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Biogas Production Effect by addition of Red Pepper Powder
through Single Stage Anaerobic Co-Biogasification of Mechanically
Pre-treated Food Waste and Primary Sewage Sludge Mixture
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Abstract

This study has been conducted to evaluate the effects of a single stage anaerobic co-biogasification of food waste and primary
sewage sludge mixture (1 : 5 V/V%) according to mixing ratio (0% : CAPO, 0.5% : CAP0.5, 1%: CAP1.0) in red pepper powder,
which was reported as the material anti-bacterial and anti-fungi, under mesophilic condition (35°C). during 31 days. It showed
that red pepper powder effected anaerobic bacteria, Especially, Hydrolytic bacteria and methanogenic bacteria was inhibited
much more than Acetogenic bacteria with red pepper powder. at CAPO, Experimental cumulative methane yield (ECMY) and
Experimental bio-energy production (EBEP) were 0.17 L CH4/g VSgq and 1,465 cal/g VSgq individually as the highest value
during 31 days.
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Fig. 1. A schematic of single anaerobic bio-gasification reactor for this study.
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Table 1. Mixing conditions of red pepper powder at each anaerobic reactor

Reactor

DSV

CAP0? CAP0.5 CAP1.0

Red pepper powder mixing ratio

Digested Sludge

0.0% 0.5% 1.0%

note 1) DS : Digested sludge, 2) CAP : Capsaicin (red pepper powder)

o] AFVHFE EUHE 0% (0g red pepper powder/L),
0.5% (5g red pepper powder/L) 1.0% (10g red pepper
powder/L)2 3k, A Ee] ¢Zd] =5 NaHCO;/
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Table 2. Analytical conditions of VFA gas chromatograpy

Column Zebron ZB-FFAP (Polar)
Dimensions 30 m x0.32 mm x 0.25 um
Detector FID (Flame Ionization Detector)

Injection Temp. Split 20 : 1@250°C, 1 pl

100°C (2 min), 8°C/min to 250°C (30

Oven Temp Program

min)
Detector FID@350°C
Carrier Gas Helium 35 cm/sec@100°C
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Table 3. Component of food waste

Component Content (%, wet base)
Grain 449
Fish-Meat 49.8
Vegetable-Fruit 53

Table 4. Physicochemical property of Grinded food waste
and primary sewage sludge

ltems Food |Primary sewage
waste sludge
pH 6.1 5.8
Water content(%) 80.9 97.4
Bulk density(g/cm®) 1.3 -
Alkalinity(mg/L) 1,086 678
NaCl(mg/L) 2,200 450
TS(%, dry base) 19.0 2.6
VS(%, dry base) 20.6 1.6
VS/TS(%, dry base) 77.1 61.5
Element analysis(%,dry base)
C 52.0 432
H 7.1 6.6
(0) 36.1 449
N 4.6 5.2
S 0.01 0.01
C/N 11.1 83
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Fig. 2. Variation of VS at various red pepper powder mixing
ratio.
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Fig. 3. Variation of TCOD at various red pepper powder
mixing ratio.
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Fig. 4. Variation of SCOD at various red pepper powder
mixing ratio.
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Fig. 5. Variation of pH at various red pepper powder mixing
ratio.

Table 5. Variation of POS at various red pepper powder
mixing ratio

Reactor TCOD; SCOD; SCODyax | POS(%)
DS 16,278 977 1,427 29
CAPO | 41,200 4,944 18,789 38.1
CAP05 | 47,370 4,975 17,540 29.6
CAP1.0 | 50,890 5,089 17,557 272

POS(%) = SCODwa—SCODY [¥))

(TCOD;-SCOD)

71&-2] 83| % (Particulate Organic Solubilization, POS)*
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Fig. 6. Variation of TVFA at various red pepper powder
mixing ratio.
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Table 6. Variation of Acidified COD at various red pepper
powder mixing ratio

Reactor COD of Filtered COD at Acidified
TVFAmax TVFAmax COD(%)
DS 374 1,427 26.1
CAPO 6,740 18,789 35.8
CAP0.5 6,160 17,540 35.1
CAP1.0 6,331 17,557 36.0
Acidified COD(%) = — QPO TV Aw 150 (3

Filtered COD at TVFA,,.«
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Fig. 7. Variation of TVFA/Alkalinity at various red pepper
powder mixing ratio.
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Table 7. Experimental cumulative methane yield (ECMY)
& Experimental bio-energy production (EBEP) at
various red pepper powder mixing ratio

Reactor ECMY/[A] EBEP[B]
(L CHy/g VSfed) (cal/g VSfed)
DS 0.05 431
CAPO 0.17 1,465
CAPO.5 0.15 1,293
CAP1.0 0.13 1,121
B=Ax8,620 cal/L CH,4 “
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Fig. 8. Experimental cumulative methane yield (CMY) and
methane production (MP) at various red pepper
powder mixing ratio.
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Table 8. Elemental composition, C/N ratio and Theoretical
cumulative methane yield (TCMY) at various red
pepper powder mixing ratio

Elemental composition(dt% VS) TCMY
Reactor (L CHy/g
C H (6] N S C/N | vys fed)

DS | 338 | 44 | 559 | 4.6 [0.003| 7.4 0.22

CAPO | 425 | 52 | 469 | 5.1 |0.007| 8.2 0.35

CAPO.5| 433 | 53 | 462 | 5.1 |0.001| 84 0.36

CAP1.0{ 454 | 5.8 | 435 | 51 |0.005| &8 0.40
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