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Nickel alloys — Determination of trace-element
con I i
spectrometric method —

Part 2:
Detérmination of lead content

1 Scope 3 Principle

This part of ISO 11437 specifies an electrothermal Dissolution of a test portion in a mixture of acids.
atomic |absorption spectrometric method for the de- Addition of a modifier to an aliquot of [the test sol-
termingtion of lead in the range of 0,5 g/tonne to ution.

10,0 g/tonne in nickel alloys. )
Transfer of a small volume of the test |solution to a

The geperal requirements concerning the apparatus, graphite furnace electrothermal atomizer|
sampling, dissolution of the test sample, atemic ab-

sorptiol measurements, calculation and teSt " report Measurement of the absorbance of the resonance

are givén in ISO 11437-1. que energy fromA the'spectrum of lead anfl comparison
with that of calibration solutions at a wavelength of
283,3 nm.

2 Nagrmative references 4 Reagents

The following standards”contain provisions which, In addition to the reagents listed in ISO[11437-1, the

througH reference ipmthis text, constitute provisions following special reagents are required.

of this part of ISO{31437. At the time of publication,

the editions indicated were valid. All standards are 41 Pure nickel metal, containing| less than

subject|to remsion, and parties to agreements based 1 g/tonne of lead.

on this|partof ISO 11437 are encouraged to investi-

gate the possibility of applying the most recent edi- 42 Pickel | (56

tions of the standards indicated below. Members of

[EC and ISO maintain registers of currently valid Weigh, to the nearest 0,1 g, 25,0 g of the pure nickel
International Standards. (4.1). Transfer to a 600 ml tall-form beaker and add

o 100 ml of water. Cautiously add 100 ml of nitric acid
ISO 5725:1986, Precision of test methods — Deter- (pyo = 1,41 g/ml) in small portions, in such a manner
mination of repeatability and reproducibility for a that the dissolution remains under control. Cool the
standard test method by inter-laboratory tests. solution and transfer it to a 500 ml one-mark

) o volumetric flask. Make up to the mark with water and
ISO 11437-1:1994, Nickel alloys — Determination of Mix.

trace-element content by electrothermal atomic ab-
sorption spectrometric method — Part 1. General re- NOTE 1 If large nickel turnings or chunks are used,
quirements and sample dissolution. gentle heating may be required to complete the dissolution.
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When using carbonyl! nickel powder, the solution should be
filtered to remove undissolved carbon.

4.3 Nickel, s

Transfer 10,0
a 100 ml one-

olution (5,0 g/l).

ml of the nickel stock solution (4.2) to
mark volumetric flask. Make up to the

mark with water and mix.

© |SO

5.1 Preparation of solutions required for
testing criteria

Follow the instructions given for the preparation of
lead calibration solutions in 7.3 and 7.4.1.1. The com-
position of these calibration solutions is given in
table 1.

Table 1 — Lead concentration of calibration

4.4 Modifien
solution.

Weigh, to th
dihydrogen or
it in 50 ml of
one-mark volu
stock solution
and mix.

This solution s

45 Lead, std

Weigh, to the
of 99,9 % (m/]
250 ml beake
(P20 = 1,41 g/1

nickel nitrate-ammonium phosphate

p nearest 0,19, 6,0 g of ammonium
hophosphate (NH,H,PO,) and dissolve
vater. Transfer the solution to a 100 ml
Mmetric flask. Add 20,0 ml of the nickel
(4.2), make up to the mark with water

hall be freshly prepared.

ndard reference solution (100 mg/l).

nearest 0,001 g, 0,700 g of lead metal
) minimum purity and transfer to a
. Add a mixture of 20 ml of nitric acid
nl) and 20 ml of water and heat to as-

sist dissolutio;lv. Cool the solution and transfer it toca

1 litre one-ma
with water an

4.6 Lead, st3

Pipette 10,0
ution (4.5) into
20 ml of nitric

k volumetric flask. Make up to the(mark
i mix. Store in a polyethylene bottle.

ndard solution (1,0 mg/}):

Nl of the lead standard reference sol-
a 1 litre one-matk volumetric flask. Add
acid (pyo =\341 g/ml). Make up to the

mark with water and ndix.

This solution 9

hallkbg freshly prepared.

5 Apparat

solutions
Concentration of Pb
Calibration
solution

ng/litre g/tonne ng/ml
S1 0 0 0
S2 10 2 10)0
S3 20 4 20/0
S4 30 6 30J0

5.2 Instrument criteria

5.2.1 CCharacteristic mass

The characteristic mass determined in annex A {A.7.1)
of 1SO 11437-1:1994, shall be within 20 % df that
given in the manufacturer's literature.

5.2.2 Minimum precision

The minimum precision of calibration solution S# shall
not exceed 10 % of the mean absorbance ¢f the
same solution, and the minimum precision df cali-
bration solution S2 shall not exceed 4 % of the|mean
absorbance of solution S4 when determined §s de-
scribed in annex A (A.7.2) of ISO 11437-1:1994

5.2.3 Limit of detection

The limit of detection of lead, determined 4s de-
scribed in annex A (A.7.3) of ISO 11437-1:1994, shall

us

The apparatus required is specified in clause 5 of
ISO 11437-1:1994.

The atomic
electrothermal
mization acco

absorption spectrometer and
atomizer are satisfactory if, after opti-
rding to annex A (A2 to A.6) of

ISO 11437-1:1994, they meet the criteria specified in

5.2.

be—tess—tham—20pg—(equivatent—to—1;0mgy/l or

0,2 g/tonne).

5.2.4 Linearity
The linearity of the calibration, determined as de-

scribed in annex A (A.7.4) of 1ISO 11437-1:1994, shall
not be less than 0,7.

6 Sampling and sample preparation

Refer to clause 6 of ISO 11437-1:1994.
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7 Procedure

7.1 Preparation of the test solution
Proceed as directed in 7.1 of ISO 11437-1:1994.

Transfer the solution to a 100 ml one-mark volumetric
flask. Dilute to the mark and mix.

7.2 Reagent blank test

ISO 11437-2:1994(E)

NOTES

2 If the electrothermal atomizer is fitted with an
autosampler, the addition of modifier, 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 plastics vial using the largest
micropipette.

7.4.2 Electrothermal atomic absorption
measurements

Carry out a blank test in parallel with the determi-
nation, [following the same procedure and using the
same guantities of all the reagents.

7.3 Lead calibration solutions

Using the 25 ml burette, transfer 10,0 ml of the nickel
stock splution (4.2) to each of six 100 ml one-mark
volumetric flasks. Using the 10 ml burette, add 0 ml;
1,0 ml;|2,0 ml; 3,0 ml; 4,0 ml and 6,0 ml of the lead
standarfl solution (4.6). Make up to the mark with
water ahd mix.

These [calibration solutions contain 0 ug; 10,0 ug;
20,0 ug; 30,0 ug; 40,0 pg and 60,0 pg of lead per litre.

7.4 Calibration and determination

The procedures described in 7.4.1 shall be carried out
immedigtely prior to the measurement.

7.4.1 Dilutions and addition of the
nickel-phosphate modifier

7.4.1.1| Lead contents of up_to 5,0 g/tonne in the
test sample

Transfer 1,0 ml of edch*test solution containing up to
25 ug Ab/l and of-each calibration solution containing
up to (30 ug Pb/l to 5 ml plastics vials using a
micropipette \>Add 100 ul of the modifier solution
(4.4) usjng.a~micropipette and mix.

Proceed as directed in 7.4.1 of ISO-11437-1:1994 us-
ing

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

— peak area integration absorbance measurement at
a wavelength ©f,283,3 nm;

— an injectionvolume of 20 pl.
7.4.3 <Preparation of calibration graphs

Proceed as directed in 7.4.2 of ISO 11437-1:1994.

7.5 Number of determinations

Carry out the determination at least in diiplicate.

8 Expression of results

8.1 Calculation
Proceed as directed in 8.1 of ISO 11437-1:1994. Use

a dilution factor, F, of 1 in the calculatign in 8.1.6 of
ISO 11437-1.

8.2 Precision

8.2.1 Laboratory tests

Nine laboratories in four countries partigpated in the
testing of this procedure using six samplefs of nominal

7.41.2 Lead contents of 5,0 g/tonne to
10,0 g/tonne in the test sample

Transfer 0,50 ml of each test solution containing be-
tween 25 ug and 50 ug of lead per litre, and of cali-
bration solutions containing 0 pg; 20,0 pg; 40,0 pg;
and 60,0 ug of lead per litre, to 5 ml plastics vials us-
ing a micropipette. Add 0,50 ml of the nickel solution
(4.3) and 100 ul of the modifier solution (4.4) using
micropipettes and mix.

COMPOSton givern in tapte2:

8.2.2 Statistical analysis

The results were treated according to ISO 5725 as
described in 8.2.2 of ISO 11437-1:1994. The results
of this analysis are given in table 3.

9 Test report
Refer to clause 9 of ISO 11437-1:1994.
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Table 2 — Nominal composition of test samples [% (m/m)]

© 1SO

Sample Pb Co Cr Mo Ta Ti Al Hf w Ni
1 0,000 1 15 15 5 — 2,5 2,5 - — Remainder
2 0,001 15 15 5 — 2,5 2,5 — — Remainder
3 < 0,000 1 10 8 — 2,5 1,5 5 1,5 10 Remainder
4 0,000 4 10 8 — 2,5 1,5 5 1,5 10 Remainder
5 0,001 10 8 —_ 2,5 1,5 5 1,5 10 Remainder
6 < 0,000 05 14 10 3 — 4,5 6 Remainder

Table 3 — Results of statistical analysis

Sample Repeat- Reproduc-
reference Mean ability ibility
g/tonne
1 1,6 0,26 0,45
2 9,6 1,31 2,13
3 0,14 0,33 0,42
4 4,0 0,59 0,86
5 10,7 1,42 2,06
6 0,04 0,27 0,26



https://standardsiso.com/api/?name=51f7ba589ad5b09ed6ae58abdf94fece

