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Abstract

This study discussed the trend and future strategy of adsorption technology R&D to effectively recover ammonia emitted
from the livestock fields. A proper ammonia adsorbent should incorporate acidic or hydrogen bonding functional groups on the
surface, as well as a high specific surface area and a good surface structure appropriate for ammonia adsorption. Activated
carbon and minerals such as zeolite have widely been used as ammonia adsorbents, but their adsorption effects are generally
low, so any improvement through surface modification should be necessary. For example, incorporation of metal chloride
included in a porous adsorbent can promote ammonia adsorption effectiveness. Recently, new types of adsorbents such as
MOFs (Metal-Organic Frameworks) and POPs (Porous Organic Polymers) have been developed and utilized. They have shown
very high ammonia adsorption capacity because of adjustable and high specific surface area and porosity. In addition, Prussian
Blue exhibited high ammonia adsorption and desorption performance and selectivity. This looks relatively advantageous in
relation to the recovery of ammonia from livestock waste discharge. In the future, further research should be made to evaluate
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ammonia adsorption/desorption efficiency and purity using various adsorbents under conditions suitable for livestock sites.

Also, effective pre- and/or post-treatment processes should be integrated to maximize ammonia recovery.
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Fig. 1. A schematic demonstration of ammonia production
with condensation.
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Fig. 2. A schematic demonstration of ammonia scrubbing
with sulfuric acid.
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Fig. 3. A schematic demonstration of ammonia adsorption/
desorption on solid adsorbent.
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Table 1. Characteristics of gaseous ammonia adsorbents

Adsorbents | Key materials Advangates Disadvantages
- Wide application as adsorbents for - Low ammoni adsorption
. highly porous structures and performance due to improper
Activated . . . .
Carbon. efc established supply chain. pore size rages for ammonia
* - Highly developed porous structures adsorption.
with various funtional groups. = surface modification required.
- High i ity th: . .
1eher adsorption capacny. than - Lower adsorption capacity than
. activated carbon at unmodified state. .
Natural Zeolite or . . emerging adsorbents due to
. . - Contollable surface chemical properties. . e
minerals bentonite . e Imited controllability for porous
- High feasibility for low costs and
. . structures.
established supply chain.
- Excellent ammonia adsoprtion capacity. ) lelt?d field app]lcablllty for
Emerging - High specific surface areas unverified test records, high costs
MOFs or POPs . o ’ and lacks of supply chain.
adsorbents - High controllability. 4 .
- Poor robustness of MOF with
- Enhanced robustness (POPs). R . .
(i.e.) increasing porosity, etc.
- Good adsorption performances at low
ammonta loading Wlth h.l gh selectlvny,' - More field tests required for
. - Facilitated desorption with water washing. . . .
Others Prussian blue . . . verification and comparative
- Potentially good technical and economical . .
. . estimation with other adsorbents.
effectivenss expected for low level ammonia
gases from livestock facilities.
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