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Foreword

IS0 fthe International Organization for Standardizatlon) is a workdwide faderation of
natipnal stardards Bodies (S0 member bodies]. The work of preparing Intarnational
Standards [s nermally carried out through 15O technical committess, Every member
body nterested In & subjact for which a technical committes has been established has
tha right ta ba raprasented on that committea. ‘Internetionsl organizations, governs
mental and non-governmantal, In llaigon with 180, also take part in the wark.

Draft Intarmational Standards edopted by the technical committaes are circulatad to
the member badiss for approval befora their acceptancs ag intarnationat Standards by
the 120 Council. Thay ars approvad in accordance with 150 procedures requiring at
lcast 75 % approval by the member bodies votlng.

International Standard 150 4743 was prepared by Technical Commites IS0/TC 26,
Coppar and capper affays.
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INTERNATIONAL STANDARD

150 4743-1984 (E)

Copper alloys — Determination of nickel content —

Titrimetric method

1 Scope and fi_ald of application

This International Standsrd specifies a tivimatic method for
the determination of the pickel content of copper afloys.

The methed is applicable to contents of nickal a5 an alloying
glament in ail types of copper alloys listed i nternatlonsl Stan-
dlarda,

2 Pringiple

Foparallon of pivks! from an ammeniscal solution of 8. test por-
tion by preclpitetion as the discetyldiosime complex, followsacd
by extraction of tha complax into chloroform. Afrer evapora-
tion af tho solvemt and wet digastion of the complex, deter-
minaton of the nlekal contant by Indirect complexiometric titra-
tion using voltammetrc end-point indication,

2 Reagents

During the anabysis, use only reagents af recognized analytical
grade and only distiled water or water of agulvalant purlty.

3.1 Ammeonla, salution, & 0,87 g/ml.

3.2 Ammonla, solution, dilkwed 1 + 10,

Diluta T00 m| of the ammonia solution (3.1) to 1 1 ml with
wrater,

3.3  Mitric acid, =ojution, dilutad 1 + 1.

Diluta 100 ml of the nitric acid, g 1,40 gfml with 100 ml of
water.

3.4 Perchlaric acid, ¢ 1,70 g/ml.
| H\rdmx'-,riﬁana

3.5 Hvdroxylammonium  chloride

hydrachleride].
1.6 Chloraform.

1.7 Hexamethylene ietramine.

»
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3.8 Tartarle acld, 500 g/l solutinn.

Digsolve 500 g of tarteric acid (C4HO) in water and diluta to
1 QK ml, '

1.9 Sodium tartrata, 100 g,/1 solution.

DGissalve 103 g of dizodium tartrate dibydrete
{NagCyH O . 2H40) inweater and dilute to 1 000 ml.

3.10 Dipcetyldioxime, 10 g/| methanolic solution.

Dissolve 10 g of diacetyl-dioxime (C;HgM:05] in methanal and
dilute to 1 000 ml with methanol.

3.11 Hydrochloric agid, solutien, diluted 1 + 1.

Ditute 100 ml of hydrochlaric scid, o 1,19 gfml, to 208 mil walk
watar. :

312 Disodiumeathylenadiaminatetraacetata dibydrate
{MapELTA), standard valumetric solution,
dNEQCmH-MUgNQ.zHﬂG:' = U,Ui mal £,

3.121 Preparation of the zolution

Disaclve 3,722 g of NeaEDTA in water and dlluts 1o the mark I
a 100 ml one-mark volymatric flask.

2.12.2 Standardization of the soluticn

Pipette 20,00 ml of the copper solution (3,74 inig 8 250 o
beaker. Add 25 () ml of tha NazEDTA salution (3.12.1) and ad--
just tha pH to 5.2 to 8.4 with the hexamathylene tetramine
12.7], Add 2.5 ml of the MnEDTA solution 13.13) and titrata the
excess EDTA with the copper solution 13.14] as apacified In 5.6.

Ths fagtor of the EDTA solution, £, is given by the formula

2000 + Fy
25,00

whara I s tha volume, In millilitres, of copper solution usod
for tha deberml ativn.
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313 MeanganezelIDEDTA, solutlon corresponding te 0,2 g
of Mn per litre. Dissolve 0,615 5 g manganese {Il) sulphate
tmonohydrate (MnS0,.Ha0l, 1,084 2 g of ethylanadiaming
totraaectic aeid, and 10 g of the hexamethylens tetraming (3.7}
In 200 ml of water and dijute to the mark Ina 1 88 ml pne-mark
valumetric flask.

1 ml of this solutlon contalns 0,2 my of Mndll},

MOTE =. To ostabllsh whather tha solution e¢sntalna Mo and ECTA in
gtoizliormetric combination, add ssveral milliigrams of tha byl
amire hpdroghleride (3.6¢ and & drop of Erechrome Bleck T ndicator
galutlon, The tasulting celour shaukd be & dirty pink or Elue which
ahould trn t3 a pure red on the additfan of 1 drop of the coppear solu-
tion 13,14} or to pure blue on the zoditlon of 1 drop of the NagEDTA
solution {3.124.

314 Copper, 0,01 mal!| aolution,

Dissolve 0,835 4 g of copper { > 999 % purity) in as little nitrio
acid (3.3 B8 necessary. Dilute to the mark in a 1 830 ml one-
rark valumatric flask,

3.16 Complaxing zolutlon

Dizaalva 200 9 of arnmonium scetate i BM0 m) of water and ad-
just to pH 9 with the smmonia solution (3.1]. Add 400 g of
aodium thiosulphate and dilute to 1 (00 mF,

4 Apparatus

Orclinany labaratery apparatus and

4.1 Potantiometer, egulpped with o device to permit
voltammetrie end-peint indication,

NOTE — This derles, which polarizes tha alectrodea with g conatanl
currant betwesn 1 and § pA, can ba made simphy by yamg an ac-
cumulator or storaga battary of, far exampla 2 W In sarfea with s 1 ME]
resistor and the alectrodos. Tho potantlomater §s eonnsctad I parallsl
with tha alactrodas.

4.2 Deouble platinum electrode, made of 1 mm dizmeter
plalinurm wire, ssafed in & glasa tube either directly or after
wielding an copper wire in such a way that sach wire slactrode
iz abewrt 4 mrn in langth with a free geometric surfaca of about
10 mm2,

4.3 Suotion-essisted membrane filtering sapparatus,
with ground gtass jeint, to fit 250 ml separating funneal.

4.4 Membrane filters, 1 ym porosity, to fit the fitering ap-
paratus {4.3).

B Procedure

51 Tast portion, dissolution, and dilutian
Waigh, to the nearest 0,007 ¢, 1,000 g of findly divided sample

into & 260 ml tall-form beaker, Add & ml of the tartaric scld solu-
tion (3.8) and 20 ml of the nitdc acid sofution {3.31. When

2

dissaution f3 complets, dilute with about 30 ml of watar and
beil tor approximaiely 5 min to expel nitrous oxides.

Cool to room temperature. As indicated in the table, transfer
the tast solution to a 10 ml ang-mark volumetidc flask if the
rickel contant of the sampla is expected o be less than
0 % {kefme), or to & B00 mé cre-rmark wolumatric flask ¥ the
rlckal content is axpacted to be 10 % {(m/imb or graatar,

Dilute ta the mark ywith water and mix.

Accarding to the expecied nickel content, pipiatta an allquot
portion of the diluted test sclution into 8 230 ml beaker, a3 in-
dicated in the table. Dihre, [f necessary, to 80 ml with water,

Expected Masz af :fr“rE“gT?qf
nickal Dilution | Aliguot sample solution 15,12}
content In solutlon o be addad
S 1w mi il g il
2 100 o0 0.6 26
fi 100 Al 0.2 26
b L] 500 L] 0,1 5
20 B0 L2 1] 0.1 BQ
a4 B0 2B 0,08 ]
= 1] B0 20 0.04 B0

5.2 Complex formatlon
Add, in saguranca, the folkowing, mixing aftar aach addition :
— 10 ml of tha sodium tartrate solhtion {3.8);

— ammonia salution (3.1] until 8l of the nickel and coppar
present are redissalved;

—  hydrosylaming hydrochloride (3.5) until the solution is
decolonzad (0,1 to 0.2 p, dapending on the amaunt of cop-
per prasant};

— 200 ml nf tha complewing solution {3,158 (30 ml if an ali-
guat correaponding to mora than 0.2 g of the sample was
teken};

— 18 ml of the dizcatyidionimeg solutlon (3,104,

.3 Filtration and first extraction

Fliter the preciphtate through a 1 pm mamieana filker directly
into 3 250 ml saparating funnal using & Witt's fiker apparatus
{23}, ¥Wash the bagker threa times with 5 m| of the ammaonia
sulution {3.2} and twloa wilh 5 ml ol water. Shaka tha lrate
with 26 il of the ehloroform (3.6], resarving the organic phasa.
Rapeat tha extraction with 20 mb of the chlorofom. Comblhe
the organic extrects.

5.4 Treatment of precipitato
Dissofve the filter [n 10 i of the mitric acid solutlon (3.3, &nd

repeat the preclpitation of nickel and the extraction of the
filtrate ss specified in &.2 and 5.3,
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5.5 Dlge=ztlon

Dissolve tha filtar from 5.4 in a 250 mi beaker containing 10 m|
of the nitric acld solution (3.3} and combina with tha faur
chlorofonm extracts. Add several beiling ehips and svaparats
the spjution to 8 volume of about 2 ml. Remave the chips and
wash them with a faw millilitres of water, Add 2 ml of the par-
chloric acid [3.4] to the solution and fumae 1o near-drynees
(3,5 ml}. Cool the residue.

6.8 Trtration

Diesnolve the residue with 20 ml of water and add the Ma EDTA
solution {3.12} as indicated in tha tabla, Acdjust ths pH o
6,2-6,4 with haramathylene tetraming {3.7}. Add 2,6 mf of tha
MrUEDTA solution {3.13) snd titrete the extess EDTA with
the copper solution {3.14), using the vebtammetrs indication
with the polanzed double-platinum slectrods [4.2), The copper
eclution should ke added drop by drop, rapidly at first, then
glowly az tha end-point iz approached. The and-point will be in-
divated by 8 very sherp potential braak of about 2580 my per
drop.

5.7 Check test

Maks a prefiminary check of the potentiomsirc appamtus by
preparing a sofution of a standard material or 8 synthatic
sampfe containing a known amaunt of nickel and of composi-
tion similar to the materal to be analysed, and camying out the
procedury as gpacifiad in 5.1 to 5.6,

6 Expression of results

6.1 Calculatlon

The nickel contant, axprassad! a8 3 percentage by mass, is
given by the formula

(b % F = Fol % Q0D BET x 100
i

(F) % P~ B % 0,0687

[

wharg

¥, is the valume, In millilitres, of the Na;EDTA sohrion
{3.13) added;

¥o iz tha volums, in millilitres, of the copper solution
{3. 15} required for the titration;

F s the factor of tho MayEDTA soluden (3.12), as
cileulated in 3.12.2;

Copyrighi by the Mtcrnational Deganization For Standardization
Sal Jan 04 16:02-19 2000

IS0 4743-1984 (E)

m [gtha mass, [n avamsa, of the sample in the test solution;

0,000 887 is the mass, in grams, of nickel cormesponding 1o
1 ml of the Na,EDTA solutinn {3.12).

Expross the rasuft to two declimal places.

6.2 HRepsatahility and reproducibility

Compargfive. teste carried out on the zame sample by
laboratories gave the fallowing statistical data:

Characterlatlc Value
Avarage Ni cortent, S (m/iml: 43,38
of repoatability, o, 0,045

Standary deviation
of reprodugibllity, op: 0,097

7  Motes on procedure

7.1 Preparation of alactredes

At the end-paint of the titration, the znode will be coeted with
manganesell) dioxlde. This coating must be dissolved after
each ftitration by dipping tha elactrode fnto 2 F;_nlutinn of
hydrochlarie acid {1 + 5 contalming seme hydrogen peroxice.
7.2 Visual indicator

& wisusl indicetor can ba usad instard of the voltammetric
method, but 3 degreass in acouracy resulta. Xylenaol oranga,

ground T : 50 with patassium nitrate, ls sultabta. A 0,00 malAl
2 salullon should be used as the trant rathar than coper,

8 Test report
The test repert ahall Include the fullwing particulars :
_El] an identification of the gampls;
bl tho refarance of the mathad used:
¢l the resubts and the method of expression used;
el ary unusyal features noted during the determination;
#]  =ny operation not included in this Interpational Stan-

dard, or regerded as optional, which might effect the
r_BsuEtE.



