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Research on HFC—gas hydrate—based desalination system

using melting process

Sohee Hong

Department of Chemical Engineering, The Graduate School,

Pukyong National University

Abstract

As the importance and value of water have increased owing to population
growth, rapid industrialization, and urbanization, the desalination industry has
been steadily grown. But due to the high energy cost and problem of
processing high salinity water at conventional desalination methods, much
researches are being conducted on hydrate—based desalination (HBD), which
can solve those problems. HBD can overcome the shortcomings of existing
desalination methods because fresh water is separated based on the principle
of forming gas hydrates without any special processes. However, due to the
slow rate of hydrate formation and the difficulty of solid—liquid separation, it
1s important to select an appropriate guest gas and increase the efficiency of
solid—liquid separation.

In this study, HFC—gases were selected as appropriate guest gases, and the
melting process of pelletizer was used to increase the efficiency of solid—
liquid separation. When comparing the hydrate formation rates for each guest
gas at the same temperature and pressure, HFC—134a had the fastest rate at
all salinities. By comparing the salt removal efficiency of each guest gas with
different salinity and melting ratio, HFC—125 showed the highest salt removal
efficiency, and it was also confirmed that the HBD process can separate fresh

water at high salinity with all the selected HFC gases.

vi
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Figure 1. History of the seawater desalination industry [10]
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Figure 1. Schematic diagram of a basic multi—stage flash desalination
process [14].
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Figure 4. Five cavities in gas hydrates: (a) pentagonal dodecahedron
(5'2), (b) tetrakaidecahedron (5'262), (c) hexakaidecahedron (5'26%),
(d) irregular dodecahedron (4°5%6°%), and (e) icosahedron (5'%6%) [18].
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Guest gas Salinity | Temperature | Pressure Melting
[wt%] (K] [bar] process [%]
0 0
HFC—-125 274.15 20
HFC—-134a 3.5 2.5 40
HFC—-152a 60
8 272.65 80

Table 1. Experimental conditions
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