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INTERMATIONAL STANDARD

ISO 9658:1990(E)

Steel — Determination of aluminium content — Flame atomic

absorption spectrometric method

1 Scope

This Internatlonal Siandard gpecifiss 8 lame atomle
absorption spectrometric method for the determi-
nation of acld-soluble andgfor fotal aluminium in
hron-alloved stesl,

The method [s applicable to aluminium contents bea-
tween 0,005 %t {mfm) and 0,20 %% {rferd).

2 HMNormatilye references

The following standards contain provisions which,
through referenca in this text, constitute provisions
of this Internatfonal Standard. At the time of publi-
cation, the editicns indicated were valld. Afl stand-
ards are sublect ‘o revizslon, and parties 1o
agreements hasod on this International Standard
are encouraged to tnvostigate lhe possibllity of ap-
plying lhe most recent editions of the standards in-
dicated below. Mambers of IEC and 130 maintaln
registers of curtontly valid International Standards.

15O 3771888, Seleclion and preparsiion of samplios
and fest pieces of wrought steals — Part 1: Samples
and test pleces for mechanica! {est.

{30 385-1:1084, Laboratory glassware — Buretfeg —
Part 1 General requirements,

150 B4R:1977, Loboratory glassware — One-mark
Bipetias.

IS0 1042:1983, Laboralery glassware — One-tnark
volumetrie Hasks.

ISC 57251988, Procision of fest methiods — Determ-

nation of repeatabilify and reproducibility for a
standard test method by inter-laboratory tosts.

3 Definition

For the purposes of this International Standard. the
following definition appliss.

acid-soleble aluminlum: Aluminium dlssclved in the
achd mixture as specified in 8.3.1.1.

4 Principle

Dlssolution of a test portion in dilule hydrochlaric
and nitric aclds, :

Fuslon of the acid-inzoluble meterlal with a2 mixture
of orthoborle acid 2nd petassium carbonate.

Spraying of lhe sciutlon Inte a dinifrogen monax|de-
acetylene fiame.

Bpactrometric measurement of the atomic absorp-
tion of the 30%,3 nin spectral ling emitted by an alg-
minfum hollow cathode lamp,

5 Reagents
During the analysiz, unloss otherwlso stated, use

only reagenls of recognlzed analytical grade and
only distilled water or water of equivalant purily.

E1 Pure irom, cahtzining less than
0,0001 % {#nfr3) of aluminluim, ar of low known ali-
minium conlent,

5.2 Hydrofluorle acid, o shout 1,15 gim).

54 .H}rdrﬂ[:hlurlt: acld, o abowt 1,19 gfmi, diluted
14 1.

54 Hydrochlorle acid, p about 1,19 g/ml, diluted
2 + 100

65 Sulfurle acid, p about 1,84 g/ml, diluted 1 -+ 1.

5.5 Acld mixure.

Bix 3 parts by volume ot hydrochiotic acid {p ahout
1,18 gfml), 1 part by volume of nitric acld fo about

1,40 g/ml) and 2 parts by veiume of water.

"._—_“_"_""_"—w—-—u_ - - 1
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Prepare thiz mixtura immediately befors usa.

5.7 Tualon mixture.

Mix 1 part by maes of orthoboric acld (HyBOjg) and
1 patt by mass of anhydrous potassium carbonata
{K,COq) .

5.8 Fusion mixture solution.

Dissolve 20,0 g of the fugion mikture {5.7) in water
and diluta to 100 ml,

50 ml of this solutlon contain 1,09 of tha Fusion
mixtura [5.7).

59 Aluminlum, standard solutions.

58,1 Stock solulion, corresponding to 2,0 g of Al
per iltre.

Weigh, to ihe nearest 0,001 g, 2,000 g of high purlly
alumintum [ = 89,8 % {m/m) pure], and dissclve In
40 ml of bydrochloric acid {p about 1,18 g/m1) and
10 ml of nitrle acid {p about 1,40 g/ml). Bol| to aitmi-
nate oxldes of niregen. Cool and transfer the sol-
utlan  guantitatively to a 1000 ml  cne-mark
volumettic flagk. Dilute to the mﬂrk with walar and
mix.

1 mi of this solution contalns 20 mg of Al

59,2 Stamdard solutlon A, correspanding to 0,200
of Al per litre,

Fransfer 20,0 ml of lhe stock solution (5.8.1) Into a
200 m! one-mark volumettic Nask. Dliute 1o the mark
with water and mlx. Prepare ihls standard sofution
immedfalely before use,

1 ml of thig snlution contalne 0,20 mp of Al

50.9 Standard scoluticn B,
0,020 g of Al per litre,

Transfer 20,0 mi of the standard solullon A (58,2}
into a 200 ml ane-mark volumetric fask. Diluta to the
mark with water and mix, Prepare this standard
golutlon Immediately hefore use.

caorresponding to

1 mil of thiz standard solution contains 0,020 mg of
Al.

¢ Apparatus

All volumetrle glassware shall be class A, in ac-
_cordance with 130 385-1, IS0 648 or 180 1042 as
appropriate.

Al flassware shall be cleaned with hu1. hydrochioric
acid {5.3) and then water,

Ordinary taboratory apparatus, and
6.1 Filtar media, 0,45 im celiulose nitrata Alter.

6.2 Flter funnal, two-place acid-raslstant filter fun-
nel with & suppott sereen betwean the funnel body
ant stem, designed for the vacuum fittration of lig-
ulds. The stem of the funnel s ftted with a ground
mlass cap stopper or a rubber stopper for insetilon
inte an opaning of the vacuum vessel.

6.3 Vacuum vessel, ftask of capacity 500 mi o
large ¢nough to contaln a 100 ml  ane-mark
volumetrle fask, with an apening to allow or in-
sartion of the rubbay stopper of tha filker funnel
stem.

6.4 Platihum cruclble, of capacity 30 mi.

8.5 Atomic absorplon spectrometer.

An aluminlum hollow caihode lamp;, supplles of
dinitrogen monoxlde and acotylene sufficiantly pure
to give a steady clear red-fealher flame, free from
water and oll, and free from aluminium.

The atomic absorption spectrometer used will ba
eatisfactory if after optlmization according to 8.3.4
the lmit of detectlon and characterlstic concen-
tration are in ressonable agresment with the values
given by the manufacturer and if it meets the pracl-
slon eriteria given in 6.5.1 10 6.5.3

it ks also deeirable that the instrument'should con-
form to the additionsl petformance reguirement
gliven in 6.5.4 .

6.51 Minimum precision {s2a clause A1)

Calcilata the standard devlalion of 10 measurs-
ments of the absorbanca of the most concentrated
calibration solution. Tho standard deviation ghall not
excead 1.5 % of the maan absaorbance,

Caloulate the standard deviatlon of 10 measurs-
meants of the sbsorbance of the leasl coneentrated
callbration selution fexcluding the 2ero member),
The slandard devlallon ghall not exceed 0,5 % of the
mazn absorbance of the most conconlrated cali-
bration salution,

6.5.2 Limlt of dataction (zee clause A2)

This ls defined as twlce the standard deviation of
10 measurements of the absorbance of a solulion
conlalning the appraprlate element st a conten-
iration level selecied to give an abgorbance Just
ahove that of the zero member,

The limit of datsetion of aluminium kn a matrik simi-
lar lo the final test portlon selution shall e bettar
than 0,1 ug of Al per millilitre.

B —
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8.5.3 Graph linearity (ste clause 4.3).

The slope of the callbraticn graph ceverlng the top
20 % of the concentration range (expressed as a
change in absorbence) shall not be less than
0.7 times the value of the slopa for the hottorm 2G %
of the soncentration range determined in the sama
way.

For instruments with automatic callbration using two
of more standards, it shali be established prior lo
ihe analysis. by obtalning absorbance readings, that
the sbove requlrements for graph ltnearity are ful-
filled.

£54 Characterstic concantration
{sem clause A.d)

The characteriztlc concentration for atuminium in a
malrix similar to the final test portion galution shall
be better than 1.0 ug of Al per milllire.

6.8 Ancillary agulpment,

A strip chart recorder and/or digital readout davice
I5 recommeanded to avaluate the ariterla of 8.5 and
for all subsaguant messuremonts.

Scale expansion can be used vntil the noise oh-
sarved is grester than the readout errar and is al-
ways recornmended for absorbances below 0.4, If
scale expanslon has to be used and the instrumant
does not have the msans o read the value of the
stale axpansion Faclor, 1he valve can be calculated
by measuring a sultable solulion with and wlihout
scale expansion and simply dividing the signal ob-
Tained.

7 Sampling

Catry out sampling in accordenge with 150 377 or
appropriate national standards for staef,

8 Procedurs

8.1 Test portion

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

8.2 Blank test

Parallal with the determination and following the
same procedure, carry out @ blank test uslng the
same quantities of all the reagents without the ad-
dition af pure iron.

Background correction may be required.
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8.3 Determination

2.31 Praparation of the tast gclution

8311 Decomposition of the test porfion

Flace the test portion (8.1) in & 250 ml beaker. Add,
in amall portions, 40 ml of acid mixlure (5.5} and
tover the beaker with a watch-glass. Heat until sal-
vont action ceazes, Bail to eliminate oxides of nitro-
gen and cool,

8312 Fitration of the test selutlon

Flace a filter (8. 1) on the suppport screen of a filter
funnel {6.2). Molstan the filter with water and join the
body and stem of lhe funnel, Insert the stopper of the
filter funnel stem into a vacuum vessel (6.3}, Apply
vacuum gently to the vacuum vesze| and filker the
solution. )

Yash the funnel sides and residue with warm
hydrochloric acid (5.4} and warm water alternataty
until thay are visually free from iron.

Btop Lhe vacuuin gently,

When the Mitrate /s collected in a 500 ml vacuoum
vessel:

— if the volume of the fftrate and the wazhings is
less than aboot 70 ml, transfer the solution
yuaniitatively to a 100 m! ene-mark volumetric
fiaak, and proceed 10 8.31.9 or B34 .4;

— if the volume of the filirale and the washing is
greater- than about 70 ml, transfer the solution
quantitetlvely to a 200 ml beaker, reduce the
volume of the solution to about 70 ml by evapo-
ration, cool and then trangfer it quantitativaly to
a 100 ml one-mark volumelrlc Nask, and proceed
o 8313 0r 8.3.1.4.

Whan the filtrete |5 collected In a 100 ml one-mark
valumettic flask ptavad in the vacuum vessel:

— {F the volrne of the fAltraio and the washings Is
ies6 than abaout 70ml, proceed to 8313 or
8.3.1.4;

— Il lhe volume of the filtrate and the washings is
greater than about 70 mi, transfer the solution to
a 200 ml beaket, reduce the volume of the sol-
utlon to about 70 ml by evaporation, caol and
transfer It guantitatively again to ihe orlginat
100 ml one-mark volumeltc flask, and proceed
to 8313 or 8.3.1.4.
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B.9.4.3 Preparalion of the test salutlan for tha
determination of atld-soluble aluminium

I acidsoluble aluminlum only is required, add
50 m! of fusion mixture sclution (5.8) to the 100 ml
ona-mark volumetric flask, cool, and allow any caf-
bon dloxide produced to escape, then dilute to the
mark with water and mix. Discard tha Ingsluble res-
idue and rellulose nHrate Alter. Retain this salutlon
for the determinatlon of ackd-soluble aluminlum,

8.3.1.4 Preparatlon of ihe fest solutlon for the
determinatfon of total aluminium

Tranafer tha fllter containing the Insoluble residue
into a platinum crucible (6.4). Char the residue at
low temparature gnd lgnite slowly to 1000 °C. Cool
the crucible. Add several drops of water, several
drops of sulfuric acld {5.5) and & ml of hydrofluorlc
acid (5.2). Evsporals to dryness and again lgnlte
slowly to 1000 °C. Cool the crucible and add 1,09
of the fuslon mixura (5.7). Fuse tha contents of the
crucible in a muffle furpace at 1000 °C for 15 min.
Cool the crucible and add 1ml or 2ml ol
hydrochlorle acid (5.3) and 8 ml of water to the
sofidified melt.

Heat gently to dissclve lthe fusion products. Afow
the crucible to cool and transfer the solution
guantitatively o the filtrate in the 100 ml one-mark
volumetrle Azek. Diluta to the mark with watat and
mix, Retain ihis solutlon For the deaterminallon of
total sluminium.

8.3.2 Proparation of the eallbratfon =olofions

8.3.2.1 Aluminiurm contents - 0,010 % {#ym)

introduce  into & series of flve 250 ml
beakers (2,00 + 0,01} g of the pure Iron (5,1} Add
A0 il of acld mixture {8,6), in small portions, 1o each
bheaker and cover them with watch-glasses, Hleat
until tha iron i in solution, then hall to eliminata
oxides of nltrogen, Ceol and transfer the sclutions
Into five 100 ml one-mark voiumetric flasks. Uslng a
burafte add the volumes of aluminium standard sol-
utlon B (5.9.3) as indicated in table 1.

Add 5,0 ml of fuslon mixture solullon {5.8) to each
flask. Cool and allow any carbon dloxide produced
to escape, then dilute to the mark with watar and
mix.

4

e -
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Table 1
Voluma of alp. | Cotresponding 4 e 0 onding
minlum stand- | coneentration of 1o ot of alu.
ard aolutlon B ;L“;r:gmm&:r minlum in tost
{5.8.3) utiah - sample
ml g/t To (i)
o 0 0,0000
48 0.6 0.0023
%)) 10 0,050
7.5 1.6 0,007 5
10,0 2,0 00100
1] Zerc member,

8.2.2.2 Aluminlum content between 0,010 % {m/m)
and 0,30 % (#1/01}

Proceed as apecified In 8.3.2.1, using iable 2 Inslead
of takle 1,

Tahla 2

Crerresponding
Vol of | Gocontonor | Cortsonds
ard sotutlon & ?F:]aTltg!utm I;‘ minivm in test
(5.9.2) utien sampls
ml _ pgdml Y [mafm)
ot ) 0,000
5,0 10,0 0,060
10,0 20,0 0,100
15,3 30,0 0,150
20,0 40,0 0,200
11 Zero membar.

2.3.9 Adjustmant of atomle absorption
gpectrometar

Seo table 3.

£.3.4 Optimlzing the atomnle absorptlon
spectrometer settings

Follow the manufaciurer's instructions for preparing
the instrument for use,

When tha surrent to the lamp, tha wavelength and
the flow of gas have been adjustad and the burner
lit, epray water until tha indication has stabilized.
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Table 3
Element Characteristh:
Typa of lamp Alurminium hollow cathode.-
Wayalangth 308,35 nm
Flame Dinltrogen monox|de-acetylene nan-luminous oxidizing flams.

Larmp currsnt
Benodwldth

Background currection

The height of the red-feather flame shall be 10 mm te 20 mm adjusted for
maximum aluminium respones,

Follow manufacturers recornmend gtlons.

Fallow manufacturer's racommendstions. If no recommendation Is state!, 2
bandwidth batwaen 0,2 nm and 1,7 nm ls suggested.

If the zere member gives an absorbance comparable with the pracizion of the
lowest calibration solution, barkground correction may be required.

follawing gafaly polnts;

WARNING — The manufacturer’s recommendations should be tlossly followad and patticular attention is drawn to the

a} ths explesive nature of acetylane, and regulations concerning its use;
B} the need to shield the eyas of the operator from uliraviolat radlatler by means of finted glaas;
¢} the nead to keep the hurner head claar of deposits bopaoss 7 bzadly clopged burner may causa a Hashback;

d} the nead lo ensure that tha liquld trap is filled wilh water;

e] always spray distiled water hetwaan the test solulions, blank zolution andfor callbration solutions.

Bet the abearbance value to zaro using watar,

Choose s damping setling or Integration time to glve
a zlgnal steady enough to TUlll the precislon criterta
of 6.5.1 to £.5.3.

AdJust the flame to be non-lurminous and oxidizing
with an approximete 10 mm to 20 mm of red feather.
Bpraylng altérnately the callbration selutlon of high-
est concentration and the zero member (soe
table 1), adjust the gas flow and burner position
{horizantally, vertically and rotatlonally) until the
difference in absorbance between the calibration
solytion & at a maxlmum. Check that the
specirometer is set accurately on the reguired
wavelangth,

Evaluate the criterla of 65.1 to 652 and the addl-
tional performance requirement of £.5.4, to ensure
that the nslrument is sultabla for the determination.

8.3.5 Spoctrometrle measurements

Set the zcale axpansion s that the calibration sol-
utlon of highest concentration pglves nearly full scale
deflection. Spray the callbration solutions In ag-
eonding erder repelitively until each gives the spec-
Ifted pracisien, hug showing that the Instrument has
achieved stability. Salact iwo ealtbration sotutions,
one having an absorbance just lower than the test
poriton goiutlen and one Just higher. Spray these
first in ascending order, then In descending order,
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with the tost solution as the middle solutfon, in each
case measuring the absorpilon ih relation to water,

Spray the camplate range of calibration solulons,

Inctuding the zerg member. Then spray again In as-
cending and descending order. The means of tha
last asconding and descending series of calibration
soluflons are used for the calibration yraph.

It Is recognized that these proceduras cannot ba
followed with automatic Instruments which accept

_ two calibiatlon solutions only. In this case |t Is sug-

gested that the two "sandwiching” solutions should
not be used for the primary calibration but should
be anaiysed alternately with the test solution.

Spray calfbration solutlons at frequant intervals
during the moasurement of a batch of determi-
nations, Clean the burner if the rasults show loss of
precigion causnd by clogging.

{btain the mean absarhahce of the les! solution and
the mean absorbance of tha blank solutlan.

8.4 Plotting the calibratlon graph

It is necessary lo prepare a new calibratlon graph
for each serles of detarminations, snd for the range
of alumlnium contenls expacted.

I pure melals and reagents have been usad, e
blank test and zero member should give very smail
absorbance readings with a negliglbly smali diifer-
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sfice. [t this case, prepara a calibration graph by
plolling the mean absorbance values of the call-
pration sglutions sgainst micrograms of aluminium
por millilitte. Refer the mean test solution
absorbance and the absorbances of the lwo ad|a-
cent calibratlon solutions to the graph.

If, howovor, the zero member hag a slgnificant
absorbance, a more compHealed procedure |3 re-
quired, In this casa, the concentration of aluminlum
g In the zero mamber can be calculated using tho
formula

X =
= 1
£z el 14(:1 "Az

whare

fot 15 the concenlratlon of aluminlum, ex-
pressed in micrograma  per  mililtee,
addad to the first calitbiation solutlon;

A, iz the absortance of the zere mombe;

Ay g the absorbance of the first calibration
solution,

Tha derlved value s, |8 then sdded to each of the
nominal callbration concentraticng In ordar to obtaln
a maan callbration graph pasalng through the origin,
Refar tha absorbances of the blank solution, the test
golutlon and the two adiacent calibratlon golutions
to thls graph. Subtracl the concentration of the blank
solution fram the other concentrations.

Prepare @ callbration graph by ploiting  the
abgorbance wvalues of the callbration solutions
sgalnst aluminium content, expressed in micro-
prame per mlllilitre. Rafyr the absorbances of tha
two adjacent calibration solutlons to the graph, If
these two callbration readinge do not davilate from
the graph by mere than the permitted preclsion crl-
terla then the test solutlon readings are also ac-
ceptabla. '

9 Expression of results

9.4 Method of calculatlon

Conmvert the absorbance of the test solution and the
blank soluton to micrograms of afluminium per
millfitre by reference o lhe caifbration graph (8.4).

The aluminium content wy , expressed as a per-
centerge by mass, Is glven by the eguation

_ (pait — a0l % 100 o J00

Why =
Al 105 Fr
_ Pt T P
T 100m
where

pae 18 tha concentration, exprassed in micro-
grame par mlllliltra, of aluminium in the
blank test {(8.2);

Ay IR tha concentratlon, axpressed in micro-
grams pet mlllllitre, of aluminium in tha
test sotution {B.3.1);

m ig the mass, in grams, of the test portion
{8.1}.

8.2 Preclslon

A planned trigl of thls method was cattied owt by 28
|aboratories for acld-goluble and tota! aluminlum,
AH laboratoriss made three detearminations for acid
soluble and fotal sluminlum of each of the lest
samples {see notes 1 and 2],

Tha tost samples usad are lisled ln annex B.

The resulis ohinined wera treated étaﬂstically in ac-
cordance with 150 5725,

The data obtained shawad a logarithmic relationship
hetwean aluminivm content and repeatability (v} and
reproduclbllity {8 and R, ) of the test results (soe
nete 3), 8s eummatized fn tabled. The graphlcal
representation of the data iz shown in figura C.{ and
ftgure C.2 of annex C. -

8 - —— T T T T, s - —._',_‘.I
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Tabla 4
Aflaminiom Acld-acluble aluninlum Tofal alemintum
contant _

U (mfm] ¥ R ’ R R,
0,005 ¢00073 000224 G000 7 0,001 11 0,002 12 0,008 Tf
1Xa3 B 0,001 03 0,003 14 0,00% 14 000142 0,002 §2 0,001 +7
0,020 ) 6,001 47 0,004 41 0,001 84 0,001 82 000274 0,001 74
0 060 0,00234 0,008 82 0,003 46 0,002 53 Q0035 45 00305
2,10 0,003 122 0,008 72 0,005 58 000325 0,087 23 0,004 84
0,20 0,004 72 00136 0,008 94 000418 0,009 81 0,008 &F

HOTES

t Two of the three determinefions wera carried out un-
der repeatabillty conditions as defined In 130 5725, le.
one operator, same apparatus, [dentical sperating condi-
tiens, same calibratien, and A mininum perled of fime.

2 Tha third datermination was carrled out at g differsnt
time {on a differenl day) by the same operator ss in
note § above usihg the sama apparatus with a naw rali-
bration.

3 Frem the results obtained on day 1 the repeatahility
{*) and reproducibility {R} were calculated using the pro-
cedure apecliled in 120 5735, From fhe firet resull ob-
talned on day § and Ithe result cbtained on day 2, the
within-laboratory reproducibility {#,) was caloulabad,

10 Tesf report

The test report shall include the following Informa-
tlon:

__'__.-—'_'_-_-_-_K

) &ll information necessary for the Idenlification of

the sampie, the labaratory and the date of anal-
yaiz:

b) the method used by reference to thls Interna-
tional Standard:

c) the results, and the form In which they are ex-
pressed; )

d} any unusual featires noted during the determi-
natiam;

€] any operstion not epecifled In this International
Standard, or any optional operation which may
have influenced the results.

l.’:nn'-,:r'ighi by the mtcrnational Deganization For Slandardization
Sal Jan 04 Hk27-22 2000



== n gl L R
ISO 9658:1990(F)

Annex A
(normative)

Procedures for the determination of instrumental criteria

For the preparation of standard methode of analysle
using flame gtomic absorptlon spectrometry, the
values below should be decided from  Inter-
laboratory test results, by the working group In
charge,

A1 Determination of minlmum precision

Spray the most concenttated callbratlon solutlon
{0times to obtaln 10 individual absorbance
readings 4,; and calculate the mean value A,

Spray lhe jeast concentrated calibration solution
{oxcluding the zero member) 10times {o obtaln
10 individual absorbanve readings dg, and calculate
tha mean value A,

The standard deviatlons 1. and 5, of the most and
the least concentrated callbrallon solutiong respec-
tivaly are cbtalned from

Z(ﬁm — AN

-.fp = q
> (s~ Ao’
®=ENT B

The minimum precislons of the most and least con-
centrated calibration golutions are obtalned from
£, % 100/, or 5y x 10044, , respectlvaly.

A.2 Determination of 1imit of detectlon,

Palmin

Prapare twe solutions each containing the same
matrix concentretion as the sample solutlon, but
with the slesment of Interast at the following known
cancaniraiions:

U

A
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— pa p@/ml to pive an absorbance A' of approx-
mately 0,01,

— matri® blank to glve an absorbance A,

Spiray the g, sclutlon and blank solution 10 times
aach, recotding each reading for about 105, and
using sufficiont scale expansion to make the fluctu.
ations In slgnal clearly visibia,

Obtaln the mean absorbance readings 4* and A,

The standard deviation £, 18 givon by the formulza

L=

fyp = g
where
A;  is the Individual measured absorbance
reacHng;
A lathe maan value of 4; .

The limit of detection pagm, 18 given by the formula
. P.:UJ * I 4 I
A - 4,

Pl min ™
(& iz normally taken as 2]

A3 Criterion for graph linearity

Having established the cafibration graph, before the
application of any curve-straightening device, obtaln
ihe net absorbance value 4, corresponding to tha
fop 20 % of the concaniratlon range and the el
absorbance 4y corrasponding to the bottom 20 %
of the concenlration range. Calculate A,{4.. This
musl not be Jess than 0,7
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A4 Datermination of charai:terlsllc
concentration py) |

Prepare a solution containing the seme matrix con-
centration as the sample sofution, but with the ele-
ment of Intorest at the fellawing known
concentration;

aa ngfml to give an absorbanca 4 of approxl-
mately 0,1, -

Spray the pa and the blank solutions without scaie
axpansion and measure the absorbances 4 and A,
Tha characteristic conceniration £l is glven by the
formula

o
< g X 00044
I] 1 L PaE = A4 - Aﬂ
0 20 L0 60 84 100
20%: , 20 %
Concanaation ggale g -
Flgure A.1
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Annex B
{informative)

Addltlonal information on the international co-operative tests

Table 4 was derivad from the results of Internationa! The results of the trials were reporied In document
analytical trials carrled cut In 1883 en six stesl 47/1 N 661, March 1986. The graphical represen-
samples in nine countries invalving 28 laboratories. tation of the precision data |3 given in annex C.

The test sampies vsed are listed in table B.A.

Table B.1
Charmlcal compoaltion
Sample ¥ {mfam)
Azl inselu-

Total Al ble Al C ]| Mn Cu 1] Cr v
BAM 0381 (Q,002) 0,169 0,28 0,828 0,024
BCS 45811 0,008 0,101 0,24 0,20 6,2
BAM 0351 0,024 o007 1,31 0,21 0,26 0,071 0,024 3,071
HBS a5d 0,088 0,00482 0,264 o3¢ 0,22 o,051 0,080 0,049
BCS 4571 0,41 (.30 0,05 0,30 0AF
|PT-35 0,169 0,044 0,081 0,34 6019 0,046 084

{ ) Non-certified valus,

1} Agld-Insoluble aluminium, The acid mixtures used to determins these acid-inecluble values may hol be the same
an tho acid miriura used In thie procedurs.

2) 0,008 % [mjne) Al

—_——— e T ———_—

€ ST . -
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Annex C
{informative)

Graphical representation of precision data

LTIk B3
iz itz
o BH
oE this
) B
B oo g o
] ]
o, B
LT 0.0
tooos |, ~d 00005 |
o I
L~ ]
L B i g
stz | L Application range awor | Appllestinn mnga a
00001 " TP PP | M PRI P | 00001 a PR | . e x 1 oaagal i
LR oaE oW am BE 0 12 43 8001 Q002 s oM 1w 005 i1 ne &3
Acld-soluble aluminium contart [% {#/r)) Total alumtnluen cantarrt [% {rfmt]
Figure G.1 — Logatithmic relationship betwean Flgure C.2 — Logarithmic relationahlp hetween
acld-soluble aluminium content () and repeatability total aluminlum content () and repeatablllty (+} or
{r} or repraducibliity (£ and R, ) reproducibility (# and R, )

Corralztion co- Correlation go-

Logarithmic regrassion equations affoiants Legarithrric regrassion aguations officiants
logyp r = 05074 logy, m — 1,971 0,985 lagypr  ~ 0,358 5 logyy m — 2,1283 0,968
logyy R, = 06854 logy, m — 1,5687 0,883 logyy R, = 09,5988 log,y w — 17304 0,975
logyy B = 04804 loge ve — 1,522 0,888 ) logip 8 = 04085 logpm — 1,731 1 0,856
i
e —— —_ . 1
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