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Foreword

15 [the {rternational Qrganleation for Stenderdization) is a wordwide federation of
natlonal standards bodies (150 membar bedies). The work of preparing International
Standerds = normally carriod out through IS0 technleal committess. Each member
brochy intereated In a subjact for which a technical committes has boah astablished has
tha right 1o be represanted on thet committes. hternational organlzations, gowvern-
mantal and hon-governmental, in liRison with 150, alsa take part in the work, |30
collsborotes closcly with the International Electrotachnical Commlsslon (JECY on all
rnattars of glactrotechnical standardization,

Draft International Standards adopted by the technlcal commiltoes are cleculated to
tha mamber bodiea for appraval befoera their acceptance as Imternational Standards by
the IS0 Council. They are approved In accordance with 150 procedures reguiving at
least 75 % approval by the member bodies volng,

tmternatlonal Standard 150 7629 was preparad by Techricel Committee 1S0STC 155,
fickes and nicked affoys.

drinax & of this Infamstional Standard 1a far infarmation only,

2180 1988
Allvlghis reserved, Mo part of this poblication may be rproduced or utllzed in any form or by any
means, lactronic or mechenizal, insluding phrfoscpying and micrafilm, withour permizsion in
writing frem tho publishat,
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INTERNATIONAL STANDARD

IS0 7529 : 1989 (E)

Nickel alloys — Determination of chromium content —
Potentiometric titration method with ammonium iron{ll)

sulfate

1 Scops

This Intarnational Standard specifies 2 potantiometric titration
mathos for the determination of 1 % (sifm) to 28 % Lerinr)
chramlum gontent In nicke| alloys which do not contsin insolu-
ble chromivm carbices, and which haye a vanadiurm content of
less than 0.2 % {wefmrd, Typical compozsitions of some nicksl
alloys are glivan in annex A,

Vanadium, which may be present as an impurity in tha alloy,
will give a positive bias interfarence. However, at a level of
0.2 % tmrdmm} s Blas is equivalent to 0,068 % [mim)
chigmium, which s about half the meprodusibillty of the
mathad, See clause 9.

2 Normative refarances

The following standards contain provislons which, through
reference in this text, canstitute provisions of this International
Standard. At the time of publication, the ecfitions indicated
wirg valld, All standards are subject to ravision, and parties o
agreemants based an this Intarnational Standard are oncourager
to irwestigate the possibility of applying tha mast recent
editions of the standards [ndicated below, Mamiaers of [ES and
150 meEintain registers of currently valld International Stan-
dards.

150 38%-1 : 1584, Leboretory piassware — Burstios — Poart 1
Ganeral requirements.

150 648 : 1977, Lalioratory glassware - - Ons-merk pipettes,

|50 1042 : 1983, Laboratory glacsware — One-mark valu-
matvie ffasks,

130 5726 + 1888, Pracision of test methods — Betenminetion
of repeatabifity and raproducibiity for a standad test methad
by infer-iaboratory tests.

3 Principle

Dissglution of a tast portion in & nitric/hydrochlaric acid mix-
tura and avaporation 1o fupes of sulfuric acid.

Dissclutlon of the salts i water and oxidafion of chromium 1o
chromium{Vl} with ammonium peroxydisulfate using silvar
nitrate as & catalyst.
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Romeval of excess peroxyzlaulfate by boiling, and reduation of
manganeseVIll by hydrochlore acid.

Tieration of chromiurmiy) with amnneniem iron(lE suF'fate uElhg
potemtiometilc end-peint datacitlon,

4 Reagsnts
During the analysls, unless otharwise stated, use onfy reagents

of racognized analytical grade and only distillad water or water
of agulvalent purity,

4.1 Hydrochlaric a-::l.d. 2o —~ 1,18 g/l

4.2 Hydrochlore f;inid. 2a7 = 1,18 g/ ml, dilerad 1+3.
4.3 Mitric acid, gap = 1,47 g/fml.

4.4  Sulfuric acid, g2 = 1,83 gf/m|, dilutad 1+1.

4.5 Silver nitrate :Mﬂf'éﬂgll. 15 g/l solution.

4.6 Ammonium paruxv;:-llsulfate [INHgI2520,!,

4.7 Niedefhydrochloric achd, milstire,

WARNING — This acld mixture is hlghly corrosive and
unstable. Noxiaus chlerine gas is Itbarated on standing. It
shall be preparad and used in a fume cupboard and shall
not be kapt in a closed containar,

Carefully mix 25 mi of nitric acid {0, = 1,41 g.l"I'I'I” atwd 75 mit of
hydrochioric acid (oq, =" 1,78 g/mi}. This mixture |2 not stahle
and shall e prepared just before bse. -

4.8 Puotassium dichremate, siandard solution,
{176 KaCrsChad = 3,100 rmod/1,

Dissolve exactly 4,903 o of potassium dichromaty {KZCrEO;
H3,95 % minimum purity} praviowsly dried at 1086 °C for 1 h, in
B0} ml of water. Transfer to a 1 000 m) one-mark -m[umatrm
flask, dilute to the mark with watar and mix.
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4.9 Awmenlum iron{ll} sulfata, standard  volumetrs
sofution, e[INH 1Fel3G45] = 0,1 molsl,

491 Preparation

Dissolve 40 ¢ of ammonlum irentll) suifate hoxahydrate
[INH);Fe(S045.6H,0! In 400 ml of water. Add slowly, with
canstant stirdng, 100 il of sulfuric acld diluted 14 1. Cool,
transfar to a 1 000 mf one-mark volyroeteic flask, dilute to the
mark with water and mix.

4.9.2 Standardizetion

Add, using & burette, 40,0 ml of the potassivm dichromata
salution 14.8) to 200 ml of water in & 40 ml tall-form baaker,
Add 10 ml of swlfuric acid diluted 741, & ml of the sllver nitratg
solution {4,5) and & mf of medrochlorte acid diluted 143, Titrgte
this salution petentiometrically with tha amtoniven irontl))
sulfate solution as =pecified In 7.2.

The actwal eoncantration ¢ of tha ammantum iron(ll} sulfate

solutlon, exprassed in nmalas of Fe per litre, is given by the for-
mulg

where

¥y is the volume, in millilitres, of petasslum dichromeate
golution used far the titretion {= 40,0 mil);

¥y iz the volume, Ih millilitres, of ammontum iontil}
sulfate sqlution used for the titration.

5 Apparatus

Ordinaty laboratory apparatus and

51 Potantiometile titration apparatus

B.1.1  Indicatar alactrade, of bright platinum, which shall be .

kept in a clean, highly polished conditfon. 1t shall be cleaned by
dipping in the nitric acld (4.3} or aque regiz and rinsed with
wwatar prior to inge, .

51.2 Referance elactrats, of sfiver/silvor chloride, calomel
of tercurgl} sufate. The manufactrrers Instructions on the
care ahd mafritanance of these e'ectrodes shall be foll owar.

5.1.3 Titratlon assambly, conslsting of a 400 m! beakar, two
B ml burettes complying whth ths requivements of |50 3485-1,
class A, and & magratlc stirrer.

514 High-impedancs alectronic voltmeter : HNormally a
pH treter ¢an be used as a voltmetsr, Commercial automatic

Hirators or potentiographs have an advantsge ovor manual -

systame [ that tho titratlon curve is plotted and he end-point
can b evaluated by Interpulation of the curve rather than by
caleulstlon from the first or second derivative. Sea 101,

2
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5.2 Volumetric glassvrare

5.2,1 Bursette, of capacity 5] ml, graduated in 0,1 ml diw-
islans, complying with the requirements of IS0 385:1, class A,

522 Ona-mark pipettes, complylng with the requiternants
of 150 548, olasa A, )

423 ﬁna-mark volumatric flaeke, complying with the re-
gulrements of [S0 1042, glass A.

B Sampling and sample preparation

6.1 Sampling and proparation of the laboratory sample shall
be carried out by notmal agreed procedures or, in case of
dispute, by the relevant Infornational Standarel,

6.2 The laboraiory samplo is norrally in the form of milings
or drllings and neo further preparation of the sample |
Recessary.

8.3 ¥ It 5 suspocted that the laboratory sample is con-
taminated with oit or grease fram the milting or drilling POCOSE,
it shall be cleaned by washing with high-purity acetons and
dried in air,

8.4 f the kboratory sample contalns particlss or pieces

of widely varying slzes, the tast sampls should e obtained by
riffing.

7 ‘Procedurs
7.1 Preparation of the test solution

711 Weigh a test portion eontsining betweosn 20 mg and
80 mg of chromium according to teble 1 and transfer 1o a
400 vl or 800 ol tall-form boaker,

Takle 1 — Mass of sumple to be takan

E"““:an::l:‘:mr“m Maes of sample 1:;?3:::3
% [rnf et a - |
Tw 4 - 1.6t 20 0,00z
din B 0Ew 1D 1,001
Hio 16 k3 tn OB 0,000 5
28 10 30 0,2 t0 9,3 0 €00 2

T.1.2 Add 20 il of tha nittlehydrochiars acid mivtare (4.7
and hest undil the sarpla s dissolved. 1 the alloy resists
diasclution, add tha hydrochlorie acid (4.1 in 1 mf incremeands
and continue heating to dissclve the sample, For some alloys,

- an geid mikbura containing 39 ml of hydrochlade acid and 2 ml
of Mt acid is more effectiva,



HOTFE — if the laboratory sampla gonsiats of lerge phecos, o 1 g teat
portinn may be taken for chreowelunn levels higher than 10 il | he
solllion Fhould be transferred to a 100 ml one-mads volumcotrde FAask
and & test porifon of 50 mil for 30 % deedend to015 95 Do chomiom
or 26 ml for 158 % Im/wr] to 30 % Iwsml chromium taken, using a
pipette, And procossad as in 7,14,

713 Add X mi of the suifuds acid diluted 141 (4.4) and
evaporate to fumas, Cool slighty, add 100 mé of hot water and
beail until the resicdue is dissaived,

7.1.4 Dilute the solution to 200 ml, add & plece of porous
porcalain o bolling chip and hoat 1o bolling, Add 5 ml of tha
gllver nitrate soletion (4.5} and § g of ammonium perox,-
tisulfate (4.6). Boil genthy for 15 min to oxidize tha chromium
complately to chiombumiVi). This is indieated by a pink colour
which perslsts for about 10 min if the mangaasse cordent of the
sample is siuniicent, For a sanyle with a very high chroemium
content azsocixtacd with a loww manganess contant, add a few
drops of potassiim parmengenate solution (10 g/1) to supply
this indication of complete oxidation,

718 Add 5 mf of the hwdrochloric acid difatad 1+ 2 4.2 and
eontinue bolling for & further 5 min, when &l the pink per-
manganate colour should digsappesr. K the permanganate sol-
gur persists gitar bolling for the fuerther S min, add 5 il more of
ihe hydrochlorie acld and boil again for B min. Ropeat, i
necaseaty, undll the permanganate colour is complotely re-
g,

#.1.6 Cool the solution to raam lamperstae and tiirata
potentigmatrically with the armmanimm irenil) sulfate solution
14.9} aa spectiied in 7.2

1.2 Detarmination

Place the beaker contalning tha test portion on the stirer of the
Gtration apparsius {61} Insert the [ndicator electrads 15.1.1}
and rafarsnce alectrode (5.1.2) and conmest to thea slestrontc
voltmater (5.1.4). Switch on the stitrer and tirabe with the sm-
maoniim rondll] solution (4.9). Add the titrant faiily repidly unl

. 1ha end-point i epproacihed. Continue the tiration In 9,1 ml or
ang ttap increments and record the burette and potental
readings whan equllibvium is reachad afer sach incramantal aed-
diticn, Contities the tiration through the end-paint, Delannine
the end-palnt by interpolaton or from the titreton curva
lsee 10.1].
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7.3 Blank test

Carry out a blank test in parallel with the determination, by tho
zarne progedurs, wsing the samae reagents as in the detarmi-
natio,

7.4 Number of determinations

Carry out the daterminstion at least in duplicete.

8 Expression of results

8.1 Maethod of calculation

The chromioim cuntent, expressed a5 a percentage by rass, FE
given by the formula

(V3 — ¥pb = ¢ = 001733
e - % 100

whare

Vo s the volume, In millilitres, of the ammenium ironddl)
sulfate solution [4.9) used in the blank st

Fy ig the woiume, in millilltres, of the ammonium irondll
sullale sulutivn used in the determinaton:

¢ is the actual cobcentration, gxpressed n moles of
{NH ) FR(S040; per litre, of the ammonium irenlll] sulfate
solution {4.3);

0,017 32  Is the mass, in grams, of chromiwm correspend-
ing to 1,00 ml of ammonium fronf ﬁlllfaf:e snlution,
clNH ) sFal50,)5] = 1,000 mal/l;

#r li tha mass, in grame, of the test portion.

8.2 Pracigion

8.2.7 Laboretory tosts

Fourteen labaratorias in alx countrise participated in the inter
laboratary testing of methods for the analysis of rickel alluys.
Of thesa, ten reported & complate set of results Tor this Inter-
national Standard, Six samples of nominal composition given
in table 2 wara analysad In duplicate en different days.

Table 2 — Nominal composition of test saamplas [% (/01
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Sarnpla refarence A Go S Cr Cu Fa Mn i - .
25 02 0,07 21 1,6 0 a7 Remalrcer 04 1.1

503 0.4 0,0k a 0.4 aa 4 Remeinder 0,48 2.5

3 5 3,158 2 19 8,1 3 0,3 Ramaincler 05 2.3

LRl 7,1 1 20 0,05 a4 0,4 Hemainer 0,6 0.6

T3 1,5 7 2 0.2 02 0.05 Remaindor 7 24

744 1 nm 15 0,15 7 0.4 Remadndar 3 23

3
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8.2.2 Statlstlcal analysis

8221 Reosults from the inter-laboratory test programe
ware svajuated according te 180 6725, using the means of the
duplicata results. The data wers testad for statlstieal outliers by
the Cochran and Dixon tests glvan in 150 BF2E.

8222 The principle of the Cochren test s thet a set of
resttlts ls an outlier if the withln-laboratory variance |s 106 larga
in relation to others. Divon's test is to dotarmine [ the mean
from & labomtery le too far from the other laboratory means.
Eaoth tesis were applied at the 26 % confldence lovel,

8.22.3 Repeatabfity and roproducibility ware caleulated ac-
cording 1o |S0 B726 at the D5 % confidence level. Results of
the statfatical analysiz are glvat i tabls 3,

B.234 For sampla B2E, ong laboratory was relected as both a
Cochran and a Dixon cutisr and twe labaratories were relectad
as Cochren outllers. For samples 3920 and 7049, one labpratory
in aach was rejected as a Coohran outlier, Howsver, all of these
reaults could be clessified as statlstizal stragplers and would not
have been rejoctad 2t the less critfeal test loval given in
|50 5726,

9 Speclal cases ! Alloys containing vanadium

Vaenadium, if prasent in the slloy, causss a positiva bias in the
vasults for chromlum, Tha ratio of the mlllaquivalant weights of
chromilum to varwdium s 3,380, Therefors, if the vanadium
content is known, a corvection may be applled by subtracting
the vanadium content multipliod by 0,340 from the chromtum
content. At a vansdlum lovel of 0,2 % (xz/m), this correction i3
0,088 9 (we/#r), which 18 about half the reproducibliily of the
mathod and is net consldsrad to be significant. The vanadium
contant of nickel alloyg can be determinad by flame atomic
absorplion spectromedry.

10 Notes on procedure
10.1 Determination of the end-point

10.1.1 The accurata and reprocfuclble evaliatinn of tha poten-
tiometric end-polnt differs from tha notmal visual end-point
detestlon |n that the tieation is norrally carrlsd out wall past

the equivalence point. The claesical S-shaped titratlon curva
shows a Bteop rise of the potential in the wvicnity of the
eguivalence point. The mid-point of the staop porton of the
ourvo is usually the inflaction peint and as such coinGidos with
the equivalence point for a symmatrical titration curva. For an
asymmatrical titration cunee wherg the true couivatence palnt
does not coincida with the mid-polnt, the charge in potentisl i
usually large enough 19 make the titration error negligibla,

10.1.2 Manual potentivmetric titrativns are slow as the
aguilibrlum potential must be established and recorded afier
gach addition of titrant. In the vicinity of the sguivalance point,
the titrant must be added in amall incrercnts and at least thiea
maasuremants nuat be taken after a largo change in potential
has been absarvad. From the data resorded, the end-point can
be determinad by plotiing the titration curve and intarpeolating
tha end-point from the steap parl of the curve, However, it is
mora desirable to caloulate the first darivative (d/d¥, which
tas g maximum at the equivalence point. The exact value of
the end-paint wolume can be datarminoed by calculation of the
second derivative of the potential, with respact 1 volurme,
which rust be numetleally equsl to zero. IF equa; incremenits of
titramt arg odded just before and after the large potential
change, It 1& sasy 10 sae that the second darfviiva function
changes slgn batwesen two addiions. Thua, It must have pazs-
ad through zero at some palnt which is determined by Trvter-
polatlam.

10.1.3 There is a great advamtage in using autgrnatic fitretora
which record the titration corve directly or procars tha data in
a digital form. Such instrumeniation iz recommended for this
Intarnational Standard,

1 Test report
Trn test report shall include tha follewing porticulars :
at  the referonce of the method usad:
b the resulls of Lhe analysis;
e} the numher of indapandant roplications;
dl  any onusual faatures noted durfng tho analysis;

al any oparaton not included in this International Stan-
dard or myarded as optional.

Table 3 = Resulta of statistical analysls [% (m/mi]

Sample referance W ean ::gmg‘;&“;::r?;}?n Bﬁ::‘:;:"rg:&ﬁz? Repeirtabil ity Reprodugl bility
826 21,37 3,042 LKL 0,12 mL12
802 E 17 0,061 XL L 14 0,14
ag20 R 0,045 0032 ] 316
R g 2.3 0,087 01,054 01G 0,22
7013 19,82 0.0 0, 0,20 i 0,20
7049 16,04 0,048 ax 014 : 020
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Annex A
{informative}

Examplas of composition of some nickel alloys

The exatnples of composition given in table A1 are not 1o be interprated as spacifleations for chemicel compositions.

Table A.T -- Examiplas of ¢cemposltion of some nickel alloys [90 (/s 1

Alloy2! | Al B &t | ce® | e | cu Fa Mn | Mo Ni P | s g1 [ m Othets
A - - 0,30 - — |0 2.8 20| — Ba,0% oo | ng | — —
_ A0 ’
E - - 015 — 140 | 06 6.0 10| — Fa,04 - ooms |08 | —
L 17,0 10,0
C 04 — 0,08 — 14,0 0,6 B0 10| — 704 - 00ig Fds |22 MNb phus Ta
1,0 17,0 8.0 2B 0,710 1,2
o 0,2 | 0008 | 008 - 7.0 | 0,3 | Romalnder | 0,4 | 28 50,0 0015 | GME |44 | 85 | NbplusTa
0.5 ann _ K E5,[ 1,2 4,70 EE
E 015 - 0.0 13,0 0.7 | Ramainder | 1,6 — 30,0 - GME | 1,2 | 018 -
0,60 2.0 35,0 0,680 :
F — - 0,08 O | 1BD | 0.5 B, 1.0 | .. | PRaemaindaertt| — 000 11,0 | 02 Py
o156 21,0 : 0.5 0,005
G PO Ol uk | o0as 16,0 15,0 0.2 18 10 | — | Remaindar - 0ME |14 |20 Ir
2.0 __EU_J 21.0 an 0,15
1l 45 0,13 02 18,0 14,0 0,2 14 1.0 45 | A=smeinder — 0ob | 10 [ 09 Zr
49 (oMo 017 | 220 | 167 5,5 1,5 018
I ¢.3 | 0006 | 0M 1940 ( 180 | @2 0.7 048 | 5@ | Rasmainder - 0007 |04 (1.9 Tl plus Al
8.0 o08 § 2o | 20 6.1 ' 24 2.4t 2.8
J - - iliv] 1.0 K/ 2.0 1,0 | 26,0 [ Remalndeed | 0,040 | 0,025 | 01 - —
: : 0.0
K Lz [oooz ) o002 120 F 180 | 01 2.0 1m0 | 36| Rowamger | 0008 | 0006 101 (28 |0 =
1.6 oo o | 150 | »e 5,0 33 | O o008
L - — 0,02 2B R EX - 4.0 1.3 | 150 | Romalndor | 0040 | 0036 | 0,08 . W0,35
16,5 7.0 17.0 W30 4.5

1} Bingle values sy maximum limits, except for nickel, whors glngls Y&luess are minimum.
2} Alloy letters am used instead of commerclal namas untl! g neutrad |50 desiqration is dovalopee,

3 Wingra na limits are given, cobalt is up to o rmadimom af 1.5 9 ).

4) Cohalt counte as nickel in some alloys.
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UDC 543.267.1 : 669,245 : B46.76
Dascrlptors : nickel, nlckel alloys, chemical amalysls, determinatlon of contant, chromiumn, potentlomelric methods.
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