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Effects of peat moss on ammonia and
hydrogen sulfide reduction in swine
manure compost

Yoojin Kang, Hoyeon Kim, Jiho Shin, Jinhyeon Lim, Seoyoon Jeong,
Taeho Kim, Yongjun Choi

School of Animal Life Convergence Science, Hankyong National University, Anseong 17564, Korea

Abstract

This study investigated the effects of peat moss application on reducing ammonia (NH;)
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. The NHj;, H,S, 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 NHj,
H,S, and odor intensity were measured using detector tubes and gas sensors. H,S was
not detected before or after treatment. However, NH; 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.
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191 EEoltH2]. Ul FEolM BT 7Ehe T2 H-AHEE F3A Adsketa 9
o, YT =& S2EE B3R AR EHste] A AR|str 1P EL HE SR
A2letal et B-Aulsk= 3715 S0t 2714 v &5 S5 f7lE2 &3
Sfo] QPSR THgol, ol2ld 5714 M) BN TBES SEUOM D(ammonia
nitrogen)9] 4@ S5 ol Lo} WS FR AOTH3], o] HAEE
okt 22 @14 TR A B, EE selel 4 Porat 20eE A
Ak 700 B8} A0l wet wEolAnH4l Sulsk AL TR S5
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2 Aol AN HERAE S8 BER 0, D ERAC] JISHY AE-2 Table 29 A
Al & A= 2025 49 2147 H 6 9U7HA] F71%= ool AR oF 2,500F R
o F=A2 71AA Hug AlHoA F 853t A FsHATH(Fig. 1). A2t EJH]SF 7]7ke] w

Table 1. Distributions of different organic fractions extracted from peat moss

ltem p-Humin” p-HA p-FA? Lipids
g/kg Peat moss® 724 + 45 176 + 11 30 + 4 27 +5
% of TOM 75.7 18.4 3.1 2.8

YAs pure p-Humin (humin extractant, g X organic content %).

2By differences [Tom - (p-Humin + p-HA + lipid)].

9By performing triplicate experiments.

Adapted from Lee et al. [9] with permission of the copyright holder.

https://doi.org/10.5187/ait.2500025



Kang et al.

Table 2. Chemical composition of the peat moss on both a wet basis and a dry matter basis

ltem Wet basis Dry basis
DM (%) 73.94 100.00
CP (%) 10.29 13.92
EE (%) 0.54 0.73
NDF (%) 32.3 43.69
ADF (%) 23.68 37.43
Ash (%) 271 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) 6,438.15 8,706.69
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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Fig. 1. Experimental mechanical composting facility and sampling points. (a) Mechanical composting facility; (b) sampling

method (each sampling point means 1, 3, 5, 7 days of composting period).
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Fig. 2. Flux chamber used in this study. O High—purity nitrogen, nitrogen with 99.999% purity was used;
@ Flow meter (RMA-14-SSV, Dwyer Instruments, Michigan, IN, 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): ® Vacuum box
(21.6 L, Astek); the pressure-regulating pump and vacuum box were custom-made: ® Tedlar bag (3 L or

5 L, HS Korea).

o 9AE g 720w 1,3, 5 9 798 FRIGC, Hulge] Hedsd] Het FA%
oA 79 A0 48] WiEFle] ARE AWk Fig. 2). NEBAL EX Hulg} A%
o] AR HEle] 1008 B, 7144 SISt APl HHe 515 18] masoic,
BE ARE A F A5 ojolsutro] Wisle] o  oFF] Bo] Aoy grg
SH, 641k ool BA el ok B4 =y Aysteck

£ Ao U AEtolA TAISE G- 7IE[15]0] wet B 2
ot o} A Jo 24w A4(99.999%)F 2.0 L/min & =84 sHo] o
40| 5 FFS olE AHOIA AT dH=E 2HS A% S84 AR 5% 42
E AT 2 7S AAE F3 FRYot B Foke4of S5t 04%‘4#101 LEHPS 0|2
24 ARte g A5 om(Fig. 3), o Zuict &4 208 S & 148 302 5% o5 &2
AL APttt o E49 L FE AARE A-538kA(Fig. 2; vacuum box, 21.6 L, Astek,
Anyang, Korea)& ©|&3I9tt. & AgolA= &7 Hol 848 2|49} 5P7] flsf &84 AWE
olgston AMESH EYA A B R 87 15 Lojoh #9% ofF 49 2H&

(a) (b)
Fig. 3. Picture of ammonia detector tube and vacuum box used in this study. (a) The measuring range
of the detector tube (GASTEC) was 5-100 ppm, and when the concentration exceeded this range, a 50-500
ppm detector tube was used: (b) Vacuum box (21.6 L).
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fa 224 A AAT WSS Bt ok o] 249 mYo] IF WA FEF AW
AtickFig. 2). oFF B4 3 gu|e A vhA9] 83 oF 216 LE AR HE
Wl ZF ukA olo] Y1 HEE o]8s}o] ok E4o] SUHLE 519} HEYwWog ZASH
HEAL AR AT 7tA AAE o]8ste] yo}, Falea I oF BLE A5

AFT Age AOACS] HPH[16]0] wet AE(dry matter, DM) ¥ 2|2 (ash) 24319

. AES 43 A=X7|(WFO-700, EYELA, Tokyo, Japan)& Ar&5to] 60T oA 48417 &<t
Azxstg o, 94 EA7|(FLASH EA 1112, Thermo Fisher Scientific, MA, USA)E 0]-&-5}¢]
2(C), ZAN), ZHS)S 4ottt 2382 332 (LEF-112P-1, LABTECH, Namyangiju,

Korea) S ARE3H] 600TOflA 3AIE 517t 3l3ket & ALtE FAE e FFolA Aste] 77
E(organic matter, OM) &FS AASIA T

Aryol 9 FilpbE 7EA(GV-100, GASTEC, Kanagawa, Japan) U E37IAZA7]
(SKY2000-M4, SAFEGAS, Shenzhen, China)& AM&slo] S5t dEYol 5 &34
A AFRSE AR =7 W= 50-500 ppm(Fig. 3; 3M, GASTEC) % 5-100 ppm(Fig. 3;
3La, GASTEC)o|H, &olsAs = 2HS 9 AMRer AAH9 F HIYE= 0.1-2.0
ppm(Fig. 3; 4LT, GASTEC)o]t}.

SH2X

2 A9 Adt= SAS #i7]A =2 03H(9.4 version, SAS, Cary, NC, USA)9] PROC
MIXED procedure & Microsoft Excel(Microsoft, Redmond, WA, USA)E At&-otc] X519
o Ol 29S cheg 2.

z 1z

Y, =u+ T+ B+ E; 1)

pie B, T SERA B 83, B 587 Eqis AT oxjolH, AF o9le =
Ev]oltt. At 7+9] §9492 TTEST A& AHg-oto] 44| B i (pairwise comparison)E 4
oL, 49 £ p < 0.05904 HAsHA o FFAFL 0.05 < p < 0.10 F=Fo)A AX5IAT
HE A9 HF2 HAaA5H o (least square means)OE FEA[SFHT.

=k

a
4 A JIF

HERA 29 @ Hu|sh 7o T2 FE ] 8 ol HjES Table 3 and Fig. 4
of Uehfolet. et el B Eu|s} Alto] Aukslo] wet ehmuol wiEgo] fojgow

Table 3. Comparison of ammonia emissions between control and treatment during composting period

Composting time (d) p-value
Item SEM
1 3 5 7 Linear  Quadratic
Control 196.6° 199.4° 177.6® 66.4% 334 0.011 0.101
Peat moss 204.0° 100.1% 63.9° 38.8° 32.1 0.002 0.250

0 Means in the same row with different superscripts differ significantly p < 0.05.
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350 -

300 aControl

mPeatmoss

250 1

1 3 Day(d) 5 7

Fig. 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.

Faske AR Yehgon(Table 3, p < 0.05), JERA FQJof mhE Fruo} wjEgFo] tix+
ojH] 53}l ooz WA UEhETtHFig. 4, p < 0.05). JERA £ H FRYol e EH|
Hj& A4l whel £ Mol 196.6, 199.4, 177.6 L 66.4 ppme| 21, Y Foll= 204.0, 100.1,
63.9 9 38.8 ppm 08 LERL} AlZto] A upA] FFuiEgo] A} ashe Ao UEhth
AA A" 717 59 I3l (HoS)e ppm DRIolA BEEA] SITHTable 4).

FE 2] FHHE 27de F718H 27 2714 nES ) Aol osf R Yoty
A AeE, o= pH 453 1& 2004 JLd Fryotz MEETH17]. detdoR
EH|3} oA Fryol AT vE /o] 7P YT 1270l F43] F7st] A
of ZE3 ¥, F&o] P o] QHgst TAo) o|2W YA} Haehs AFE HUTH18] & A+
oA YEHAS FRISHA gF2 £ EHlfd dRYohs 3UA] Ao d8Fel =23 &
A AAoIAAL(Fig. 4), MERA B A2)9] B¢ 1940 Ho TAFE Hepd & 323}
FH a7t AFs gt (Fig. 4). & dFolA iz 2 fERA AT BE AZto] Ag
uhet QFE ol WhARo] ZHaehs A o) Aot SUSHAIRE JERA A2 rof
Fagol o w4 Yehdth JERAE Ot FYHEAY] ¥ W pHE Hehid, B

Table 4. Detector and sensor measurements before and after peat moss application

ltems Control Peat moss SEM p-value

Detector (ppm)
NH3 160.0 101.7 16.7 0.021
H.S 0.0 0.0 - -
Sensor (ppm)

NHs 101.4 57.6 9.3 0.003
HoS 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; p-value, statistical significance
was tested at p < 0.05, and 0.05 < p < 0.10 was considered as a tendency.
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pH Aol = drYod davt dRgFol2o s Agste] 7|50 g HiEo] AAHTH19].
T3 DERALE &2 o] 2|2} 5 (cation exchange capacity, CEC)& 7}A] 1L Qlo] A7|4
08 PHFO|RS Aot EoldA 1S TS AH11]. & AFollA vEhd B ER A
8] ff dRYol T A A= W2 pHeF Yol A8 s¥or YT & Ut
MERA B 7ol w2t AR o AAE 53 ST dRYoL, Fokeea | R
T 5 Table 40| UeRRTh AR o5 AAE &5 ST dryot TATE JERA AT
F7F ti2o] Bl FoH o WA ey < 0.05). JA A7 St EuloflA EAyet
Forae ppm FEOIA HEEHA ATk FF AAME B85t S HH AR =
TERA FQ fo] me} SAXC® F944R1 Alo]7F YEhA] Folth ERA £ R0
et B fE Yol ¥ AR avke AR o AAdA BE A fashe

v

Ol

[11,19]. & AFoA AR A7t ¢ Foleao] TAFO] ppm A AEEHA L3ATh
Fe= 2o AGEE FolgtE@ekra xS F712700A dFshe vl oJsiA
oA, B2 FEAFE 7ML Sle €329 ol A8 €32 ol S EH20]. LRt
o8 E& &9 oA YT FIE-S 1AEY o FH|E oA 3] Fo& HiE
e EA4S HATH20]. & AFolM AR =22 €2lE] YEO| F7I7F ARSHA fsker,
HiSEA B2 A7to] Al =22 w9 Egoto] Hulsls 35kt wehA, B AFHolA
AR =2 @718 oM BAEE BTt £2 wEE AGEHA ot HiE 5=t
$Z Ao 5T & ok ER, HAY AW 45 HAolA  mEH =3 (methyl
mercaptan), &34 (hydrogen sulfide) 5 34 38}3-E(volatile sulfur compounds, VSCs)©|
BAEHY, WE 27] sEe W oA ppb FECE Ul W2 Ao EIHA QITH21].
8y B Ao A8d AR 9 7tA AA Q] HE SHA|(detection limit)= ppm T9Jo|E=,
olejat vlpe] BIGES JPHOR LASE o] WAV Sl B EFA TSt RelT
2 93] 74l S9IHel Holsk b 9o A 2 AEE W ZHge] B 2] o
2 WeEC 3, 54 A o 2R} 459 RS 120 Yl 48 1Y
) &34 Qo WY d 278 (methyl mercaptan), Tho|H 2 A 1to] E(dimethyl sulfide), THo]
ol nfo] = dimerhyl dinilfide) SO 7|eF BIHTEO BYHOE AFS TS Aoz
AR EY, B ATIAE 45 7] BB S5t vho} MEBA =elo] EX
oA HAste FIea A7 Aol disiA Brle e ta ofE ASE AtaE

== EH|9] FEFF, pH, A4AN), ©4(C), F(S) g € HEH|(C/N ratio)E Table 59
AR 272 A2 S EH] Hl&a(day)oll vkt Bl w et A3 ERA Ao 4
XTGP = 0.030) T AH(p = 0.035)0] KA A UEhgton, FA(N) o BoF A4St
< BE= EATp = 0.065). A2} ti27-9] EH] #jE Ao wE pH 42219 HMalo| A=
AR oI5 HERA] Foktt. fa 24 ARollA &4 (C) T2 Fofet AolE HERA|
&or, &AH|(C/N ntio)= B2 g S715h= A2 EAoH 544 FodE s
Utk PJERA Ao B Y 4 ghgo] AVt 5§ 2 Bd2 EioH,
P Ao mEd dryol A4 Fr v R A4 FFof o UehA wheel=
o7 Higo] glon[22], & Aol FEE FHYor A7 A wYE thAfe] gt
20H4 A HTE MERAY Ty 20| 7t FA ¥ pHo| ©hE dEYot v
o gt
2 7S 9 HERA Fofl ©hE dEYotr A avE Flstion, Alm AH AH

Z] ©.

A
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Table 5. Moisture, pH, elemental composition and C/N ratio of compost samples before and after peat moss application

Elemental compositions

ltem Day Moisture pH C/N ratio
N C S
Control 1 57.37 + 4.15 6.38 + 0.09 2.02 + 0.52 4151 + 2.58 0.14 + 0.15 21.84 + 7.24
3 5751 + 524 6.29 + 0.13 231 + 0.20 4141 + 0.58 0.36 + 0.20 18.00 £ 1.63
5 5596 = 4.86 6.27 + 0.18 217 = 0.24 4119 = 0.78 021 = 0.14 19.15 + 2.28
7 53.93 + 4.88 6.39 + 0.14 229 + 0.25 4045 + 1.29 0.30 + 0.23 17.83 £ 247
Peat moss 1 57.35 + 2.93 6.37 + 0.64 247 + 0.78 4251 + 3.09 0.30 + 0.18 18.45 + 5.36
3 53.68 = 5.38 6.23 + 0.46 2.50 = 0.7 39.68 + 2.48 0.31 = 0.25 16.78 + 4.38
5 52.98 + 3.65 6.16 + 0.21 2.60 + 0.34 40.80 + 3.59 0.60 + 0.25 16.74 + 0.91
7 50.76 + 5.74 6.16 + 0.16 253 + 0.53 4191 £ 575 0.91 + 0.83 16.88 = 2.72
p-value TRT 0.030 0.288 0.065 0.920 0.035 0.112
Day 0.089 0.717 0.879 0.654 0.191 0.397
TRT x Day 0.757 0.888 0.920 0.528 0.286 0.863

Significant difference between the control and peatmoss treatment; values are expressed as mean = SD (n = 4) on a dry matter basis.
TRT, treatment effect. Day, time effect; TRT X Day, interaction between treatment and time effect.

32 | nttp://www.e-ait.org

X wulet T F A4 pH U L% dolge] FAL AHOE Yk £
B Y A0z U U 49 ) 2 Sel 0 ARY A} sigsil B T
Fuel ANE OR § B A7/ AT A0 Btk ohgd YERA A7
8 A9 1 REBAEE, B4 5) Aol A4 Eol AT PAEHL ol
N AY 2AEA NERAS BE WIS A BHT & AL RoE ARHt

=

2 AToliE HERA S0 B2 E = 4 duuel U Faia A7 ane Bt
FORN GF 715 B oF A FoplA WEBAY BEYS Lol seirh FE
Sl MERA £ 5 s FEUol FEE A = 00203 72 AA( = 0003)

oA fof5HA A2stt. Bt ppm SSIOIA AEEA) Sk, 7ka AN B o
H % 24 HRHoR GASAoL So14S ek Shskthp - 0480). HERA
A A dryo} s+ EH| HiE&A4o] et £ Hofl= 196.6, 199.4, 177.6 L 66.4 ppmO] 3]
o, 9] Sof& 204.0, 100.1, 63.9 & 38.8 ppm 0.2 LELL} AJ7ko] AUpHA] ek ulj & o]
AR Atk A0E ekt & ATolE HEBA £ A FE g guylol 47}
T} vhebom, ol G Elu|o] ¥4 Tl WASH: dmjote] Hj&er 7o) 7lo]
3 2 9o AARITh T} 2 979 A3k 97129l guuol mUE Y] Fakslo] glol,
Sulg Ro] £ sk Folut 4Y B4 E3 83 o) 240 @3] ololAA gkt
L @AE A ol MERAZL FE Hujst T4 vXE Bhel ang Husl]
th Aloko] @ 4 9tk o2 B S8, Yol AY1AQ wulet B4 BUHS o2
of thoret B AR 9 oA BAL FUHOR BASE F4 A7 aTH,
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