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Comparison of the Performance of Chamber and Bag Digesters for Solid State
Anaerobic Digestion of Separated Solid Fraction of Swine Manure
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The performance of chamber and bag digesters for solid state anaerobic digestion (SS-AD) of separated solid
fraction of swine manure was investigated using lab-scale digester (4,460 mL total volume and 1,800 mL of
effective volume) operating at 37°C for 63 days. The performance of two different digester types was
evaluated in terms of the Kinetic constants of methane production obtained from the Gompertz and Gaussian
equations. Methane production potential of chamber and bag digester was 202 and 218 N-mL CH4/ g VS.
Time to produce 95% methane production potential (T95) and calculated effective anaerobic digestion time
were 55.5 days and 41.8 days for chamber digester and 52.8 days and 43.5 days for bag digester, respectively.
Our results reveal that the performance was not significantly different between chamber and bag digester.
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The performance of anaerobic digestion was not significantly different between chamber and bag digester. Methane
production potential of chamber and bag digester was 202 and 218 N-mL CH4/ g VS.
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Introduction

T FEs7h= 139 FAA A 71 oF 5,6405.0]
o, 571 Bt AR 1,759 2 '124ef] v]3) 7tE
T AT NP X520 tEtR w71 Bt AT
7b S7Fhe A Holal Qltk. o|2 Qlgf 13d V& =
T AR 1,8319kEC 2 SE|ubeEt HA| 7R A
0] 39%5 AAISIAL Qlrh, ol A B E ER=E QHY
Aow Agstr] fslir= AFHE Rk Bart o
o}, EoH|5} 9]29] T]E AP =R eE AHEe] 2
83 vRdoR Adelslhe AL FHAOR shal glov
A7]48F A e 25 g xE gibstar
A7|a3t 34S AR HFAES EAH] FEm BEok g
AT % Qo] o] 7S AU} o] ol
o2 SYA)E o] Utk

#7143} (Anaerobic Digestion, AD) AJ2~H]2 WH|EF Ak
Holl A st AfstEz ok Ao} GolekaL uoles}
42 B3 U] oluiA] Aol sl A AAROR 7t
28y Ag]8og Wo| o]8E|11 9l ow (Alastair J, Ward
et al,, 2008) Y=9] sgof w2} 114 (Solid—State Anaerobic
Digestion, TS > 20%), HFEAA] (Semi—dry Anaerobic Digestion,
12% { TS < 20%) L 5A187]43} (Wet Anaerobic Digestion,
TS ( 12%) S02 FEET} (Sigrid Kusch, 2013).

o, TR, THELEH =Rk 1FEY]
7| axste] AAR e FABHL Sl Ae=
T} (Ahn et al., 2010; Schafer et al., 2006). ILAF
71&S 4 f71E Aol ARt AlLdYol=

=] 5.0 8 =] H SO = o
3l AARY 3Ry JdReY ERE IFE 5
A

oM,

o
T

o
€

ot

7

ik

]

gAto R 3 WARE7| 48] Z14ol AT SfjolA] 5y

Hio] @ 7kA AALE S W 2|29 H] 5 13| Indian
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Materials and Methods
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Table 1. Characteristics of separated solid fraction of swine manure, sewage sludge and mixture (Mean+S.D., n = 3).

Ttems Solid-liquid separated swine manure Sewage sludge Mixture
(Substrate) (Inoculum) (S/T ratio 4)
Moisture content (%, w.b.) 72.6+0.1 89.8+0.5 79.2+0.2
Volatile solids (%, d.b.) 92.6 59.0 78.7
Bulk density (kg/m’) 422.0+9.9 1,000.0 567.0
Free air space (%) 62.3 4.8 49.9
Feeding (g) 525.9 554.6 1,080.5
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Results and Discussion
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Fig. 1. Cumulative biogas and CH; yield of separated solid
fraction of swine manure and inoculum mixture in chamber
digester.
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Fig. 2. Cumulative biogas and CH, yield of separated solid
fraction of swine manure and inoculum mixture in bag
digester.
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Fig. 3. Comparable graphical determination of the ultimate
biodegradability of separated solid fraction of swine manure.
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Fig. 4. VS removal rate based on TVS and BVS.
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Fig. 5. Experimental and calculated cumulative CH; production
for chamber and bag digesters using the kinetic model of
Gompertz equation.
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Fig. 6. Gaussian plots of CH4 production rate for chamber and
bag digesters.

Table 2. Kinetic Gompertz and Gaussian parameters of methane production.

Items Parameters Chamber digesterT Bag digesteri
TVSJ/TVS, (-) 0.4120.01 0.44+0.01
C“(r;‘fi‘ivecgjﬂzn\isg’r?:z;gon 199.8+5.9 214.942.3

P N-mL CHy g VS) 202.1+4.9 218.0+£2.3
Gompertz Rm (N-mL CHy g VS) 7.1£0.3 7.320.1
parameters A (days) 13.7+0.4 9.3+0.1"
T95% (days) 55.5+1.1 52.840.5
Effective period to produce CH4 (days) 41.8+0.7 43.5+0.5

Determination coefficient (Rz) 0.9989+0.0002 0.9978+0.0000
MaXI(n;ﬁI::lLS pé(;f/c gC\P;;)yleld 7.3+0.4 7.440.1
Gaussian t, (days) 27.9+0.8" 24.2+0.1
parameters a (N-mL CH4 g VS) 7.3+0.4 7.4+0.1
b (days) 10.3+0.4 11.440.2

Determination coefficient (Rz) 0.8816+0.0005 0.7571+0.0067

+MeanﬂzS.E., n=2
iMeanﬂ:S.E., n=3
Time to produce 95% CH4 production potential.

"Means with different superscripts are significantly different (p < 0.05).
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