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(Unstructured) Abstract (up to 350 words)

This study investigated the effects of peat moss application on reducing ammonia (NH3) and hydrogen
sulfide (H,S) emissions from swine manure compost. Peat moss, characterized by low pH and high humic
substance content, has the potential to mitigate odor emissions derived from livestock manure. The
experiment was conducted at a mechanical composting facility within a swine farm housing
approximately 2,500 pigs in Icheon, Gyeonggi Province. Ammonia, hydrogen sulfide, and odor intensity
levels were compared before and after peat moss application. Treatments were categorized by compost
discharge timing (1, 3, 5, and 7 days), and sampling was performed four times at seven-day intervals from
the same location within the pile. Gas samples were collected using a flux chamber within six hours of
compost collection, and concentrations of NHs, H,S, and odor intensity were measured using detector
tubes and gas sensors. Hydrogen sulfide was not detected before or after treatment. However, ammonia
concentrations decreased significantly following peat moss application, as indicated by both detector tube
(p = 0.021) and gas sensor (p = 0.003) results. These findings demonstrate that peat moss application
effectively reduces ammonia emissions from swine manure compost, supporting its efficacy as an odor
mitigation agent in livestock composting processes.

Keywords (3 to 6): Peat moss, Ammonia, Hydrogen sulfide, Swine manure, Mechanical composting
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Tables and Figures

Table 1. Distributions of different organic fractions extracete from Peat moss'

p-Humin® p-HA p-FA® Lipids
g/kg Peat moss® 724145 176x11 30+4 2745
% of TOM 75.7 18.4 3.1 2.8

Lee et al., 2004

“By performing triplicate experiments

®As pure p-Humin (humin extractant, g X organic content %)
°By differences[Tom - (p-Humin + p-HA + lipid)]
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Table 2. Chemical composition of the peat moss on both a wet basis and a dry matter basis

Item Wet basis Dry basis
DM, % 73.94 100.00
CP, % 10.29 13.92
EE, % 0.54 0.73
NDF, % 323 43.69
ADF, % 23.68 37.43
Ash, % 27.1 36.65
Calcium, % 0.38 0.51
Phosphorous, % 0.06 0.07
Magnesium, % 0.24 0.32
Potassium, % 0.00 0.00
Sulfur, % 0.06 0.09
Chloride, % 0.46 0.62
Sodium, % 0.02 0.03
Iron, ppm 6438.15 8706.69
Cobalt, ppm 0.00 0.00
Copper, ppm 14.67 19.84
Manganese, ppm 81.95 110.83
Zinc, ppm 21.88 29.59

DM, dry matter; CP, crude protein; EE, ether extract; NDF, neutral detergent fiber; ADF, acid detergent fiber.
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Table 3. Comparison of ammonia emissions between control and treatment during composting
period

Composting time, d p-value
Item 1 3 5 7 SEM Linear  Quadratic
Control 196.6 199.4° 177.6® 66.4%® 33.4 0.011 0.101
Peat moss 204.0* 100.1% 63.9% 38.8° 32.1 0.002 0.250

®means in the same raw with different superscripts differ significantly p<0.05.
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Table 4. Detector and sensor measurements before and after peat moss application

Items Control Peat moss SEM p-value
——————————— Detector (ppm)-----------

NH;3; 160.0 101.7 16.7 0.021

H>S 0.0 0.0 - -
----------- Sensor (ppm) -----------

NH; 101.4 57.6 9.3 0.003

H»S 0.0 0.0 - -

Odor intensity 0.8 0.4 0.4 0.480

control, before peat moss application; peat moss, treatment, after peat moss application; SEM,
standard error of the mean; p-value, statistical significance was tested at p<0.05, and
0.05<p<0.10 was considered as a tendency.



307  Table 5. Mosture, pH, elemental composition and C/N ratio of compost samples before and after

308  peat moss application

Elemental compositions

Item
Day Moisture pH N C S C/N ratio
Control 1 5737+4.15 6.38+0.09 2.02+0.52 41.51+2.58 0.14+0.15 21.84+7.24
3 57.51+524 6.29+0.13 231+020 4141+0.58 036+0.20 18.00+1.63
5 55.96+4.86 6.27+0.18 2.17+0.24  41.19+£0.78 0.21+0.14 19.15£2.28
7 53.93+4.88 6.39+0.14 2.29+0.25 4045+129 030+0.23 17.83+£247
Peat moss 1 57.35+£2.93 637+0.64 247+0.78 4251+3.09 030+0.18 18.45+5.36
3 53.68+5.38  6.23+0.46 2.50+0.71 39.68 £2.48 031+£0.25 16.78+4.38
5 52.98+3.65 6.16x0.21 2.60+0.34  40.80+3.59 0.60+£0.25 1574091
7 50.76+5.74 6.16x0.16 2.53+0.53  4191+5.75 091+0.83 16.88+2.72
TRT 0.030 0.288 0.065 0.920 0.035 0.112
p-value Day 0.089 0.717 0.879 0.654 0.191 0.397
TRTxDay 0.757 0.888 0.920 0.528 0.286 0.863

309  *, Significant difference between the control and peatmoss treatment; values are expressed as mean +
310  SD (n=4) on a dry matter basis.
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318  Figure 1. Experimental mechanical composting facility and sampling points.
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Figure 2. Flux chamber used in this study. (1), High-purity nitrogen, nitrogen with 99.999% purity was
used ; @, Flow meter (RMA-14-SSV, Dwyer Instruments, Indiana, USA), with a capacity of 200-2,500
cc/min ; @, Flux chamber, which had a volume of 15 L; @, Pump (VP-18D, Astek, Anyang, Korea) ;
(5), Vacuum box (21.6 L, Astek, Anyang, Korea); the pressure-regulating pump and vacuum box were
custom-made ; @, Tedlar bag, (3 L or 5 L, HS korea, Anyang, Korea).
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329
330  Figure 3. Picture of ammonia detector tube and um box used in this study. (a), The measuring range
331  of the detector tube (GASTEC, Kanagawa, JAPAN) was 5-100 ppm, and when the concentration
332 exceeded this range, a 50-500 ppm detector tube was used; (b), Vacuum box (21.6L).
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Figure 4. Ammonia emissions before and after peat moss application. Control, before peat moss
application; peatmoss, treatment after peat moss application; NHs, ammonia; ppm, part per million
(detector tube unit); Day(d), composting period (days); *, significant difference between control and
peatmoss treatment at each time. Error bar means standard deviation.



