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Catalytic Reforming of Volatiles from Sorption-enhanced Pyrolysis of
Cattle Manure for Synergistic Gas Upgrading and Ammonia Removal

Tian Sicong Sang Wenqi Xu Weixin He Xinrong Han Lujia
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract: Aiming to address the issues of inferior gas quality and ammonia ( NH;) emission during the
conventional pyrolysis of cattle manure, the effect of a two-stage thermochemical conversion process was
investigated, integrating CO, sorption-enhanced pyrolysis with subsequent catalytic reforming of the
derived volatiles, on the upgrading of cattle manure pyrolysis gas with a simultaneous NH, removal. The
results showed that NH, was mainly released in a temperature range of 275 ~ 450°C. CaO addition
significantly improved the yield of pyrolysis volatiles, but simultaneously promoted the emission intensity
of NH, from 0. 031 4 mmol/g for the pure manure to the highest value of 0. 122 9 mmol/g depending on
the CaO dosage. Elevating the pyrolysis temperature from 550°C to 750°C markedly increased H, and CO
yields, while simultaneously enhancing NH, emission. At 650°C , raising the CaO-to-manure ratio from 0
to 3:1 boosted H, to 4. 0 mmol/g and CO to 2. 7 mmol/g, but at the cost of nearly a 4-fold increase in
NH, emission intensity. After the catalytic reforming of pyrolysis volatiles over the metallic nickel catalyst
supported by hexagonal boron nitride (Ni/h —BN) at 700°C , the yield of the upgraded pyrolysis gas was
increased from 7.5 mmol/g to 10. 0 mmol/g, with the total concentration of H, and CO reaching 70% .
Meanwhile, the NH, decomposition rate reached the highest value of 14. 7% , demonstrating a synergistic
effect on pyrolysis gas upgrading and NH, removal. The research result can lay a research foundation for
the control of NH, emission for the clean thermochemical conversion of cattle manure.
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Fig.2 TG — MS results of cattle manure and its mixture with CaO
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Fig.3 Influence of temperature on yield of gas components

and release of NH; during pyrolysis of manure-CaO mixture
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