UNIVERSITY
OF MIAMI

Phosphorus Uptake and Release by Phosphorus

L3 Accumulating Organisms (PAOs)

NC STATE UNIVERSITY

Julianne Buqgs' ?, Jessica A. Deaver’, and Douglas F. Call’
'Department of Civil, Construction, and Environmental Engineering, North Carolina State University, Raleigh, NC
‘Department of Microbiology and Immunology, University of Miami, Coral Gables, FL

Background/Motivation

d Phosphorus is a non-renewable resource that is | | » TOTAL PHOSPHORUS UPTAKE
critical to agricultural and biological systems. Anaerobic Release ’e Total Anmoronic 1 We used an alpha level
d Wastewater is a significant and continuous source of Release of .05 for all statistical
phosphorus. 13 m Abiotic. Alum tests.
d PAOs are bacterial and archaeal species that can S ﬁ J Results indicate a
store and release phosphorus with metal cations in o4 Biotic, Alum significant difference in
alternating aerobic/anaerobic conditions via o ~ abiotic and biotic
Enhanced Biological Phosphorus Removal E N = Abiotic, No Alum conditions with alum
(EPBR) - added (p = 0.006)
1 Which factors significantly affect P removal from " Biofie, No Alum d Results indicate a
wastewater? 10 significant difference
between abiotic and
Objective PHOSPHORUS UPTAKE TEST biotic conditions without
15 alum added (p = 0.004)
J Determine if PAOs are necessary for effective P removal o 14 0 PAOs were shown to
d Determine if aluminum sulfate is an appropriate cation for P removal by PAOs and/or % be effective at P
by chemical precipitation 5713 =Abiotic, Alum removal during the
d Expectation of phosphorus release (increase) in the anaerobic phase and phosphorus o12 | -+Biotic, Alum aerobic phase.
uptake (decrease) in the aerobic phase ?11 -+ Abiotic, No Alum 0 Alum aided in P
10 ~-Biotic, No Alum removal by PAOs, but
chemical precipitation
! TIME1 ?ISIIN S) 200 was not as effective.
s
e Hml . T | . Figures 4 and 5. Anaerobic P release compared to Aerobic P uptake
i L LT N o }Q | S with all conditions
8 sample bottles  Shake = -~ ~ —  f -
Aerobic Sparge with N, 200 rpm Centrifuge - - Vd loct
Wastewater Add glucose and for 2.5 hrs abiotic group 1h"22" ﬁgf;um Stir for 15 secs S:Jpe;rﬁgtaﬁ? €C
acetate 5 mins at PROSP
Sample O 3800 rpm
Ve Figure 2. Alum Precipitation Experiment
N 4 T i
Aerate for — .
2 5 hrs 10 mg/L Alum No Alum — T
Figure 1. Batch Test Experiment s
| =
Vanadate- Ascorbic Acid  Total Suspended Figure 5. EDS Imaging of PAOs
Molybdate Method Method Solids

Figure 3. Phosphorus Measurement Methods Acknowledgements

This work is supported by NSF Award #201943 and the Department of Civil,
Construction, and Environmental Engineering.

This work may contain confidential information and is intended only for the use of the Science y :
and Technologies for Phosphorus Sustainability Center, North Carolina State University, and the h
J Science and Technologies for Phosphorus Sustaina

This material is based upon work supported by the National Science Foundation, as part
of the Science and Technologies for Phosphorus Sustainability under Grant Number
2019435.

National Science Foundation. Any and all opinions or findings shall not be disseminated or
reproduced without these entities express written consent.




	Slide Number 1

