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Study on the Performance of CO. Absorption and Mineralization Reaction Under
the Condition of Fly Ash Coupling Mixed Amine Solution
ZHANG Miaoyan s ZHAO Shujie, LU Wei
(College of Safety Science and Engineering, Anhui University of Science and Technology, Huainan, Anhui 232001, China)

Abstract: As an important industrial by-product produced in the process of coal-fired power generation, f{ly ash shows great
potential in CO, mineralization. In order to solve the problem of low efficiency of direct mineralization of CO, by fly ash, N-
methyldiethanolamine (MDEA) /diisopropanolamine (DIPA) mixed amine solution was used to absorb CO, to improve the
subsequent CO, fixation efficiency. The effects of different MDEA/DIPA ratio. solid-liquid ratio, reaction temperature and
reaction time on CQO; absorption and mineralization efficiency were systematically analyzed. The results show that the
performance of MDEA/DIPA mixed amine solution is better than that of monoamine solution. When the MDEA : DIPA is
1 : 3, the solid-liquid ratio is 270 g/L, the reaction temperature is 45 °C, and the reaction time is not less than 30 min, the
CO, loading is the highest, which is 1.66 mol/L, and the mineralization efficiency is 45.2%. The results of FTIR, XRD and
TG analysis show that MDEA/DIPA mixed amine solution mainly contained CO% , HCO; , protonated MDEA/DIPA and
carbamate. Compared with the original fly ash sample, the content of CaCO; in the solid product increased significantly, and
mainly existed in the form of calcite. MDEA/DIPA mixed amine solution and fly ash combine CO, absorption and
mineralization, which provides a reference for CO, storage and fly ash waste treatment.
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Table 1 Chemical composition of fly ash %
SiO; Al; O3 CaO Fe: O3 KO
35.861 26.481 21.623 6.962 2.193
Na; O SO, MgO CaCO; HoAth
1.251 0.891 0.565 0.520 3.653
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Table 2 Reaction process of CO, absorption and mineralization with MDEA/DIPA mixed amine solutions and fly ash('!]
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