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Foreword

IS (the International Organization for Standardization) is & worldwide
fedaration of national standards bodies (IS0 member bocies). The work
of preparing Imernational Standards is normally carrisd out through 150
technical comenittaes. Each member body interastad i 3 subject for
which a tachnical committes has been estsblished has the right to be
represerted an that committes. Internaticnal organizations, governmental
and non-governmental, in liaison with 150, also take part in the work. IS0
collaborates closely with the International Elsctrotschnical Commission
(IECY on all matters of electrotechnical standardization.

Draft International Standards adopted by the technizal committess are
airculated to the member bodies for voting, Publication az an Internstional
Standarc reqLires approval by at least 75 % of the member bodies casting
a vote.

Internaticral Standard 130 7530-9 was prepared by Technical Commrittes

LS0/TC 165, Micke! and nicke! alfovs, Sub-Cornmittee SC 4, Analysis of
rickel alicys,

S0 78320 canaiata Uf the following parts, under the general title Aicka! ai-
fays — Flame atomic absorption Specirometric analvsis,

— Fart 1. General reguiremants and sample dissolution
— Part 2: Determination of cobalt sontant

— Fart 3: Detarmination of chromiurm conterit

— Fart 4. Determination of coppear cantent

— Part 5; Detarmination of iron content

— Fart & Determination of mangansss content

— Fart 7: Determination of alurnfnitim content

— Part 8: Determination of silicon content

— Fart & Determination of vanadium confant
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INTERNATIONAL STANDARD

ISO 7530-9:1993(E}

Nickel alloys — Flame atomic absorption

spectrometric analysis —

Part 9:

Determination of vanadium content

1 Scope

Thiz part of IS0 7530 =soecifies a flame atomic ab-
sorption spectromnatric rmethod for the detarmination
of vanadium In the range of Q.05 % mml 10
1 % fehy in nmickel allays. Typical compesitions of
rickal allpys are given in annex B of |30 7530-1:1830.

The general reguirermenta conceming the apparatus,
sampling, dissclution of the test sample, atemic ak-
sorption measursments, catculations and test report
are given in 150 7830-1.

2 MNormative references

The following standards contain provisions which,
through reference in this fext, constitute provisions
of thiz part of IS0 7530, At the time of publicstion, the
aditions indicated wers valid, All standards are subject
o revision, and parties to agreements based on this
part of IS0 7630 are encouraged 10 investinate the
possibility of applying the most recent editions of the
standards indicated below, Members of |EC and [S0
maintain ragisters of currently wvalid international
Standards.

iSO 57251986, Precision of g5t methods — Dater-
mination of rapeatabiiity and raproducibility for 2
standard test method by imterdaboratory tests.

IS0 753011990, Mickel afioys — Flame alomic ab-
sorption spectrometric analysis — Part 1) General re-
guiremnants and sample dissolution,

3 Principle

Dissclution of a tes: portion in acid and aspiration of
the test solution nto a nitrous oxide-acetylena flame
of an atomic absorption spectromater.
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Measurament of the shsorbance of the resorance
ine snergy from the spectrum of vanadium and com-
panson with that of calibration solutions at a wave-
length of 318,44 nm,

4 Reagents

In addition to tha reagents listed in clauss 4 of
50 7530-1:19%20, the following special reagenta are
raquired.

4.1 Ammonlum meatavanadate (MH YO, an alter-
native to pure vanadium metal.

4.2 Strontium chlorlde, solution.

Transfer 113,56 g of strentium ehleride hexahydrate
i5rCEk.BH.0) 1o a 600 My bea<er, dissabva in 400 ml
of hot water {80 °C to 87 *Cl, coo and transfer to a
1 000 ml one-mark volumetric flask. Make up 10 the
mnark with water and mix. The strentium chloride
shoud be free of heavy matals.

431 Vanadivm,
1,000 gih.

standard  reference  solution

4.3.1 Preparation from vanadlum matal

Weigh, to the nearest 0,001 g, 1,000 g of vanadiurm
metal of 98,9 % (mAnl minimurm purity and transfar to
a 400 ml beaker, Add &0 mi of hydrochloric acid
(o= 1,18 gfrnl)  and  20ml  of niic  acid
(e =141 g/ml and heat to complets dissolutlon.
Cosl and tranz®ar to a 1 000 mi one-mark velumetric
flagk, Make up 1o the mark with water, mix and s:ore
in a polyethylene bottle.



ol fosl)-31393(E)

432 Preparation from ammonium
matavanacdate

Weigh 2,298 g of ammonium metavanadate (4.1} and
transfar to a 600 ml beaker. Add sbout 400 ml of
water and heat to dissolve the sait. Transfer the warm
solution to a 1 000 ml ane-mark volumetric flask and
dite with 400 ml of cold water. Add 50 ml of
hydrochlorie acid (gg = 1,18 gfmill and 10 ml of nitric
acid {pye = 1,41 gfm), and cool to ambient temper-
ature. Make up to the mark with water, mix and stors
in & polyethylene bottle.

4.4 Vanadium, standard solution (260 mafl).

Fipatta B0 ml of the vanadium standard reference
sofution (4.3} mto a 200 mil one-rmark wolurmetric flask,
Make up 1o the mark with water, mix and store in g
polvathylene bottle,

5 Apparatus

The apparatus required is specified n clause & of
S0 Fh30-1:1880.

6 Sampling and sample preparation
Refer to clause 6 of IS0 7530-1:1990,

7 FProcedure

7.1 Preparation of teat zolution

Proceed as directed in 711 to 714 of
IS 7R30-1:1990, using 3 ml of hydrockloric acd
(Pn=118gmh and 1ml  of nittie acid
{p2n =141 giml} instead of 5 ml of hydrochloric acid
(pzg = 1.18 gfml} to dissclve the salts.

7.1.1  Primary dilution for 005 % {m/m) to
0,35 % Um/md vanadium

Transfer the test solution [7.1) to a 1G0 ml one-mark
volumetrie flask., Add & ml of the strontium chloride
solution (4.2}, make up 1o the mark with water and
mix, Remove any products of hydmlysis by settle-
ment and dry filtration or by centrfuging.

71.1.2  Secondary dilutlon for 0,35 % {m/m} to
1.0 % [mdm) vanadium

Pipette 20,0 ml of the soiution from 7.1.1 into a
100 ml one-mark volumetric flask, Add 4 ml of tha
strontiurm chlorida solution (4.2), 3 ml of hydrochloric
acid (py=118g/mh and 1ml of nritric acid
(pan = 1,41 gfml). Make up to the mark with water
and mix.
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72 Reagent blank solutlon

Carry out a blank tast in parallsl with the determi-
nation, following the same procedurs and vaing the
sarma gquantities of all the reagents.

7.2 Vanadlum calibration solutions

Using a burette, transfer to each of five 100 ml one-
rnark volurmetdc flasks, O ml, 4,0 ml, 80 ml, 12,0 ml
and 16,0 ml of the vanadium standard solution {4.4).
Add & ml of the strontium chloride seiution {4.2),
3 ml ot hydrochloric acid (g = 1,18 gfml) and 1 ml
of nitric acid {pyq = 1,41 g/ml). Make up to the mark
with water and mix. These calibration solutions cor-
respond to O mgf, 10 mgyl, 20 mgfl, 30 mpy)l, and
40 mygjfl of vanadium.

7.4 Calibration and determinatlon

7.4.1 Atomic absorption measurements
Proceed as directed in 7.4.1 of 150 7630-1:108], us-

ing a wavelength of 318,4 nm and a fuel-tich nitrous
axide-acetylzne flame,

1.4.2 Proparation of calibration curves

Frocaed as divected in 7.4.2 of 150 7630-1:19%0.

7.5 Number of determinations

Cary out the determination at Jeast in duplicate.

8 Expression of results

2.1 Calculation

Procasd as directed in 8.1 of 150 7530-1:1990,

8.2 Preclsion

E£.2.1 Laboratary tests

Six laboratories in four countries participated in the
testing of this procedure using tha N100 sample.
Mine laborataries in five countties analysed sample
MPK31 and sample 925, The naminal composition of
the samples is given in table 1.

8.2.2 Staotistlcal analysis

8.2.2.1 Results were treated according to 130 5728
g% describad in 8.2.2 of S0 7630-1:1830. The results
of this analysis are given in table 2.

8222 One laboratary was rejected as & Cochran
autlier for sample D25,



9 Test report

Retfer to clause 8 of (S0 7530-1:1980.

ISO 7530-9:1993(E)

Table 1 — Nominal composition of test samples [% {m/m)]

Sampla Al Co Cr Fa Ma MNa Nb m v Zr
IO 55 15 10 | =05 3 Remainder — & 1 005
HFK31 0s | 14 20 1 45 Ramaindar ] 2 na | —

Q35 03 | 02| A 27 3 Rermainder | 0.4 2 [00h | —
Tabla 2 — Rasulis of statistical analysis
Saml Nea Wrthin- Betwoen-
mpla n labaratory labaratory -
reference % (e standard standard Rapaatahility { Hepyoduclbliity
daviation deviation
MO0 0,365 000 8 00358 7 00185 0,101 7
MEK21 0,286 poatg 7 0,026 2 00247 0076 1
%25 0,042 0am 2 0,005 9 0,003 4 0.7 0
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