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Solution:
Biogas System + Ammonia and Phosphate Capture




Solution: Nitrogen and Phosphorus Recovery (NPR)
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Ammonia Capture Theory

Acidic
Solution



http://drive.google.com/file/d/1cZ2DfH2eeRQgl7eglkAzGioYjvSNVOuX/view
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Batch Experiments

e Ammonia recovery was attempted Results for Ammonia Capture:
o Difficult to create sealed

e About 0.095M Ammonia

system , captured (0.0095 mols)
o Unable to circulate evolved gas e Original solution was 0.13 M
e Resulting solution captured (0.013 mols)
ammonia e About 73% of original ammonia
o pHchange1to3 in solution was captured in the
o Heating and hydroxide required final hydrochloric acid solution.
e Experimental did not match literature
reports

o Mostly likely due to lack of
airtight seal



Batch Experiments

Calcium Chloride Magnesium Chloride




Percentage Phosphate Removed

Relationship Between Acidity and Phosphate Precipitation
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The Science

Process

Ammonia (g/L)

Phosphate (g/L)

Initial

1.860

0.500

Stripping

-1.650

0.000

Intermediate

0.210

0.500

Precipitation

-0.085

-0.475

Final

0.125

0.025



Nitrogen and Phosphorus Recovery (NPR)
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Flow Through System - Struvite

Waste + MgCI2 + pHI
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Flow Through System - Struvite

Success!

Adjustments for future
experiments:
e Flow rates
e Quantify amount of struvite in
settling tank
e Adjust residence time
e Incorporate with ammonia

stripping




Hog Farm Visit

Tarped lagoon (relatively uncommon)

Tarped Anaerobic Digester




Scaling Up

e Issues that came up
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Phosphate primarily only
found in sludge

Ammonia gas capture takes
12+ hours

Ammonia Capture

(tarped)

Struvite Precip
(Mixing)

Struvite Settling
(Tarped)

Lagoon (existing)




Environmental Benefits

e Reduces odor

e Increase precision of
nutrient application

e |Improves water quality

e Reduces consumption
of synthetic fertilizers




CO2e Emissions Savings

Fertilizer Production
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2.87 kg Co2

/ kg of ammonia



Project Unit Economics

Input Output Profit
Struvite i $0.36/ hog
Ammonia B ochiod $0.24/ hog
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Cash Flow Analysis for Loyd Farm

REVENUES

Sale of Struvite 228,805
Sale of 28% Ammonia Solution 150,446
Tot Co2 offsets for 10 years 26,521
Total revenue from offsets for 10 years ($10 per offset) 265,206
Tot revenues 4,057,722
COSTS

Design and construction management 150,000
Total Capex cost 335,100
Total interest at 8% over 10 years 227,965
Average yearly operation and maintenance cost 150,000
Total operation and maintenance cost for 10 years 1,500,000
Total system cost 2,363,065
Total system net profit (revenue- cost) 1,694,657

Over 1.5M 1in
profit over 10
years for a
medium hog farm




Thank y()u!

Any questions?
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