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Catalytic Pyrolysis of Ammonium Sulfate Wastewater via CuQO-Based
Chemical Looping for Resource Recovery of Ammonia and Sulfur
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Abstract ; Aiming at the bottleneck that NH; and SO, generated during ammonium sulfate pyrolysis tend to spontaneously
recombine and are difficult to be separated efficiently, an integrated process consisting of crystallization, pyrolysis and
recycling, with CuO as the oxygen carrier in chemical looping was proposed. Experimental results indicate that the
ammonia release rate exceeds 96% at the ammonia releasing stage after reaction at 400 °C , with ammonium sulfate and
copper oxide in a molar ratio of 1:1.5. While at the sulfur releasing stage, after 90 min reaction at 750 °C, sulfur
release rate is over 98%. It is found that after five cycles of CuO-based chemical looping pyrolysis, both the
ammonia-release and sulfur-release rates remain higher than 95%, and CuO also can be regenerated via air calcination.
This process provides a feasible technical route for resource utilization of nitrogen-containing wastewater.

Key words: ammonium sulfate wastewater; catalytic pyrolysis; CuO; ammonia-sulfur resource recovery; recycling;

nitrogen-containing wastewater; wastewater treatment
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Fig.1 Process flowchart for resource recovery from

ammonium sulfate wastewater
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Fig.2 TG-DTG curves of ammonium sulfate
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Fig.5 Effect of molar ratio of ammonium sulfate to copper oxide

and reaction temperature on ammonia release rate
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