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CRAPHICAL ABSTRACT

= Over SO of Pin urine was recovered as
struvite by MeCh and sea salr addition.

= Seasalt formed struvite 18X Jess than
did MgCla but lowered chemical cost
28%

= Seasalt and SWash addigon resulted in
lowest chemical mst ar 1.68 USD-(kg
s
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Phosphorus (P) recovery from human urine was evaluated using the addition of MgCl,, sea salt and solid-waste
(SW) indnerated ashes. The stixly objectives were 1o assess and compare the ir effidency for P recovery, costs of
chemicals added and relevant crystal characteristics. Resuls from the experiments conductad between pH range
of 7-11 revealed that P precipitation efficiency was increased 10 89-97% and 72-88% when MgCl, and sea salt
were added. respactively. Pred pitates obnined from both cases were found to contain 10.8-17.1% Pdry weight
which is superior to commercial fertilizer (E80% P). Based on SEM-EDS examination and chemical equil ibriem
thermodynamics, about 3% and 68% of pred pitates were in the form of struvite for the addition of MgQ: and
sea salt, respecively. Although 18X less struvite was formead with sea salt added, cost was found to be reduced
from 4.07 USD-{kg P)~" for MgCh: addition to 291 USD-{kg P) " using sea salt addition. representing a 28%
cost reducion. Furthermare, SW ashes added into the urine increased Precovery e fliciency abows 6-17% Addi-
tion also lowered the mststo 1.75 and 158 USD- (kg P)~" for SW fly ash and bottom ash, respectively. Thus,
ash addition reduced cost and provided an alte mative © landfill disposal. However, addition of SW bottom ash
might resudtinrecoverad Psolids with lead concentration exceeding the EC imit for i norga nic fertilizer. Insum-
mary. results of this study have demonstrad a pragmatic way to recmve rP from human urine withthe use of sea
saltand ash as alternative Mg source and seed Results indicate that this practice notonly produces a good-qua lity
fermilizer as struvie for sustainable P management, but also helps pro@a the water environme nt, and support
circular economy of P in husman ecosys@m
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