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Using metallic zinc from BDH Chemicals, the conversion 
of water into hydrogen was investigated by measuring the 
D/H ratio of the latter. It was found that 8 pi of water, 3.0 g 
of zinc, and a reaction time of 30 minutes at 480 °C are the 
optimal conditions for the conversion reaction. 

Zinc is required by many laborator ies in the world 
for the reduction of water to hydrogen for the deter-
minat ion of the deuter ium concent ra t ion in na tura l 
waters. Most laborator ies are using B D H Anal R Zinc 
shot 0 .5 -2 .0 mm. The opt imal condi t ions for the 
prepara t ion of hydrogen f rom this par t icular zinc 
have been given in [1]. F o r reasons not fully known, 
however, B D H Chemicals Ltd., Poole, U K is no more 
able to supply this particular type of zinc. Instead, 
B D H now supplies B D H Anal R Zinc coarse powder 
0 .3-1 .5 mm. Using this zinc, it was not possible to get 
complete reduct ion by applying the condi t ions men-
tioned in [1] for hydrogen sample prepara t ion . Mos t 
of the laboratories which receive technical assistance 
f rom the IAEA were enquir ing what to d o as the zinc 
which was recommended is not available. Therefore it 
was decided to make some investigations on this new 
type of zinc. 

The results are as follows: 
(a) The cleaning procedure of zinc remains the same 

as ment ioned in [2]. T h o u g h this new zinc is much 
finer and dustier, the use of concentra ted H N O a led to 
an incomplete reduct ion of water. 

(b) As before, the a m o u n t of water per analysis was 
taken to be 8 pi. 

(c) Samples were prepared to find the opt imal 
a m o u n t of zinc required per analysis. Star t ing with 
0.25 g, the a m o u n t of zinc was increased gradual ly in 
steps of 0.25 g. Till 2.50 g the reaction was incomplete; 
one could see the water condense in the sample prep-
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ara t ion tube as it cooled. With 3.0 g the reaction was 
complete; the amount was fur ther increased to 3.25 g, 
but there was no change in the results. The older type 
of zinc showed an amount effect: By using more than 
the optimal amoun t of zinc, which was 0.25 g, an ad-
sorpt ion of hydrogen was observed [1]. In order to see 
this effect in the new type of zinc, one has to increase 
the amoun t of zinc to 6.0 g per analysis. The aim of 
this investigation was to find the opt imal a m o u n t re-
quired per analysis. It has been observed tha t the zinc 
grains join and form kind of a small ball dur ing the 
reduction of water, which is not the case with the older 
type of zinc. The reaction takes place on the surface of 
the zinc grains. This surface decreases due to the for-
mat ion of the ball, thus a higher a m o u n t of zinc is 
required in order to obta in enough surface for the 
complete reduction of water. The small a m o u n t of zinc 
that volatilizes to form a ring on the colder par t of the 
sample preparat ion tube is not as p rominent with this 
new type. 

(d) The temperature must be increased by 20 °C, i.e. 
f rom 460 °C to 480 °C. Working at a lower tempera-
ture gave poor reproducibili ty of the analysis. The 
zinc grains can withstand a higher tempera ture than 
the melting point of zinc because of the zinc oxide film 
formed over the zinc grains, which has a much higher 
melting point. 

In order to show the validity of the procedure and 
the reproducibility of the analysis, samples were pre-
pared from two water s tandards: (1) an internat ional 
reference G I S P (Greenland Ice Sheet Precipitation); 
and (2) V T W (Vienna Tap Water) an internal labora-
tory s tandard. The results are shown in Table 1. The 
deuter ium contents are expressed in terms of 5D, i.e. 

Table 1. Measurements of 5D(%o) of GISP and VTW rela-
tive to VSMOW. 

GISP VTW 

- 1 9 0 . 7 - 8 2 . 8 
- 1 9 0 . 5 - 8 3 . 6 
-190 .1 - 8 2 . 9 
- 1 9 0 . 8 - 8 1 . 1 
- 1 9 0 . 5 - 8 3 . 9 
- 1 9 0 . 4 

Mean - 1 9 0 . 5 - 8 2 . 9 
ff(n-l) 0.24 1.09 
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the per-mille (%o) deviation of the isotope ratio from 
that of V S M O W (Vienna S tandard Mean Ocean Wa-
ter) as defined by Craig [3] and Gonfiant ini [4]. 

ö (%o) = K s a m p l e - J ? v s m o w • 10 3 

R vsmow 

where R is the D/H of the sample or V S M O W 

The results are in excellent agreement with the rec-
o m m e n d e d value of G I S P 5 D = - 189.8%o [5] and 
V T W 5 D = — 82.8%o (average of four laboratories). 
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