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ABSTRACT
The welfare of pigs and environmental protection can be increased by reducing the ammonia emissions from
housing. New techniques are needed to achieve these benefits. Three of these techniques were monitored in a
building where pigs were grown from 50 to 160 kg. In the first technique, considered as Reference technique,
pigs were kept on a fully slatted floor with concrete slats and a deep pit underneath from which slurry manure
was removed at the end of the fattening period. In the second technique pigs were kept on a similar housing
system, but with a chemical compound (a mixture of mineral salt and synthetic biodegradable resins) added to
the stored manure. In the third technique pigs were kept on a fully concrete slatted floor with a vacuum
removal system underneath.
The results show that ammonia emission reduction, compared to the reference technique, occurs with both the
innovative techniques: 18% on average in the case of the addition of the chemical compound and 27% on
average for the vacuum system.
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INTRODUCTION
A negative impact on the environment caused by emissions from animal husbandry has
been observed for some years (Dahl et al., 1997; Hendriks et al., 1998; Hartung, 1990;
Hendriks et al., 1999; Keck, 1994; Svennerstedt, 1999). Special attention is given to
ammonia, which causes direct and indirect vegetation damage. This report provides the
results of a monitoring program granted by Emilia-Romagna region (Italy), and conducted
on a farm for fattening pigs from 50 to 160 kg, with the aim to test the efficiency of two
innovative solutions for reducing emissions versus a conventional technique. Three rooms
with rather similar housing conditions were monitored.

MATERIALS AND METHODS
The first room has a conventional fully slatted floor with an underlying pit 50 cm deep,
with continuous overflowing and then emptying at the end of the fattening period
(Reference technique). The second room has the same structure but the slurry stored in the
pit is treated with a commercial chemical product (a mixture of mineral salt and synthetic
biodegradable resins) added at the dose suggested by the selling company. The third room
has a vacuum system for rapid and frequent slurry emptying.
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The number of pigs and the average live weight are shown in Table 1.
Table 1 - Climatic conditions and ammonia emission factors monitored during experimental period

The growing-finishing period ranges between 50 to 160 kg/head, with an animal density
of 1 m2/head. In the room with fully slatted floor and deep pit underneath, ventilation is
provided by two groups of two fans each, controlled by temperature sensor (Figure 1).
Figure 1 - Layout of experimental pig housings: A - reference and chemical added
housings, B - vacuum system housing

The primary fan group sucks air from under the slatting; the secondary fan group sucks
air above the slatting at the center of the room. The primary group provides air exchange
throughout all the fattening period, while the secondary group is used only in moments of
greater necessity. The room with the vacuum system comprises a number of discharging
holes in the floor of the slurry pit that are connected to the farm sewage system by means
of a series of drain pipes. This housing has a fully slatted floor and holds 232 head
growing in the same range as the other two rooms (1 m2/head). Slurry discharge takes
place following the opening of a number of valves situated under the slatted floor. The
depression created by the flow of slurry in the conduit sucks up the material sedimented
on the bottom of the pit, thus enabling optimum cleaning. The facility of this operation
allows for frequent evacuation of the slurry (on average once every 7 days) and
significantly reduces the emission of polluting gases. A 5-10 cm layer of slurry allows the
dissolution of feces before the emptying operations. The flooring of the pit has a slight
slope towards the emptying holes to enable the complete removal of settled solids. The
aim of this is to prevent the formation of incrustation on the flooring. Ventilation is
provided by two groups of axial fans with roof discharge. Both fan groups suck air above
the slatting and are positioned in line on the transverse axis of the room (Figure 1).
The monitoring period was in springtime. In each room inside temperature, slurry
temperature and ventilation rate were continuously monitored by anemometric fans. The
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ammonia concentrations in the air expelled by the ventilation system were monitored
using absorption flasks with sulfuric acid solution.
RESULTS AND DISCUSSION
Table 1 summarizes the average values of the environmental parameters detected during
the monitored period for the reference technique, the housing with chemical additive, and
the room equipped with vacuum system. To enable the comparison of the data collected
in the three housing systems where the average live weight of pigs was different, the
animal unit is expressed as tons of live weight (t lw). Figure 2 shows the trend of the
ventilation rate of the three rooms and the trend of specific ammonia emission (g/h· t lw).
The average ambient temperature was about 12°C, with inside temperatures ranging from
19.5 to 22°C. Average air exchange was 209 m3/h· t lw for the room with reference system,
234 m3/h· t lw for the room with chemical additive, and 212 m3/h· t lw for the room with
vacuum system. The differences in ventilation found in the different rooms were
calculated taking the correlation identified between ammonia emission per t of live weight
and ventilation rate (Figure 3). A comparison between the slopes of the regression curves
made it possible to calculate the relative efficiency of reduction of the various techniques
monitored with respect to the reference technique, which had the highest emission levels.
The vacuum system showed a reduction of 27% confirming the results of previous studies
(Bonazzi et al., 1996; Navarotto et al., 2000). The system with chemical additive showed
a reduction of 18%. The working way of this product is unknown and further studies to
make clear this aspect and identify the best dose/efficiency rate are requested.

Figure 2 - Ventilation rate and specific ammonia emission during monitoring period
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Figure 3 - Correlation between ventilation rate and ammonia emission of the monitored
housing systems.
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