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Abstract Amine-based wet absorption is one of the most extensively studied carbon dioxide (CO,) capture methods.
However, the amine absorbents used in this process can release harmful substances, such as ammonia (NH;) and aldehydes.
These substances are released due to thermal and oxidative degradation. This degradation can negatively impact the
environment and human health. This study analyzed the emission characteristics of NH; during an absorption-regeneration
process. Monoethanolamine (MEA) was used as the absorbent in a laboratory-scale experiment. Simulated flue gases from LNG
and coal-fired power plants were used. The CO, and O, concentrations in the LNG and coal-fired power plant flue gases were 4%
CO, and 15% O,, and 15% CO, and 5% O, respectively. To examine the effect of O, in the flue gas on NH3 emissions, additional
experiments were conducted under three conditions (0, 5, and 15% O,). The results showed higher NH; emissions under LNG-
fired power plant simulation conditions. NH; was emitted at high concentrations during the initial cycles under both conditions.
Emissions decreased over time. NH; was emitted at consistently low levels during the regeneration process. The O,
concentration in the inlet gas significantly influenced NH; emissions. Higher O, levels resulted in increased NH3; emissions.
Therefore, when CO, emissions are controlled at an LNG-fired power plant using the wet MEA process, the concentration of NH;
emitted during the CO, absorption process is expected to be higher than that from a coal-fired power plant, while the
concentration of NH; emitted during the CO, stripping process is expected to be similar. This indicates that harmful substances,
such as NHs, can be emitted from the wet MEA process used for CO, control, and that the emission characteristics can vary
depending on the composition of the flue gas.
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Fig. 1. Schematic diagram of a lab-scale CO, absorption and stripping process using MEA.

Table 1. Simulated flue gas composition during the absorption process.

Condition CO, (%) 0, (%) NO (ppm) H,0 (%) N,
Simulated flue gas from an LNG-fired power plant 4 15 20 2
Simulated flue gas from a coal-fired power plant 15 5 20 2 Balanced
Gas condition with 15% O, 15 15 20 2
Gas condition with 0% O, 15 0 20 2
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Fig. 2. Average CO, emission concentration with time in the test using simulated flue gas from an LNG-fired power plant.
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Fig. 3. Average CO, emission concentration with time in the test using simulated flue gas from a coal-fired power plant.
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Fig. 4. Average NH; emission concentration with time in the test using simulated flue gas from a LNG-fired power plant.
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Fig. 6. The NH; concentration in the effect of O, on NH; emissions experiments 1 test.
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