
Algae Biofilms For Precipitation of Struvite

Parker Goldsberry, Kyle Hillman, Dr. Ron Sims | Utah State University Department of Biological Engineering

Background

Abstract Expected Results

Acknowledgments

References

• Struvite is a nuisance mineral that precipitates in 
wastewater treatment plants. There currently exist 
processes for intentional struvite removal, but these 
are costly in terms of the facilities and energy required. 
Struvite has been previously observed on RABR 
surfaces at Central Valley Water Reclamation Facility. 
Algal biofilms increase the pH sufficiently to allow for 
this precipitation. Thus, we are using algae to do the 
Precipitation, saving energy and increasing the cost-
competitiveness of the process.

• Struvite is useful as a fertilizer and also as a fire 
retardant, which is a high value product that will help 
the economic case for struvite removal [2].

• Fire retardants are often phosphorus based. The 
amount of phosphorus in the world is limited, with 
phosphorus mines necessarily contributing to our 
supply for fertilizer and fire retardants. In a circular 
economy, we would stop throwing away our 
phosphorus and remake it into something else, in this 
case, fire retardant or fertilizer.

• Needless to say, fertilizer and fire retardants are of 
great value to society. Since we cannot depend on 
phosphorus mines to always supply our needs, we 
must engineer ways to recapture used phosphorus.

• The potential impact of our findings will be that 
struvite recovery at water reclamation facilities may 
become more economical.

• Because struvite was observed previously  on a RABR, and 
in pipes in wastewater plants, we expect to find it on our
cotton belt RABR.

• Because the cotton belt will have significant exposure to 
air (2-3 minutes in between dips), we expect the struvite 
crystallization to be quicker than in smaller RABRs.
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Methodology
• Pilot scale RABRs will be built to test the precipitation of struvite. One RABR will be placed at 

Central Valley, the other will be placed in Logan in a greenhouse. 
• RABRs will be continuously operated with pressate serving as the nutrient source.
• Struvite yield and productivity will be measured. Yield will be measured in terms of g struvite 

per square meter of substrate, productivity will be measured in terms of grams of struvite 
produced per square meter of substrate per day.

[1] “Struvite formation associated with the microalgae biofilm matrix of a rotating algal biofilm reactor 
(RABR) during nutrient removal from municipal wastewater” – Kyle M. Hillman and Ronald C. Sims
[2] “More than a fertilizer: wastewater-derived struvite as a high value, sustainable fire retardant” –
Andrew H Kim, Anthony C Yu, Sahar H El Abbadi, Katie Lu, Doreen Chan, Eric A Appel, Craig S Criddle.

Thank you to the following sources of funding and support:
• Central Valley Water Reclamation Facility
• WesTech

Rotating Algae 
Biofilm Reactor

Anaerobic 
Digester

Clean 
Water

BioplasticsP Rich Soil
Amendment

Biocrude

Liquid 
Phase

Algae Biomass

Our Goal is to precipitate Struvite in a controlled manner at Central Valley Wastewater Reclamation 
Facility. Using algae to raise the pH, instead of air or chemicals, could result in significant cost savings, 
especially when the value of the algae-derived bioproducts is taken into account. By growing algae on a 
cotton belt substrate on a Rotating Algae Biofilm Reactor (RABR), that is dipped often in nutrient rich 
pressate, we are providing both the needed pH raise and nucleation sites for struvite. In 2019, struvite 
was observed on RABRs at Central Valley [1]. We expect to see the same struvite precipitation effect on a 
cotton substrate.
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