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Reduction of ammonia concentration in Reduction of ammonia concentration in 
intensive animals breeding intensive animals breeding byby

biotechnological agents.biotechnological agents.

LargeLarge farmsfarms withwith highhigh concenntrationconcenntration ofof
animalsanimals..

 1,4 1,4 millionmillion cattlecattle
 1,7 1,7 millionmillion pigspigs
 21,5 21,5 millionmillion poultrypoultry
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16 000 pigs – 70 t NH3

202 000 laying hens – 40 t NH3

210 000 broilers in 3 halls – 20 t NH3

1999: 1999: TheThe GothenburgGothenburg protocolprotocol

obligedobliged thethe CzechCzech RepublicRepublic to reduceto reduce
the ammonia emissions the ammonia emissions fromfrom livestocklivestock housinghousing by by 

2200% % to to thethe yearyear 20102010..
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1999: 1999: TheThe GothenburgGothenburg protocolprotocol

obligedobliged thethe CzechCzech RepublicRepublic to reduceto reduce
the ammonia emissions the ammonia emissions fromfrom livestocklivestock housinghousing by by 

2200% % to to thethe yearyear 20102010..

 MModificationsodifications of technologiesof technologies

 MModificationsodifications of slurry and manure of slurry and manure managementmanagement

 AApplicationpplication of biotechnological agentsof biotechnological agents
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TheThe biotechnologicalbiotechnological agentsagents

 Agents drafted on the principle of adsorptionAgents drafted on the principle of adsorption

 Agents utilizing specific ability to bind chemically Agents utilizing specific ability to bind chemically 
certain emitted gaseous (liquid) compoundcertain emitted gaseous (liquid) compound

 Agents utilizing enzymatic activityAgents utilizing enzymatic activity

 Agents acting by odours overlapAgents acting by odours overlap

 BiologicalBiological agentsagents

They can be added to They can be added to aa feeding, to feeding, to aa drinking drinking 
water or they can be applied water or they can be applied toto the manure.the manure.
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TheThe databasedatabase of of verifiedverified agentsagents

The The assignmentassignment of our authorized laboratoryof our authorized laboratory::

to confirm the effectiveness of agentsto confirm the effectiveness of agents beforebefore recordingrecording intointo
thethe databasedatabase of of verifiedverified agentsagents

The measurement of ammonia emissions

 from the housing with applied agent
X

 from the identical housing without agent
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The methodology of ammonia emission The methodology of ammonia emission 
measurement:measurement:
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m = c . 

m emission mass flow (mg.s-1)
c concentration (mg.m-3)
 air flow rate (m3.s-1)

The specific production emission is calculated per year and animal.

SPE = m · 3600 · 24 · 365 · n-1 · 10-6

SPE specific production emission (kg.year-1.animal-1)
m emission mass flow (mg.s-1)
n number of animals



The measurement of ammoniaThe measurement of ammonia

concentration:concentration:

 TheThe Photoacustic Multigas Photoacustic Multigas 
Monitor INNOVA 1312, 1412Monitor INNOVA 1312, 1412

 MultipointMultipoint SamplerSampler

INNOVA 1309INNOVA 1309
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- High accuracy

- High stability

- High sampling rate

- Small dimensions

- Up to 12 sampling points

The measurement of ammoniaThe measurement of ammonia

concentration:concentration:

The The samplingsampling pointspoints are placed are placed 
inin the outlet air streams, the outlet air streams, 

usually in the outlet shafts with usually in the outlet shafts with 
electric fans. electric fans. 
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The 24-hour measurement is 

necessary because of including all 

activities during all the day (feeding, 

manipulating with manure etc.).



The The airair flowflow determinationdetermination::

1. 1. TheThe controledcontroled ventilationventilation

Research Institute of Agricultural Engineering
Prague – Czech Republic

m = c . 

 = v . S

 air flow rate (m3.s-1)
v      air velocity (m.s-1)
S     shaft cross-section (m2)

The automatic control of ventilation must be
switch of during all the measurement. 

The ventilation must be adjusted manually 
according to external temperature and the 
requirement of animals.

The The airair flowflow determinationdetermination::
2. 2. TheThe naturally ventilated naturally ventilated buildingbuilding
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 = m/c

 air flow (m3.s-1)
m    mass flow rate (kg.s-1)
c     concentration (kg.m-3)

 CO2 – balance method

 Tracer gas measurement
(SF6, Krypton 85)



The agent CARBOVET M applied in the pig The agent CARBOVET M applied in the pig 
housinghousing::

HallHall 9A (reference 9A (reference hallhall): ): 

328 328 pigspigs, , weightweight=70kg=70kg

HallHall 10D 10D withwith agent:agent:

323 323 pigspigs, , weightweight=82kg=82kg
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CONCENTRATION OF NH3, SECTION 10D 
PIG FARM KNAPOVEC   
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CONCENTRATION OF NH3, SECTION 9A 

PIG FARM KNAPOVEC
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HallHall 9A (reference 9A (reference hallhall):):

HallHall 10D 10D withwith agent:agent:

SPE NH3 = 2.48 kg.year-1.animal-1

SPE NH3 = 3.25 kg.year-1.animal-1

The biotechnological agent decreased the ammonia 
emission

from the pig housing by 24%.
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The agent The agent XylanaseXylanase + + PhytasePhytase
applied in applied in aa broiler broiler breedingbreeding::

HallHall 1 (reference 1 (reference hallhall): ): 

38 500 38 500 broilersbroilers, , weightweight=1.07kg=1.07kg

HallHall 2 2 withwith agent:agent:

38 500 38 500 broilersbroilers, , weightweight=1.06kg=1.06kg
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CONCENTRATION OF NH3,  HALL 1 

BROILER FARM SVINY 
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CONCENTRATION OF NH3,  HALL 2 

BROILER FARM SVINY 
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HallHall 1 (reference 1 (reference hallhall):):

HallHall 2 2 withwith agent:agent:

SPE NH3 = 0.074 kg.year-1.animal-1

SPE NH3 = 0.099 kg.year-1.animal-1

The biotechnological agent decreased the 
ammonia emission from the broiler housing

by 25%.
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ConclusionConclusion

 The use of agents in the livestock production is one of the 
cheapest ways of decreasing the ammonia emissions, polluting 
our environment.

 The lower ammonia concentration inside the stable improves the 
welfare of animals (reduction of lung disease, reduction of 
mortality, increase of efficiency)

 The agents have another benefits for farmers
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The list of the verified agents is available on our website

http://www.vuzt.cz/zp/pripravky.htm .
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cheapest ways of decreasing the ammonia emissions, polluting 
our environment.

 The lower ammonia concentration inside the stable improves the 
welfare of animals (reduction of lung disease, reduction of 
mortality, increase of efficiency)

 The agents have another benefits for farmers
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The list of the verified agents is available on our website

http://www.vuzt.cz/zp/pripravky.htm .

ConclusionConclusion

 The use of agents in the livestock production is one of the 
cheapest ways of decreasing the ammonia emissions, polluting 
our environment.

 The lower ammonia concentration inside the stable improves the 
welfare of animals (reduction of lung disease, reduction of 
mortality, increase of efficiency)

 The agents have another benefits for farmers
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