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Volatilization is the loss of N through the conversion
of ammonium to ammonia gas, which is released to
the atmosphere. The volatilization losses increase at
higher soil pH and conditions that favor evaporation
(e.g. hot and windy).

Volatilization losses are higher for manures and urea
fertilizers that are surface applied and not

Manure contains N in incorporated into the soil.
two primary forms: ammonium and organic N.
Ammonium N will lost as ammonia by volatilization
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HoM-C-NH; = NH;® = M H-
Urea ammonium ammonia




ammonia volatilization:a chemical process that
occurs at the soil surface when ammonium from
urea or ammonium-containing fertilisers (e.g. urea,
or organic fertilizers ) is converted to ammonia gas
at high pH. Losses are minimal when fertiliser is
incorporated, but can be high when fertiliser is

surface-applied
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Factors Affecting Volatilization L3ged! ylas (3 853501 Jol g2l
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Figure 445

Influence of pH and tem-
perature on the %NH; of total
NH; + NH,* in solution.

At pH 8.5, %NH; in solution
increases from 5 to 30% with
increasing temperature.
(Adapted from Cabrera and Kis-

sel, Univ. of Georgia, personal

communication.)
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Second:Soil Buffering Capacity (SBC)

Soil BC greatly influences NH; volatilization loss (Fig. 4-46).
Soil pH and subsequent NHs loss will be less in a soil with
high BC compared with low BC because of increased
adsorption of NH4 + on the CEC. Soil BC will increase with
increasing CEC and OM content
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Figure 4-4&

Soil BC effects on soil pH
and NH; volatilization after
N fertilizer application.
{Ferguson et al, 1984, S55A,
48:578)
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NH; loss by volatilization increases with increasing
temperature up to about 45°C, which is related to
higher reaction rates and urease activity (Fig. 4-
45). . Water evaporation from the soil surface
encourages NHs volatilization.
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Volatilization of N applied as fertilizer or animal wastes varies greatly
and depends on soil conditions, climate, and method of application.
Since soil pH has a large influence on conversion of NH4 + to NH3,
potential N volatilization loss is greater in calcareous soils than in acid
soils. In calcareous soils, CaCO3 buffers solution pH around 7.5; thus,
urea and NH4 + -containing fertilizers may be subject to volatilization,
depending on climate and application method (Table 4-17)
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When applied to soil, urea is hydrolyzed by the enzyme urease to
NH,*, which can be converted to NH; at the soil surface by:-

CO(NH,), + H" + 2H,0% 2NH," + HCO,~

|
+

NH;* + HCO;~ — NH; + CO, + H,0
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(NH,),SO; + CaCO, + 2H,0 — 2NH,* + 2HCO,™ + 20H" + CaO,
NH4+ + HC03- —>NH; + CO, + H,0
NH,* + OH™ —NH; + H,0
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TaeLe 4-18
VOLATILIZATION ESTIMATES FROM MANURE APPLIED TO SOILS

Time after Application

Manure Application Short Term Long Term
Manure Type  Method % manure N loss
Solid Broadcast, no 15-30 2545
Liquid incorporation 10-25 20-40
Solid Broadcast, immediate 1-5 1-5
Liquid incorporation 1-5 1-5
Liquid Broadcast 15-35 20-40
Knifed 0-2 0-2

Source: Meisinger and Randall, 1991. In Managing N for Groundwater Quality and Farm Profitability
(pp. 85-122). 5554, Madison, Wis.
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N Placement

NH3 volatilization is much greater with broadcast compared to
subsurface or surface band applications (Tables 4-17 and 4-18).
Immediate incorporation of broadcast N greatly reduces NH3
volatilization potential by increasing the volume of soil to retain NH4
+ . With subsurface placement or incorporation of urea or urea
containing N solutions, NH3 formed must diffuse over greater
distances before reaching the atmosphere.
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Do You Have

Any Questions?




