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Ammonia Adsorption Capacity of Zeolite X with Different Cations
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Abstract

Zeolite X with Si/Al molar ratio = 1.08~1.20 was produced using a hydrothermal synthesis method. Ion-exchanged zeolite
X samples were then prepared by using metal nitrate solutions containing Mg2+ or Cu®". For all zeolite X samples, X-ray
diffraction (XRD), scanning electron microscopy (SEM), and energy dispersive spectrometry (EDS) were used to identify the
change in crystal structure. The analysis of ammonia adsorption capability of zeolite X samples was conducted through the
ammonia temperature-programmed desorption (NH3-TPD) method. From XRD results, the prepared zeolite X samples main-
tained the Faujasite (FAU) structure regardless of cation contents in zeolite X, but the crystallinity of zeolite X containing
Mg"" and Cu”" cations decreased. The distribution of cation contents in zeolite X was identified via EDS analysis. NHs-TPD
analysis showed that the NH; adsorption capacity of Mgzt and Cu*'-zeolite X were 1.76 mmol/g and 2.35 mmol/g, re-
spectively while the Na'-zeolite X was 3.52 mmol/g (NHs/catalyst). Na'-zeolite X can thus be utilized as an adsorbent for

the removal of ammonia in future.
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Table 1. Experimental Conditions of NH;-TPD

S

Step Time (min) Temperature (C) Gas Flow rate (mL/min)

1 10 30 He 50

2 60 600 He 50

3 60 600 He 50

4 1 30 He 50

5 10 30 He 50

6 30 30 NH; 50

7 15 30 He 50

8 27 300 He 50

9 20 300 He 50
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Table 2. EDS Analysis of Zeolite X with Different Cations
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Element (wt%)

Sample

Si Al Na Mg Cu
Na-X 26.01 2223 36.63 15.14 - -
Mg-X 26.56 22.11 38.39 7.46 5.48 -
Cu-X 23.84 21.19 34.73 7.52 - 12.72
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Figure 2. X-ray diffraction pattems of ion-exchanged zeolite X
samples with different cations.
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Figure 1. SEM image of ion-exchanged zeolite X with different cations.
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Figure 3. NH:-TPD profiles of zeolite X with different cations : (H)
Cw-X, (@ Mg-X, and (A) Na-X.
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Figure 4. Acidity of zeolite X with different cations.
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Figure 5. Acidity of ion-exchanged zeolite X with different pressure
: () Na-X, (@) Mg-X, and (A) Cu-X.
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