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ABSTRACT OF THE DISCLOSURE 
Hydrogen is prepared by a cycle of chemical reactions 

which comprise the reaction of mercury with hydrogen 
bromide with the formation of mercury bromide and hy 
ranges; the reaction of the mercury bromide formed with 
an alkaline earth hydroxide with the formation of an 
alkaline earth bromide, mercury oxide and water, the de 
composition of the resulting mercury oxide into mercury 
and oxygen and the hydrolysis of the resulting alkaline 
earth bromide with the formation of alkaline earth by 
droxide and hydrogen bromide, and that thewreacti‘on prod: 
ucts mercury, hydro en bromide and eventually alkaline 
earth hhyd'foiiide are returned to the cycle. 

—-_____ 

The invention relates to a process for the preparation 
of hydrogen from water by means of a cycle of chemi 
cal reactions. A process of this kind is described in British 
patent speci?cation No. 232,431. The most important re 
action according to this speci?cation is the heating of mer 
cury vapour and steam to a temperature of about 360° 
C., whereupon hydrogen and mercury oxide should be 
formed. In practice, however, it has been found that this 
reaction does not take place, or at any rate does not take 
place to a su?icient degree. According to the above-men 
tioned speci?cation, the mercury can be regenerated by 
heating the mercury oxide formed, whereupon it dis 
sociates into mercury and oxygen. 
The process according to the invention is based on a 

new cycle of chemical reactions whereby hydrogen can be 
prepared from water, while heat alone is used as an energy 
source. 

The cycle according to the invention comprises the ‘fol 
lowing reactions: 

(1) The reaction of mercury ‘with hydrogen bromide 
with the formation of mercury bromide and hydrogen: 

(2) The reaction of the resulting mercury bromide with 
an alkaline earth hydroxide with the formation of an 
alkaline earth bromide, mercury oxide and water. Al— 
though the reaction with calcium hydroxide is given as 
an example, the invention is not restricted to this. The 
cycle may also be carried out with the hydroxides of, 
for example, barium or strontium: 

HgBr2+Ca(OH)2+ CaBr2+HgO+H2O 
-(3) The decomposition of the resulting mercury oxide 

into mercury and oxygen: 

HgO—-> Hg+ 1Z2 02 
(4) The hydrolysis of the resulting alkaline earth 

bromide (for example calcium bromide) with the forma 
tion of the corresponding alkaline earth hydroxide and 
hydrogen bromide: 

The reaction products mercury, hydrogen bromide and 
eventually alkaline earth hydroxide are returned to the 
cycle, whereby the latter is closed. 
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The heat required for the process according to the inven 
tion may be derived from a nuclear reactor, but other 
forms of heating may also be used. 
The above four reactions have been carried out on a 

laboratory scale, when it was found that they all took place 
in the manner indicated. In a cyclic process all the start 
ing materials that have not reacted completely are sepa 
rated from the reaction products and returned to the cycle. 

REACTION 1 

This reaction may be carried out at a temperature of 
about 25° C. to about 300° C. The two starting products 
may be reacted with each other in liquid or in gaseous 
form. Working under raised pressure, when the starting 
products are liquid, has the advantage that the desired 
reaction product, ‘hydrogen, can easily be separated from 
the reaction mixture. The hydrogen bromide may be used 
in the pure state or in aqueous solution. -In the laboratory, 
in a closed reactor with a capacity of about 40 cm.3, 0.15 
cm.3 of mercury is heated for two hours to 200° C. with 
2.4 cm.3 of a 48% by weight solution of HBr in water 
(speci?c gravity about 1.4). After cooling, the reactor 
contains hydrogen at a pressure of 2 atmospheres, mer 
cury bromide in a proportion of 20% of the stoichio~ 
‘metric quantity, and unreacted mercury and hydrogen 
bromide, which latter may be used subsequently in the 
process. By drawing off hydrogen during the reaction, the 
yield of the reaction can be increased to practically 
quantitative quantities. 

REACTION 2 

In this reaction, it is preferable to operate in an aqueous 
medium at a temperature of 90~100° C. and in the pres 
ence of an excess of alkaline earth hydroxide of, for 
example, 20% by weight calculated on the stoichiometric 
quantity. As the alkaline earth hydroxide is consumed 
during the reaction, the excess dissolves in the Water. 

‘In the laboratory, 1 g. of mercury bromide was dis 
solved in warm water. A suspension of 0.2 g. of calcium 
hydroxide in water was added, and the mixture was boiled 
for a few ‘minutes. The yield of mercury oxide was 100% 
of the theoretical. The oxide could easily be ?ltered off 
and only contained a small quantity of calcium hydroxide. 

This reaction proceeds still better with barium hy 
droxide and strontium hydroxide, which are more readily 
soluble in Water. 

REACTION 3 

At normal pressure, this reaction takes place at a tem 
perature of 500 to 600° C. and practically quantitatively. 
If the mercury oxide still contains some calcium hy 
droxide from Reaction 2, this will remain behind as a 
residue, while the mercury formed can be condensed 
separately. 

In the laboratory this reaction was carried out by heat 
ing mercury oxide in a tube provided with a trap for 
the condensation of the mercury vapour formed. The 
mercury oxide decomposed entirely at a temperature of 
about 550° C. 

RIEACTION ‘4 

This reaction is preferably carried out at a tempera 
ture of 600~750° C. and under raised pressure. This can 
be done by heating the starting products in a closed con 
tainer. Alternatively, the alkaline earth bromide may be 
heated at normal pressure in a current of water vapour, 
and the water vapour may then be condensed to recover 
the hydrogen bromide. 

In the laboratory, calcium bromide was heated to 730° 
C. in a quartz tube, and water vapour was led through the 
tube. The water vapour was condensed at the end of the 
tube, and after complete hydrolysis of the calcium bromide 
an aqueous solution of HBr of 3% by weight was ob 
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tained. This solution may be restored by distillation to a 
concentration that is suitable for reaction 1. 

11 claim: 
1. A cyclic process for the preparation of hydrogen 

comprising the steps of: 
(a) reacting one mole of elemental mercury with two 
moles of hydrogen bromide at a temperature of about 
25°—30° C. to produce HgBrz and hydrogen; 

(b) recovering the hydrogen; 
(0) reacting the resulting HgBr2 in an aqueous medium 
and at a temperature of 90°—100° C. with an alkaline 
earth metal hydroxide to form the corresponding 
alkaline earth metal bromide, HgO and water; 

((1) decomposing the resulting HgO at a temperature of 
500°—600° C. into elemental mercury and oxygen; 

(e) hydrolyzing the alkaline earth metal bromide to 
reform the alkaline earth metal hydroxide and to pro 
duce hydrogen bromide; and 

(f) recycling back into the process the reaction prod 
ucts of hydrogen bromide and mercury. 
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2. A process as claimed in claim 1, characterised in 

that the alkaline earth metal hydroxide is calcium hy 
droxide. 
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