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Interference Mechanism of H,S on CO; Adsorption of Aluminum-Based Solid Amine
Adsorbent
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(1. School of Environmental Science and Engineering, Southern University of Science and Technology, Shenzhen 518055,
Guangdong, China; 2. Key Laboratory of Municipal Solid Waste Recycling Technology and Management of Shenzhen City,
Shenzhen 518055, Guangdong, China)

Abstract: The interference mechanism of H,S impurity on the CO, adsorption performance of solid amine adsorbents is still
lack of comprehensive research. An aluminum-based solid amine adsorbent (PEI@Al,03;) was prepared with Al,O3 as a
support to load polyethyleneimine (PEI), and the influence of H,S on the CO, adsorption capacity, adsorption rate and cyclic
adsorption performance of the adsorbent was investigated. The results show that the competitive adsorption occurs when H,S
and CO, coexist due to H,S and CO, simultaneously grabbed the active sites of amine groups on the adsorbent. However, the
adsorption competitiveness of CO, is larger than that of H,S under the simulated biogas condition (i.e., 40% CO,+59.5%
CH4+0.5% H,S), thus inhibiting H,S adsorption. Furthermore, the optimal adsorption temperature of CO, and H,S is
inconsistent, and the CO, adsorption capacity and cyclic stability of PEI@AI1,0; are not disturbed by H,S at the optimal
adsorption temperature of CO,.

Keywords: hydrogen sulfide impurity; interference mechanism; aluminum-based solid amine adsorbent; carbon dioxide adsorption
performance
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Fig. 1 XRD patterns of CFA and nano-Al,04
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(a) Nano-Al,O; support(Low magnification)

(b) PEI@AIL,O3(Low magnification)

(c) Nano-Al,O; support(High magnification)

(d) PEI@A1,05(High magnification)
K2 49K ALO; BAAM PEI@ALO; MM FESRFIE SEM
o
Fig. 2 Microstructure characteristics of nano-Al,O; support
and PEI@A1203
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Fig. 3 Pore structure characteristics of nano-Al,O; support
and PEI@A1203

£ 1 ALO; Fi{kF PEI@ALO; FLE D%
Table 1 Pore size distributions of Al,O; support and PEI@AI,O;

Pore size distribution

Sample

<2nm 2-5nm 5-10nm 10-20 nm 20-50 nm 50-100 nm =100 nm
Nano-Al,O5 0.0160 0.0470 0.4000 0.4200 0.3500 0.2700 0.1500
PEI@ALO; 0.0003 0.0009 0.0010 0.0009 0.000 6 0.0019 0.0007
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Fig. 4 H,S and CO, adsorption perfomance of PEI@Al,O3
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Fig. 5 Co-adsorption capacity and adsorption rate analysis of
H,S and CO, for PEI@AI1,0;3 at 30 C
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Fig. 6 Co-adsorption capacity and adsorption rate analysis of
H,S and CO, for PEI@AL,0; at 90 C
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Fig. 7
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Fig. 8 Infrared spectra analysis of PEI@AILO; after cyclic
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