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Abstract The nitrogen and phosphorus concentration of roof rainwater harvesting reused for landscape need to be strictly controlled to
avoid eutrophication and algae breeding. Focusing on the adsorption effect of nitrogen and phosphorus on activated alumina, this paper
introduced that modified activated alumina by impregnation method, and the ammonia nitrogen adsorption behavior, physicochemical
properties and main influence factors were characterised. The adsorption efficiency was researched for cooperative adsorption of
ammonia nitrogen and total phosphorus (TP) compared with the single adsorption by activated alumina and modified activated alumina
respectively. The results showed that for modified activated alumina the amount of acidic oxygen containing functional groups increased

through modification, the ion exchange capacity improved, and the ammonia nitrogen adsorption capacity increased by 17.39%. The

[WFSBEH#] 2021-03-30

[E€WBE] EXREAWALIT(2018YFC0406203)

[1EHEEN] ZL(1996— ), 2o Wit B8 07 o) @ SUR /K46 5 B E-mail : 17801071846@ 163. com,

[EEEE] BHI(1964— ), 2o W90 0 W50 S0, 22N A B4 A 7 A B 9T, E-mail : yangyanling@ bjut. edu. en,,



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 41,No. 7,2022
July 25th, 2022

adsorption kinetics of both activated alumina and modified activated alumina fitted well with the pseudo-second-order kinetics model,

and the adsorption isotherms followed the amendatory Freundlich equation. High temperature favored the adsorption of ammonia

nitrogen by modified activated alumina. The best pH range for ammonia nitrogen adsorption performance was slightly acidity and neutral

condition. There was obvious competitive adsorption between organic matter and ammonia nitrogen. The removal efficiency of ammonia

nitrogen and TP for single adsorption and cooperative adsorption of modified activated alumina were improved significantly, The removal

rates of ammonia nitrogen and TP in the cooperative adsorption reached 55. 46% and 97. 22%, respectively, which were 14.05% and

5.01% higher than that of activated alumina. The results provide a reference for the efficient reuse of roof harvested rainwater and the

environment safety of landscape water.

Keywords roof rainwater harvesting eutrophication modified activated alumina cooperative adsorption nitrogen and phosphorus
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