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Cryogenic distillation cascade experiments were performed using

two columns in the TSTA isotope separation system with H-D-T.

columns, differing in packed height and inner diameter, confirmed the
overall HETP values were approximately 5 cm and relatively constant

within the column, The dynamic behavior of the cascade was also dis-

cussed, and a basic control method was proposed.
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1. INTRCDUCTION

As part of the JAERI/LANL-DOE collaboration on Fusion Fuel
Technology, the authors performed H-D and D-T distillation
experiments on a single column of the TS8TA isotope separation
system(j), and reported the data cobtained in Refs. (2), (3) and
(4.

Since the above studies produced useful engineering data for
a gingle column, the next subject to be studied is the separation
characteristics of column cascades. To date, several cryogenic
distillation column cascades have been proposed for the main
stream fuel circulation(W)(5) and the blanket tritium processing
system(é) in fusicn reactors. In addition, cryogenic
distilllation column cascades are vpeing studied and tested as
attractive methods for recovering tritium from heavy water(7) and
(8)

from glove-box atmospheres Hewever, there are few

experimental studies reporting on the separation characteristics

(9)

of the column cascades. The authors have reported
experimental data for the column cascade of the TSTA 1isotope
separation system. The zbove study dealt briefly with static and
dynamic Dbehaviors o¢f the cascade composed of Tfour interlinked
columns. Further experimental studies are desirable for cascades
which have different configurations.

The present paper summarizes the experimental results of

a two-column cascade wusing H-D-T (26g of tritium). The

principal objectives of the present study are 1) +to measure.

separation characterictics of the cascade and 2) to exanmine

control schemes. The cascade selected simulates a basic

e ngpasms gl -
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(5)

configuration of those proposed by the authors for <the
bilanket tritium processing system, and gives preliminary
experimental data for the above system. In addition, the

information obtained in the present study is useful for other
cascades, since the two-column cascade can be regarded as & basic

component of thecse composed of several columns.

2. BXPERIMENTAL

The configuration of the two-column cascade is shown in Fig.

1. The bottom stream of the lead column is fed to the sscond
colunn. The ocutput streams of the cascade are recycled as the
(9)

feed. Columns I and T of the TSTA isotope separation systen
were used 1In the present study as the lead and the second
columns, respectively. Specifications of both the columns are
presented in Tabie 1.

The experimental procedure is summarized zs follows. After
hydrogen isotope gases were charged intoc the cascade from uraniun
beds, the mixture within the cascade was circulated through the
equilibrater to make its composition the egquilibrium state at
room ‘temperature before the distillation. The columns were
individually operated in the total reflux mode until steady state

was achieved. The columns were then put into cascade operation.
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configuration of those proposed by the authors (5) for the
blanket tritium processing system, and gives preliminary
experimental data for the above system. In addition, the
information obtained in the present study is useful for other
cascades, since the two-column cascade can be regarded as a basic

component of those composed of several columns.

2. EXPERIMENTAL

The configuraticn of the two-column cascade is shown in Fig.
T. The ©bottom stream of the lead column is fed to the second
column. The output streams of the cascade are recycled as the
feed. Golumns I and T of the TSTA isotope separation system(g)
were used .1in the present study as the lead and the second
columns, respectively. Specifications of both the columns are
presented in Table 1.

The experimental procedure is summarized azs follows. After
hydrogen isotope gases were charged into the cascade from uranium
beds, the mixture within the cascade was circulated through the
equilibrator to make its composition the equilibrium state at
room temperature before the distillation. The columns were

individually operated in the total reflux mode until steady state

was achieved. The columns were then put into cascade operation.
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The separation characteristics of the cascade were measured by
varying the vapor velocities and the reflux ratiocs of the columns
(flow rates of output streams and outputs of reboiler heaters).
To reach the steady state, approximately 2 h was needed for the
total reflux mecde, and 4 h for the cascade operation.

The total amount of gases charged inte the cascade was
about 35 mol, and the atomic percentages of the three 1isctopes
were 11.5%, 76.07 and 12.5%, H, D and T, fespectively. Lg
described in the preceding section, one of the objectives of the
present study is to cbtain preliminary experimental data for the
cascades proposed by the authors for the blanket tritium
processing system. In the blanket tritium processing system,
either H2 or D2 is added to the heium purge gas tc decrease the
tritium 1nventeory in the blanket and to reduce the production of
tritium oxide. The above-mentioned percentages of three isotopes
are rcughly equal to the calculated values for the holdup in the
cascade proposed for the case where the tritium is diluted with

D2 by two crders of magnitude(5).

TRy rr gy " M - {1 851 AR . ML - N
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3. RESULTS AND DISCUSSION

3.1 Pressure Drops across the Columns

Figure 2 shows +the relation between - the pressure drops
across the columns and the vapor velocity. The measured values
are roughly proportional to the vapor velocity for both columns,
and neither flooding nor loading is observed. Although the
packed height of Column T is smaller than that of Column I (see

Table 1), the pressure drops for Column T are larger than those

of  Column I. The data are too limited to establish the reason
for the difference between the columns. Two possible
explanations are suggested. The dominant molecular species

within Column I (the lead cclumn of the cascade) are H2, HD, HT,

D2 and DT, and those of Column T (the second column of +the

cascade) are D, DT and T, (see Appendix). Hence, the

physicochemical properties of the fluid (e.g. density and
(3)

Another explanation
(10)

viscosity) may affect the pressure drop
is the effect of the inner diameter. Sherman et al. have
reported the pressure drops of Columns I and T. The measured

value of Column T with D, in the total reflux mode was slightly

2
larger than that for Cclumn T. The difference in inner diameter
between the columns 1is small (see Table 1). However, the
experimental results obtained by Sherman et al. and the authors
may suggest that the inner diameter of the packed section is one
of the factors affecting the pressure drop.

In Fig. 2, +the pressure drops for Column I obtained in our

(3)

previous work y which were measured with H-D in single column
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operation, are alsc shown for comparison. The present
experimental data are slightly smaller than those of our previous
work, however, nc significant difference i1s observed. The
pressure drop obtained in the single cclumn operation can be used

to deal with the cascade c¢peraticon.

3.2 Separation Performance of the Coclumns

Simulation models wused for analysis of experimental data
(i.e. determination of the overall HETP values and calculation of
compositicn digtributions within the columns) does not
incorporate the heat balances and the nonideality of the isotope
solution. The simple models used are sufficient for the above-
mentioned obiectives. The Tbasic equations of <the simulation
models and the analysis procedure of the experimental data were
described in Refs. (3), (4) and (171).

In +the single colunn experiment previously performed by the
authors (3)(4), the oversall HETP values of Column I were 4~§6 cn
and the HETP depended little on the column height. The four-
column experiment of the authors(g) gave the information that the
overall HETP wvalue of 5 cm was roughly valid for evaluaticn of

the separation performance of the columns. Fig. 3 shows the

composition distributicon of Column I in the cascade cperation for
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a representative run. The calculated lines are also drawn in the
figure under the assumptions that the overall HETP value is 5 cm
and the HETP is constant with column height. The experimental
and calculational conditions of the run are shown in Table 2
The calculated results are in rough agreement with the
experimental observaticns. For Column I, we can thus confirm the
engineering data oblained in the single column experiment.
Columns I and T differ in height and inner diameter of
packed section, which may possibly affect the separation
performance. Table 3 shows the overall HETP values of Column T
for wvariocus vapor velocities and reflux ratios. The measured
values are about 4~5 cm, and no significant difference is
observed 1in comparison with those for Column I obtained in our
previous work. The differences between the columns in packed
héight and inner diameter are not large. The packing materials
used are the same (see Table 1). Fer the above reascns, no
effect of the inner diameter and the packed height is observed on
the separation performance of the columns. Figure 4 shows an
example of comparison between experimental observations and
calculated results for the composition distribution within Column
T in the cascade operation. The experimental and calculational
conditions are presented in Table 2 . The calculated results are
in close agreement with the experimental observations, and it can
be confirmed for Column T alsc that the HETP is constant within

the column.
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3.3 Control Method of the Cascade

The control scheme of the columns in the present experiment
ig illustrated 1in Fig. 5. For Column I, the pressure 1is
controlled by the condenser load (temperature of the refrigerant
helium gas), and the output of the reboiler heater is manipulated
to control the liguid level in the reboiler. The liquid level in
the rebeiler of Column T is controlled by the output of the
reboiler heater. The fleow rates of output and input streams of
the cascade are maintained ccnstant. Hence, the liquid holdups
in the reboilers of both columns vary with the flow rate of the
bottom stream of Column I (feed stream of Column T). For
instance, the liguid holdup of Column I in the reboiler increases
with decreasing thé flow rate of bottom stream, while that of
Column 1 decreases. The flow rate of the bottom stream of Column
I depends on the difference of pressures between the columns.
Accordingly, to maintain the liguid holdups in the reboilers of
both the columns, the pressures of the columns have to be
stabllized.

Figure 6 shows an example of dynamic variation of the
pressures and the liguid levels in the reboilers when the reflux
ratios are changed stepwise as presented in Table 4. The
pressure of Column I was successfully controlled. For Column T,
the pressure was maintained constant by adjusting the condenser
icad. The dynamic behavior of the liquid levels in the reboilers
indicates that the liguid holdups within the column vary rapidly
and reach steady values within 20 min even for the actual size

columns used. Since the pressures of the columns were almost
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maintained constant, the 1ligquid holdups in the reboilers were
stable after the above rapid variation.

Thé most critical task of the two-column cascade simulated
in the present experiment is to obtain a desired product, which
i1s high purity tritium, from the bottom of the second column(é).
As discussed above, the condenser loads of the columns would be
key parameters for stable operation of the cascade. To obtain
high purity tritium from the product of the cascade, the flow
rates of the bottom streams shculd be chosen as the manipulated
variables''2).  The 1liquid 1levels in the reboilers can be
controiled Dby the flow rates of the top streams. To cope with
fluctuation of flow rates of the feed streams, the output of the

(12) |

reboiler heaters are manipulated The control method thus

proposed for the cascade is illustrated in Fig. 7.
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CONCLUSION

The pressure drop of Column T was larger than that of Column
I in spite of the smaller packed height of Column T. This
phenomenon may result from +the differences in the
physicochemical properties of the fluid within the c¢olumn
and the inner diametler of the packed section.

It was verified in the cascade operation that the overall
HETP values of Column I were about 5 cm. For Column T, the
overall HETP values of 4~5 c¢m were obtained. No effect of
the difference between the columns in the packed height and
the inner diameter was observed on the separetion
performance. Tt was also confirmed for both the columns
that the HETP depended little on the column height.

A basic control method of the present cascade was proposed.
Pressure 1increases are minimized by adjusting the condenser
loads for ©both the columns. The flow rates of bottonm

streams are manipulated to control the preduct purity.
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CONCLUSTION

The pressure drop of Column T was larger than that of Column
I in spite of the smaller packed height of Column T. This
phenomenon may result from the differences in the
physicochemical properties of the fluid within the c¢clunn
and the inner diameter of the packed section.

It was verified in the cascade operation that the overall
HETP values of Column T were about 5 cm. For Column T, the
overall HETP wvalues of 4~5 c¢m were obtalned. No effect of
the difference between the columns in the packed height and
the inner diameter was observed on the separation
performance. Tt was also confirmed for both the columns
that the HETP depended little on the column height.

A basic control method of the present cascade was proposed.
Pressure increases are minimized by adjusting the condenser
locads for ©both the coiumns. The flow rates of botton

streams are manipulated to control the product purity.
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Table 1 Specifications of distillation columns

lead column second column

Inner diameter (cm) 2.84 2.50
Packed height (cm) 412 320

Volume of condenser (cmB) 2000 2000
Volume of packed secticn (cmB) 2600 1600
Packing material Heli_Pak (SUS-316)

LehX4 4AX2.3 mnm

Tabie 2 Experimental and calculational conditions

Run A Eun B
Column 1 T
Pressure {(Torr) 772 636
Flow rate {(mol/sec) -3 )
top 2.2}(?0_3 8.5}(10_4
bottom 4.0x10 4.9%x10
Vapor velocity (cm/sec) 4.9 2.21
Liguid holdup in
reboiler (mol) Te47 1.01
Number of total
theoretical stages 84 82
Feed stage number 54 18

7127‘“
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The oversall HETP values for Columﬂ T

Overall HETP

{cm) 4.0 45 45 3.9 47 5.0
Vapor velocity' _
(enm/sec) 2.2 6.4 7.3 7.5 8.1 8.3
Eeflux ratio
(-) 45 39.6 10.5 8.9 22.1 19.2
Table 4 Variation of experimental conditions
Column I Column T
OQutput of reboiler
heater (W) 2020 23+18
Flow rate ) top 22.0*7.1 33.0*3.7
{mol/sec x10 ™) .
bottom A40.4-+6.7 - 7.0-3.0




Fig.1 Configuration of two-column cascade
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Table A-1 Experimental conditions of all runs 1/2

Run&% Pressure Pressure Liguid "Qutput of Flow rate Reflux
col. of column Drop level in reboiler {cc/min) ratio
No. (Torr) reboiler heater Tep Botton

1 715 Torr 1.05 65.7mm 25.9W 0 0 -
col 0.941 atm 3.83mol 77.97mol/h

-1 6.8cm/s

1 730 Torr 3.17 34 .9mm 17.7W 0 0 -
col 0.961 atm 1.99mol 53.88mcl/h

~T 6£.20cm/s

2 763 Torr 1.58 1%.7mm 35.4W 0 0 -
col 1.0C4 atm 1.08mo0l 102.7mel/h

-1 8.72cm/ s

2 719 Torr 4.09 (33mm) 28.7W 0 0 -
col 0.947 atm {(1.9m0l) (84.3mol/h)

_T (9.82cm/s)

3 787 Torr 1.98 27.3mm 31.3W 2989 ,3428 10.53
col 1.036 atm T.52mol 92.33mol/h (8.01,9.18

-1 7.33cm/s mol/h)

3 730 Torr 2.71 20.7mm 16.3W 2773,655 5.48
col 0.261 atm 1.17mol 48.14mol/h (7.43,1.75

-7 5.56cm/s mol/h)

4 767 Torr 1.27 37.3mm 18.8W 3993,1991 427
col 1.009 atm 2.10mol 56.36mol/h (10.7,5.33

-1 4.59cm/ s mol/h)

4 732 Torr 3.17 18.5nm 25.2W 1336,655 19.18
col 0.963 atm 1.03mol 72.22mol/h (3.58,1.75

-T . 8.37cm/s mol/h)

5 775 Torr 2.78 32, 7mm L0.6W 945,1800 46.08
col 1.020 atm 1.84mol 119.2mol/h (2.53,4.82

-1 9.65cm/s mol/h)

5 636 Torr 1.84 18.2mm 5.2W 1145,655 4.5
col 0.837 atm 1.07mol 17.0mol/h  (3.07,1.75

-T 2.217cem/ s mol/h)

6 766 Torr T.87 27 . 4mm 30.8W 945,4336 34.67
col 1.007 atm 1.54mol 90.28mol/h (2.52,11.6

-I 7.42¢cm/ s mol/h)
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Table A- 1 Experimental conditions of all runs 2/2

6 688 Torr 2.76 12.4mm 21 .7TW 2336,2000 8.91
col 0.90%5 atm 0.65mol 62.0mol/h  (6.26,5.36

~-T 7.49cm/ s mol/h)

7 772 Torr T.53 26 amm 20.iW 2960,5427  6.61
col 1.016 atm 1.47mol 60.31mel/h (7.93,14.5

-1 4.9cm/s mol/h)}

7 665 Torr 2.89 16.6mn 22 .6W L4BR2,945 4377
col 0.875 atm 0.91mol 64.4mol/h  (12.0,2.53

-7 8.06cm/s mel/h)

3 757 Torr 0.09 23.0mn 20.2W 960,900 22.13
col 0.997 atm T.28mol 59,47mol/h (2.57,2.41

-1 L.80cm/s mol/h)

8 704 Torr 2.19 40 . 0mm 17 .8W 500, 400 39.57
col 0.927 atn 2.27mel 54.3mol/h {1.34,1.07

-T 6.43cm/s mol/h)
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Table A-2

Run 1

Results of GO analyses for all runs

/7

Compogition of column-I at the transient state

Pesition -- 81

Time(min) 0 105 148 184
Component

He -— - —— ——
H2 7.97 10.81 9.52 8.43
ED 471.95 30.22 29.27 28.05
HT 26.26 25.71 26.45 26.29
D2 13.93 15.15 16.50 18.11
DT 6.94 14,23 14,40 15.17
T2 — 3.89 3.85 3.96

Composition profile of column I at the steady state

Position (height from bottom : cm)

AN=-1 51 A1S A AZS STA AN-2

(412) (327.7) (226.,1) {144.8) (99.1)} (38.1)  (0)
Component Top Feed Bottom
He - - - - - - -
HZ - 8.43 - - - - -
HD - 28.05 5.30 - 12.91 - -—
HT - 26.29 1417 - 2.54 - -
D2 - 18.11 9C.84 -= T4 .32 G2.59 70.79
DT — 15.17 2.75 - 10.24 74 28.00
T2 - 3.96 -- - - - 1.21

Composition profile of column-T at the steady state
Position (height from bottom cm)

AN-11 53 S3A 538 AN8

(320) (261.6)(231.1)(190.5) (83.8) (0)
Cemponent Top (Feed) Bottom
He -— -— - -
HZ2 - - —— -—
HD 2.14 - - —-—
HT 1.08 -— - - -—
D2 88.53 100.0 0.31 39.05 31.14
DT 8.25 - 96,87 59,00 55.87
T2 - - 2.82 1.95%5 12.99

721ﬂ_
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Table A- 2 2/7

Run 2

Compeosition profile of column-I at the steady state

Position
Component AN-1 51 415 A AZS STA AN-2
He - - - - -— —— -
H2 -- C.15 -— -— - - -
ED 15.24 L.29 -- —— - -- -
ET - 18.95 - -~ - - -=
b2 84.76 73.63 - - -- 87.96 57.96
DT - 2.70 - - - 12.04 39.46
T2 - 0.28 - -—- - -— 2.58

Compositicn profile cf column-T at the steady state

Position {height from bottom : cm)

AN-11 S3 S3A S3B ANB
Component Top (Feed) Bottom
He — - - - —-—
H2 - - -- -— -
HD 2.37 - - -— -
HT 1.4 — - - -
D2 93.27 100.0 97.52 36.00 -
DT 2.96 -— 2.48 59.43 -
T2 -- -= -- 4.57 -

Run 3
Compogition of column-I at the transient state

Position -- AN-2
Time(min) 12 47 83 175
Component
He : e - -——- -—
H2 - - - -
HD -—= -—- -—- -——=
HT -——= -——= -—= -
D2 80,47 81.73 83.67 90.24
DT 18.33 17.74 15.29 9.14
T2 1.28 1.13 1.04 0.62
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Table A= 2

Run 3

Composition of coclumn-T at the

254

3/7

transient state

Fosition
Time(min)
Component

T AN-8

34

7

0

187

He
H2
HD
HT
D2
DT
T2

12.0
65.7
22.7

8 1
6 6
6 2

4,00
5.30
0.70

Composition profile

cf column-I at the steady state

Position
Component AN-1 37 A1S A ARS S14 AN-2
He - -— - - - - -
H2 21.20 1.82 T.44 7.87 - -- -
HD 69 .27 16.12 11,81 33.89 0.48 -— -—
HT 6.45 14.29 284 3.75 0.18 -— -
D2 2.58 66.18 83.48 42.57 92.24 91.72 90.24
DT 0.51 1.59 O.43 11.37 7.10 8.28 9.14
TR - - - 0.62 - - 0.62
Composition profile of column-T at the steady state
Position (height from bottom cm)

AN-11 53 S3A S3EB ANB
Component  Top (Feed) Bottom
He - - - - -
E2 - - - - -
HD - - - —— -
[T - - - - -
Dz 98.45 22.18 87.90 33.26 14.00
DT 1.55 76.77 11.96 61.47 65.30
T2 - 1.05 O.14 5.27 20.70

—— |yt ELS! A e

— 23—
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Table A-2 417
Run 4

Composivion profile of column~I at the steady state

Position
Component AN-1 S A1S A A28 STA AN-2
He - 0.12 -— 0.80 - -— -—
oz 28.87 4eb2 1.65 18.12 0.01 -- -
HD 55.99 18.78 14.62 39.09 1.25 -- -
HT 10.64 8.22 1.69 6.32 0.09 0.05 -
D2 4432 67.33 80.63 2413 85.41 89.20 64.15
DT 0.24 T4 1.41 10.72 13.02 10.60 33.64
T2 —-— - - C.82 0.22 0.15 2.21
Gompecsition profile of column-T at the steady state
Position (height from bottom : cm)

AN-11 S3 S3A 33B ANE
Component Top (Feed) Bottom
He -— - - - —
H2 -- - - —— -—
HD - - - -- -
HT -- - - -- -
D2 100.00 97.61 89.39 52.38 18.02
DT - 2.39 10.50 45.78 60.89
T2 -— -— 0.11 1.84 21.09

Run 5
Composition of column-T at the transient state

Position -- AN-11
Time(min) 0 12 30 L8 64, 8/ 98 118
Component
He -- - -— - -—— -— -— -
H2 - - —— - - - - --
HD - - - - - - -- -—
HT -— - - - - - -- -
D2 98.67 97.25 98.57 97.30 94.85 95.15 94.22 95.33
DT 1.33 2.75 T.43 2.70 5.15 4 .86 5.78 467
T2 -— -— - - - - -= -
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Table A-2 5/7
Run 5
Composition profile of column-I at the steady state
Position
Component AN-1 51 A1S A AZS ST4A AN-2
He 1.16 -— -— -- -— - --
H2 12.66 2.92 0.13 —-= ~-- -- -
HT 1.24 30.91 1.11 1.05 0.49 0.07 -
Dz 4.C3 33.69 88.86 69.02 92.73 91.90 75.31
DT C.14 8.72 0.50 13.23 6.78 8.03 23.54
T2 —— 1.84 - 1.78 -- —— 1.15
Composition profile of column-T at the steady state
Position (height from bottom em)
AN-11 53 534 S3B ANS
Component Top (Feed) Bottom
He - -- - -— . -
H2 —— -— , -— -— --
HD - ) -— -- - -
CHT -— -- -- -— -
D2 93.07 80.71 76.62 63.81 18.47
DT 6.93 18.51 22.20 34.68 62.39
T2 - 0.78 1.18 1.57 19.174
Run 6
Composition profile of ceclumn-I at the steady state
Position
Component AN-7 S A3 i\ ARS STA AN-2
He 1.60 - - -= - - -=
2 14.99 7.33 - 0.73 - e --
HD 61.42  16.69 - 11.89 - - -
HT 10.62 39.03 -— 2.23 - 0.15 --
D2 7.76 16.56 - 56.70 - 86.96 66.04
DT 3.17 T4.25 -- 26.06 -- 12.68 231.12
T2 0.45 6.14 -— 2.38 -- .21 2.83
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Table A- 2 6/7

Run 6

Composition profile of column-T at the steady state

Position (height from bottem : cm)

AN-11 53 S34 S3B ANS
Component  Top (Feed) Bottom
He - - - - -
H2 - - - - -
HD - - - -— -
HT 0.06 - - - -
D2 98.94 87.61 80.54 75.37 33.59
DT 1.00 12.24 18.67 24 .60 60.89
T2 - 0.15 0.79 0.03 5.52

Run 7
Composition profile of coclumn-I at the steady state
Position
Compcnent AN-1 51 ATS A A2S STA AN-2
He 1.18 0.07 0.07 0.40 -— - -
H2 T4 .41 1.82 1.22 3.99 -- -- -
HD 72.30 19.44 15.59 26.37 1.17 .11 --
HT 8.35 16.91 2.22 2.94 0.30 1.07 0.28
D2 3.11 59.56 79.84 51.58 84 .42 86.45 76.99
DT 0.66 2.06 1.04 14.26 13.83 12.19 22.02
T2 -- 0.14 0.01 O.47 0.28 0.19 .71
Composition profile of column-T at the steady state
Position (height from bottom : cm)

AN-11 53 S3A S3B ANS
Compenent  Top (Feed) Bottom
He -— - -- - -
H2 - -- -- -- -
HD 0.06 O.14 - - -—
HT 0.37 -- -- -- --
D2 97.10 88.09 82.74 52.30 14.72
DT 247 11.53 16.66 45.56 68.09
T2 - 0.25 0.60 2.14 17.79

_26 -
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Table A- 2 777

Run 8

Composition profile of cclumn-I at the steady state

Positicn
Component AN-1 S A1S A AZ5 STA AN-2
He L.25 0.05 - -—— - - -——
H2 75.02 6.99 - - - - --
HD 6.70 14.97 -— - -— - -=
HT -- L6 L4 -— -— - - -
D2 10.66  12.13 - - — 95.30 67.80
DT 3.37 12.36 -- - -- 4L.59 30.57
T2 - 7.3 - - -- G.11 1.63
Compesition profile of column-T at the steady state
Position (height from bottom cm)

AN-11 83 534 53B ANS
Component  Top V (Feed) Bottom
He - - . - -
H2 — —- — —— -
HD —- - - - —
ET - - - - —
D2 100.060 39.50 97.64 95.68 38.10
oT - Q.50 2.36 IV A 54 .66
T2 - - -= 0.09 7.25

o 27 —
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Fig. A-2 Dynamic variation of pressure drops of columns during experiment
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