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Foreword

[SO (ke Intermational Organization for Standardization} is 8 worldwide federtion of
national stendards bodies (IS0 member boadiest, The work of developing nternational
Standards is carried out through 150 tachnical committess. Bwery member body
intarastad in & subject for which a technical commitiee has been authorized has the
right to be reprasented o that committes. International organizations, governmental
and non-governmental, in laison with 150, ahie take part in the work,

Draft Intarnations| Stardards adopted by the technleal eommittess ara clrculated 1o
the member badles for approval bafoere their acceptance Bs Intarnational Standards by
the |20 Council,

International Stendard 150 8437 was devaloped by Technical Committes |50/ TC 28,
Copper and copaer afovs, and was circulated to the member bodies In Apll 1282,

It has baen appraved by the member bodiss of the fallowlng countrias:

Augtralia France Poland

Relginirm Getmany, F.H. Aomania

Brazil Hungary South Africa, Aep. of
Canara fran Spain

Czechoslovakia italy Syweden

China Japan Switzerland

Egypt, Araby Rep. of M ether B s Turkey

Finland MNomway USLH

The mermber Body of tha following country expressed disaparoval of the document on
tachnical grounds:

LSA

£ Internaticnal Qrgenization for Standardizadion, 1884 =

Printed in Switzarland
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INTERNATIONAL STANDARD

IS0 6437-1984 (E)

G- 24-0/

Copper alloys — Determination of chromium content —

Titrimetric method

WARMING — Thraughout this International Standard, normal precautions ragarding the use of parchleric

acid in lahoratory wark shall be obearved.

1 Scaope and field of applicatien
This International Standand specifies a titrimetde  method for

the detsrmination of the total chromium content of copper-
chromiurm alleys ifstad in International Standards.

The method is epplicsble to products having chromium eon-
tants batwean 0,10 and 2,0 % {w/mil

2 Principle

Diseolutinn of a test portion followed by oxidation of the bulk
of chromium by perchioric acid in the presence of or-
thophosphaorie acid o avoid loss of chraminm, Oxidation of
rasidual chromium{lllk by patassium permanganate. Reductian
of chramium{¥} by iron{ll} salution, and determingtion of the
equivalenca point either using an indicetor or by measuring the
changs 1n potential as a function of the volumes of titrant v=ed,

3 RHReagents

Durlpg the anatysis, use only reagents ef recognized analytical
grade, and only distilled water or water of aguivalant purity.

3.1 Bydrochloric acid, ¢ 1.12 g/ml.
3.2 Nitrle acid, ¢ 1,40 o/mil.
3.3 Hydrafluorle acid, o 1,13 g/ml.

3.4 Parchlorle acid, 5 1.61 g/ml.
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3.6 Sulfuric acld; & 1,83 g3/ml.

3.6 Hydrochlaric acid, solution, 1 + 20,

Diluts 5.8 mil of tha hyefrochlaric achd (2.1) with 100 m| ofwatar,

3.7 Orthophosphorle acld, sohwion [ 1 + 2.

Didute 100 ml of orthophosphoric acid, g 1,709/, with 200 mil
of water.

3.8 Potassivm permanganate, 2,5 g/l sciution.

Disackve 2,6 g of patassium permanganate in water and dilgte
to 1 00 mi.

3.8 Diphenylamina, 2 /1 in sulfuric acid.

Clozolve .2 g of diphenylamineg in 100 ml of sulfuric acld 3.5}

310 Petasslum dichromate, standard solution cor-
responding to 1,733 g of Cr per litre,

Waigh, to the nearsst 0,000 1 g, 4,903 3 g of potaesium
divhromane {KaCrals),

Place in a heaker of suitable copagity and dissolve in redactant-
froe water, Transfer quantidativaly to a 1 000 ml ona-mark
volumetric flask, dilute to the mark with redectant-free water
and mix.

1 mil of thia standard wodtion contaims 1,732 mg of Cr.
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3.1 Irenlll) ammeonium sulfate, 45 g/ soldion in 1
rmal /| suifuric acid sohution.

3.11.1 Preparation of the asfution

Dlluze 54 ml of the suifuric acid [3.5F to 1 litre with water,
Dissolve 45 g of irondll]) ammonium sulfate hexahydrate
[Fa {WH4 {50405 8H:00 in a small amount of this solution,
than dilute to 1 000 mil with the same sulfuric gt soelulion,

1 ml of this salution is equivalant to approximately 2 mg of Cr,
112 Standardization of tha sotution

31121 Veolumatric stondardization with an indicator

Transfer 20 ml of tha potassiurn dich-omate sodution 13,101 o 3
A0 ml begker. Add 25 mil of the ot ophoesphoric acid solution
$3.7) and 150 ml of water, Add 0,1 rof of the diphemylemineg
golution [3.9) and titrete with the irondll] ammoniom suifate
solution (3.11) rapidly at first until the purple colour appears,
then slowly until the colour disappaans.

The titre of the iren(li} ammonium sulfate solction, expressed
as milligrams of chromivm par millilitra of selution, is given by
the farmula

whers

¥y B the wolume, in millitres, of the potassium
dichraomate solution (3100 uaed:

¥y s the volume, in milliltras, of tha ironlll} ammanium
sulfeie selution (3.11.1) used in the titration,

3.11.2.2 Potantioretric standardization

Transfar 20 ml of the potassium dichromate salation 13,100t 2
600 ml beakor containing 18 ml of the sulfuric acid 135!, 25 ml
of tha arthopagsphoric acid salutian (3.7}, and about 330 ml of
water, Titrate using tha procedurs spocified in 4.2,

The titre of the ironill} ammonium sulfate solution, expressad
a3 rnilflgrams of shromiurm por millilitre ot selution, is given by
the fermula in 3.11.2.1.

Craily standardization of the inod 1] ammanium sulphate =olu-
tian is requirad,

4 Apparatus

Ordinery laborenory appamat.as, dnd

4,1 Baakers, capacity 800 ml, @ll form,

A4 iU U id

4.2 Fotentiometric titration apparatus.

B Procedure

51 Test portion

Weigh, 1o the nearest 0,001 g, sbout 2 g of the teat sample,!]

5.2 Dissolution of test portion

Transfer the test portion 5,11 to a 800 ml tall-fomm beatar (4.1}
&l 20 il of <he hedrochleric acid §3. 15, 10 mk of <he niric acid
(2.2, angd 1 ml of the hydrotluoric acid §3.31 Whan af-
fervescence reases, add 10 ml of tha orthophasphoric acid
solution 3.7 and 32 enl of the porehloric acid 13,41, Bring to the
bofl and evaporate until thick white perchlaric fumes appoar,
Marriain util the test portion is totally dissolved. Reduce the
heat #nd bodl gently For & rrin. Cool. Add 30 mil of water and
boil for & min. Cool,

5.2 Oxidation of residual chromiumilll]

Adel 150 mil ot water to the solution 15.21, bring o the boll and
arld &l of tha potassium permanpanats sofution (3.8], Boil for
3 min., then add 10 ml of the hydrechiorc ackd solution (2.8)
and beil for 18 mn. Allew 1o coal,

5.4 Determination

B.4.1 Volumatrle titration with indicator

To the test solution {5.3t, add 25 ni of the arthophosphaoric
roid salution (3.7 ard 0,1 ml of the diphenyamine solution
{3.59), Titrate ragidly with the iron{Hk arrmoninm sulfate solu-
liu ©3.11) until a dark ultra-marine blug colour appears, then
slowdly Lntil the clear blue-green and-point ia reached.

E.4.2 Potentiometrdc titration

Transfer the test solution $5.3] to a 602 mi tall-form beaker
(4.11. Add 20 ml of the sulfuric acid {3.6) and 25 ml of tha or-
thophospiworic acid solution 3.7}, Dikite to about 400 mil with
water, Allow to pool, if necessany. Placs the alactrodes in the
soluton, and, while stiring, fitrata with the irontllk ammonium
sulfare solution {3,111 endl the potentiomctric change oeiUrs.
litrate slowly near the erd-point, Using a platinum-saturated
raloma electrode, the chanags in putential i of the order of
200 mY, and liss between 900 and 700 m.

B.b Check tast

Warily tha validity of the application of the mothod using & stan-
dard material or 8 synthetic semple contaning a Known amount
af chramium and of compasition similar to the material 1o be
analysed, and cerrying out the procedure as apecifisd n 5.1
try 5.4,

11 A lnwemationz] Sandand slealiog wilk Fig samaling oF conper alloys is in prenaratior.
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& Expreasion of results m i5 the mass, in grams, of tha tast partion.

The chromium sontent, expreasad as @ percentage by mass, is
givizn by the formla

7 Test report

P x e
10 w4 The tast ranort shatl inchide the following particulars |
where al an identification of the sample;

¥ s the volurmg, in millilitras, of the iremll) ammanium bl the reference of the method used;

guffete solution {(3.17] used in the detarmination {5.4}; ol the resulte and the method of expression uscd

, dh any unusual Feah i J ination;
Cp, 16 the titre of the ironfll) solution (3,11}, exprezsed A= ¥ satures noved during the dstermination;

rrilligrams of chramium por millilitre of selution, caleutated o any oparation rmat included in thiz International Stan-
in3.11.2; dard or regarded a3 optional.

Copyrighi by the Mtcrnational Deganization For Standardization
Sal Jan 04 17:16-15% 2000



