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Abstract

Ammonia gas as a hydrogen source has received great attention since the importance of hydrogen gas as a clean energy source
increased. However, ammonia is toxic and corrosive to metal such that the absorbent that can store and transport ammonia
became an important issue. As an effort to solve this, a large pored covalent organic framework, COF-10 was proposed as
an adsorbent for storage and safe transportation of ammonia. During the ammonia adsorption process, boron in COF-10 struc-
ture can act as a Lewis acid site and bind with ammonia. In this study, COF was synthesized and its structure was identified
by BET, XRD and FT-IR. The adsorption characteristics of COF were investigated by TPD and adsorption isotherm. The
COF-10 showed an excellent adsorption capacity for ammonia (9.79 mmol/g) which could be utilized as an ammonia adsorbent.
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Table 1. Experimental Procedures of TPD

STEP Time (min) Set point (C) Ramp (C/min) Record Pause

1 50 500 10.0 - -

2 60 500 0.0 - -

3 10 30 -47.0 - -

4 10 30 0.0 - 1 : Pause

5 30 30 0.0 - 1 : Pause

6 15 30 0.0 - 1 : Pause

7 20 30 0.0 1 : REC -

8 60 600 9.5 1 : REC -

9 120 600 0.0 1 : REC -
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Figure 1. Experimental procedures of TPD.
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Figure 3. FT-IR spectra of COF-10.
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Figure 4. N, adsorption isotherm (a) and pore size distribution (b) of
COF-10.
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Figure 5. XPS spectra of (a) C 1s core level of COF-10, and (b) B
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Table 2. Summary of C 1s Core Level Obtained from XPS

Qe - 5 - A5

Functional groups

Binding energy (eV)

Relative intensity (%)

B-C 283.4 579

COF-10 C-C 284.9 30.1

C-O0 286.3 12.0

B-C 283.8 26.8

COF-10 after NH3 gas adsorption Cc-C 284.4 42.7
C-O 285.6 30.5

Table 3. Summary of B 1s Core Level Obtained from XPS

Functional groups

Binding energy (eV)

Relative intensity (%)

B-C 189.7 49.7
COF-10
B-O 191.4 50.3
. B-C 188.5 68.2
COF-10 after NH3 gas adsorption
B-O 1913 31.8
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Figure 6. TPD pattemns of COF-10.
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