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Thesis Title The Development of Heavy Water Production

Process by Isotopic Exchange Using Hydrogensulfide

‘Name Mr. Somchai Dhammanungune
Thesis Advisor Assistant Professor Chyagrit Siri-Upathum
Department Nuclear Technology
Academic Year 1983
ABSTRACT

This thesis was an experimental research for the development
of the production of heavy water or deuterium oxide in Thailand from
natural resources containing 0.015 a/o by means of a designed set of
equipment which was constructed under the principle of the isotopic
exchange of protium and deuterium at dual temperature between hydrogen
sulfide and water according to the chemical equilibrium equation,

cold
H,)O + HDS /——— st + HDO

- hot

of which the equilibrium constants are, K= 2.32 at 30°C and K= 1.84
at 130°C

In order to develop the application of practical data for
the technology of control in the production conditions, a designed
set of equipment was constructed to be the prototype for the control
~f hydrogen sulfide production, the compression of such gas at a
pressure of 10 atm., the adjustment and control of an abruptly changed
temperature between 30°C and 130°C, the adjustment and control of an
optimum flow rate of a counter-current fluid flow in the reactor, and
the purification process of the final product which was analysed for
the determination of the separation factor and the efficiency of the
constructed equipment.

This research provided a substantial body of results to
:pply the constructed equipment to control the production conditions,
and the advantageous and disadvantageous data were collected and
compared to be the basis of industrial scale production of heavy water
in Thailand in the future.
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