Suppression of Ammonia Volatilization from an
Ethiopian Soil Applied with Corn Cob Biochar
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Introduction Results and Discussion
Anaerobic digestion process is an effective technology to mitigate waste|| - 04 1 (2) BCO 0<005 04T (b) BC1. 0 <0.05 0.4 1 (0 BC25 0 <0.05
disposal problems in Jimma, Ethiopia. However, this process generates|| |
substantial amounts of residues called anaerobic digestion effluents é z 03 : 0.3 1 0.3 1
(ADEs). ADEs contain abundant plant nutrients such as nitrogen and ;ﬁo‘?g 05 0o | 0o |
phosphorus, which can be utilized as liquid fertilizer for crop production. zZ " __ b ’ , P ’ a
However, ADE application to soil can cause ammonia volatilization from|| .2 Lz 01 Y op 0.1 i l 0.1 - b
soils. To suppress ammonia volatilization, mixing the soil after application|| = El T 3 | E—E—& b
or applying biochars to the soil are known to be effective. § ) Be—e—a— 9 C , o B ibh o, i l l l l
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of biochar to soil on ammonia volatilization ~BCO+urea mixed ~BC1+urea mixed ~BC2.5+urea mixed
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M ateriaIS and MethOdS Fig 4. Cumulative ammonia volatilized from soils applied with a) 0%, b) 1%, and ¢) 2.5% of biochar during incubation

/> For soil only, NH; volatilization was almost negligible and kept at low concentrations during N
the Incubation period.
» With all of three biochar amendment rates, ADE surface showed significantly higher NH; than
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| o Fig 1. Nitosol -» Ammonium applied from ADE can be easily adsorbed on soil particles, and also dissolved in
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Table 2. ADE selected characteristics 0 5 A . g 0 5 A 5 3 0 ’ 4 5 g
Total C Total N NH.*-N Incubation period (day) Incubation period (day) Incubation period (day)
PH 1 0 0 ~BCO+ADE mixec <BCO+urea mixed =BC1
(mg L) (mgL™) (mgL™) . -
=BC1+ADE mixeo £BC1+urea mixed ABC25
304 1642 2350 1954 #BC2.5+ADE mixed #BC2.5+urea mixed
Fig 5. Cumulative ammonia volatilized from soils mixed with a) anaerobic digestion effluent, b) urea, and c) no
_ amendments (soil only) during incubation
» Blochar s T _ al i — 5l \
. Made from corn cob » Regardless of the application method, biochar application exhibited significantly lower
+ Production temperature was 500°C S ammonia volatilization. . | N
- 500-pm sieved for experiment Fig 3. corn cob biochar » Ammonia was volatized significantly lower from soils with 1% than 2.5% biochar application.
-* Ammonia was adsorb on surface functional groups and/or in pore spaces of biochar.
Table 3. Biochar selected characteristics -» Soil nitrification was suppressed by biochar thus more ammonium was remained in the solil.
_ _ \_ =» When soil was mixed, more ammonium was volatilized. -
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- Ammonium was measured indophenol blue method @640 nm. Fig 6. Total cumulative ammonia volatized during incubation

Conclusions

» Mixing soll after ADE application significantly reduced the ammonia volatilization because ammonium was adsorbed on soil particle.
» Application of biochar reduced the ammonia volatilization because ammonium was adsorbed on biochar surface functional group and/or in pore space.
However, the biochar suppressed nitrification and more ammonium remained in the soil.




