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Apparatus for determination of hydrogen
in zirconium hydride and uranium-zirco-

Fig. 1

nium hydride

1 : Helium tank; 2: Liquid nitrogen; 3 : Molecular
4 : Titanium sponge (750°C); 5 : Hydro-
6 : Sample; 7 :RF coil; 8:
9 : Furnace tube;

sieve 5A;
gen injection point;
Graphite-enclosed quartz crucible;

10 : Sample charging device; |1 : Prism; 12: Copper
oxide (400°C); 13 : By-pass; 14 : Weighing tubes
(anhydrone); 15 : Anhydrone; 16 : Flow meter
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Fig. 2 Effect of temperature on the extraction of
hydrogen
—Q— Zirconium hydride (powder); --O- - Ura-

nium-zirconium hydride;  Extraction time : 20 min
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Fig. 3 Effect of time on the extraction of hydrogen
—QO— Zircontum hydride (powder); --0O-- Ura-
nium-zirconium hydride; Extraction temperature :
1200°C
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Fig. 4 Apparatus for absorption of hydrogen by

zirconium

1 : Hydrogen tank; 3 : Mole-
5 : Mercury diffu-

7 : Reaction tube;

2 : Liquid nitrogen;
cular sieve 5A; 4 : Rotary pump;

sion pump; 6 : Ionization gauge;

8 : Pyrometer; 9 : Chamber; 10 : Zirconium rod;
11 : Heater; 12 : Mercury
Table 1 Recovery of hydrogen from absorbed
hydrogen by zirconium
Weight gain®’ Water found Hydrogen Recovery
(mg) (mg) (mg) (%)
22.0 202.1 22.5 102.5
32.8 294.3 32.7 99.7
34.5 310.4 34.5 100.
25.4 227.7 25.3 99.6
30.5 274.5 30.5 100. 4

Av. 100.3+1.1%D

a) Amount of hydrogen absorbed by zirconium, corresponding (o
ZrH, :~ZrH, ¢; b) Standard deviation
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Table 2 Results of analysis

Sample Samp(lrtl:lgv;eight Watg;léc))und I-[()i;d,:;)ég)en
Zirconium hydride®’ 86.7 15.0 1.92
(powder) 93.5 16.9 2.01
90.0 15.2 1.88
99.8 18.2 2.03
93.2 16.2 1.93
91.5 16.1 1.96
116.7 20.3 1.93

Av. 1.9540.05Vwt%
R.S.D.® 2.6%
Zirconium hydride? 194.0 37.2 2.13
(block) 145.5 28.0 2.14
143.1 26.9 2.09
80.9 15.3 2.10
139.2 26.6 2.12
138.0 26.3 2.12
146.0 27.9 2.12
Av. 2.12+40.02wt%
R.S.D. 1.0%
Uranium-zirconium 177.5 24.1 1.51
hydride®? 340.5 46.1 1.50
(block, U : 12 wt%) 364.2 48.4 1.48
224.6 30.4 1.50
372.3 49.5 1.48
422.0 56.4 1.49
181.5 24.2 1.48
Av. 1.4940.02wt%
R.S.D. 1.3%

2) Commercial grade; b) Used as neutron moderator of NSRR;
c) Used as fuel of NSRR; d) Standard deviation; e) Rela-

tive standard deviation
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Determination of hydrogen in zirconium hydride
and uranium-zirconium hydride by inert gas
extraction-gravimetric method. Akira HosHiNo and
Shuichi Iso (Japan Atomic Energy Research Institute,
Tokai-mura, Naka-gun, Ibaraki)

An inert gas extraction-gravimetric method has been
applied to the determination of hydrogen in zirconium
hydride and uranium-zirconium hydride which are
used as neutron moderator and fuel of nuclear safety
research reactor (NSRR), respectively.

The sample in a graphite-enclosed quartz crucible
is heated inductively to 1200°C for 20 min in a helium
stream. Hydrogen liberated from the sample is oxidized
to water by copper(I) oxide-copper(1I) oxide at 400°C,
and the water is determined gravimetrically by absorp-
tion in anhydrone. The extraction curves of hydrogen
for zirconium hydride and uranium-zirconium hydride
samples are shown in Figs. 2 and 3. Hydrogen in the
samples is extracted quantitatively by heating at (1000~
1250)°C for (10~40) min.

Recoveries of hydrogen in the case of zirconium
hydride were examined as follows: a weighed zirco-
nium rod (5¢ X6 mm, hydrogen <0.01 wt%) was
placed in a chamber shown in Fig. 4. The chamber
was evacuated to 10-% Torr. After the chamber was
filled with purified hydrogen to 200 Torr, the rod
was heated to 400°C for 15 h, and again weighed to
determine the increase in weight. Hydrogen in the
rod was then determined by the proposed method. The
results are in excellent agreement with the increase in
weight as shown in Table I.

Analytical results of hydrogen in zirconium hydride
samples and an uranium-zirconium hydride sample
are shown in Table 2.
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