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Foreward

(50 fthe International Organization for Standardization) is a worldwida
tederation of national standards bodies (IS0 member bodies). The work
of preparing International Standards is normally carried gul Ihrough 150
technlcal commitlegs. Each membat hody interestad in a subient fur
which a technlcal committee has been ostabllshed has the right to be
represanled on thal cornmittes. Inlernational organizatione, govern-
mental and non-govarnmaental, in liaison with 180, also lake partin the
work. 150 collaborates closely with the International Elocirotechnical
Commission {[EC) on all matters of electrotechrical standardizalion.

Draft International Standards adopied by the technical corrmitiess are
clreulated to the member bodies for woting. Publication as an Inler-
national Standard raqulres approval by at lensl 739% of the member
bodies casting a vote,

International Standard 150 7540-1 was prepared by Technical Comemilles
ISOYTE 155, Mickel and nickel altoys, Svb-Committee SC 4, Analysis of
nickel aloys,

IS¢ 750 consists of the following parls, Uirder the goneral title ficke!
alloys — Flame atoric absorpiion spectromeiric analysts:

— Parf 1; General requirements and sample dissolution
— Part 2 Determination of cabalt cantent

— Part 3 Defermination of chromiurm content

— Part 4: Determination of copper confent

— Part 5; Determination of iron content

— Part 6: Determinafion of manganese content

— Parf 7- Determination of aluminfin content

— Part B Determinafion of silicon content

— Pari & Determination of vanadivm confent

Annex A forms an integral part of this parl of 150 7530, Annex B is for
information anly.

LD R b I
AN Figis regerverd, Mo part of Inls pusication may he regreduced o utilzed In any berm
ar by any reans, electrenis or mechanical, mcuddng phatanopying and welcrcllim, without
parmilesion in writing from the putikshar,
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180 7530-1:1990(E)

Introduction

This part of 180 7530 is to be used in conjunclion with the other parts
which specify mathads for lhe determination of individual elemeants in
nickel alloys by flame atomic absorption spectrometry.

Allhough the apalylical methods are sperified in independent [nter-
national Standards, it is possible to determine more than one elomant
oh & sihyle lesl solution by adjustment of the sample weight and initial
ard subscouent dilutions.

1l;



INTERNATIONAL STANDARD

IS0 7530-1:$090({E]

Nickel alloys — Flame atomic absorption spectrometric

analysis —

Part 1:

General reguirements and sample dissclution

WARNING — The manufacturar’s recemmendations ahould be clasely [alfowed and parlcular attention

is drawnh to the following safety polnts:

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

b} tha nead to 2kleld the eyes of the oparator fram ulfraviolat radiatlon by means of tinfed glass,

r] the need 1o keep the burner head clear of deposits because a badly clogged burner may cause a

flazkhack,

d} the nead to ensure that the liquid trap is filled with water,

e} always spray distilled water between the test solulfens, bfank solutlon and/or callbratlon zolubons.

1 Scope

1.1 150 530 specifies Name alomic absorption
methods for the determination of up lo A %% (mfm)
of cobalt, chromium, copper, iron, manganese and
alurnlnium, up YW 7 % (m/#0 of silicon and fram
0% % {pfen 1o 1 % (afm) of vanadium in nickel
alltays, Cther elements may be added in subsequent
parts of 150 7530, Typical composilions of some
nickel alloys are glven in annex B.

1.2 Thiz part of 153 7530 spocifics the goneral re-
quirements for analysis by flame atomic absorption,
preparation and dissolotion of the fest aample,
method of calculation and the procedures used for
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the evaluation of the repeatability and reproduce
ibility of the individual methods specifled In the othear
narts of F30 7530,

2 MNormatlve references

The following standards contain provisions which,
through reference in lhis text, constitute provisions
of this part of IS0 7530, At the lime of publcation,
the editions indicated worg valid. All standards are
subject to revision, amd partles o agreements based
on thiz part of [SO 7530 are encouraged o Investi-
gate the poasibility of applying the most recent edi-
lions of the standards indicated below. Members of
IEC and IS0 malnlain registers of currently walid
ilernational Standards,
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IS0 365-1,1004, -Laboratory gfessware - - Burefles —
Part 1: General requiremeants.

IS0 B46:1977, Laborafory glassware — One-mark
pipeties,

ISC 1042:1983, Lahoratory glassware — One-mark
volumetric Rasks.

IS0 §725:1888, Precisfon of tes! melhods — Delerini-
natfon of repaatability and reproduciidlity for a stan-
dard fest method by inter-labarafory tesfo,

3 Prnciple

Dissclution of a test portion in acid, evaporation of
excess acld and redissolution of the galts.

Addition of 2n ionization suppressant, if necessary,
and dllution of the solulion 1o a known volume.

Aspiration of the test solution, after & secondary di-
lutlon, IT necessary, Inio the air-acetylone or nitrous
o¥lde-acetylene flame of an atomlc absorption
spactromeatar.

Measuremnent of lhe absorption of the resonance
llne energy from the spectrum of ihe element being
determingd and comparison with that of calibrallon
solutions of the same efermnent,

4 Heagoantr

Durlng the analysie, unless otherwiss staled, use
only reagents of recognized snalyltical grade and
only distilad water o waler of equivalent purity.

4.1 High purlty metals, 80,9 % (mala minimum, as
spacified in the relevant part of 180 7510,

£2 Mitrie acld, (HNQS), g = 1,41 g/ml.

4.3 Nilric acld, (HNO;} pag = 1.41 g/l diluted
(1 + 1.

4.4 Hydrochloric acld, (HCI), 2gg = 1,18 ¢/mi

45 Hydrochlorc acld, {HCH, pog = 1,18 g/ml di-
futed {1 4 1],

4.6 Nltrle acid-hydrochieric acid mixture.

CAUTION — This acld mixture is highly corresive
an< unstable. Noxious gas (chlorine} |2 liberated on
standing. It ghall be preparad and used In a fume
cuphoard and shall nct be kapt In a closed contalner.

Carefully mix 4 part of nilrle acid [4.2) and 3 parts
of hydrachiaric acid (4.4). Thls mixture I3 nof stable
and should be prepared ohliy as neaded.
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4,7 Standard reference solutlons, 1 300 g/l of metal.

Prepare separately for gach melal as spocified in
the appropriate part of 180 7530

5 Apparatus

Ordinary laboralory apparatus, and

5.1 Atomic absarpilon spectrometer

£1.1 The atomlc abszorptlon spectrameter used in
this molhod shall meet 1he Instrument performance
parameters glven |n annex A,

£4.2 The instrumeant shall be equlpped with burner
heads suitable for both an air-acetylene and a
nitrous oxide-Acelylens flamd,

5142 The irctrement should ke capable of using
single element hollow calhode or oloctrodeless dis-
charge tamps operaled af cerrents recommended
By the manufacturcr,

5.2 Volumetrlc glassware

521 Burettes of capacity 50 ml, gradusted in div-
isions of 01 ml in accordance with S0 385-1,
class A

522 Fipeltes, in
chass A

accordance with 180 G648

523 Volumetrlc flasks, in  accordance wilh

IS0 1042, class A

8 Sampling and sample preparalton

6.1 BSampling and preparation of the iaberatory
sample shall be carrled out by nomal agreed po-
cedures ar, in case of digputa, by the ralavant Inter-
natlona! Slandard.

6.2 The laboratory sample normally ts [0 the form
of millinga or drillings and no further prepacalion of
the samplg is NECESSATY.

6.3 Mitis sucpacted that the laboratory sample is
contaminated with olf or grease from the milling or
drilling process, it shall be cleaned by washing with
high purlly acetone and drying in air.

6.4 |f the laboralory sample contains partlcles or
pieres of widely varving sizes, the test sample
should be abtaincd by riffling,




7 Procedure

7.t Preparaflon of test solution — General
method

7.1.1 Weigh, to the nearest 0,001 g, 1,00 g of the
laboratory sample and transfer 1o a clean unetched
600 ml beaker. Add 20ml of the nitHe acid-
hydrochloric acld mixture (4.5), Apply suffictent heat
o initiate and maintaln ihe reaction until digaoluiion
ie complete, If ihe alloy resists dissolution, some
ad)ustment of the acid middure may be required. Add
hydrochlore acld (4.4} in f ml increments and con-
Unue hegling to dissolve the samplo,

7.1.2 Using a low heat, evaporale the solution just
1o dryness. Do nol bake, Conl to about 50 °C, add
a5 mi of hydrochloric acld (4.4) and again evaporate
Jusl tor dryness. Add a further 25 ml of hydrochloric
acid and repeat the evaporation.

7.1.3 Cool to about 50 °C, add & ml of hydrachloric
acid (4.4} and 20 m| of walor and heat o digzolve the
salts,

714 FProceed g3 direcled In lthe relevant pard of
(S0 7330,

MOTES

1 Some allays having a high copper content may be
dizenived in nitric acid diluted 1 + 1, For some alloys an
acid mixtyre containing 20 ml hydrechleric acid and 2 ml
of nitric acid |3 more effective,

2 Tha general mothod of dissolullon may be modified as
gpaifiad in other parts of IS0 7520

3 If sample inhomogonoity ie suspected, o larger mass
of sample (10 g 10 50 g) may be taken o analysis. 1kow-
gvar, an allquot portion corresponding to a 1 g sampla

ahall be taken from such a solutlen and procassed in an-
cordance with the procedure given.

7.2 Blank tast

Carry out a plank test in parallel with the delermi-
hatlon, following the same proacedurs and using the
same guantitles of all the reagents.

7.3 Preparation of calibration solutions
Proceed as directed In the refevant part of 180 7530
7.4 Calibration and detarmination

7.4.1  Atomle ahsorptlon measurements

74.1.1 The spectral Hnes for each element 1o be
uaed in the analysiz are specified in the rclevant
part of |50 7530,
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7412 Set the required instrumenl paramalers ac-
rarding to the manufacturer’'s recommandafions.
Light the burner end aspirate wator until thermal
equilibrium is reached, The flama condittons will
vary according to the element helng determined,
Zero the instrument,

7413 Ensura thal the Insfrument meelz the per-
formance regulrements given in annex A Qpiimum
sellings for the operating perameters vary from in-
stroment to instrument. 3cale expansion may have
to be used to obtain the required roadability.

7.4.1.4 Ensure that the calibration solations and tho
test solufionfs) ate withln 1 °C <f the same tem-
perature.

7.4.1.5 Aspirate water and zeto the thslrumeant,

74,46 Aspirate the calibration solutions and fhe
test solution{s} and nofo tha reading o dotermine
the appraximate concentratian of lhe tast aolulions,

7417 Aspirate walcr unlll fhe Inltial reading |s
obtalned. Zar: tha Instrument If necaszary,

7.4.1.8 Aspirate the calibrallon sclutlons apd the
test zolution(s) in the order of increasing nstrument
response, starting with the zero member solution,
When a stable response is obtained, record the
reading. Flush the system by aspirating water be-
fween each tast or calibration solution.

7419 Repeat the measurement of the full set of
the caliprallon and test aoiullons twiee more and
racord the data.

i.4.2 Preparatlon of callbration graphs

Flot the awerage instrumant reading against the
concenlration of lhe anslye In the calibralion sol-
ubicns for each sel of measuremenis. Proceed with
the caleulations as directed in clause B.

NOTE4  Soma instrarnents may be adjusted to give a
read-oul diractly in concentration of the analyte. A graph
ol instrument responas versds concantealion should be
plotted to check the validity of the readings.

7.5 Number ol determinsations

Carry aut the determination at least in duplicate,

8 Expression of resuilts

8.1 Calculatlon

211 Determing lhe concantralion of lhe analytbe In
the test solutlon from the cotrespanding calibration
graphs For ecach of the fhiee sots of Instrument
readings rocorded.
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B.1.2 C‘.a.l;:matﬂ the percentage by mass of the
analyto In the test sample using the Formula

wVuF
P e x 10 ’
where
N | the andlyte concentration, in mill-

grams per litre, found in the tesl solulon
T msR _tha hl'ank;

[ Is the vofume, in.milliftres, of the initial
{est =oiution:
K ia the dilution factor for the secondary
gHutlon;
i3 is the mass, in grams, of the test portian,
HOTE S The avearags of the resulis Rom the three

readinge as calcUlated comprises a single detarmination.
The Lhree results giva an indication of the preclsion of the
atormic ahsorption meaalramenls.

8.2 Preclslon

821 Laboratory tests

The methods in the subsequeni parls of 150 730
have been sublecled. to interlasboratory tesling.
Samples wore analysed in duplicate on diferant
days.
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R.2.2 Statistical analyala

B8.2.21 Roesclts from the interlaboratory test pro-
gramme were evalualed acoording to 150 5725, The
data were tested lor statistical outliers by the
Cochran and Dlxon lests given in {30 5725,

8222 The principle of the Cochran test is that a
set of results is an oullier Il ke within-laboratory
variance is too large in ralation o others. Dixen's
test is to daterming Il tha mean from a iabaratory is
toa far from lhe olher laboralory means. Both tests
ware applled at the 85 % confidence lavel

8,233 Repeatabllly and reproductblilty were cal-
culated sccording to (80 5725 at tho 90 % confi-
dence fevel Rasults of the stallstfeal analysis,
tncluding  the  within-laboratory  and  between-

taboratory standard deviatlons are given for each
glement In the relevant part of this 150 7530,

9 Test veport

The lest reporl shall Include ihe following infors
mation:

a) the reference fo tha method tised;

bt the results of the analysis;

¢} the pumber of independent replicatlons;

d} amy unusual features noled during the analysis;

a} any operallon not included in this part of
IS0 7530 ur reyarded as oplicnal,
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Annex A
{normatjve)

Checking of spectrometer performance parameters

A1  Intreduction

The performance of alomlc  absorplon  spec-
trometers of Lha same or d¢ifferent manufactere may
vary from [nstrument to Instrument. It is therefore
essantlal to eatablish that 2 particular instrument
manls cerfain performance ragquirements befare it is
used in the methods specified in 150 7530,

A.2 InHtial insfrument adjustments

A.2. 1 Set up the atomic absorption spectrometer
to operate with an zir-acelylene or nitrous oxide-
acetylene flame using a =ingle slot laminar How
burner iead according io the manulfaclurer's in-
structions.

A.2.2 Uss asingle element hollow cathode, singla
clemeant electrndeless discharge or olher appropri-
gle single elemeanl lamp gz the Bght source for lhe
element under test. Operaie the source as rec-
ammended by the manufacturer.

WOTE®  The use of muitl-element famps is net genarally
rocommendsd althorgh some Binary alloy |amps glve 3
moro stabla armission than single oloment larmps.

A.2.3 Light the burner and azplrala walar until
thormal aguillbriem s feachead.

A.2.4 Asplrate a mid-range calibration solution of
the element under test and adjust the hslrument to
glve oplimum absorption. Use lhe wavolonglhg
gpecilled i lhe relevant part of IS0 7530 and Lhe skl
getting or bandpass recommended by the instru-
ment manulacturer for the element under test. The
uze aof zoale expansion may be necessary.

A.2.5 Fluzh the burner system by asphrating
hydrochlorie acid diluted 1 + 19, adjust the instru-
meomt zora and proceod with the porformancn par-
ameter check a5 directed in 432 to A3.4 Inclus|ve.

Al Instrument performance check

A31 Performance cheeclk selutlons

The calibration graph In ihe relevant parl of
t50 7530 l2 normally established using Nve cali-
bration soluttons ncluding the zero member. For the
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Insirument performance check, solect two pairs of
calibration solufions cowering the upper and lower
end of tha calibration graph, such that the intarval
between the hvo calibration sofuliohs of highest
concentralion g agual to that betwaan the referance
solution and the callbraflen soiution of low concan-
tration.

A.3.2 Readablity

A321 Aspirate the fwo calibration sofutions aof
highesl concentrations of the element under test
record ihe instrument readings and calculate the
dlference.

A.3122 Divide the difference in the readings by 20,
The readability of the Instrumaont s accoptable If this
result is not less than the smallesl affectlve Inbarval
which can be read or eslimaled on The Inglrdmeant
read-out.

A3.3 Llinearity of instrument response

A.3.31 Aspirate the zerg mamber salution and the
callbration solution of low concentration of the el-
ement under test (A.3.1). Record the Instrument
readings and calcuiate the difference.

A.3.32 Divide the dilference I the readings for tha
two calibration sclutions af kighes! concanlrallon asg
delerrnined o 4321 by e diference aelweaen he
7ern memhber and calibration solotion of low con-
cenfration,

A£.2.3.3 The linearity of the instrument response |s
acceptabe if this ratle is 0,70 or greater.

A.1.3.4 Ilthe ralio is {ess than 0,70, further adjust-
ments to the instrument may give acceplable re-
sults, thetwlse the oparabling range of the method
shall be reduced by lowering the concentration of
the calitation sclution of highest concentration.

A.34 Minlmum stability

A 341 Aspirate hydrochloric acid diluted 1 + 19
and zero the instrument,

A24.2 Apgpirate the calibration sofufion of highest
concenlralich and regord the roading.
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A543 Aspirate hydrochlorle acid diluted 1 -1- 19,

NOTE 7  The Inetrument reading should return to zero.

A.3.4.4 Repeat tha maasurement of the calibration
solution of highest concantration sl times, aspirat-
ing hydrochloric acid diluied 1 + 19 between
readings but.not adjusting any Inslrumentat setiings.

AAB45 The variablllly (VA), expressed as a per-
cenlage, of lhe readings of the calibration solublan
of highest concenirallon, iz given by the formula
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where
A is the avarage [nstrument reading for the
calibration salution of highest cancen-
tration calculaled from the siz readings
talan;
An is the highest of the sgix instrument
readings;
Ay is the lowest of 1he aix instrement
readings;
NOTES®  [4,—1,10,40 is an aztimate of lhe standard de-
viation

A34.8 The instrument meets the minimum slab-
ility requirements IF tha wariability is [ess than
1.5 %

MOTES  This test may, in addition, ba applied to other
polnts on the calibration graph. it may also be applied to
evalyallon of the minimum stability of e instoament
Zero.
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Annex B
{informative)

Exampfes of compositions of some nickel alloys [ %% (pt/ri) ]

The examples of compositions given in table B are not to be interpreted as speciticalions for chemlcal com-
positions.

Tzahle 5.1 — Examples of compositlons of some nickel alloys [ (/s ]

Bingle values are maximum limits, except for nickel, where single vafues Ara minlmuom.

Al | Al H ¢ | ol | 2 | Co Fa Mn | Mo Ni P 5 sl Tl others
o N — | = }aoa 36 25 an | - A 07" — |oms | bs | - -
340
5 — | = Joas | — [ 140 as & 18| - a0 b DME | 03
170 +o0
c o b,08 140 | s 501 0] = Toan - |oats | o5 | za N brpg 43
1.3 170 B 28 | O7tm1,2
o 02 | 0,006 ( 008, 170 | 03 | Rewalnder | 04 | 28 S0 ams | opts § 04 a6 Nbrp:us
0,8 i 21,0 3% 550 12 | 47tass5
- 3,5 Tl oal 190 | 07 | Rematnger | 45 20,0 ams | o1a | a8 -
E pan | — | — ' - | 2ap 250 . — | mso -
- — — 0,0 5.0 18,0 05 50 1,0 T Enmnlnder!:l 3,020 1.0 H ) Fh
0,15 34, 0.5 n.0us
o 10 | ooz 043 150 | 180 02 12 10 | — | Remairgnr | - | 3015 | 10 | 20 zr
2.0 2o Mo 34 0,1%
" 45 0,003 | g8 : 160 | 1.0 02 1,0 1,0 L5 Ramnalmier — a,015 0 LR} zr
48 | ;matoar | 220 | 187 55 1,5 0,15
_'_I_' | ez | oaoeslTod | 1na | 190l oz n7 06 | 58 | Remander | — ooy | s [ 18 | TipusaA
og ooa | 710 | 2no 5,1 24 | 2dtozg
, | =T = Jee{ o ey | 2o | |0 | memainders jpoa | 0mes | ot | — -
: a0,e
12 |opmf o | 1an | 1ma | o an 10 | a5 | Aemainder | DOA5 | DS | o1 | 2.8 Zr
“ | 1g |ootod cio | 150 | 210 5.0 aa | Df2le
a,08
— — ooz | 25 | 145 — 4.0 1,0 15,0 | Remalndar R0 LGS | g — LU R
L ER
145 bl 170 1.5
11 Alloy ketters are used nztead af commerclal names untll & neatral 150 degignatlon is deve aped,
2] Where nc limits ara givon, tha maximem cobalt content 13 4.5 % (m )
3] Cobalt eounts sa micke! In some allays.
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UDC §69.245:943.422

Dascriptors: nickel alloys, chewmical analysls, determination of content,  atemls atsoredler spectrometric method, specimen farrapsar aklor.

Price based on 7 o3ges
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