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Evaluation of Continuously and Intermittently Aerated Hog Manure
Compost Stability in a Pilot-scale Bin Composting System
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Abstract

Compost stability represents the state of microbiological activity and measurements of
respiration either through CO, evolution or O, uptake should provide the best indication of this
state. Hog manure amended with sawdust was composted in a pilot-scale reactor vessels
using continuous and intermittent aeration for 3 weeks. In this study we evaluated the CO,
respiration rate effect of aeration method on the reduction of CO, evolution, and investigated
the stability of fresh and finished compost for plant growth. The intermittently aerated
composting is a practical proposition for a very stable compost making. The CO, respiration
rate in the fresh and finished compost during intermittently aerated composting was main-
tained from 0.3 to 1.4 and was good for use in horticulture, while the continuously aerated

composting was 7 to 23 and needed more time for compost curing.

I. M £

#7149 A718e) 374 Ay w= 1Y o)
s A2 3 YA BE AY 349 6Eol
AR, F8, F2FA 5ol A o 28 4
%¢ Qs s 1 20| Yo

FHylgle] <A = (stability)$} <%= (maturi-
ty)E A2 wHRelA AgHm ot ge o)
£ ool dAEE #7189 RAREs} 0y
29 8% YUE BAGE Aoz M2 F4E,
BAvls MEE ¥ YdE $oz 24En 2

SEE 4718 24 AP £54 47109 F
78 vehle g9 §7] S8 4de
Y Aoz wobg 90%o0l4 Lol g ol
54 go24 guin REEE AR
3 gysielol 5o B WA wHoz:
¥ % ¢ivh

g5 F4(quality) & FPES} REE ol
o EHHlLE(55~60Te 3Y o), EHAF
(0.5~4.5mS/cm), F40|2F%E(6.0~8.0), ¢
A7) (13~20mm) o 8A(1~5% : AETA
%), $8% 420a 5 100 B4 474

3
I oo ok

=l
e

*=Adgm Fa e

DEYE, B, AR, BEE, £3,
SRV TS RN

HERS

—100—



i)

43 2 9 FHulst Ao A A%

2 1E F7) B EHEY A= HL

Mel) B¢ TP grpdM
el ol g dol HAdd Aol
4888 7108 AFY BFs A% W ¥

H wel ol At shsty

A
Fa

oewE, o8l AR,
A% =71, ¥FE Y%, HHH 2= 5
ey mE 24 24ud

S 2A
a8 ol

Phe Bt

=, f7188 A, Fole u@ ¥ Tl 9
o, BEA P 2HLE(40~50T), AFe
E(55~60C)9 39U B&AA % A
A& (2o U B A3 HElE 30T
olate} el F2E Lx)Fol Uk g
BEY Wie A8 dol AY, UAEY ¥4

T&, BA7tE BEE B3 v E HEst &

& g Fo] Ykt

B A AAF7M A& Hulgk gl e
o AHFAE st Hy) F49 V€S
o EF AT g SHd o "y F
EFo] 88311 A3 FAYAE oI

9\1 E]-,4’6’9)

3

gepy B A7 2Ae s /7 vEa

49 339 A

L=
Z

71 R8s & + Ue

THE L] A 5 H VA @

do) gabzta YRS BSIIL, ©
F 358 MYk Hue 3P
avg Ha shedl A

I e ¥y

gulg} A rE 1F 2ol ¥4 57
£ATL FEALY KETH FEY ER ¥ 2

d AR F9E AHEHeH S
B ge gdule 747 12, 12, 25909 5
_/;:

(<3 1=]
SE=5,

3

=1 o
L

B 74z} 72~75%, 77% 2 54% T°l1,
2ol 2E 5 55~6.5, 7.3, 3.0 Fol8lt}(Table

e JethA &)

Ay 9e 3A 342 FE59 Run No. 1,
Run No. 2 @ Run No. 38 Yo ztz} 4749
gz A FAl @4, 1EF7|(5F F7], 55
 AA)AE sgem Hujg 3570 ¢ AR

Edagte A

o mu fir

No. 3=

gkortt. Run No.l&
(75kg)®} FW(27kg) & EF3te 97. 4. 4%F
4, 25742 A#&3dl3, Run No. 2& Run No. 1
o] A BrI(A4, 7HE)HEd dolF ZEY

=5 (45kg),
(27kg) 9 E(18kg) & Edstd 97. 6. 27

o wH

HFT

SAgsAA BAd 2457 HRAA 02T
W77k 8 A Sl FEse) dmoh shx
Qe Bl Bala RS B
o 97. 4. 255%H 5. 16714 A¥s4E 1, Run

SE2(16kg), B

Table 1. Composition of initial and final ingredients during composting for Run No. 1

#1 #2 #3 #4

Parameter Raw Fresh Raw Fresh Raw Fresh Raw Fresh
pH 6.2 7.4 6.2 7.8 6.0 74 6.1 7.6
MC, % wb 59.5 55.8 63.0 53.4 56.7 59.0 55.8 56.3
VS, % db 88.8 89.4 90.0 88.5 90.0 89.5 87.9 88.6
T-C, % db 44.29 43.41 45.86 42.63 45.38 42.60 42.77 43.27
T-N, % db 2.51 2.33 2.36 2.40 2.40 2.32 2.54 2.58
C/N 17.6 18.6 19.4 17.8 18.9 18.4 16.8 16.8
DM(kg) 38.69 29.23 35.08 35.09 41.13 32.25 40.78 32.98
Wet density (kg/m?) L 543 447 530 502 540 524 524 510
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Table 2. Composition of initial and final ingredients during composting for Run No. 2

#2 #3 £4

#1
Parameter Raw Fresh Finished

pH 5.6 7.6
MC, % wb 59.8 58.5
VS, % db 91.6 90.1
T-C, % db 45.76 42.89
T-N, % db 2.32 2.46
C/N 19.7 174
DM(kg) 38.07 28.42
Wet density(kg/m?®) 592 489

Table 3. Composition of initial and final ingredients during composting for Run No. 3

#1 #2 #3 td

Parameter Fresh

pH 7.9
MC, % wb 61.9
VS, % db 87.5
T-C, % db 40.72
T-N, % db 1.86
C/N 21.9
DM(kg) 36.22
Wet density (kg/m?) 528
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Fig. 1. Schematic illustration of a reactor ves-
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Fig. 3A. Average airflow rates(a), average
compost temperatures(b) and ammo-
nia concentrations(c) during the cont-
inuously aerated composting decom-
position-Test Run No. 1{#1 & #2)
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Fig. 3B. Average airflow rates(a), average
compost temperatures(b) and ammo-
nia concentrations(c) during the in-
termittently aerated composting dec-
omposition-Test Run No. 1(#3 & #4)
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Fig. 5A. Average airflow rates(a), average

compost temperatures(b) and ammo-
nia concentrations(c) during the cont-
inuously aerated composting decom-
position-Test Run No. 3(#1 & #2)
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average

Al E)H] (fresh compost) €% & 40~50TC H
918 Jerfx doh tiuh, Ry9) #29 #45 A
gAle] A% 2 HE%7)9 &% 18.3C9 1947T

A9 sy 2QAY 4Y SFH UAH

3, HHjess 4718 s H2990
40~50°Ce) 3L, B TAME A% H|] 55~60TC
A¥7} ARs Feta g ol
A& Fig. 3, 4 % 5 59 323

e
w
e
o
o,
Jdo

—106—



Sg 72 W Hulg Adages 9%

0.28~0.34¢/min. kg DM} 0.11¢/min. kg DM
olil, Ryl Al 77 0.26~0.37¢ /min. kg DM}
0.09~0.11¢ /min. kg DM, R, A& 0.37~0.38
¢/min. kg DM} 0.09~0.100/min. kg DM %
S vehlia gk BrlEe EE A4
S715 o} ¢ 3wl ol FA veba Sl

5. EMMTEA Wb
AFEY A 2o A7 Hujg Wyt
of AZbR @k WA FE Table 40l vehd

upe} Zol A& Fr|7t DEEI|RG A EA B
ol AR oM, HAFY HAt2FS R #1&

2 2¥ 37 B sl AgE 37

25.46g/ho) 1, #2%= 47.06g/h, #3+ 1.28g/h,
#4+= 1.16g/hojiz, Ryol 39 #1vb #2704
7+ 11.27g/h ¥ 10.82g/heliL, #39F m4ar 4
7+ 0.55g/h 2 047g/h2M Aoz gart
2 S R>Ry7 =

H, R,o] #1& 43.32g/h, #25 24.0g/h,
#35 2.33g/h, #4+= 0g/hE B2yt UidF e
2 A&557)7) 2EE R o 19~308) 7))
wol AL AU Rio] RyEth & A&
R,9] ghan]7} RyEch 27 fFolatn Bt g
Ath

Table 5. Fresh and finished compost stability based on the CO; respiration rate

Parameter
COy(g/h)
mg CO,-C
g Compost-C
CO, respiration rate
*Rating

*A L <2(Very stableYB 1 2~5(stable); C : 5~10(moderately stable); D : 10~20(unstable); E : >20(very unstable)
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