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The Evaluation of CO Adsorbents Used in PSA Process
for the Purification of Reformed Hydrogen
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Abstract >> Natural gas reformed hydrogen is used as a fuel of fuel cell vehicle, PSA process is used for the
purification of reformed hydrogen. In this study, the performance of CO adsorbent in PSA process was evaluated.
Zeolite adsorbents used in the commercial PSA process is used. The physical and chemical properties of adsorbents
were characterized using BET apparatus, XRD, and FE-SEM. The breakthrough apparatus modified from GC was
used for the CO breakthrough experiment, the quantitative analysis of CO adsorption capacity was performed using
CO breakthrough curve. Zeolite 10X and 13X showed superior CO adsorption capacity than activated alumina.
The CO adsorption capacity of zeolite 10X is more than twice of zeolite 13X even the BET surface area is low.
It seems that the presence of Ca cation in zeolite 10X is beneficial to the adsorption of CO.
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Fig. 1 Schematic of CO adsorption-desorption experimental
setup
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Table 1 Physical and chemical properties of adsorbents

BET S. A.| Pore vol. | VAl Cation
Adsorbent (mz /o) (ccle) (atomic (atomic
& & ratio) ratio)
TOP 680 0.38 1.35 Ca/Al = 1
MID 788 0.40 1.45 Na/Al = 1
BTM 307 0.42 Al only none




Fig. 2 FE-SEM images of adsorbents (x1,000)
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Fig. 3 XRD spectra of adsorbents

3.2 CO E% B4 EM

et He St 44 9] COS 23Rt
Hes &29, 2| Aol fA1%= 5k CO7}
FEEA GeF S F2sEe] kgl uh
2t CO7t fr=57] AlRtebm, F2AI7F 8] 3t
= 9499 covt a2 §254 Hch COE x
A 7IAE S HA g_}ﬂﬂoi_,_a FEEHE
CO%| s&E 57t CO F2ke] w4 (Break-

through Curve)& &< ‘ZLU%, Fig. 40] &ubA3]
CO &2 wh} =A419] FEiE Uefileh Co= 74
71748 CO9| FEolH, Ce FE7IA0A¢
CO9 FE&, tp= COY f&o] AREE AL e
CO%J F2AE 3] =ohe= Altolth 4Tt

=
=

Fig. 4 Typical breakthrough curve of adsorbent
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C : adsorption column inlet CO concentration
Co : adsorption column outlet 5% CO Fx

t : elapsed time after CO adsorption
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Fig. 5 Breakthrough curves of TOP adsorbent on CO adsorption

depending on flow rate (5% CO/He)
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Fig. 6 Breakthrough curve of TOP, MID, and BTM adsorbent
on CO adsorption with 100 SCCM 5% CO/He
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Table 2 Mean adsorption time and variance of adsorbents
on CO adsorption with various flow rate

Adsorbent F(lé)évc%e u (sec) o (secz) o/p
50 443.5 9325 0.22

75 298.7 2908 0.18

TOP 100 222.5 1914 0.20
150 149.1 813 0.19

200 112.7 601 0.22

50 154.9 559 0.15

75 102.8 670 0.25

MID 100 84.6 322 0.21
150 60.0 172 0.22

200 48.0 125 0.23

50 8.1 6938 3.26

75 4.8 237 3.21

BTM 100 3.9 134 2.97
150 2.4 52 3.00

200 1.9 26 2.68
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Fig. 9 Cation sites in zeolite X'¥
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