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Ferronickel — Determination of trace-element content

by efe&m%hemeal—a%em&e—abserp%mn—spmm
method —

Part|5:

Determination of tellurium content

1 Scqpe

This part of ISO 11438 specifies an electrothermal
atomic gbsorption spectrometric method for the de-
terminatlon of tellurium in the range of 0,3 g/t to
2,0 g/t inh ferronickel, according to the principle of
standard additions.

The genkeral requirements concerning the apparatus,
sampling, dissolution of the test sample, procedure,
calculatipn and test report are given in ISQ 1,1438-1.

2 Normative referénces

The follpwing standards contain provisions which,
through [reference in this text, constitute provisions
of this gart of ISO 11438. At the time of publication,
the editlons{ ifdicated were valid. All standards are
subject 1o reV|5|on and partles to agreements based
on this 3
gate the p033|b|llty of applying the most recent edi-
tions of the standards indicated below. Members of
IEC and ISO maintain registers of currently valid
International Standards.

ISO 5725:1986, Precision of test methods — Deter-
mination of repeatability and reproducibility for a
standard test method by inter-laboratory tests.

ISO 11438-1:1993, Ferronickel — Determination of
trace-element content by electrothermal atomic ab-
sorption spectrometric method — Part 1: General re-
gquirements and sample dissolution.

3 Principle

Dissolution of a test portion in nitric acid.

Measurement of the absorption of the resonance line
energy from the spectrum of tellurium|in the test
solution at a wavelength of 214,3 nm by an atomic
absorption spectrometer fitted with a graghite furnace
electrothermal atomizer.

Calibration by the standard additions method de-
scribed in ISO 11438-1.

4 Reagents

In addition to the reagents listed in ISO 11438-1, the
following special reagents are required.

4.1 Tellurium, standard referencq solution

(1 000 mg/h).

Weigh, to the nearest 0,001 g, 0,100 g|of tellurium
metal of 99, 9 % (m/m) mlnlmum purlty Transfer to a
} of nitric acid
(p20 =1,41 g/mI) dlluted 1+1 Heat until completely
dissolved. Boil to expel nitrogen oxides. Cool the sol-
ution and transfer to a 100 ml one-mark volumetric
flask. Add 5 ml of nitric acid (p,o = 1,41 g/ml), make
up to the mark with water and mix thoroughly.

4.2 Tellurium, standard solution (10,0 mg/l).

Pipette 10,0 ml of the tellurium standard reference
solution (4.1) into a 1 000 ml one-mark volumetric
flask containing 50 ml of nitric acid (pyo = 1,41 g/ml)
diluted 1+ 1. Make up to the mark with water and
mix thoroughly.
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This solution shall be prepared on the day of use.

4.3 Tellurium, working standard solution (1,0 mg/l).

Pipette 10,0 ml of the tellurium standard solution
(4.2) into a 100 ml one-mark volumetric flask contain-
ing 5 ml of nitric acid (pyg = 1,41 g/ml) diluted 1+ 1.
Make up to the mark with water and mix thoroughly.

This solution shall be freshly prepared.

7.4 Number of determinations
Carry out the determination at least in duplicate.
8 Expression of results

8.1 Calculation

8.1.1 Semi-quantitative estimation of the
tellurium content

5 Apparatus

The appargtus required is specified in clause 5 of
ISO 11438-1:1993.

6 Sampling and sample preparation
Refer to clguse 6 of ISO 11438-1:1993.
7 Procedure

7.1 Preppration of the test solution

Proceed as|directed in 7.1 of ISO 11438-1:1993.

7.2 Blank test

Refer to 7.2 of ISO 11438-1:1993.

7.3 Determination by the standard additions
method :

7.3.1 Ato

Use the psg
ment at a \

mic absorption measurements

ak area integration absorbance measure-
vavelength of 214,3 nm)and proceed with

checking the electrothermal atomizer as directed in

7.3.1 of IS(

D 11438-1:1993,

7.3.2 Senpi-quantitative estimation of the

tellurium d

Proceed as

ontent

dirécted in 7.3.2 of ISO 11438-1:1993.

Proceed as directed in 8.1.1 of ISO 11438-1]1993.

8.1.2 AQuantitative determination of the tellurium
content

Proceed as directed in 8.1 2 of SO 11438-1{1993.

8.1.3 Calculation of the tellurium conter]:
S

Calculate the tellurjum-content wy, of the te
in grams per tonne,\using the formula

_ Fpre
"Te = F0m

sample,

wherg

p1e is the tellurium concentration, |n micro-
grams per litre, found in the “zpro” test
solution, in accordance with |8.1.2 of
ISO 11438-1:1993;

is the mass, in grams, of the tes{ portion;

F is the dilution factor of 2,5.

8.2 Precision

8.2.1 Laboratory tests

Seven laboratories in five countries participated in the
testing of this procedure using two sampleq of nomi-
nal composition given in table 1.

Samples were analysed three times on diffefent days.

8.2.2 Statistical analysis

7.3.3 Quantitative determination of the tellurium

content

Proceed as

directed in 7.3.3 of 1ISO 11438-1:1993.

7.3.4 Plotting of standard additions

Proceed as

NOTE1 T
the graphs.

directed in 7.3.4 of ISO 11438-1:1993.

he procedure is applicable to the linear part of

2:2; test pro-
gramme were evaluated according to ISO 5725 as
described in 8.2.2 of ISO 11438-1:1993. The results
of this analysis are given in table 2.

8.2.2.2 One laboratory gave no results for sample
1. All the laboratories passed statistical tests.

9 Test report
Refer to clause 10 of ISO 11438-1:1993.
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Table 1 — Nominal composition of test samples

Content, g/t Content, % (m/m)
Sample )
Po [ Sb | Sn | Te T | Ag In Bi As | Se | Cd | Ga | Ge | Zn Ni Fe
1 1 1 1 05105 1 05 | <01 3 05105 2 1 2 25 Remainder
2 6 4 10 2 1 6 2 1 5 3 1 4 4 5 25 Remainder

Table 2 — Results of statistical analysis

Sample 1 2
Mean wy,, g/t 0,35 1,97
Within-laboratory standard deviation 0.1 0.2
Between-laboratory standard deviation 01 0,2
Repeatability 0,2 0,6
Reproducibility 0.4 0,7
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