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r ABSTRACT

The main purpose of this research work is to investigate, study and analyze aerial ammonia
volatilization inside pouliry houses and ammonia emission outside houses escape to the
] surrounding environment. Furthermore, studying the potential of using rekatively new air i
pollution control technology, (biofiltration systemy), as one of biological treatment techniques that
are used for the amelioration of odorous gases compounds emitted from poultry houses
{concentrating on ammaonia gas).

laying hens breeds, COBB™3500 and ROSS™ 308, at two different ages (41 and 26 weeks)
throughout four periods of continuous three days. Ammonia concentrations verses different
l environmental factors such as temperature, relative humidity and air velocity was measured.
1 Ammonia volatilized inside the house and emitted or escapes to the outside environment from
the house and comparison of ammonia emission rates between different breeds and ages were
performed also. Field results showed that ammonia concentrations and ammonia emission rales
vary with location, the size and type of poultry housing, temperature, relative humidity, air
velocity, time of day, and bird ages. So as to study the potential of using biofilter for reduction
“ of ammonia emitted from poultry houses, two directions were staged. Nitrification process,
firstly, was performed by soil perfusion method. Nitrification is the biological process in which
ammonium (NH,") is converted to nitrate (NOy), with nitrite (NOy) being an intermediate step
in the oxidation process. Nitrification experiment results had identical tendency at the first
periods of experiments, hence the results showed disagreement with the process natural
] behavior curve. This was referring to increasing loading rate (inlet concentration) and prcscncel
of organic material (compost) in the soil column. Orpanic material contained many types of
microorganisms and increasing loading ratc that reflected in the rising of competition for space
and oxygen among heterotrophic organisms and autotrophic one (Nifrosomonas and
Nitrobacter, that are primarily responsible for ammonia conversion} and affected the efficiency
of the process to complete the two-step bacterial conversion of ammonia to nitrate.

lr In present work, poultry houses field data were collected and measured for two commercial

il Secondly, ammonia concentration gradient along the biofilter medium height is studied and
modeled by using proposed mathematical model describing ammonia concentration gradicnt
and biomass film along the biofilter column length. Recent model differed from earlier models
in some aspects and was similar to them in the others. The flow through the biofilter has been
modeled as a one-dimensional flow and it has been done through an ideal plug flow reactor
(PFR) concept. The differential equation including the terms of diffusion, convection and
kinetic reaction are developed also, finite element method is used to obtain the solutions of
theses differential equations. Replacing its proposed parameters by that published in the
previous litcratures to recent model carries out the validation of proposed model. Direct
agreement between proposed model and previous models could be easily naticed in the tme
that un-complete agreement with another differcnt models is clearly illustrated. Disagreement
with recent model referred different gases; different assumption, concepts and approaches used

in previously research works.
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