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Recent Advances in Pre-Purification Adsorber for Air Separation Unit
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A lot of new technologies related to pre-purification adsorber unit for air
separation unit have been developed in these 10 years. Dynamic simulation enabled
the optimaization of the operation paramater of pre-purification unit. Removal of
the small quantity impurities such as N,0 and hydrocarbons have contributed to
stable operation of the unit. New catalyst realized ultra high purification system for
removing H, and CO without the catalyst deterioration. In this paper, these several

key technologies were introduced.
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Fig. 1 COa: concentration variation with time during
adsorption step. AE-6 : lower position of zeolite layer,
AE-7 : middle position of zeolite. (Symbols : experimental
data, Line : calculation)
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Fig. 2 Temperature variation with time during regenera-
tion step. (Symbols : experimental data, Line : calcula-
tion)
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Fig. 3 Relations of feed air temperature and height of
required adsorbent layer.(O: Position of the tip of H.0
mass transfer zone in activated alumina layer, A\ : Position
of the tip of CO2 mass transfer zone in zeolite layer)
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Fig. 4 Relations of feed air temperature and tip position
of the CO2 mass transfer zone in zeolite layer.
Adsorption time (120min,103min,97min) : As for each
adsorption time, water load becomes same
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Fig. 5 N20 isotherms on various zeolites at 25°C .
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Table 1 Comparison of adsorber for N2O removal.

Conventional

Adsorbent NaX  MgX
(not remove)
Height of layer (-) 1.0 24 1.2
Regeneration flow rate (-) 1.0 1.7 1.1

Values are shown as the ratio for the value of conventional
adsorber.

3.2 ®IbKE

22T Bl 1 O 22 2 I Bl o B ZE KR D R A
Y1 (ppm L)L) & LT, IbEEEPICIENET 2 Rk
IKEHD DB, HERTIDROWLBRZRENT
TET, TOREZEIMRDT EMEMNITEDBNT
W5,

RTINS 851C 35U BARRERIL/KZFADBRAICEI L
TiE, TR RAREREBAL KRS DV T OH B
b OERNGERELRERINTOER9D, T 2L
FIA4 MBI U TR T — 2 2HRICHET S &
BEHETH S,

Fi 42 D BRACIK I & WAL PR 35 D 6 W s T e A
R7% Fig. 610 g, RTIREE LI A—H—DHRX5
NaX %z NaX A 5L U NaX B & L T/RL 7z,

WINhE, 7EFLUVRIFIFREBIREINTVS
W, TanvRCI A E BeRFELD &R LFHEH
5, _MBILRFEDIRIDIAE - Telf il TR RALKE



Concentration (-)

0 100 200 300 400
Time (min)
(a) NaX zeolite A

Concentration (-)

0 100 200 300 400
Time (min)
(b) NaX zeolite B

Fig. 6 The breakthrough curves for various hydrocarbons
on NaX zeolites. (10°C, 550kPa)
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Table 2 The removal rate of hydrocarbons.

Adsorbent NaX zeolite A NaX zeolite B
Temperature 10°C 10°C
C2H: 100 % 100%
Cz2H4 40% 66 %
CsHe 100% 100%
CsHs 40% 53%
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Fig. 7 Conventional system for H2 and CO removal.
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Fig. 8 The image of dual function catalyst.
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Fig. 9 New system for H2 and CO removal.
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Fig. 10 Pre-purification adsorber for high purity N2
generator.
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