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ANAEROBIC DIGESTATES 
Digestate refers to the material produced by the process of 

anaerobically digesting biodegradable materials.  Digestate consists of a 

mix of microbial biomass (produced by the digestion process) and 

undigested material.  

Digestate contains all the nitrogen, phosphorus and potassium present 

in the original feedstock and as a consequence has value as an organic 

fertilizer; mass will typically be reduced by approximately 15%; 

Typical composition of digestate:  Nitrogen: 2.3 - 4.2 kg/ton;  

Phosphorous: 0.2 - 1.5 kg/ton; Potassium: 1.3 - 5.2 kg/ton;  

 

Once the costs of transportation and spreading are taken into account 

the digestate value can be close to zero, and may even be a cost to the 

producer; Furthermore land application is only appropriate during the 

growing season, requiring digestate to be stored for significant months 

of the year; and 

 

If the number of operating AD facilities increases, as currently 

predicted, local competition for land based markets will also increase, 

with a consequential impact on transportation and spreading costs.  



AMMONIA+ RECOVERY UNIT  (A+RU) 

ADVANTAGES 

Recovery of both nitrogen and phosphorus, as two independent products – 

Calcium phosphate fertilizer and ammonium salt solution, which can be 

combined to make a variety of fertilizers with different N,P content; 

Recovery of nitrogen and phosphorus can be independently controlled to 

achieve the desired water effluent requirements;  

Chemical usage are coagulant for Calcium Phosphate precipitation, Calcium 

hydroxide and appropriate acid, for ammonium salt production;  

Produces saleable products (Bio-Ammonia products and Calcium 

Phosphate);  

Removes divalent metals as hydroxides, which reduces their content in the 

wastewater; and  

Simple to install and cost-effective to operate. 
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PHOSPHORUS PRECIPITATION 
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SOLID PRECIPITATE AFTER 

CALCIUM HYDROXIDE ADDITION 

Constituent Percentage 

P2O5 24.4 

Calcium 27.3 

Potassium 0.9 

Magnesium 1.8 



MEMBRANE SEPARATION OF AMMONIA 
Hydrolysis of membrane 

material results in poor 

performance and eventual 

system failure 
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A+RU MEMBRANE SEPARATION 
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Only ammonia gas is transported across the membrane, and 

liquid water cannot get across the dense layer of the membrane; 

 

Unaffected by hydrolysis of membrane material 



NUTRIENT RECOVERY FROM  

HOG FARMS - PRETREATMENT 



NUTRIENT RECOVERY FROM  

HOG FARMS – POST TREATMENT 



ECONOMIC ANALYSIS 

Flowrate:  760 gpm                         190 gpm 

BOD   3,132 mg/L                     6,000 mg/L 

COD   5,000 mg/L                     9,000 mg/L 

Volatile Solids 2,900 mg/L                     3,500 mg/L 

TSS   4,000 mg/L                     4,600 mg/L 

pH   8.1                                   9.0 

TKN   1,800 mg/L                     7,000 mg/L 

TP   350 mg/L           800 mg/L 

        Pre-Treatment              Post Treatment 

Production Rate of Calcium Phosphate:   2,920 tons/year 

Production Rate of 19 wt% ammonia-water solution:         

      15,766 tons/year 



Phosphorus Recovery for Pre-Treatment Process  

 
Equipment Cost of Phosphorus Recovery Process  $1.2 million (+ 20%) 

Consumption of Calcium Hydroxide powder:           70 ft3/day  

Gross Sales of Calcium Phosphate fertilizer at $200/ton   $584,098 per year 

Cost of Calcium Hydroxide bags at $80/ton    $142,370 per year 

Cost of chemical coagulant:      $100,000 per year 

Electrical Operating Cost per year     $38,620 per year at 

         $0.08/kWh 

Gross Profit from Phosphorus Recovery Process    $303,107 per year 

                Phosphorus Recovery for Post-Treatment Process  

 
Equipment Cost of Phosphorus Recovery Process   $760,000 (+ 20%) 

Consumption of Calcium Hydroxide powder:                         35 ft3/day 

Gross Sales of Calcium Phosphate fertilizer at $200/ton  $271,188 per year 

Cost of Calcium Hydroxide bags at $80/ton    $ 71,446 per year 

Cost of chemical coagulant:      $ 60,000 per year 

Electrical Operating Cost per year     $  23,500 per year 

         at $0.08/kWh 

Gross Profit from Phosphorus Recovery Process    $116,242 per year 



                       Ammonia Recovery for Pre-Treatment Process  

 
Equipment Cost of Ammonia Recovery Process   $950,000 (+ 20%) 

Consumption of 50 wt% Sodium Hydroxide solution  55 gallons per year 

Water consumed (Deionized)      5.8 gpm 

Cost of electrical power      $180,000 per year 

       at $0.08/kWh 

Consumption of 50 wt% Sulfuric acid   110 gallons per year 

Gross Sales of Ammonia-Water solution at $50/ton   $788,312 per year 

Yearly cost of chemicals      $      4,000 per year 

                     Ammonia Recovery for Post-Treatment Process  

 
Equipment Cost of Ammonia Recovery Process   $630,000 (+ 20%) 

Consumption of 50 wt% Sodium Hydroxide solution 25 gallons per year 

Water consumed (Deionized)      4.0 gpm 

Cost of electrical power      $210,000 per year  

Consumption of 50wt% Sulfuric acid               110 gallons per yr 

Gross Sales of Amonia-Water solution at $50/ton   $548,415 per year 

Yearly cost of chemicals      $   4,000 per year 



CONCLUSIONS 

Nutrient Recovery is essential for farms to generate additional 

revenue, treat anaerobic digestates and produce usable water; 

 

The A+RU recovers both ammonia and phosphorus and  

converts them into fertilizer products; ammonium sulfate can 

also be used for wastewater disinfection, for municipal plants; 

Ostara’s process for manufacturing struvite only recovers  

about 15% of the nitrogen; 

 

The membrane unit recovers ammonia gas, and membrane 

hydrolysis does not affect removal efficiency, as in the case of 

a membrane contactor using sulfuric acid as the absorbent; 

 

The A+RU process has been accepted in the LIFT program  

of WEF and is looking for pilot and full-scale implementation 

at a farm or municipal plant 

 


