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Abstract — The Ni based adsorbent was prepared by co-precipitation method and its performance for removing car-
bon monoxide was investigated. Here, silica, aluminium silicate and y-alumina were used for carriers of catalyst.
Ni(NO;),"6H,0 and Ni(CH;COO),4H,0 were utilized for Ni precursors. Precipitants were urea and citric acid. After
precipitation of Ni salt on the carrier and following reduction using H, gas, adsorbent was prepared and its performance
was analyzed based on EDS, TPR and XRD experiments. In accordance with change of precipitation agents, Ni salts on
carrier, carriers and reduction condition. Adsorbent performance for removing carbon monoxide was investigated. The
adsorbent with 54.8 wt% Ni prepared using urea precipitant under reduction condition at 500 °C for 3 h exhibited the
best CO removal performance.
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Fig. 1. Experimental apparatus for CO adsorption reaction.
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Fig. 2. X-ray diffraction pattern of (a) Ni(OH),/SiO,; drying at 110 °C
for overnight (b) NiO,/SiO,; calcination at 500 °C for 3 h (c)
AlL,05:3Si0, (d) T-ALO; (e) SiO,.
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Table 1. EDS of adsorbents prepared in this work.
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Sample NiO, Citric Acid* NiO,/SiO, (a) Urea* NiO,/SiO, (b) Urea*
Element Ni(NO;),-6H,0** Ni(NO;),-6H,0** Ni(NO,),"6H,O**
C -- 48 4.7
(0) 29.7 41.5 284
N -- -- 1.5
Si 21.9 27.0 10.6
Ni 48.4 26.7 54.8
Total 100 100 100
Sample NiO,/SiO, Urea* NiO,/Al,05-3Si0, Urea* NiO,/1-Al,05 Urea*
Element Ni(CH;COO0),4H,0** Ni(NO;),"6H,0 ** Ni(NO,),"6H,0**
C 4.4 4.9 3.7
(o) 38.8 394 30.1
Si 14.0 14.9 --
Al -- 4.7 122
Ni 42.8 36.1 54.0
Total 100 100 100

nickel weight percentages of the adsorbent decreased (a) with increasing (b) concentration of Ni

*precipitating agent
**nickel source
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Fig. 3. TPR of 54.8 wt% NiO,/SiO, Pretreatment condition: 30 °C~
450 °C (5 °C/min), at 450 °C for 2 h with He (flow rate: 30 cc/
min). Reduction condition: 100 °C~800 °C (5 °C/min), at 800 °C
for 30 min with 5% H,/Ar (flow rate: 30 cc/min).
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Fig. 4. Breakthrough curve of CO adsorption over various adsorbents,
(@) Ni(NO;),’6H,0 (b) Ni(NO5),6H,0+Urea (c) 48.4 wt% NiSiO,,
using citric acid (d) 26.7 wt% Ni/SiO,, using urea (e) 54.8 wt%
Ni/SiO,, using urea. Reduction condition: 5% H,/Ar at 300 °C
for 5 h. Reaction condition : GHSV=11,820 h''; Temperature
=RT.
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Fig. 5. Regeneration of 26.7 wt% Ni/SiO,, (a) Fresh adsorbent (b) first
regeneration (c) second regeneration. Regeneration conditions:
at 300 °C for 1 h with He. Reduction condition : 5% H,/Ar at
300 °C for 5 h. Reaction condition : GHSV=11,820 h''; Tem-
perature = RT.
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tion condition : 5% H,/Ar at 500 °C for 3 h. Reaction condi-
tion : GHSV=11,820 h'; Temperature = RT.
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