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The Unity Fertilizer Solution

Municipal WastewaterMunicipal Wastewater

To Real Fertilizer!To Real Fertilizer!

Jeffrey C. Burnham, Ph.D.

________________________________________________

•• BackgroundBackground

•• The TechnologyThe Technology

•• Product CharacteristicsProduct Characteristics

•• Health & Safety IssuesHealth & Safety Issues

•• Field Data & ResearchField Data & Research

Overview of PresentationOverview of Presentation
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The MissionThe Mission

To Manufacture & Market To Manufacture & Market 

High Value High Value InorganicInorganic FertilizersFertilizers

with Organic & Micronutrient with Organic & Micronutrient 
ComponentsComponents

Municipal Trends in BiosolidsMunicipal Trends in Biosolids

MoreMore

Beneficial Use RequiredBeneficial Use Required

Class A/EQ RequiredClass A/EQ Required

ProductsProducts

Traditional disposal Traditional disposal 
technologies decliningtechnologies declining
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The Unity TechnologyThe Unity Technology

Unity “Pipe Cross Reactor”Unity “Pipe Cross Reactor”

Teflon-lined
Steel reactor
Temperature 270oF
Increased PSI with pH 1

Violent exothermic
reaction

Flow direction
(to granulator)

Anhydrous 
Ammonia 
Injection 

Acid injection

Biosolids
(dewatered - 75% water)
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ChemistryChemistry

H2SO4 + 2NH3 (NH4)2SO4+ heat

The formation of UNITY

(270oF)
Biosolids 

Organics

oC(270oF) = (131     - Sterilization Temperatures) 

UnityUnity –– Granular FertilizerGranular Fertilizer
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UnityUnity Fertilizer ConversionFertilizer Conversion

Biosolids

Unity

Solids

Water

Solids

AmmoniumAmmonium
sulfatesulfate

“Replacement”

IntegratedIntegrated
ComponentsComponents

Unity Fertilizer ProcessUnity Fertilizer Process

Municipal
Biosolids

Cooler

ScreensGranulatorReactorPumpSludge
Slurry

Product
Storage

Mill

Cyclones

Thermal
Oxidizer

Dryer

Water Vapor & Air Discharge

Sulfuric Acid Anhydrous
Ammonia

Particulates

Scrubbers

200 F
4 min

270 F
pressure

pH 1 195 F
 14 min

Biosolids
Procurement

Transportation

Fertilizer
Sales

Baghouses



6

The Cypress PlantThe Cypress Plant

Unity - Product Comparison

530281446 blendsCA Agri Commodities Survey
5030na10-10-10Ortho General Plant Food
1407na6-2-0Milorganite Natural Fert
505na18-24-6Hechinger Great Start-up Fert

310.40.717-1- 0Unity
3003941NA40 CFR 503 Biosolids Std

mg/kgmg/kgmg/kgAnalysisProduct

PbCdAsN-P-K
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________________________________________________

• USEPA Class A / EQ Compliant

• No microbial pathogens – sterile processing

• Metals significantly below USEPA and USDA 
requirements and future plans 

• Standard fertilizer application rates: pounds per 
acre — not tons.

• Rigorous Quality Control Program – independent 
certified laboratory

Unity Health & Safety

Physical CharacteristicsPhysical Characteristics
______________________________________________

pHpH 5.85.8

% Total Solids% Total Solids 9898++%%

Mean SizeMean Size 2.5 mm2.5 mm

HardnessHardness 6 lbs6 lbs
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Unity FertilizersUnity Fertilizers

Unity - Ammonium Sulfate

N       P       K       S       Organic
16.5      1        0      19         15 %

+ Micronutrients

Unity – Ammonium Phosphate Sulfate

N        P       K       S        Organic
12      12 0      14          15%

+ Micronutrients

(Registered as a Commercial Fertilizer in 31 US states)(Registered as a Commercial Fertilizer in 31 US states)

Unity FertilizerUnity Fertilizer
MarketingMarketing StrategyStrategy

•• Sell in Bulk as Registered FertilizerSell in Bulk as Registered Fertilizer
•• Unity NS+Unity NS+
•• Unity NPS+Unity NPS+

•• Sell to DistributorsSell to Distributors
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Field StudiesField Studies

CitrusCitrus
CornCorn
CottonCotton
RiceRice
Turf & ForageTurf & Forage
WheatWheat

Roles for Roles for OrganicsOrganics in Inorganic  in Inorganic  
FertilizerFertilizer

• Provide nutrient

• Decrease N volatilization

• Decrease N leaching

• Positive crop effects
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UNITYUNITY--Treated RiceTreated Rice

210# / acre210# / acre

Excellent Excellent 
stoolingstooling
WellWell--
developed developed 
rootsroots
Earthworm Earthworm 
balls in rootsballs in roots
Superior Superior 
growth by 5” growth by 5” 
to ureato urea

July

September

Unity Rice Trials at the Unity Rice Trials at the UnivUniv of Arkansasof Arkansas
Stuttgart Ag Experiment StationStuttgart Ag Experiment Station

020905020905
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LemonsLemons

Unity Citrus Results Unity Citrus Results -- 20022002
OrangesOranges

20
22
24
26
28
30
32
34
36

Unity ml Control ml
100

120

140

160

180

200

Unity Wt Control Wt
Fruit Wt (gm)Fruit Wt (gm) JuiceJuice

Study by Dr. Jack May, Arroyo Grande, CA

ContinuedContinued UnityUnity 2002 Orange Study2002 Orange Study

10.110.139.139.1166.2166.267.467.4UreaUrea16016011/1911/19

8.88.836.536.5164.8164.851.451.4UreaUrea1261269/149/14

10.610.668.868.8204.7204.779.579.5UnityUnity16016011/1911/19

9.29.246.446.4192.9192.953.053.0UnityUnity1261269/149/14

BrixBrixJuiceJuice
(ml)(ml)

Gm/Gm/
FruitFruit

ChloroChloro--
phyllphyll

TreatTreat
mentmentDayDayDateDate
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Unity Unity –– Turf Grass Study ITurf Grass Study I
__________________________________________________

   Days   

Treatment 14 28 42 56 Wt (g) 

Urea 3.3 3.7 1.7 1.3 296 

Ammonium Sulfate 3.7 4.0 2.3 2.0 316 

Sulfur-coated Urea 4.3 3.7 2.0 2.0 269 

Methylene Urea 4.0 3.0 2.3 2.0 234 
Unity 5.0 4.3 3.3 3.0 476 

Untreated 1.3 1.0 1.0 1.0 143 
 
 

 

Marysville, OHMarysville, OH

Bluegrass Sod Bluegrass Sod -- 20002000

Application @ 43 lbs N / acreApplication @ 43 lbs N / acre

Unity Unity –– BermudagrassBermudagrass StudyStudy

15.215.2

19.619.6

CrudeCrude
Protein Protein 

%%

2,9032,903Triple 200 #/acreTriple 200 #/acre
(17(17--1717--17)17)22

3,0863,086Unity 200 #/acreUnity 200 #/acre
(17(17--11--00--19)19)11

Yield Dry Yield Dry 
MatterMatterTreatmentTreatment##

[ 2003 Lafayette County, AR ][ 2003 Lafayette County, AR ]
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Turf Findings

More chlorophyllMore chlorophyll
Grass greenerGrass greener
Retains green longerRetains green longer
More mass per timeMore mass per time

DiscussionDiscussion

Wastewater biosolids can be used to make a Wastewater biosolids can be used to make a 
fertilizer product that:fertilizer product that:

•• is safe and meets regulations.is safe and meets regulations.
•• is valuable with significant nitrogen & is valuable with significant nitrogen & 

other nutrients.other nutrients.
•• contains an organic component that can contains an organic component that can 
meet State Ag Registration Requirements.meet State Ag Registration Requirements.

•• provides excellent crop results.provides excellent crop results.
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Thank you


