standard methods of analysis

— pa ug/ml to give an absorbance A4’ of approxi-

using flame ptomic absorption spectrometry, the
values  below should be decided from inter-
laboratory tept results, by the working group in
charge.

A.1 Determination of minimum precision
Spray the mpst concentrated calibration solution
10 times to|. obtain 10 individual absorbance
readings A4,; and calculate the mean value A,

Spray the lepst concentrated calibration solution
(excluding the zero member) 10 times to obtain
10 individual absorbance readings Ag; and calculate
the mean valljie 4;.

The standard| deviations s, and sg of the most and
the least congentrated calibration solutions respec-
tively are obtained from

f](AA,. — Ay

JA = _—9 ——
\/5:(/181' - ZB)Z

BENT 9

The minimum] precisions of the mast and least con-
centrated_calibration solutions\are obtained from
sa X 100/4, off sg x 100/A4, , respectively.

A

A.2 Determination-of limit of detection,
pAI,min

Prepare two solutlons each contamlng the same
matrix concer : 8 . .

with the element of mterest at the followmg known
concentrations:

mately 0,01;

— matrix blank to give an absorbance 4,,

Spray the p,, solution and blapk-solutior] 10 times
each, recording each reading)for about |10 s, and
using sufficient scale expansion to make the fluctu-
ations in signal clearly yisible.

Obtain the mean absorbance readings 4’ |and Zo.

The standard deviation s is given by the formula

D (4r— A7)
L A —

where
A; is the individual measured absorbance
reading;
A’ is the mean value of 4; .

The limit of detection pajmin is given by the formula
pa X sy Xk
1 -4,

PAlLmin =
(k is normally taken as 2)

A.3 Criterion for graph linearity

Having established the calibration graph, pefore the
application of any curve-straightening devjce, obtain
the net absorbance value 4, corresponding to the
top 20 % of the concentratlon range and the net

s 4 =X othe botltom 20 %
of the concentration range. Calculate A,/Ag. This
must not be less than 0,7.
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0,55

An

~ Net absorbance

Ag
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A.4 Determination of characteristic
concentration pp,

Prepare a solution containing the same matrix con-
centration as the sample solution, but with the ele-
ment of interest at the following known
concentration:

O e i e

—_
o

20 40 60 80

20 % . 20 %
Concentration scale

Figure A.1

~ pal pg/ml to give an absorbance Y of approxi-
mately 0,1. (

Spray the pa and the blank solutions |without scale
expansion and measure the -d@bsorbanges 4 and A,
The characteristic concepiration pp, i i$ given by the
formula

PAl X 0,0044
Palk A _AO
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Table 4 was derived from the results of international
Ts carried ouf in 1985 on six steel
samples in nime countries involving 28 laboratories.

analytical tri

90(E)

Annex B

(informative)

Additional information on the international co-operative tests

The results of the trials were reported in document
T77TN 661, March 1986. The graphical_fepresen-
tation of the precision data is given in@anngx C.

The test samples used are listed in'table B.1.

Table B.1
Chemical composition
0,
Sample % (m/m)
Acid insolu- . .
Total Al ble Al!) C Si Mn Cu Ni Cr Vv
BAM 038-1 (0,002) 0,159 0,28 0,628 0,021
BCS 456/1 0,009 0,101 0,24 0,20 0,2
BAM 035-1 0,026 0,007 1,31 0,21 0,26 0,071 0,038 0,071
NBS 65d 0,059 0,00482) 0,264 0,37 0,73 0,051 0,060 0,049
BCS 457/1 0,11 0,30 0,05 0,30 0,17
IPT-39 0,169 0,048 0,061 0,34 0,019 0,048 0,084
( ): Non-certified value.
1) Acid-insoluble aluminium. The acid mixtures used to determine these acid-insoluble values may not be the same
as the acid mixture used in this procedure!
2) 0,009 % (m/m) Al,O,
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