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ABSTRACT

To develop a sustainable composting method for livestock mortality, a natural aeration-composting process was designed and the
influences of bulking materials on the mortality composting process were studied. Bulking materials (e.g., compost, swine manure,
sawdust, and rice husks), easily supplied at the scene of an animal mortality outbreak, were tested in this research. A lab-scale
composting system (W34 x L60 x H26 cm) was made using 100 mm styrofoam, and natural aeration was achieved through pipes
installed on the bottom of the system. Four treatments were designed (compost, compost + swine feces, sawdust, and rice husks
treatment groups) and all experiments were done in triplicates. During composting for 40 days, no leachate was observed in
compost and sawdust treatment groups, whereas 18 and 8.2 ml leachate/kg-mortality was emitted from the compost + feces and
rice husks treatment groups, respectively. Dimethyl disulfide (DMDS) emission during the composting was very low in all
treatment groups, possibly due to the bio-filtering function of the compost cover layer on the pile. The mortality degradability in
compost, compost + feces, sawdust, and rice husks groups was 25.3, 25.8, 13.5, and 14.5%, respectively, showing significantly
higher levels in compost and compost+ feces groups (p<0.05). Also, only the compost+ feces group produced enough heat (over
557C) and lasted for 7 days, indicating that bio-security cannot be guaranteed without feces supplementation.
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Fig. 1. Schematics of the designed composting process.
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eI =Tin k- e BB+ Ul 49 omiz A kg B 18mle HE57H
ahdstgl o, gAY Aol 44 mEA AH kg@ 8.2mle
FAN S 57 Bkt %%? AL Ehlst 27l HFEden =
wHEH] RBAAE 15U71A, 99 Fols 89 HETE
Alglell ARgE FARA 9] 43S BH (Table 1) 23 4], ZASITE Kim et al. (2011)l] wk2¥ H&5E 7150 & A
SRS g 51~58%%1 W FWat A= 477, 9% 0 ol B3] oF 50%7F rEEE Ae® deiA|a Slvk Eule} F
Fow wlg uiokth By, =R+ EE, B R 9AY VS g el JEF Aol JIld olfre A&t Hoksel 2 Sl
& 247} 775, 764, 99.3, 86.5%°1%1e0 C/NHIE 72t 23, 18, & HARAel EE] el Aow dvtdd) 715 mjEA 2R
512, 75 oItk ASERsE S 7 AearEE FY" A H ves e YRl 718 3 A4 -9 WledEE T
Al FAAe] Fe AT A He] 2 =%+ HE] AT A Ao don edEde wEe E ARl weh G
7}z 234 3 20.0kgolal B B GA Age 47 % 36 AEFdlddle thew B 9 olele® el v, o, AL
kgo® 2 o5 HYlEH o= HHlg =R+ HNe AF w5 vUR §o 7R ndRo] EeHo] glom, o] uyEe
Fol Aa Aol 2wk Fil} = g5E0] Au Aol & Felle sheby %ﬂiﬁ}% e Ealloll 7]Qlske Aow =
7] wjolt} ¥t} (Kang et al., 2012).
gk Ho‘iﬂ% olgato] Al HHIEL & Afo] SR viE
2. FlE Uy e QEERY (&S Z'Z*lﬁ Sd=d TS Hud u &
Hlgh FRHE B E AR Aldls e dEde] Aol A3 Ild
AEENE e AEF TA oS B A9 (Table 2) WHH GAE FAAR AR Aldle AH kgD 1.91 mge] NH:-N
Hhjoh FiS AR AR Agells dEa7h e BAskA 9 222 mge] TOCs7F RS & & %l‘%iﬂ, =3 HHE &
Gkl W R4 EN] L AE RAANZ o848 A9l A Felel FAAR AT doli A kg T 38.65 mgel NHNS}
47 Wualn 409 el sy F AR AESe 070meel TOCYE BAHE & 5 ATk olsh ol NHANe
Table 1. Changing of composting parameters
Moisture Volati}e NH.-N N Degradation ~ Bulking WHC’
Material solid pH C/N density (g.water/
(%) (%) mg/kg (%) (kgm’)  gdry)
Before 51.4+09 77.5+09 85+0.0 6438+ 1.7 9,797.6t178.7 22.8 -
Compost 253+2.0 821.0£13.6 7.1+04
After 64.2+0.0 79.6+1.0 8.6+0.1 2,353.7+ 5.5 12,186.1+ 484 13.6
+Sw1'ne feces Before 58.1+0.6 76.4+0.8 8.0+0.0 1,527.3+ 5.8 10,237.4+171.5 18.1 958412° 657.6410.8 54403
compost  After 652+04 76.9+04 8.8+0.5 3,544.0+60.8 13,067.1+494.6 11.9
Sawdust Before 7.2+0.1 99.3+0.0 5.0+0.0 8.0+ 0.3 1,349.2+ 0.1 511.9 135435 10818+ 1.5 44401
After 60.0+£0.5 99.0+02 8.7+0.5 1,501.8+ 4.6 4,597.2+123.6 46.2 D T '
Ricehucks Before 9.0+0.1 86.5+0.1 7.0+0.0 159+ 0.5 3,795.6£ 0.1 754 145448 1295.0+ 4.5 33405
After 49.8+09 86.0+0.2 89+0.0 1,899.3£17.9 3,538.0+ 60.5 65.1

Data are presented as mean =+ SD,
significantly differ at p<0.05 level.

*Dry matter basis, ** Water holding capacity, ** Different superscripts

within same column means

Table 2. The amount of leachate produced during composting

. Amount NH,-N TOCs PO, NOx-N
Materials Days % ¥
ml ml/kg mg/L (mg/kg)
Compost - 0 0 - - - -
2,107.7+£111.9 382+11.7 346.7+£237.6
+ b
Feces + compost 15 99 18 (38.65) (0.70) (6.35) N.D.
Sawdust - 0 0 - - - -
. 233.1 £ 51.2 2734 + 27.3 986.2 + 306.3
Ricehucks 8 44 8.2 (1.91) 2.22) (8.04) N.D.

* Mortality kg.
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Table 3. Emission of dimethyl trisulfide during composting (Unit: ppb)
Materials 5 day 12 day 19 day 26 day 33 day AVG
Compost 0.281 N.D N.D 1.069 N.D 0.675
Feces + compost 14.926 N.D 2.229 N.D 0.358 5.837
Sawdust 1.329 0.242 8.097 2.746 11.782 4.839
Ricehucks 0.663 0.689 10.458 2615 3.029 3.491
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