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Abstract

The distillation rate on LiCI-KCl eutectic salt under different vacuums from 0.5-50 mmHg was first investigated
by using both a non-isothermal and a isothermal thermogravimetric (TG) analysis. Based on the non-isothermal
TG data, distillation rate equations as a function of the temperature could be derived. Calculated flux by these
model flux equations was in agreement with the distillation rate obtained from isothermal TG analysis. A
distillation rate of 10™-10"% mole cm™ sec™ is obtainable at temperatures less than 1300K and vacuums of 0.5-50
mmHg. About a 99% salt distillation efficiency was obtained after an hour at a temperature above 1150 K under
50 mmHg in a small scale distillation test system. An increase in the vaporizing surface area is relatively effective for
removing residual salt in the remaining particles, when compared to that for the vaporizing time. Over 99.95% of
total distillation efficiency was obtained for a 1-h distillation operation by increasing the inner surface area from
4.52 em? to 12.56 cm?.
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Table 1. Test condition of isothermal and non-isothermal TGA
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Fig. 1. A schematic of thermogravimetric analyser (TGA).
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Fig. 2. A small scale salt distillation test system with a capacity
of 50 g/batch.
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Fig. 3. Weight reduction pattern of eutectic salt during heating
up to 1,500 K with a heating rate of 4 K/min at three different
vacuum conditions
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Table 2. Model Equation of salt distillation rate obtained from
vacuum TGA

Vol. 8(1), p.65-70, Mar. 2010.

215girt.

. JEF JAEW 359 BEUEA

&% SRAFZAE o) 8sto R FAEN T84
E2AEA7E Table 391 YeRHAT 1,150 K o]4ke] &
EolAM & At SREY vl o 99%e] FHEAEE AUoH,
e AstE EE% AAstE ZFske A e A

2 SN FFAE IS A AFH A &
Skeh. 2EY AR STHITIE AL HEATS

=
[<)

b R - B o R e i e 2 1 B o Ced NN =X P
WA AE 4,52 cm?ollA] 12,56 cm?e & E7MAIZ-E A%

& A SREAS W 99.95% oo G BE + AN
o olE FEAEAS] Frtel wet AFHE SERF A
E2] Fol7h vobA HEfRF ApALe] ] ~*~?ﬂ6}
49 HALAFA g AFAdo] wtolAr] e

9%

r_ﬂfi‘
L oj

o
2R
Rl
2
o
B
i ob
of o rkﬂ.
= o
o oo o¥
o 2
Moo Hoo 8 oy

o 2 o
ofN Mt 1>

Table 3. Results of salt distillation tests at fixed pressure of
50 mmHg by varying temperature, pressure and time.

Fig. 4. Distillation rate per unit area obtained from TGA analysis.
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Fig. 5. Comparison of evaporation fluxes obtained from model
equation in Table 3 and those from TGA analysis
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