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Effects of Microwave Radiation on the Moisture Content and

Subsequent Aerobic Composting of Pig Manure
Jung-Hoon Kwag'*, Kwang-Hwa Jeong', Dong-Yoon Choi', Jung-Gon Kim',
Duk-Woo Han', Man-Hee Han', Young-Hee Yoo', Chang-Six La’
'National Institute of Animal Science, RDA, Suwon, Korea, 2College of Animal Life

Science, Kangwon National University, Chunchon
ABSTRACT

In this experiment, we hypothesized that pre-conditioning pig manure with microwave radiation
can effectively eliminate moisture and consequently, cut down a need for expensive sawdust. For
the experiment, pig manure/sawdust mixture of water content 79% was divided into 4 groups and
each of them were treated with microwave for predetermined time periods, 5, 10, 15, 20 minutes.
Subsequently, they were transferred to chambers (20L) and aerobically composted. During the 2
weeks composting, air was supplied using blower (150 L per 1m’) and temperature and other
variables were monitored continuously. When the data were analyzed, it was found, (1) moisture
content was significantly decreased as radiation period extended. (2) weight reduction of compost
after completion of composting was noticeably bigger in 15 min radiated group(31%), compared
with 5 min (24.6%), 10 min (21.4%), 20 min (27.2%) radiated groups.

(Key words : Manure, Composting, Moisture content)
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Table 1. Chemical characteristics of raw material used in this study.

Classification M.C' N P»0s K,0
Swine manure 85.2+2.1 1.35+0.3 0.57£0.12 0.32+0.11
Sawdust 28.5£2.3 0.07+0.01 0.01+0.0 0.01+0.0
Swine manure + Sawdust 79.0£2.2 0.89 0.37 0.28

"M.C : Moisture Content.

Composting

M.C. : 65%

I Condition(t/min/ m, 150 I

s P s
ExXhaust Oxygen > = Temporature ~

measurement

Fig. 1. Schematic diagram and scenery of composting process.
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Table 2. Experimental conditions during composting process.

Items T-1 T-2 T-3 T-4
Volume (L) 20 20 20 20
Weight (kg) 15.4 15.6 15.5 15.5
Air supply (L/m’/min) 150 150 150 150
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Table 3. Profile of pig manure temperature over time after radiation.

: Sample temperature response over time (C)
Eglght clf Reaction conditions
amp T-1 T-2 T-3 T-4
Immediately after reaction 84.0+2.5° | 83.3+23" | 85.3+2.5" | 85.7+2.8°
8 cm
After 10 minutes the reaction 43.7+3.5 427432 43.842.2 44.3+2.8

“®Means in the same row with different superscripts are significantly different (p<0.05).
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Fig. 3. Temperature profile of piles during composting process.

Ao kst A= 7S 223
ZAbsHA A2sE 12} Eu] 3o}
2 5 Ale] kel
AFAE 2z y EAbAA A=
“MEEE} HHS A 7S 5208744 5
Sl AAY W F AA5EA

it
3
o

8EE A5 FHu|dae] x7)4Ee UA
g AdAdo] glom FHu|3t 27)°] RS
L 9%l 2% (Jeong, 2001)¢} Eu|rw|e
3rrek

==F (Ryoo, 1998)7} A#AAI7} =& 7o
2 2984 9ot Haex: =Hn3aA
oA 7} F23t indicator2A A 2] =Eu]
= e w2 (50~55T)0M Loy
(Lo and Liao, 1993), E|8]3}-2%7} 70C o)A+
Aghe RS GRSt FEvAE
o] A4 Eu|sr) A=tk B3 (Falcon
et al,, 1987)9} AA|st= A2 F=AE

upba] B AlFe A dojAl Hn|s}t A F
o] 2xo] WHilE= wlolazy Ay 2R

of

=u)3} 244 7ol o] LE2E7F 66T 2
T F7kEe A<l 5714 =) A
Ha e Zer zAEglen, 3714
u]sk 139do] AstdA 1a sr|dRET}
dErEE 259 40T o]tz XA 3] ol
t A¥Fer A

(2) 2714 EuS7|E 5F HI
o]z 2 st whg F 7|4 EHw|EAE
At A Hu|3t S AR ﬂﬂ-’%
HE FEtass A 29 T-1 AT
ol 4 | At F 1.6%% 7P B
FAFE Gl T (Table 4), T-2, T-3 ¥ T-4 A
TFolXE 7t 132%, 16.8% 2 16.9%= =
< FEFEEE Hole Aoz :AERL
™, T-3 2 T-4 A7} YA A7t
TAALE FoAal Aol7t Qe Aex =

A= AT} (p>0.05).

12010

3714 FHuistz=Aels AAsE FEE
65% 4elE FAIst F= Ao T8

AAAez Hulevels vl gEel
TEES o) B2 AN B 8
slol glofof gt ol = Hulsh A2

QeI re dle FoT ARF Shehe
< Wapu, Huleinly) wAgE AEE A
Aoz BE Wew L BE ZejAe

o

== =



22 437

gul

a3)A A 19AH 2%

Table 4. Weight profile of compost piles over time after radiation.

) ] Weight change (%)
Reation time
T-1 T-2 T-3 T-4

After 7 days 24.6+2.2° 21.4+1.6° 31.9+2.2° 27.243.1%

After 14 days 33.5+1.8" 28.9+2.3¢ 39.6+2.6" 34.142.8"
- ¢ Means in the same row with different superscripts are significantly different (p<0.05).
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Table 5. Characteristics of compost piles 7-, and 14 days-after radiation.

Items M.C" (%) N (%) P>0s (%) K>O (%) OM (%) OM/N
Compost materials| 74.9+1.2 0.93+0.6 0.18+0.05 | 0.27+0.05 17.9+2.8 19.2+1.8

After 7days 66.8+1.8 0.93+0.5 0.20+0.06 0.25+0.02 27.8+2.6 29.9+2.0
b After 14days| 52.54+2.3 0.94+0.2 0.23£0.01 0.26:0.01 35.6+2.5. 38.3+2.1

After 7days 68.9+0.9 0.92+0.5 0.21+£0.05 0.25+0.06 28.8+2.8 31.3+1.9
12 After 14days| 53.5+0.5 0.94+0.5 0.26x0.05 0.28+0.06 35.842.3 38.1+2.3

After 7days | 64.5+1.5 0.89+0.4 0.20+0.05 | 0.26+0.05 29.542.9 33.1+1.8
1 After 14days| 51.5+2.1 0.91+0.2 0.24+0.02 0.29+0.05 35.442.6 38.9+2.2

After 7days 66.4+2.1 0.88+0.5 0.21+£0.06 0.26+0.02 28.5+2.2 32.3+1.9
e After l4days| 52.5+2.3 0.91+0.02 | 0.25+0.05 0.30+0.02 342422 37.6+2.3

" M.C : Moisture Content.
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