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ANALYSES-MAIN ELEMENTS
Mean values — mass content in %.

A”Na(‘)?’St c cr | Mo | Al B co | it | v Zr
1 0156 | 988 | 305 | 564 | 0017 | 1474 | 471 | 105 | 0.05
3 | 1006 ]| ... | oo | .
4 0162 | 1000 | 300 | 557 | 0.020 | 1467 | 479 | 098 | 0.044
5 0153 | 993 | .. . |ooww| .. | 101 | 00aa
8 0143 | 988 | 303 | 554 | .. |1475| 474 | 097
13 | 0152

17 0.152 [ 9.96 2.97 557 | 0.019 | 1468 | 474 1.00 | 0.044
Mwm 0.153 [ 9.95 | 3.01 558 | 0.019 | 1471 | 474 1.00 | 0.044
C(95%) | 0.006 | 0.07 | 0.07 0.07 | 0.002 | 0.07 | 0.05 | 0.03 | 0.002
Sm 0.006 [ 0.07 | 004 | 0.04 | 0.001 | 0.04 | 003 | 0.03 | 0.001
Sw 0.002 | 0.04 [ 0.03 0.07 | 0.001 | 0.05 | 0.02 | 0.03 | 0.004

"The certified value applies ONLY to the finely divided form. Examination of the disc
samples has reveded some radial segregation with respect to titanium towards the centre of

the discs.
ANALYSES-TRACE ELEMENTS
Mean values — mass content in pg/g.

AVl by | Bi | Ag | se | Te | TI | sb|cd|cal|sn|zn | Mg rs | ca
1 0.24 | <0.05]<0.05|<0.25 | <0.05|<0.05 | <1.2 |<0.05| 85 38 | <05 | 46 19 <5
2 0.21 | 0.13 | <0.1 <1 <0.1 | 81 <0.2 | 5.0 3.0
4 0.18 | 0.05 | 0.08 | <0.5 | 0.11 | 0.06 6.8
6 0.2 <0.1 | <0.2 | <05 | <0.1 <1 <0.1 | 85 8.0 0.3 7.2 <1
7 <0.1 <0.1 3.9
9 <0.1 | <0.1 <02 | ... 7.8
10 <1 59 | <05 | 50
11 030 | <02 | <0.1 | <05 | <0.1 | <0.1
12 0.21 | <0.05|<0.05] <0.2 | <0.1 | <0.1 45 0.3 4.2 20 <1
13 0.18 | <0.2 [ <0.05]| <0.5 | <0.2 [<0.05| 15 |<0.02| 85 47 0.3 6.7
14 0.22 | <0.1 [<0.03] <05 | <0.2 | <0.1 . <0.1 . . <0.5
16 ... | <002 ... 6.0
17 0.12 | <0.2 <0.2 | <0.2 8.0 14
M 021 | <02 | <0.2 | <05 | <0.2 | <0.2 <2 <0.1| 82 56 | <05 | 55

C(95%) | 0.04 0.3 1.7 0.9
Su 0.05 0.3 16 | ... 1.2
Sw 0.06 15 12 | ... 1.0

Figuresin bold type certified, figuresin small italic type only approximate
The above figures ar e those which Analyst has decided upon after careful verification
Mwm: Mean of the intralabratory means. sy: standard deviation of the intralaboratory means. s : Intralaboratory standard deviation.

The half width confidence interval C(95%) = £ S

where “t” is the appropriate Student’s t value and “n” is the number of acceptable mean values
n

For further information regarding the confidence interval for the certified value see 1ISO Guide 35:1989 section 4.
DESCRIPTION OF SAMPLE

*British Chemical Standard - bottles of 100g chips graded 1700 — 250um (10 — 60 mesh) for chemical analysis.
SSpectroscopic Standard —38 mm diameter discs for spectroscopic analysis PTO
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BCS/SS-CRM No. 345
NICKEL ALLOY IN 100

NOTESON METHODSUSED
MAIN ELEMENTS

CARBON

Analysts Nos. 1 and 8 determined carbon by combustion and non-agueous titration according to the British Standard Carbon Method 4*. Nos. 4,
5, 13 and 17 used high frequency combustion with infrared absorption.

CHROMIUM

All andysts determined chromium by titration with ammonium ferrous sulphate after oxidation with persulphate/silver nitrate. Nos. 1, 3 and 8
followed the procedure of the British Standard Chromium Method 1%, No. 17 titrated potentiometrically.
Analyst No.8 a so determined chromium by FAAS and found 9.90%.

MOLYBDENUM

Analysts Nos. 1, 4 and 17 determined molybdenum photometrically as oxythiocyanate. No. 1 followed the British Standard Molybdenum
Method 1* which involves extraction involves extraction into n-butyl acetate. Analyst No.8 used FAAS.

ALUMINIUM

Analyst No. 1 separated a uminium using mercury cathode electrolysis and cupferron precipitation. The determination was completed by using
sodium fluoride to release an amount of EDTA equivalent to the aluminium which was then titrated with zinc solution (Analoid Method No. 71).
Analysts Nos. 8 and 17 used FAAS. No. 4 used a gravimetric method invol ving precipitation with 8-hydroxyquinoline after separation of interfering
elements.

BORON

Analysts Nos. 1 and 5 separated boron by distillation as methyl borate and completed photometrically with carmine. Nos. 4 and 17 used
dianthrimide photometric methods without prior separation.

COBALT

Analysts Nos. 1, 4, and 8 determined cobalt photometrically with nitroso-R salt. No. 17 used a ferricyanide titrimetric method with a
potentiometric end point.
Analyst No.8 a so determined cobalt by FAAS and found 14.81%.

TITANIUM

Analysts Nos. 1, 4 and 17 determined titanium photometrically with hydrogen peroxide. Nos. 1 and 4 carried out a preliminary separation with
cupferron. No.8 used FAAS.

VANADIUM

Analysts Nos. 1, 3 and 17 determined vanadium titrimetrically with ammonium ferrous sulphate. No. 1 according to the Analoid Method No. 34
and No. 3 according to the British Standard Vanadium Method 1% No. 4 used a phosphovanadotungstate photometric method. Nos. 5 and 8 used
FAAS.

ZIRCONIUM

Analysts Nos. 1, 4, 5 and 17 determined zirconium photometrically after separation by mercury cathode electrolysis. Nos. 1, 5 and 17 used
arsenazo I11 and No. 4 xylenol orange.

TRACE ELEMENTS

LEAD

Analyst No.1 determined lead by FAAS after extraction into 4-methyl pentan-2-one/TOPO from an iodide solution®. No.2 separated lead by
anion exchange and completed by ETA. Analysts Nos. 4, 6, 11 12, 13 and 14 used ETA directly on an acid solution of the aloy prepared, in most
cases, by dissolving in hydrofluoric/nitric acids and evaporating off most of the excess acids”. Analyst No. 17 extracted |ead into 4- methyl pentan-2-
one from an iodide sol ution and measured by square wave polarography after converting to an aqueous medium.

Analyst No. 17 also determined lead by FAAS after TOPO extraction and found 0.2ug/g.

BISMUTH

All Analysts except Nos. 9 and 17 used ETA. No. 1 separated bismuth by extraction into 4-methyl pentan-2-one/ TOPO from an iodide solution®
and back extracted into nitric acid, No.2 used anion exchange and Nos. 4, 11, 12, 13 and 14 used the direct method described for lead. No. 6
extracted with 4-methyl pentan-2-one/ TOPO. Analyst N0.9 used hydride generation FAAS. No. 17 used square wave polarography after extraction
withiso-octyl thioglycollate.

Analyst No. 6 also determined bismuth by direct solution ETA and found 0.1ug/g. No. 17 also used FAAS after TOPO extraction and found

0.2ug/g.

SILVER

Analysts Nos. 1, 4, 6, 9, 11, 12, 13, 14 and 16 determined silver by direct ETA on an acid solution of the alloy, as described under lead®. No.2
used ETA after separation by anion exchange. No. 7 used direct FAAS.

SELENIUM

All analysts determined selenium by ETA on an acid solution of the aloy prepared, in most cases, by dissolving in hydrofluoric/nitric acids and
evaporating off most of the excess acids’.

TELLURIUM

Analyst No. 1 separated tellurium by extraction as described under lead" and completed by ETA. Nos. 4, 11, 12, 13 and 14, used ETA directly
on acid solutions®. No. 6 first extracted with 4-metyl pentan-2-one/ TOPO and completed by ETA. Analyst No. 9 used hydride generation FAAS. No.
17 used square wave polarography after extraction with iso-octyl thioglycollate.



THALLIUM

Analyst No. 1 separated thallium by extraction as described under lead" and completed by ETA. Nos. 4, 11, 12, 13, and 14 used ETA directly
on acid solutions’; No. 14 added sulphuric acid as a precaution against loss of thalium on pyrolysis. No. 17 extracted with 4-methylpentan-2-
one/TOPO and completed by FAAS.

Analyst No. 16 determined thallium by direct ETA on the solid aloy and found 0.1ug/g.

ANTIMONY

Analysts Nos. 1 and 10 determined antimony by FAAS after extraction into 4-methyl pentan-2-one/ TOPO from an iodide solution®. Nos. 2 and
13 used ETA directly on acid solutions. No. 6 first extracted with 4-metyl pentan-2-one/ TOPO and completed by ETA.

Analysts Nos. 1 and 6 also determined antimony by direct ETA on an acid solution and found 1.2 1.0ug/g respectively.
CADMIUM

Analysts Nos. 1, 6, 7, 13 and 14 determined cadmium by ETA directly on acid solutions®. No. 2 used ETA after separation by anion exchange.

GALLIUM

Analyst No. 1 determined gallium by FAAS and No. 13 by ETA after extraction with 4-methyl pentan-2-one/ TOPO from a 7 molar hydrochloric
acid solution. No. 2 extracted gallium as chloride with diethyl ether, removed molybdenum with a-benzoin oxime and evauated by FAES. Analyst
No. 6 used a photometric method with brilliant green. Nos. 9 and 17 used ETA directly on an acid solution.
TIN

Analysts Nos. 1, 10 and 15 determined tin by FAAS after extraction with 4-methyl pentan-2-one/ TOPO from an iodide solution®. The remaining
anaysts used ETA directly on acid solutions?.

Analyst No. 6 also determined tin by ETA after extraction into 4-methyl pentan-2-one/ TOPO and found 8.5ug/g.
ZINC

Analysts Nos. 1, 6, 10, 12 and 14 determined zinc by FAAS without separation. Nos. 2 and 13 used ETA directly on acid solutions”.

MAGNESIUM
AnalystsNos. 1, 2, 4, 6, 7, 10, 12 and 16 determined magnesium by FAAS without separation. No. 13 used ETA directly on an acid solution.

ARSENIC

Analyst No. 1 separated arsenic by extraction as the iodide into chloroform?®, back extracted into water and acidified with nitric acid. The resulting solution was
evaluated using ETA. No. 17 used a smilar extraction procedure, using chloride instead of iodide, and completed photometrically as molybdenum blue. Analyst No. 2
used a photometric method involving the evolution of arsine and absorption in slver diethyldithiocarbamate in chloroform. No. 12 used ETA directly on an acid
solution?,

Analyst No. 1 also used a silver diethyldithiocarbamate photometric method and found 1.4ug/g.

CALCIUM
All analysts used direct FAAS.
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Abbreviations

FAAS : Flame atomic absorption spectrometry

ETA : Electrothermal atomisation (atomic absorption spectrometry)
FAES : Flame atomic emission spectrometry

TOPO : Tri-n-octyl phosphine oxide

Traceahility: The majority of Analysts calibrated using pure metals, metal oxides or primary chemicals.
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