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Foreword

IS0 {the Inernational Organization for Standardization} |z a worldwlida faderation of
netional standards bodies (S0 membar hodiesl, The work of preparing Internationsl
Standards is norrmally carded sut through {S0 technical committess. Esch marmhbar
body interested in & subject for which a technical comimittes has bean established has
the right 10 be reprosented on that commitias, Internytiorsl orpenlzations, govern-
mental and non-governmental, In ligison with 150, also take part in the work. |50
collaborates closely with the International Electrotechnical Cemmission {IEC) on all
mattars of slactratechnical standardization, '

Draft Imternational Standards adoptad by the technical commitiass are circulated 1o
tha mamizer bodlas for approval befora thair accaptance as International Standards by
tha 150 Council. They &re approved in accordance with 150 proceduras ragquling at
lsast 75 % approval by the membar bodies voting,

International Standard 150 7528 was prapared by Technical Committes 1S0/TC 165,
finial and nickel afoys,

Anrex A of this Internatlonal Standard = for Ivformation only.

e 150 1988
All righte razervad. Mo part of thiz publicetion meay be reproducad or utlilzed iIn any form or by any
meens, electronic or mechanical, ineluding photogopying and micrafiim, without permilsslon n
wiiing fram the publishar,

Intzrnationsl Organization for StendardEaton
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INTERMNATIONAL STANDARD

IS0 7628 : 1984 (E)

Nicksl alloys — Determination of iron content —
Titrimetric method with potassium dichromate

1 Scope

This Internationat Standard specifies a titrimatic mathod for
the determination of the iron content of nrckel alloys in the
range 1 % fwrfime} to B0 % (mefem). This method is epplicable
anly to slloys conteining less than &2 % (m/wr of vanadium.
Typical compositions of some nickal alloys ara givan in
antex A,

2 Mormative referencas

The following standards eontain prowgicns which, through
reference in this text, consfituie provisions of this Internatioral
Standard. At the time of publication, the editions indicated
wiara valid, All standacds ara subjact 1o reesion, and parties to
agreements basad on this Intematicnzl Standard are encouragad
to invastigate the possibility of applying the most recant
adlllons of the slandards indivaled bolove. Moeaibers of [EC
and 150 malntain regaters of currently valid Internetioral
Standards.

150 385-1 1884, Laburatory glassware — Bureltes — FPare §.
Generad retpirarmants.

150 BAE 1 1977, Ladoratory plassware — Ore-rmark pipeties.

150 1042 : 1983,
vodumetric fasks.

Labaratary  glassware —  One-merk

150 6726 ; 1886, Precision of fest metheds — DOetermination
of repesiabiity ond repraducitifity tor 8 standard test method
Ay intar-faboraton: fests.

3 Principle

Digaclution of 8 test porticn in 8 nitric/ hydrochlods acid mix-
ture and owidation of chromium to chromium(V(} with par-
chloric acid.

Pracigitation of irar with amrmeniurm bydroxide and dissolution
of the pracipitate in hydrochloric acid,

Repracipitation and diseolution of the iron.

Reduection of tha irondl 1 with a slight excess of tinfll] ¢hfgrida
and oxidation of tha axcass with marcury(llt chigrida.

Addition of 8 sulfuric/phosphoric aoid miktore and titrgtion of
the irenill} with potagsium dighromate using diphanylaming
gulfonata 85 tha indicator.
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4 Reagents

During the analysis, unless otheryise stated, uae onby reagents
of recognized analvtical grade and only distillsd water or watar
of equivalent purity.

4.1 Ammonium hydroxide, ggp = 0,89 g/l

4.2 Ammonium hydroxide, g, = .89 g/ml, dileted 1+ 2,

4.3 Hydrochioric acid, 25, = 1,19 g/ml,

4.4 Hydrochiorie acid, pg, = 1,18 g/mi. diluted 1+1.

4.5 Hydrochioric acid, 20y = 1,18 g/ml, diluted 1+ 50

4.6 Perchlorfe acid {HCIO,), o = 1,88 gfml.

4.7 Ammonia, wash solutian,

Cautingusly add 20 ml of ammonium hydroxide {g., = 0,89.9/ml]
ta 1 Ifre of warm water, Propars this solution as required.

4.8 Tirdll} chileride, satuticon.

Digssolve & g of tintH} chlorida dihydrate (SnCl, 2Hz08 in 10 ml
of hydrochloric acid log, = 1,78 g/mil). Heat to boiling and
dilute to 100 ml. Preparg this solutlon Just before use,

MOTE — s possible to stara thie aclution in 8 brown glaes bottle with
the gddition of grenular of spongy tin matal.

4.9 Mercury(lt} chlaride, saturated solution.

WARNING — Marcurylll) chloridae is vary pelsonous. Ap-
propriata precautions shall therafore be taker in handling
this chemilcal.

Add 60 g to 100 g of mercury(ll} chloride (HgCl) te 400 mil of
hot water, shele, and cool to arbient ternperaturs. More
water may be added from tima 1o tima as long as chyatals re-
main undiz=olved,
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4.10  Nrirle/hydrochloric acld, mixiura.

WARNING — Thix acid mixture is highly corrogive and
unstahla, Noxious gas (chlorlne) Is ibarated on standing.
It shell be prepared and used in a fume cuphoard and
shall not be kept in 8 closed container.

Carefully milx 25 ml of nitric acid oy = 1,41 g/ml) and 76 ml
of hydrochlorc acid {ggy = 1,18 g/fmi}. This mixtera la nat
stable and shall be prepared just bofore use.

4.1t Sulfurle/phosphorle acld, mixtyrs,

Slowly, and with constant stirring, add 160 ml of sulfuria acid
{Ha80y, gap = 1,84 a/ml} to 510 ml of watar, Cool the
solutien and add 190 ml of phospharic acid (HaPO,,
gop = 183 g/mi}. Mix, cool and dilute to 1 |itre.

412 Potasslum dichromate, standard valumetric solufion,
20178 KCr0,) = 0,025 molfl,

Dissolve exactly 1,716 1 g of potassium dichromate (KzCra05,
99,9 % minimum purity] previously dried at 706 ®C for T h, In
200 rl of water. Transfer 1o a 1 000 ml one-mark volumetric
flaslc, dilute to the mark with water ghd mix,

413 Sodivm diphanylamine sulfenate, indicator zolution.

Dissolve 0205 of sodlum  diphsnylamine suffonate
{CeHNHCEH4S04Na) In 100 ml of water. Store in & dark-
coloured hottle,

5 Apparatus

Ordinery laboratory epparatus and

5.1 Buratie, of capacity B} ml, graduefed in 0.1 ml div-
isiohs, camplying with the requirements of |50 385-1, class A.

5.2 Ons-mark plpettes, complying with the requiremeants
of |30 648, clagss A,

8.3 Ona-mark volumettic flaaks, complying with the
requirements of 130 1042, clasa A.

& Sampling and sample praparatlon

6.1 Sampling and praparatlon of tha laboralony sampls shall
be carrisd out by nomal agreed procedurss or, I ocase of
disputs, by the ralevart intamaticnal Standard.

B.2 The laboratory sample is normally in the form of millings
o dilliigs and no further preparetion of the sampls s
NeCcessary.

6.3 If it i5 suspactad that the l@boratory sample Is con-
taminated with oil or gresse from the milfing or drilling process,
It ahall be cleaned by weashing with high purity acetone and
drled in alr.

6.4 If the laboratory sample contains particles or pleces of
widely varying sizes, the tast sample should be obtained by
fffiing.

7 Procadure

WARMNING = Fuming perchloric acid Is a powerful oxl-
dant end can causs an exploslve mixturs when In contact
with arganic matarials, Al evaporations must be carriad
out in fume cupboards sultable for use with perchloric
agld.

7.1 Preparation of the test solution

7.1.1 Wheigh a test portion comtaining batwsean 100mg and
60 rng of iron sceording to takle 1 and transfer to & 400 mf or
600 ol tall-form brakar,

Table 1 — Mass of sampla to ba taken

Exﬁn;::nltmn Waes of sample Welghlng accuracy
4 [l 1 il
10 B 180 01,2 0,002
Bt 10 nE to06 0.1
10 w25 2,20 to 0,21 0,10 §
2w hd 0.0 to 0,11 0,000 2

2.1.2  Add 25 ml of the nitric/hydrochlode acld mbdure {4, 10)
and haat vt the aample fs dissolved and pitrous furmes are
rermewved. If the alloy resists dizssolytion, add the hydroshiarc
acid (4.31 in 1 ml ingrarments and continue hesting to dissolve
the sampla. For some alloys, an ecld mixture containing 3t ol
of hwdrochleric acld and 2 ml of nitric acid is more offactiva,

NOTE — If tha laboralary sample eonsists of large pieces, & 1 o teet
ption may b takon for lroh Pavale higher than 10 % G/, The solu-
tion should be transforred to a 360 ml oneg-mmark volumetric fiask and a
test porthan of 50 ml kar (0 % {nSox) ta 26 % (Sl iron or 25 mil for
26 % dmtan] 1o B0 % {atfent ron takon, dalng a pipetts, and progessacd
as in 7.1.3.

7.1.3  Add 168 mil of the perchloric acid (4,6 and avaperata to
danse white fumes. Continue heating until the sciution boils
rapldly for 1 min to ensure that the chromivm 2 fully oxidized,
Cool the solution, dilute to 200 il with hot water, and add
10 mil of the hydrochloric acid 14.2) and stir.

714 Add the ammonium hydroxide (3.1} strewly until the
precipitate formed slowly dissolves and tha niskel amimlne com-
plex is completely formed, Add quickly a 25 mil exceas. Simmer
tha solution for 2 min to 3 min to allow the Irondlll) edroxide
pracipitate 10 coagulate. Add a further 8 ml of the ammanium
hydroxids 19 meintain the alkalinity and then Der through @
16 em papet of medium porosity, Rinsa the beaksr and wash
the preclpitate thoroughly with hot ammonia wash solution
4.7},

216 Wash the pracpllale from the filer paper into tha
anginal beaker with cold water. Disschve any remaining par-
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ticles from the filter paper with about 256 ml of hot hydrochloric
acid diluted 141 [4.4), collecting the =clution in tha arfginal
besker. Wash the filter paper thoroughly with the bydrochlaric
acid diluted 1+ 50 {4.5) Dissohes any particles of iren(il
Fydroxlda adharing 1o the sides of the beskar by drop by drop
addition of the hydrochloric acid diluted 14 1, Heat 1o complete
disgolution of the precipicate.

718 Diute the solution to 200 md with hot water and
repracipitate the iron(lil) hydroxide by slowly wding the am-
muanium bydroxide diluted 14+ 2 wntil precipitation s complets.
Add a 25 ml excass and simimet the aslution for 2 min 23 min
to allgw the Iron precipitate to coegulate.

7.7 Add a furthar 5 mil of the ammaonium hydroxide diluted
1+2 1o main@in the alkalinley and filter through a 15 ¢m
madilm porosily paper, Wash the beaker and the aracipitate
thoroughly with hot ammonia wash solution 4.7}

718 Wash the precipitate from the filter paper into the
crigingl bagker with water, redissclve any ramaining particles
frarn the filter paper with about 25 ml of hat hydrochlonc scid
dilutad 1+ 1 [4.4], enllacting the solution in the original bealker .
Wash the filter paper tharoughly with hvdrochlode acid dilgted
- 60 {4.5). Disackee any particies of iron(|} hydroxide adher-
ing to the sides of the beaker by deop by drop addition of
hwdrochlaric 2eid diluted 1+ 1. Heat to complete dissolution of
the procipitate.

2.1.9 EBvaparsta tha iron solution to approwimatety 30 ml and
sparngly wash tha inside of the beaker with watar. Haat the
salution 1o baiting and cautioushy add tha tindl chlgride aalu-
tipn (.8 dropwise until the yellow coloar of the irordlll) is just
dhischarged, then add 1 or 2 drops mora, Add 200 ml of cold
water and cool quickly to room temparature,

MOTE — The valume of the lydrocalonic acid, difuted 1+ 1, should not
axcead 30 ml for etfretive reduction of the irard ) with tindll) chiloride.

7.2 Deatermlnation

T2 Add 10 ml of the marcury ] chloride sclutian (4.9 o
the dilutact selulien Iroem 7.1.9, st well and alloyy to stand for
appreximately 5 min. If the fron has been propetly redeced, a
[Fgghit gilkky precipitate of mercunell) chlcride shauld be svidant
withrh 2 min, If a black precipitata is obtained, too much tindll]
chlorice has baan adoed and the determination should ba aban-
denad.

7.2.2 Add 10l of the sulfuric/phosphorc acid mixture
[4.17} and 2 or 3 drops of the sodium diphenylamine sulfonate
indicator {4.13].

180 7528 : 1989 {E|

7.2.3 Titrata the fron wilh Lhe potessium dichrometa standard
volumetric solutlon (4.12). As the and-point is approached, the
colour deepens to a blua grasn which changes to 8 permanant
purple or violet-Blug onthe additon of t more drap of the
potassium dichromate solution, Note the volume of titrant,
7.3 Blank test

Carry out a blank test in parallal with the datermination, by the
game pracedura, using the sarma reagarts as in the determination.

MOTE - loondllF must be preaent in the snlistion to abtain the purpta
end-paint. ¥ the calour falle o form, the blenk iz 'ess than the
aquivalant of 1 drop of 0,02 mol! | iren(ll] suliate, as this conteing swl-
siunt irun tore yisd an end-paoint,

7.4 MNumber of determinatians

Carry out the detarmination at least in duplicate.

8 Expression of resuits

8.1 Method of calgulation

The iron content, expressed as a percentage by mass, is given
by tha fermula

E_Jﬁ - ¥ = cx 008585 ;

L)

K]

where

¥y s the wvolume, in milllitres, of the potessium
dichromate golution [4.12), ugad in the blank test:

¥y & the wvolume, in millilittes, of the potsssium
dichromate solutfon, used in the detarmitatio;

¢ ig the aclugl concentration, expressacd in moles of
178 KalCra0; per litre, of the potassium dickremate solution
14.121;

QO5 86 s the mass, In grame, of fron  corme-
saoriding to 1,00 ml of potossium dichromete soletion,
e{17€ Kalrylq) = 1,000 rmwl /1;

mr is the mass, in grams, of the test porton.

B.2 Precision

£2.1 Laboratary tests

Fourlgen laburatories in siv countries partleipated in the intar-
laboratory testing of mathods for the analysiz of nicksl alloys.
Of theze, nine raportad a complete set of rasults for thia Inter-
national Standard, Fiva samples of nominal congogition given
in teble 2 wera analysad in duplicate on diffarent days.

Table2 Mominal compoaition of teat samples |96 (sl
fample refarence Al | Co Cr Cu Fe Bn Mi ] Ti
226 02 o7 2 1.6 30 0.7 Remginder 0.4 1.1
91z G4 E | A - 5 1, 0 43 0.4 Remainder 0,35 a5
3 920 4,15 2 i 19 o1 3 0.3 Remalnder 0.8 2,3
3 927 0,1 1 1 DA 44 04 Reiralnder 0e 0,8
7 048 1 o I A L 7 08 Remainder 0,3 23
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822 Statistical analysis

8.2.2.1 Reeults from the inter-laboratory test programme
wam avaluated according to 150 5725 using tha means of the
duplicata results. The data wera tasted for statiztiesl outliars by
the Cochran and Dixon tests given [h IS0 5725,

#.2.2.2 The princigls of the Cochran test s that & set of
results 18 an cutliar if the within-labzratary varlance is too larga
in ralation to athers, Dixkon's test is to datermine if the mean
from & laboratory is too far from tha athar laboratory means.
Both tests were applled at the 95 % confidenca lavel,

B223 Repeatmbility and reproduclbility were caleulated ac-
cording to IS0 5728 at the 956 % confidence level. Razults of

the slstioal analysis are given in table 3.

8224 No results were rejeciad as outliers.

& Test report
The tegt report shall include the following particulars ;
g the reference of the method used;
B the results of the analysls;
ol tha number of independent replications:
di  any unusual features noted during the analysis;

a) any operation not includad in this Intsrnatichal Stan-
terd or rogardad as optional.

Teble 3 — Results of statlstical analysis [% (wrimH

Within-laborator Batwean-laborato -
Eampla ralaranca Moaan atandard da‘uiatiu‘ll; ctandard duulntlu? Repeatakility Reproduciblilty
926 29.59 0,138 0,352 0,33 0.2
902 47, FF 0,087 0,226 0,24 068
ag 4,00 0,016 001 0,043 0,052
3927 44,03 0,102 0,330 0,28 0,08
74O AL 0027 0,085 0,075 0,25
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Examples of composition of saome nickel alloys

Annex A
{informative}

1SO 7528 : 1969 (E)

The examples of compositions ghven in tabla A.1 are not to be interprated ag specifications for chemical Lompositions.

Table A.1 — Exampiea of composltion of some nickel allays [% {med/ a1

aioy2 | a1 | B ¢ o] o | cu Fa Mn | Mo M p s | = | T Others
B - - 03 - | 280 25 200 — g3nd — | 002 | 05 - -
.0
. . . L . —
B - - los | — | 140 | 05 B, o, - Ta% - |04t | a5 - -
' 17,0 10,0
c 0.4 0,08 — 14,0 0.8 5.0 1.0 — mow — 0016 | 0.5 2.2 Wb plug Ta
1.3 17,0 2.0 28 07 11,2
[n) 0z 0,008 | 408 17.0 0.3 Remairder 0.4 2.8 50,0 o015 | 0018 04 0,8 Mb plus Ta
08 210 3.3 55,0 1.2 47 ta 55
E 1,16 010 — 194 0.7 | Remeindar 1,8 - ano 0Mms] 1.0 0.15 —
8D 3,4 aE0 0,60
F — — 0,08 0| 180 : b5 | 5.0 1.4 — | Remaindar¥ | — oo | 1.0 | 02 Pl
0,15 21,10 ; H 0.8 2,903
G 10 | o8 | 013 | 180 | 180, 0.2 18 L Remaindar | — | 05 [ 1.0 | 20 F
2.0 21.0 21.0 3.0 Q.16
H 45 | 0003 | 012 | 180 [ 14D 0.2 1,0 1.0 45 | Remainder dam | 1,0 | 08 Ir
4.4 omag | AT 220 18,7 BB 1,5 15
| 0.3 0,006 | boa . 9.0 19.0 L o7 06 5.6 | Remainde — Q007 | 2.4 14 Ti plus Al
0.6 1813 | 21,4 2.0 E,1 24 241028
J - — oo ! 10| | - 2.0 1.0 | 260 | Rurnainder¥ | 0,040 | 0,035 | 0,7 - —
3.4
K 1,2 000% [ Q02 ¢ 120 18,0 o1 20 1.0 4.5 | Rameindar |CHE | 0.5 | 0,1 2.8 Zr
16 oo | 010 | 150 | z1.0 5,0 33 | 00210008
L - 002 25 ‘4.5 - 4,0 1.4 16,0 | Rerngindar | C,040 | 0,086 | 0,08 - v 6
18,5 7.0 17.0 WAL to 4,5
1 Single valusa ar= maximum Hmits, except for nickel, where singlo valuea are mininum,
21 AMoy lettrrs are used instesd of commercial names until @ neutral 1S9 desigation is devalnped,
31 here no limite ara given, cohalt is up 6 a rmaximom of 1,5 % Lwdmlb,
4] Cobalt counts as nic<al in some alloys.
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