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Influence of CO, on Engineering of Xenon Enrichment by Activated Carbon
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Northwest Institute of Nuclear Technology. Xi’an 710024, China

Abstract: Radioactive isotopes of xenon are produced in nuclear facilities, and must be
trapped before released into the atmosphere. Study on the adsorption behavior of Xe isotopes
in air or other gaseous medium is of great importance. For the perspective of engineering
application, direct adsorption of multi-component gas at room temperature using activated
carbon was studied. The comparison between multi-stage and single-stage carbon column
adsorption was carried out, and the effects of condition parameters including carbon
consumption were investigated. Experimental results show that single-stage carbon column
is easier to be achieved in engineering application as compared with the way of multi-stage
adsorbing column. For single-stage carbon column, the adsorbing efficiency of Xe reaches
90% with a gas flow velocity of 0. 33 cm/s, and the resistance from the carbon bed is negli-
gible in a certain flow velocity range (0. 02-1. 2 cm/s).
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Fig. 1 Diagram of Xe adsorption

on activated carbon at room temperature
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Table 1 Effect of CO, on adsorption

of Xe on activated carbon

% 2F 1% I [8] ( Breakthrough Ka/
(Condition) time) /min (mL g™ 1)

J& CO, (Without CO») 240 709

CO; 150 443

F (Notes) :$i, 4. 57 mm X 400 mm 3§ 1 5 £ ( Activated car-
bon) ,0=20 C.p=296 kPa,v=0. 33 cm/s

ATROW 43 A o P A5 — B0 4536 - BB R
W R 2425 0.3nm,CO, 43 F2H#4250. 32 nm,
FHT 1 2= 4% (50 1 38 76 196 1 o 1ok L Hh A7 7 38 4 L
Bf. 45RFEW.0o=1.01%CO, i Xe #5740
REUTREY 3800, A UL, 78 TR 45 1F Fo0/F 19 155 10
T LAZE R % CO,.
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Fig. 4 Out-flow curve of CO, on 5A-MS
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Table 2 Loads of activated carbon for one-stage and

two-stage adsorbing columns

W o 750 B o
% B A Ka/
(Grass load of
(Adsorbing column) (mL g™ 1)
activated carbon) /kg
— GG B AT 443 903
(One-stage adsorbing column)
P 0% A 348" 1149
(Two-stage adsorbing column)  709% 564

3 (Note) : 1) 23T 6t CO, 1 fff (Molecule sieve adsorbs CO») 3
2) 1% Pk s %t Xe W fff ( Activated carbon adsorbs Xe) ;

3) EAHERB N 400 m® (Assuming total gas volume is 400 m*)

fE TR St AR A B — N EHESEL K
B ARG R — W B A A B 2.8 m?
P& 3 IR SA S T O LU Tk R P B A B R 2
MOS8, B3 3 w] K. 0 BR AT A A feff 1
AF 710 T o 8 A T L S — 2R R R A S A L
By 0.6 m*, ik 45 TR SC 3G I T — 1 HE
JE o DN SC it 04 #2508, I P i W f
T TR,

3B SN IR TORAL I AL W G B AL A RS R

Table 3 Parameters of two-stage adsorbing columns of 5A-MS and activated carbon

% i 51 Pt FIH L

V/m?
(Adsorbents) (Grass load) /kg (Loading density)/(kg « L™ 1)
5A-MS 1149 0. 74 1.6
W 1 5 (Activated carbon) 564 0.32 1.8
5A-MS+ 1% M 7% (Activated carbon) 1713 3.4

TE (Note) ; W B 7] 25 45 285 )3 B2 DL S SE AT 180 “CIE I T8 4 h J5 i % & i1 5 (Adsorbent loading density was calculated based on the

grass mass after dryness at 180 °C for 4 h)
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Table 4  Effect of flow velocity on adsorption

of Xe on activated carbon

it F 15 I [] K./
(Flow velocity) / (Breakthrough time) / ‘
B . (mLeg 1)
(em s 1) min
0.02 260 468
0.33 180 558
1.2 80 504

¥ (Note) : $in 4. 57 mm X 400 mm J§ 4 % #: ( Activated car-
bon).0=20 C.p=96 kPa
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