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Foreword

IS ftre Imernational Orgarization for Standardization) is a warldwide
federation of natonal standards bodies {150 member bodies), The work
af preparing Internaticonal Standards is normally camed out thiough 150
technical committees. Each member hody interested in a subject for
which 8 technical committee has baen established has the right to be
repregented on that committee. Internatieral erganizatians, governmental
and ncrrgovernmental, in disen with 180, also take part in the waork, 150
collaborates closely with the International Clectratacknical Comwmission
{IEC} on all matters of electrotechnical standardization.

Draft International Standards adopted by the techmical committees are
circulated to the member bodiss for voting. Publication as an [nternaticnal
Standard requires approval by at least 79 % of the membsar bodies casting
a wvoto,

Internationsl Standard 150 11437-2 was prepared by Techoical Committees
SOYTC 188, Mickel and nicke! affoys, Subcommittes S2 4, Analysis of
nickel aftoys.

IS0 11437 consists of the Tollowing parts, under the general title Micke!
alioys — Datarmuination of trace-afemant content by afectrothermal aramic
ashsorption spectrometnc method,

— Part 1; General requirerments and samgle dissofution
— Part 2: Detarminatian of lead content
— Fart 3: Determination of msmuth contant

- Part 4 Determination of silver content

& 150 1534
All righzs razaread. Lnlass othaneise specif ed, no par of tis publicabion -may be raprodused
or utilized 1 ary forrn or by any means, electrens o mechanizal. nclodng photocopying ard
rircrafilnn, without permn-ssion inowriting from the publisher,
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Nickel alloys - Determination of trace-element
content by electrothermal atomic absorption

spectrometric method —

Part 2:
Determination of lead content

T Scope

This part of IS0 11437 specifies an electrothermal
atomic absarption spectroreatric methed for the de-
tarmination of lsad in the range of Q.5 gftonne to
10,0 g/tonne in nckel alloys.

The general requiremznts coencerning the apparatus,
sampling, dissolution of the test sample, atomc ab-
sorption measurarnents, calcuation and test report
ara given in 150 11437-1.

2 Normative references

The fellowing standards contain provisions which,
through refarenca in this text, constitute provisions
of thiz part of 150 11437, At the tinme of publicaticn,
the editions ndicated wee walid, All slandards ae
subject to ravision, ard parties to agrecoments basad
an this part of IS0 11437 are encouraged to investi-
gate the pesshbility of applying the mast recent edi-
tions of the slandards indicaled belowe, Members of
[EC and IS0 maintain registers of currently wvalid
Internatiznal Standards.

1S3 B725:19868, FPreckwn of test methuds — Deler-
mination of ropoatabiity and roproducibdity for oA
standard test method by infer-laboratory tests.

[5C 11437-1;1984, Micke! afoys — Determination of
trace-slernent conten! by electrothermal stomic ab-
sarption spactrameatrin methord — Part 1 Genaeal re-
quirements and same dissciution,
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3 Principle

Dissalution of & test porton inoa mixtare of acids.
Adoition of & modifier to an aliguast of the test sok
ution.

Transfar of a small valurme of the test aslution o a
graphite furnace electrothermal aterizer,

Meazurement of the abscrbance of the resonancs
hne energy Trom the spectrum of lead and comparison
with that of calibration solutions at a wavelength of
23,3 nm.

4 Reagents

In addition 1o the reagents listad i IS0 11437 1, the
following special reagents are raguired.

4.1 Pure nickel metal, confaining less  than
1 ghtonne of lead,

4.2 Nicksl, stock salution (B0 g/l).

Wieigh, to tne nearest 3,1 g, 25,0 g of the pure nicke
(4.13. Transfer to g 600 wnl tallform Geske- and add
106 mt of water. Cauticusly add 100 mil of mitric acid
(o= 1.41 g'ml} in smal partions, n such a manner
that the dissolution remaing under controd, Coal the
salution and trensfer it to a BCO Ml ons-mark
valurmetric flask. Maks up 1o the raark wath water and
i

MOTE 1 If largs rickel tu-rings or chuerks sre used,
gdentle heating may be required to corrplote the dissolation.
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When using carbonyl nickel powder, the saluticn sheald ke
fittered 1 remong undissobred carbon.

4.3 Nickel, solution {5,0 gil}.

Tramsfer 103 ml of the nickel stogk solution {4.2) to
a 100 mi one-msrk wplumetric flask. Make up to the
mark with watar and mix,

4.4 Modifier, nickel nitate-ammonium phosphate
solutian.

Weigh, ta the nrearest 0,1 g, 60g of ammenium
ditwdrogen ortbophosphate (NH H, PO, and dissohe
it i B0 ml af water. Transfer the solution to a T} mi
one-mark velumetric Hask. Add 20,0 ml of the nicce
stock soluticn §4.21, make up to the mark wth water
and rmiv

This salution shall be freshly prepared.

4.5 Lead, standard referenca solution {100 mgfl).

Weigh, to the nearest 0,001 g. 0.100 g of lead metal
of 839 % (sim minimem gurity and transfer o a
280 ml beaker, Add 8 mixture of 20 ml of ritric acid
{pan — 1,41 gl and 20 md of water and heat to as-
sist disselution, Cogl the solution angd transfer it 1o a
1 Irmre one-mark volumetric flask. Make up to the mark
with water and mix. Store in a polvethylzng bottle,

4.6 Lead, standard solution {70 mgjfl).

Pipette 100 ml of the lead standard refersnce sal-
ution (451 inmma © litre ana-rmark velurneteic Hask, Add
20 mil of nitric acid [, = 1,41 g/ml). Make up to the
mark with water and rmix.

This sehution =hall be freshly prepared.

5 Apparstus

The apparatus requirad iz specified in clauss & of
1303 *1437-1:1894.

The  atomic  absorption  spectrometsr and
electrothermal atomirar are aatisfactony if, aftar opti-
mization according to annex A (A2 to AL of
S0 11437-1:19594, thay mest the criteria specified in
5.2,
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5.1 Praparation of solutions requirad for
testing criteria

rollow the instructions given for the preparation of
lzad calibratizn solutions i 7.3 and 7.4.1.1, The com-
position of these calibration sclutions is given in
tabile 1.

Table 1 — Lead concentration of calibration

solutlons
Concentration of Pb
Callbration .
solutlon

pgflitre gltonre rggiml
a1 i} {l o
52 10 2 10,0
53 20 4 20,00
54 30 B . 300

5.2 [Instrument criteria

2.1 Characteristic mass

The characteristic mass determirned in annox A A7)
of 150 11437-1:1894, shall be within 23 % of that
givern in the manufacturer's literature.

5.22 Minimum precision

Tha minimum precision of calibration solutior &4 shall
not exceed 10 % of the mean asserbance of the
same salutiorn, and the minimum precision of cali-
bratior solutien 52 shall not exceed 4 % of the mean
absorbanca of soluticn 54 when determined as de-
scribad in annex A (A7 2 of 150 11437-1:1994.

h.2.3 Limit of detection
The limit of detection of lead, determined as de-
soribad inoarnex A (A3 of 150 11437-1:71534, shall

be less than 20 pg {equivalznt o 1.0 p0/1 or
0,2 gitonned,

.24 Linearity
The linearity of the calibration, determined as de-

scriged inannex A (A7 A of 150 1143711994, shall
not be less than 4,7,

6 Sampling and sample preparation

Refar to clause 6 of 150 11437-1:1954.
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7 Procedure

7.1 Preparation of the test solution

Proceed as directed in 7.1 of 150 11437-1:1984,
Tramsfer the solution to a 103 ml ere-rmark volumetric
flask. Dilute to the mark ard mix

7.2 Reagent blank test

Carry out a blank test in parallel with the datermi-
naticr, fellowwing the same procedure ana using the
same guantities of all the reagents.

7.3 Lead callbration solutlons

Using the 25 mil buratta, trarsfer 10,0 mi of the nickel
stock solution (4.2 to each of six 100 ml gne-mark
volumetric flasks. Using the 10 ml burette, add 0 mi;
1.0 mb 20 ml; 30 ml, 4.0 ml and .0 ml of the lead
standard solution (4.6 Make up to the mark with
water and mix,

Thesa calibration solutions contain O pg; 10,0 pg;
2000 pg: 30,0 pg; 40,0 pg arnd 60,0 pg of lsag per litre,

7.4 Callbratlon and determination

The procedures dascribed in 7.4.° shall be carried out
immediately prior to the measurement.

741 DRutlons ang addition of the
nickel-phosphate modifier

7411 Lead contants of up ta 5.0 gitanne in the
test sample

Transfer 1,0 ml of sach test solution containirg up to
25 ug Pbf and of each calibration solution containing
up 1o 30 pg PEI O to 5 md plastics vials using &
rmicropipette. Add 100wl of the rmcdifier aolation
(4.4} using a micropipette and mix.

7.4.1.2 Lead contents of 5.0 g/tonne to
10,0 g/tonne in the test sampla

Tramsfer 0,63 Tl of each test solutian containing be-
tween 25 pg and 50 pg of lead per litre, and of cali-
bratior sclaticns contaning O pg; 20,0 pg: 40,0 pg;
anc B0,0 pg of l=ad per litre, 1o 5 mit plastics vials us-
ing & micropipette. Add 0,50 ml of the mckel salution
1.3} and 100wl of the modifier solutior (4.2] using
rmicrapipettes and mix,
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NOTES

2 If the elecirothermal awomizer is fited with an
aLtosarnpler, the addition of rmodifiar, dilution and mixing
can be done in the autosampler cups.

3 Mixing can be done by repeated’ charging and discharg-
ing of the contents of the plastice wvisl using the largest
micropipetie.

74.2 Elactrothermal atomic abhsorption
measurements

Fracead as directed In 7.4.1 of 150 11437-1:1994 us-
ing

— a pyrolytic graphite tube fitted with a L'vov plat-
form;

— pazk area integration absorbange measurement at
a wavelength of Z83,3 nm;

— an injection wolura of 20 pl

7.4.3 Preparation of calibration graphs

Proceed as dwected in 7.4.2 of |30 11437-1:1984.

7.5 Number of determinations

Carry out the deterrination at least in duplicate.

8 Expression of results

8.1 CLalculation

Proceed as directed in 3.1 of IS0 11437-1:1994, Lsa
a dilution fagtor, F, of 1 in the calculation in B.1.5 of
IS0 114371,

8.2 Precision

8.2.1 Laboratory tests

Mirna laborazories :n four countries oarticipated in the
testing of this procedure Lsing six samples of nominaf
Composition given in tabls 2.

8.2.2 Siatistical anatysis

The results were treated according to 1S0 6735 as
described in 8.2.2 of 150 11437-11824, The re=sults
of thiz analysis ara giver in taklo3.

9 Test report
Refer to clause 9 of IS0 11437-1: 1994,
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Tahla 2 — Nominal composition of test samples [% bnini]
Sample Ly 1] Co Cr Mo Ta Ti Al Hi W Mi
1 0000 1 15 15 E — 2.5 25 — — Remaindsar
2 G,0m 15 15 5 — 2.5 25 - —_ Famainder
3 < Q0001 10 e — 25 1,6 3 1.5 2] Rernaindsar
4 0,000 4 10 2] — 25 1.5 3 15 48] Rarmaindar
L 0,601 10 g - 25 | 1.5 3 15 ta Rernaindar
L5 = 0,000 08 4 0 3 — 4.5 & T Remainder
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Table 3 — Results of statistical analysis

Sampla Mean Repeat- Reproduc-
reference ability ihility
gftenng
1 1.6 0,28 0,45
2 9.5 1,31 213
3 614 0,33 G4z
4 4,0 0,54 0,86
h 107 1,42 2,08
7] 004 0,27 0,26
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