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by LPCE+CD Process
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Abstract: A conceptual design was proposed for heavy water detritiation and upgrading
based on LPCE+CD process, and theoretical model was established to study the separation
performance with computational program developed under MATLAB platform. About
98. 38% of tritium and 98. 35% of protium can be transfered from liquid phase to gas phase
by LPCE process with 3 for the mole ratio of gas and liquid (7). and r,, has a substantial
effect. The enrichment of DT in the reboiler of first cryogenic distillation column is remark-
ble and reaches almost 30 folds that of feeding tritiated heavy water after 24 h. In the con-
denser of the second cryogenic distillation column, HD is dominant with DT at 10! level.
The stripping efficiency for T and H is 99.30% and 97.75% respectively. The consistency
between front-end and post-processing can be assured with proper system design, thus HD
and DT can be removed simutaneously by LPCE -+ CD process which is an effective method
for heavy water detritiation and upgrading.
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Table 1 Design parameters adopted in computational analysis
LPCE CD1 CDh2
Y1 i i (Liquid flow) s mol/h 50 || #EBHE AWt (Feed flow), mol/h 150 #ERHEA R (Feed flow), mol/h 150
S ARV B (Gas flow) , mol/h 150 || ¥ eRRE I i (Bottom flow) . mol/h 0| ik i (Bottom flow) ;mol/h 149. 43
B (Height) , m 10 || ¥ BOEHR 3 5k (Top flow) s mol/h 150 ¥ BURHR I i (Top flow) » mol/h 0. 57
#E H 4% (Column diameter) , mm 100 || SIS B (Total stages number) 80| MM B (Total stages number) 50
K, mol/(m?® «s) 3 || BURE S %% (Feed point number) 60| BUFE S % (Feed point number) 25
(DT) 1075 || [ b (Reflux ratio) 6| 1% kb (Reflux ratio) 600
~(HD) 1072 || p.kPa 100| p.kPa 100
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2.1 LPCEHHLiREDH

TRt AOW &= 4 B B 150 mol/h Al
50 mol/h, I EE/R Ll 3. S D, 4k DT
F1HD BEIR 505050 0 10750 5 X104, % T
DT KBr3 99% . HD LFRE 9520, 2 43 T2
Bk EASARFR AR S DT At HD IR 43 Kbt v

AT ZE R . IR SR A o DTO BEIR 20 80
1. 616 7X107% , HDO EE /R 3%k 1. 650X 107",
LPCE " &% Kk 98.38% (%9 DT 1 98.35%
1) HD # R 3 M . AcHef5 <M DT BEJR 73 80k
3.379X10 7 ; HD /R4 $0h 3. 778 X 10 °, 5%
AHVR BE A L 2 97 B .
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Fig. 3 The effect of the mole ratio of gas and liquid (7)) on DT (a) and HD (b) mole fraction of LPCE top
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the stripping efficiency of DTO and HDO
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