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- Ammonia Volatilization

 How It happens
« Factors increasing volatilization
« How we measure it
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Ure+H20 < t@ \ NH +C032'

Hydrolysis increases son pH

NH,* wesssssp NH, gas + H*

Volatilization rate increases at high pH

* N fertilizer accounts for ~20% of NH; and ~ 70% of
N,O (anthropogenic, globally)
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ecosystems 3
 Nitrogen loss is economically bad
= 559
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High Soil Temperature

High wind speed

Crop Residue

Fertilizer Type
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High Soil Temperature Crop Residue

High wind speed

Fertilizer Type

m So many products...

Which ones work?
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Choosing Fertilizer Additive to Limit

Volatilization
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~ — Active ingredient: (N-(n-butyl)thiophosphoric triamide)

— In Agrotain® and others
— >70% reduction of NH;-N loss
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Choosing Fertilizer Additive to Limit

Volatilization
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ontrolled/Slow release

— Degradable plastic coatings
* Temperature
« Moisture

— Duration® & ESN ®
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Choosing Fertilizer Additive to Limit
Volatilization

. Controlled/Slow release

« Ammonium sulfate (AS)
— All of N is in NH,* form
— >60% reduction of NH;-N loss
— Results nearly as good as Agrotain®
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Choosing Fertilizer Additive to Limit
Volatilization
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+  Ammonium sulfate (AS)
« Urea with AS
— Theory:
acidifying effects of AS nitrification
+
alkaline effects of urea hydrolysis
= no change in pH
— Does it work?
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.

~ Agrotain®

(21-0-0-24) AS
(40-0-0-5) Urea + AS:
separate

(40-0-0-5) Urea + AS:
fused

(26-0-0-13) AS Nitrate
(ASN)

(39-0-0-12) Sulfur-
coated urea (SCU)
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tudy Goals

* Find methods and products that limit NH,
volatilization

« Estimate how much NH,; is actually lost
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« Passive = no power, no

Influence on environment

e Tubes coated with oxalic
acid: traps NH;—NH,*

 Lab analysis of [NH,"]
translates into actual NH,
loss estimate
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Cumulative NH3-N Loss by Treatment
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Cumulative NH3-N Loss by Treatment
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Cumulative N —IS-N Loss by Treatment
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Cumulative NH3-N Loss by Treatment

—e— Urea
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Cumulative NH3-N Loss by Treatment
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Cumulative NH3-N Loss by Treatment
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—e— Urea

—e— Urea + Agrotain

—=#— Urea + Ammonium Sulfate
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hydrolysis wins
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Conclusions
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hydrolysis'wins
« Hydrolysis occurs at a faster initial rate
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Conclusions

- = -

" reaction of urea and nitrification of AS, urea

hydrolysis wins
« Hydrolysis occurs at a faster initial rate

» AS provides extra NH,* to volatilize until urea
hydrolysis slows down.
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* H

S Tillage T e X

* Apply in favorable environmental conditions
— Not 100 outside or after a mild rain

* Choose fertilizer type or additive that reduces
loss depending on environmental conditions and
loss mechanism

— Inhibitors, controlled/slow release, NH,*, NO;", or urea
based fertilizer
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Questions?
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. Thank you!
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Ammonia Volatilization from Effluent Water

River Water
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 Need to be cleaned up still 1&,
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Effect of irrigation

Irrigation vs. Loss as ammonia

No water 30-80% N loss!

y = 62.908e0-16x
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N Loss as NH; (% N applied)
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Agrotain vs. Urea

-0-0.00" Irrigation -0-0.05" Irrigation
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