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Foreword

S0 [the International Organization for Standardization) is a worddwide fedamtion of
national standards bodies (150 momber bodias). Tha watk of developing International
Standdards Is camded out through 150 technrlcal committess. Every member Loty
interested in & subject for which a technical committee has been authorlzed hae the
Heht $o ha reprasentsd on that committea, Intarnaticnal organizetions, govemmantal
and non-governmeatital, In llzizon with 150, also take part in tha work,

Draft Intarnational Standards adopted by the technicel committaes ara clroulated to
tha member bodies for appreval before thelr acceptance as Internationsl Standarcs by
the |50 Councll.

Intarpational Standard 180 4741 was devaloped by Technical Committee 150/TC 28,
Copper and copper efoys, and was ¢lreulated to the member bodiss In August 1082,

It hae hesn spproved by the member bodies of the following countles:

Augtria Germany, F.F. Romania

Belglum Hungary South Africa, Rep, of
Brazil Iran Spaln

Canada [taly Sweden

Chile Japan Switzetand

China Koree, Dem, P. Rop. of  Turkey
Cranhasiovakia Korea, Aep. of USSR

Egvpt, Arab Rap. of MNonway

Finland Poland

The mambar badias of the fallewng countrles exprassad disspproval of the desument
on tachnleal arounds;

Australiz

France
Usa
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INTERNATIONAL STANDARD

150 4741-1984 (E)

Copper and copper alloys — Determination of phosphorus
content — Molybdovanadate spectrometric method

1 Scope and field of application

This |Internatienal Siandard specifies a molybodovanadate spec-
tremstric methad for the determingtion of the phosphorus con-
tent of copper and copper alloys.

The method 15 applicabls to the determination of phosphorus

coptants hetween 0,000 & and 0,6 % {#/m} In &l types of cop-
par and copper alloys listed in International Standards,

2 Principfe

Dissolutinn of a test partion with nitrfc z2cid. Elimination of in-
terfering clements by fuming with parehlarie, hydrofluoric and
hydrobramlc ackis. Decomposition of thasluble phosphates by
fusion with sodium carbonate,

For concentrations below 001 % {m/n), extraction of phos-
horus as phosphomolvbdle acld and spectrometric determina-
tion =8 mwolybdanum blua: for concantrations bebwesn 0,006
and 0,5 % (il eedraction and apecirometric determination
a5 pho=sphovanadomalybdic ecid.

3 FReaagants

Dwuring the analysis, use only raagents of meoeghized analytical
grade, and only distilad water or water of equivelent purity.

3.1 HNitrde acld, ¢ 1,2 g/ml.
3.2 Hydreflvoric acid, 40 % {¥/¥), 2 1,14 g/m,
4.3 Perchloric acid, & 1,67 g/ml.

3.4 Hydrabromic acld, 2 1,50 g/l

- 3.8 Isokutanal,

36 Methanol.
3.7 Methyl ischutyl ketona.

3.8 Ammanlum melybdate solution 1.

Dissclve E3g of arnmaniom molyhdate  tetrahbyodeate
HMH bgM 0505, . AHZ01 In 250 ml of weter. Add a zolution of
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116 ml of the perchioric acid [3.3) and B0 mil of watar at room
temperature, Dilute ta 1 5K mi with watar.

After prolongsed storage, 2 white precipitate may form. Whife
this residue will not affect the anelysls, care should be taken ta
prevent its contamingtion of the aliguct usad in the analysls,

Irmmecliztely befona uss, the sliguot used in the analysis shoultd
be purified by shaking with 10 ml of tha lsotwtanal 12.6).

3.9 Ammonium molybdate solution |1

Dissolve 1904 of ammonlum  melybdate  tetrahydrate
[INHy)2Mos05, 4Ha0L, In F O mil of watar.

310 TinlIf chioride, stock solution.

Ciszolve 10 g of tintlly chicride difydrats (SNl 2H,04 in 25 mi
af hydrechlorie acld, @ 1,12 g/ml.

Prapara this solution fresh before uze.

311  Tinlil} chleride, werking solution.

“Giluva 1 ml of the tin{lll chloride stock sohwfon {3101 with

10l cf sulfuric acid, ¢ 1,54 g/ml, and water to 200 ml.

Prapare this sulution fresh bafore usa.

3.12 Ammonium vanadete soluton.

Ciszolve 2,5 g of smmonium venadate iINHVO.} in 1 000 ml of
walur.

313  Gitrle acld solution.

Dizsofve M) g of citric acid in 1 000 ml of watar.

3.14  Phosphorus, standard solution, corresponding 1o
10 g of P per litre.

Digaolve 0,878 6 g of potassiurn dibydrogen orthophaosphate
{KHzPO,), frashly drisd at 108 °C, with watsr and diluta to
1000 ml. Dilute a 50 ml aliquot pertion of this solstion 1o
1 ()0 ml,

1 mi of this standard soluton containg 10 py of P,
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4 Apparatus

Ml vassels shall be free of contamination by phospharus.
Cleaning with hot hydrechloric acid, g 1,1% g/mil, is recon-
mended.

Ordinany laboratory apparatus, and
4.1 PTFE beakers, capacity 100 mi.

{4,2 Spectrometar, fied with cells of uptieal path fangths 1
and 4 cm.

B Procadurs

B.1 For copper and copper alloya fraa of zirconiom,
titanlum, niobium andfor tantalum, with phosphorus
contents hetwean 0.000 B and 0,01 %4 {xx/ ml

8.1.1 Waigh, to the neareat 0007 g, 1,000 g of the iast
sampla,

B.1.2 Dl=saclve the tst portion in 8 PTFE besker {4.1) with
10,0 mit of the nitrle acid (3.1, Heat gantly, if necessary. To
aliminate silicon, add 0,80 ml of the hydroflugric acid 2.2} and
10,0 ml of the perchlorc acid (3.3) and heat until fuming
begine.

5.1.3 Dilute the solution with 10 mi of watzr and add 10,0 mi
of the hydrobromfe acld (2.4). To eliminate interfersnce from
arseniz, antimony and fin, hewt gently wnll fuming begins
agaln. If tin comtents of = 1 % (wr/#n) are present, repeat the
fuming step with 10,0 ml of the hydrobramic acid {3.4].

5.1.4 Dlasclva the coppor bromide formed during the fuming
steps by adding several milllirez of the nitric acid (3.1} and
bring to furming. Dilute this solution with 30 m| of watar. Heat
to boiling for 10 min, then cool to room temparaturg.

5,15 |f tho phospharus content s expacted to he < 0,005 %
[/, transfer the antlre solution from 5.9.4 to 8 126 ml
gaparating furmel and dilute to B0 ml' with water. If the
phosphorue content is expected to be = 0,008 36 {mi/ml, dilutg
the solullon from B.1.4 to the mark with water in & 100 ml G-
mark volumetrle Aask, and transfar 8 50 ml aliguot portion to &
125 m| separating funnel.

5.1.8 Add 10 ml of the ammonium malybdate solution | {2.8
and extract the phosphomeybdlc acld with 15,0 ml of the
izabutanol 13,5} by shalking for about 30 s, Afier saparation of
the tweo phases, transfer the agueous phase to another
separating furnel and rapeat the extraction with 6,0 ml of the
izobutanal (3.6, Repeat the exiraction @ third time with 5,0 m
af the feoblUtancl, then discard the aguacus phasea.

5,17 Combine the three butanoliz extracts in the fiest
separating funnsl and wash by sheking twise with bml of
water, diacarding the wash water each tfme. To the organle
phaze, add 16 ml of the tintll} chloride selution (3.11) and
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ghake far about 30 =. Discard the aguemis layer aftar saparation
of the phasea. Transfer the hlue-coloured crgenic phase 3 @
50 m] one-mark volumetilc flask and dilute with the mathano
[3.8) to the mark.

5.1.8 Meoewro tho absorbance immadiatsly welng the spec-
tromater 4.2, fitted with & 1 om photometric cell, ot 623 nm,
using & 1.+  mixture of the ispbutanal [2.6) and the methanol
(2.6] in the reference call.

Carry a blank test through all steps and correct each result
acocordinghy.

5,1.% Frepare g calibratlon graph, Take aliquot portions of 0
to B ml of the standard phosphorus solution (3,14} and carry
thern through all steps of the phacedira uring exactly the sarmea
amounts of reagents. The calibration graph Is linoar and shows
an aksorbancs of 1 for abowt 20 1y of phosphorus.

E.2 For copper and c¢apper alloys free of zirconium,
titanium. niobium andfor tantelum, with phosphorus
conients hetwoon 0,005 and 0.6 % (#/m)

6.2.1 Weigh, to the neargst 0007 g, 1,000 g of the test
sarnplo.

B6.2.2 DMsaclva the test porticn in @ PTFE beaker {4.7) with
10,0 mt of the nitrle acld 13.1). Heat gently, i necessary. To
alirminata silicon, add 0,50 ml of the hydrefluorlc acld §3.2) and
10,0 ml of the perchloric aoid {3.3) and hest untii fuming
begins,

§.2.1 Dilute the soliton with 10 mil of watar and add 10,0 mi
of the hydeahromin acid {3.4). To eliminate hierferenae from
arzeniz, antirmeny and tin, haat gontly until fuming begins
angain.

524 Diluts the setution with 50 ml of watar and 10 ml of tha
nitric acid {3.1). Heat to boillng for 10 win, then cool to room
temperature.

5.25 IF the phosphorus content is expectad 1o be < 0,10 %
{eri Sty ackd 1o the seiution from 8.2.4 10 mil of the ammonium
vanadate solution (3,124 and 15 ml of tha ammonivm molyb-
date schetion 1 §2.9], whils swiling. If the phosphorus content
is expocted to be > 0,10 % {m/ml, diute the solution from
B.2.4 to the mark with wveater in 8 100 ml ohe-mark volumstiic
flask. Transfer a 20 ml allauot partion to a beaker, add 8 ml of
the mitele acid (3.7) and 8 ml of the perchiorls acid (2.3), and
dilute with water to about 63 mil, than add 10 ml of the am-
monium venadate solution (2,120 and 15 ml of the armonium
rmalybdate soletian |1 {3.8), whilz swirling.

5.2.0 After 10 min, trensfar the solution to a separating fun-
nel. Wash the beakear with water and add the washings to the
funnal. Dilute with water t2 a total valyrng of about 100 .

B.2.7 Add 10 ml of the citric acld solution {3.13] and axtract
the phosphovanadomolybdic acid by shaking with 20 il of the
methy! isobutd ketone §3.7) for 30 s, Afver separation of tha




phasas, draw off the aqueous phase into the.nrig]nﬂl PTFE
baaker, Filter the organic phasa through a cotton weal plug
into a dry 53 1l ane-mark volumseids fask,

5.2.8 Transfor the aquecus phase to the separating funnel
and repaat the extraction with 20 ml of the methyl isobutyl
ketone. Dizcard the aqueaus phass and filker the organic phace
into the 50 ml one-mark volumetric flashk as in 5.2.7.-Wash the
saparating funnal with § ml of the mathyl iscbutyl ketone, filter
into the vofurmetrle flagk, and dilute to the mark with the methyt
ischutyl ketone.

5.2.9 Maasura the absorbance immodiately using the spec-
trometer (4.2}, fitted with & 4 o photometric oell for
phosphorus contenis between 0,000 and 003 3 (/) arwdth
a T cm cell for phosphores contents betwesn 0,03 and 0,5 %0
[#zfr), at 436 nm. Use mathyl isobufyl ketone in the reference
cell,

Carry a blank tast through =l steps and correct sach resolt
accardingly, -

B.2.10 Prepare a calibration greph. Tuke sliquot portions of 0
ta 30 mil of the standard phasphoms aglution (3.14) and carry
tham through all staps of the procadure using exactly the same
armouints of reagents, The callbration graph 1s Inear and showa
an absarbanco of about 015 for 80 [fg of phosphorus.

5.3 For copper and copper afloys contalning
zirconium, titanium, niobium and/or tantalum

if the sample centaina zirconium, titanium, niohium and/or tan-
talurn, phosphorus cen be found totally or partially a5 insoluble
phosphatas, The procedurs for dissclving these residues is
deactibad balow,

5.3.1 Digsolve tha teat portlon according to 5.7 or 5.2, Affer
furning off the F~, Br~, and M04~, filter the solution through
a milipore filter, Wash tha filter with hot water untit frae of
acld, then dry and ignite tha filter n a small pargetaln erueibla.
Tranufar the residue o & small platinum crocible, mix wilk
about 0,3 g of sodiurn carbonate end fuse. After cooling,
dissolva tha makt with a8 small amount of water: Filter off any in-
soluble resldus and wash with hot wanar, adding the washings
to the filtrate,

£.2.2 Meutrelize the combined filtrate and washings with the
parchloric acid (3.3]. Add the neutralized solution to the
vriginal eopper-contalning flltrate, The total vilomes should nat
excesd B ml) IF necaszary, the volume shoula be reduced by
avaporating.
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B6.3.3 Contlnue a3 described in 5.1 or 5.2,

5.4 Check test

Make a preliminary chack of tha apparatus by proparing a salu-
tion of stendard materlal or 8 synthetlc sample contahnlng a
known amount of phosphores and of composition similar io
tha matarial to be analysed, and carrying out the procedura as
specified in 5.1, 5.2 or 5.3,

i Expression of results

Ey m=ans of the calibration graph {6.1.8, 6.2.10], determine the
mass of phosphaorus, expressed in micrograms, of the test par-
tion, corrsgponding to  the absorbanca  obtained, The
phosplwones contant, exprecsed a5 a percontage by mass, Is
givan by the formufa

1y
my #1008

w10

b
L

whera

Mg s the miass, in grams, of the Wt portlen 15.1.1, 5.2.11
or of the allguet partlon taken (51,6, 5.2.5);

iy is the mass, in micrograms, of phosphorus feund in
tha test soluton (5.1.7, 5.2.8).

7 Test report
The test report shall includa the following particulars:
al an idantiflzation of the sarmple;
b} tha referance n.f the method used;
ct  tha resuls and the mathod of expression used;
]  any unusuel features noted during the determination;

£} any operation not includad in this Inteenational Stan-
dfard or mgarded a6 opticnal which might affect the results.



