Calculation of Zr metal content and total Zr con-
tent by combustion

Basic principle

Calculation of the igniton gain

Zr content of Zr metal
disregarding other elements

A weighed sample of zirconium metal is subjected to
combustion in air, with subsequent calcining at 1000 °C
until the weight is constant. The oxygen intake per g of the
substance is referred to as the ignition gain or oxidation
value, and it is an indicator of metal content; it is quoted
as percentage of the original weight.

For the calculation of the metal content, one must decide
whether to take into account potentially present impurities
(other metals, Hz) or not.

Ignition gain |G of Zr metal:

_ (g weightincrease)-100

% 1G=—"=—: .
g initial weight of sample

This calculation is based on the assumption that the sam-
ple exclusively consists of Zr metal and ZrO,. It is not ap-
plicable for Zr/Ni alloys and ZrH.

% Zrmet.: % 1G-2.851

o)
% total Zr: ( f’ol(();

+1J-74.03

Explanation of factors:

2.851 _91.22

32.00

91.22

74.03 = :
91.22+32.00

Presence of other elements will distort the calculation.
This can be taken into consideration if the content of these
elements is known.
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In the following, calculation examples are given for the
most common accompanying elements (Hf and Hy). If
further elements (such as Si) are to be taken into account,
it is recommended to determine Zr by using a different Zr-
specific method. The precision of the indirect determina-
tion of the Zr-content from the ignition gain decreases with
increasing number of additionally regarded elements.

The calculations are not applicable to Zr/Ni alloys and zir-
conium hydride.

Zr + Hf:

Naturally occurring Zr-ores are always associated with Hf.
Zr metal powders produced from such sources generally
contain approximately 2 weight-% Hf, which is taken into
account according to the equations below:

% Zr +Hf D % 1G-2.905
met met

(o)
% total Zr +totalHf : ( qOOIC()B

+1J-74.39

Explanation of factors:

The general procedure is the same as above, with the
exception that the molecular weight is adjusted to a Hf-
content of 2 weight-%.

98% Zr-91.22+2% Hf -178.49 =100 % - 92.96

2.905 = 92.9%

32.00

92.96

74.39 = :
92.96+32.00

In case of a different Hf-content, the factors have to recal-
culated accordingly.
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Zr + Hj:

H. is driven out during the determination of the oxidation
value and lowers the |G by exactly its content.

% Zr (as metalandhydride): (% IG + %H, )- 2.851

Zr + Hy + Hf:

o)
% total Zr: ( f’OIG

+1J-74.03
0

based on a Hf-content of 2 %, the equations are as fol-

lows:

% Zr +Hf (as metal and hydride): (% IG+%H,)-2.905

% total Zr +total Hf : ( 10

o)
% IS; +1j-74.39
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