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Use of Biochar-peat Mixture to Reduce Odour from Animal Farms
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Abstract. Odour from agriculture causes local nuisance to the neighborhood. Litter and cover materials can be used in
animal housing and in storage of manure to reduce the odour problem. The use of biochar as a covering for animal
manures is a new innovation and enhances the possibility to minimize the emissions from animal farms. (Research purpose)
To study the possibility of using a mixture of biochar and peat as a manure covering, in order to reduce the intensity of
odor on livestock farms. (Materials and methods) The potential of a mixture of biochar and peat for the odour control was
tested in a laboratory study. A 10 cm layer of fresh mink manure was placed on the bottom of a 5 liter test bucket and the
manure was covered with biochar-peat mixture (mixed in 50/50 ratio by volume) using five different covering thicknesses.
Uncovered manure was used as a reference. The odour emission was measured with an olfactometric method that is based
on odour sensation of a person. Also the character of the odour was described. (Results and discussion) The results show
that a biochar-peat covering of at least 3 cm is able to considerably reduce the odour from the manure. The character of
the odour was at first peat-like for all covered buckets but with thin coverings it was changed to more manure-like after
2 days. The odour from buckets with thicker covers remained peat-like during the whole testing period. (Conclusion) It
is recommended to apply a biochar-peat covering to neutralize ammonia and the unpleasant manure odour on livestock
farms. The author has shown that the frequency of use and the thickness of a covering layer depend on the ambient
temperature; therefore, it is not necessary to cover manure in winter.
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Pedepar. HenpusTHBIH 3amax OT CeNbCKOXO3AHCTBEHHBIX )XKMBOTHOBOMUECKUX MPEATPUATHIA TOCTABIAET OpEeNeHHbIe
HeyJ100CTBa PACIONIOKEHHBIM MOOINU30CTH JKUIBIM M MPOM3BOJACTBEHHBIM 00beKTaM. UTOOBI YMEHBIIUTH MPOOIEMYy C
3aI1axoM, B )XMBOTHOBOJYCCKUX INOMCIICHUAX U IPU XPAHCHUM HAaBO3a MOTL'YT OBITH HCITOJIb30BAHEI IJI YKPBITUA pas-
JIMYHBIE MATEPHAIIBI, BKITFOUAS MOACTHIOUHBIE. (L]ens uccredosarus) V3yunTh BO3MOKHOCTH MCIIOIB30BAHUS CMECH OHO-
yris u Top(ba B Ka4€CTBC MPUCHIIIKUA IJI1 HaABO3a, YTOOBI CHU3UTh MHTEHCUBHOCTH 3aIaxa Ha 3BCPOBOAYECKUX (bepMax.
(Mamepuanvt u memoost) B 1abopaTOpHBIX YCIOBHSAX UCCIETOBAIM CBOWCTBA CMecH OMOYTIA M Topda I HeHTpan3a-
1 3anaxa. CBexuii HaBo3 OT HOPOK cioeM 10 CAaHTUMETPOB MOMECTHIIM Ha JAHO S-TUTPOBOTO TECTOBOTO Pe3epByapa.
[Mokpsumm ero cMeckio 6uoyrist u Topda (B cootnormennu 50/50 mo o6bvemy). Mcmonp30Baiu 5 BApHaHTOB TOMIIHHBI 110~
KpbITHS. HeMOKPHITHII CMEChI0 HABO3 TIPUHSITH 33 KOHTPOJIBHBIN oOpa3ell. IHTeHCHBHOCTD 3amaxa OIpesieNsiii 000Hs-
TeNbHBIM MeTofoM. Omucanu xapakTep 3anaxa. (Pesyasmamol u 0ocyscoenue) BHIIBUIHN, 9TO MOKPHITHE HABO3a CMECHIO
Ouoyris u Topda TOMMUHON He MeHee 3 CAHTHIMETPOB CIIOCOOHO 3HAUMTENBHO YMEHBIINTD 3amax. XapakTep 3arnaxa Obut
CHavaya TopQomnogoOHBIM BO BCeX TIOKPBITHIX CMECHIO pe3epBYyapax, HO MPH TOHKOM TIOKPBITHHU Yepe3 2 JHs OH CTaHO-
BIUICA OoJee MOXOKMM Ha 3amax HaBo3a. 3alax OT pe3epByapoB C MOKPHITHEM OOINbIIEeH TOMIIMHBI 0CTaBaNCs Topdomo-
JOOHBIM B TEUEHHUE BCETO MEpHOa UcciienoBaHust. (Bvigoosl) PexoMeH10BaIM TPHUMEHATh MPHUCHITIKY U3 OHOYIIIS U Topda
JIIA HeﬁTpanmauI/m aMMHaKa 1 HEIPUATHOI'O 3aliaXxa OT HaBO3a Ha 3Bep0(bepMax. HOKaBEUII/I, 4TO 4aCTOTA MPUMECHCHUS U
TOJIIMHA CJIOSI CMECH 3aBUCAT OT TEMIIEPATYPhI OKPYKAIOIIEH Cpe/Ibl, 3MMOM IPUCHINIATH HABO3 He TpeOyeTcs.
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griculture is the most significant source of
AAmmonia emission that causes e.g. odour

problems and loss of Nitrogen from agricultural
systems. Manure is the main source of odour [1]. Odour
causes local nuisance to the neighborhood. Litter and
cover materials can be used in animal housing and in
storage of manure to reduce both the odour problem
and to tighten the nutrient cycles.

According to previous studies different covering
materials can be used to reduce odour from manure
storages (Table). According to a farm-scale study, that
contains a fine lightweight powder that improves the
density of the covering layer, was the most effective
one [2]. Their results refer to that a dense surface cov-
er reduces odour remarkably. In an laboratory study
all other coverings tested reduced odour emissions sig-
nificantly but thin layers of wood chips and wheat
straw which were ineffective to reduce odour emis-
sions [3].

THE EFFECT OF DIFFERENT COVERING MATERIALS
ON THE EMISSION OF AMMONIA AND ODOUR
Layer Reduction of odour, %
Covering material thickness, e laboratory-
T scale scale
Chopped straw 50-150 83.8 -
70 - 0
Chopped wheat straw 140 B 61
. 70 - 73
Maize stalks 140 B 90
Perlite (Pegiilit M) 100 93 -
Perlite (Pegiilit R) 100 30 -
. 70 - 30
Wood chips 140 B 55
70 - 75
Expanded clay 140 B 69
. 3 - 51
Vegetable oil 9 B 5
Tent roof - 81.9 -

Peat is known as an effective cover material, but its
use as a non-renewable resource is questionable where-
as renewable biochar could have some additional ben-
efits regarding e.g. the end-use of manure [4-6]. Bio-
char has the potential to bind nitrogen on its surfaces
and slow the diffusion of gases from manure to the at-
mosphere [7]. The use of biochar as a litter for fur an-
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imal manure, as described in this paper, is a new in-
novation and possibility to minimize the emissions
from fur animal farms. In a field study biochar was
spread under the cages on a fur farm. The researchers
noticed that it was possible to considerably reduce the
odour if biochar was spread approximately every 10th
day [8].

THE RESEARCH PURPOSE is to estimate the potential
of a mixture of biochar and peat to reduce the odour
from fur farms. The study was an experimental part
of a project developing a novel way of recycling nutri-
ents from fur farms.

MateriaLs AND MEeTHODS. The potential of a mix-
ture of biochar and peat for the odour control on farms
was tested in a laboratory study. The test was carried
out in the beginning of April 2018. The average tem-
perature of the test chamber was 17.8°C £2.9 and the
average relative humidity 36.5% *5.7. Mink manure
was chosen to be used because of the common opin-
ion that mink manure is more annoying than other
manures. The mink manure used was fresh. It was col-
lected directly from the farm on the same morning that
the test was initiated. A 10 cm layer of manure was
placed on the bottom of a 5 liter test bucket. The ma-
nure was covered with biochar-peat mixture (mixed in
50/50 ratio by volume) using five different covering
thicknessesi.e. 0.5cm; 1;2; 3 and 5 cm. On top of these
there was also a test bucket with 10 cm layer of mature
compost of mixed fur manure (both mink and fox ma-
nure) included. Uncovered manure was used as a ref-
erence. Test buckets were covered with lids. The tests
were performed in three replicates.

The odour emission was measured with an olfacto-
metric method that is based on odour sensation of a
person. Human nose is recognized to the best odour
measuring devise because odour is a very subjective
concept [9]. A Nasal Ranger field olfactometer was
used (Fig. 1). The inset picture shows the dilution dial
located at the air intake of the unit, which is unseen by
the odor assessor during use (100% carbon filtered air
blank positions are marked with arrows) [10]. Accord-
ing to a comparison test values obtained by field and
laboratory olfactometry are consistent [11, 12]. The
odour was expressed as odour concentration. The meas-
uring range used for the dilution was from 2 to 500. In
addition also the character of the odour was described.

To start with the odour measurements the lids were
taken off one by one and the measurements were made
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Fig. 2. Arrangement for the measurement; lids were used on the
buckets between measurements (left), the olfactometer placed
tightly on the bucket during measurement (right)

right after the lid was taken off (Fig. 2). The inset pic-
ture shows the dilution dial located at the air intake of
the unit, which is unseen by the odor assessor during
use (100% carbon filtered air blank positions are marked
with arrows) [12]. The measurements were performed
right after the test buckets were ready, and after 1,2 d
5and 6 days from the beginning of the test. On days 5
and 6 the measurements were done also 1 hour after
the lids were removed.

ResuLTs AND Discussion. On the first measuring
session the fresh manure was still cold and the odour
measured was low. On the other measuring sessions
the temperature of the manure had settled to the tem-
perature of the chamber. According to the results a
cover of 5 cm was able to prevent the odour from mink
manure for the whole measuring period (Fig. 3) . The
effect of 3 cm cover was able to reduce the annoying
odour for 2 days. The effect of thinner coverings last-
ed only for one day.

The character of the odour was at first peat-like for
all covered buckets but with thin coverings (0.5 cm and
1 cm) the odour was changed to more manure-like af-
ter 2 days as that of 2 cm covering remained peat-like
until the 5th day. The odour from buckets with thicker
coverings was peat-like during the whole test period of
6 days. The measured odour from mature fur manure
compost was low and had no annoying odour at all. The
characterization of the odour from the compost was
during all the sessions decomposed and peat-like.
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Fig. 3. Odour concentration measured from the covered and
uncovered mink manure and also from the mature composted fur
manure during the test period

The m ambient easurement on days 5 and 6 as the
lids had been open for one hour showed reduction of
odour on thin coverings and uncovered manure com-
pared with the results of the just opened buckets (Fig. 4).
The character of the odour was not changed due to
opening the lids.
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Fig. 4. Odour concentration measured from the covered and
uncovered mink manure on days 5 (above) and 6 (below) just
after the lids had been opened and 1 hour later

ConcLusions. Biochar-peat covering reduced odour
more the thicker the layer was. To reduce odour from
fur manure a layer of 3 cm should be used and the add-
ing of covering should be repeated every week. The rel-
atively low humidity or ambient temperature in the test
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chamber did not affect the results just like farm tests
performed in Denmark [13]. On the other hand com-
parison of these emission values with other published
odour emission values is difficult, due to the fact that
there are only a few measurements done with fur ani-
mals and none of them focuses on manure storages.
The results, however, correspond to the measure-
ments on gaseous emissions on fur farms in Finland
which showed that a covering was able to reduce gas-

ECOLOGY

eous emissions and the beneficial effect of surface ap-
plied cover lasted for 7-10 days [14]. The results con-
firm also the observations of the field study [§] on the
possibility to reduce odour from fur farms by using
biochar. During cold periods as the temperature of the
manure is very low or as the manure is frozen the odour
level is much lower and covering of manure is not nec-
essarily needed.
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