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[Fig. 2.1] Pathway for Anaerobic Digestion of Organic Matter
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[Fig. 3.1] Schematic Diaram of SCMFR
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[Table 3.1] Operation Conditions for Co-Digestion Process

HRT Mixing Ratio OLR
(Sewage Sludge
(day) : Food Waste) (g VS/L~d)
2 1:1 157
1:2 221
1:4 308
15 11 208
1:2 2%
1:4 406
10 1 312
1.2 440
1:4 6.12
V. 4823 3 1%
4] Feed Substrated] 28 - 31X &

& @7 e S4E 2719 s

Rk & AFNNE

7} R-L, R2 ¥ R-32 BH3ich S48 23719 pHe 4322 uf$-
GE A veytEd AR A8 Fe W ok AR FF
T YF T, 0|2 Qlste] Alkalinity7t 2F.HS 130mg/L as CaCOsZ -
9] pH$t Alkalinity 68, 1650mg/L as CaCO:2 2 UEN 2™ VFAX 367mg/L as G2 WA Uebstt

2279 29 - 555 EA ENAAE [Table 41791 YehY
a4 £aA9) LA 2are BN|(VS 712)E 101, 1:2 2 142 sgon 7
wotom VFAZF 1280mg/L as
43195 (Hydrolysis) 0] dolaS &
A UEst, a4 &

[Table 4.1] Physicochemical Characteristics of Sewage Sludge and Food Wastes

[tem Food Wastes Sewage Sludge
pH 43(3.9~47) 68(6.6~7.1)
Alkatinity(mg/L as CaCQs) 130(0~330) 1,650(1,350~1,850)
TS(%) 20(18.7~22) 24(1.4~32)
VS(%) 18.9(18.1~19.8) 1.3(0.9~2.2)
VS/TS(%) 92(88.7~94.1) 59(52~64)
TCOD(g/L) 190(160~225) 25.4(22.2~33)
SCOoD(g/L) 42(32~47) 0.35(0.15~0.6)
NHs-N(mg/L) 1,070(940~1,200) 310(260~350)
TKN(mg/L) 1,320(1,150~1,500) 380(330~460)

VFA(mg/L as C2)

1,280(990~1380)

36.7(21.8~42.3)
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< [Table 42]ell JERQITE 418 28719 EFHE S7MF wet TS, VS 183 7]t b
9 X A Tlsle AAE EAth WA G859 TSE 331%004 53%= VSE 271%
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ARy @714 e AR Y $E55Y0E O AT 4 dode BaE At

[Table 4.2] Physicochemical Characteristics of Substrate to Co-Digestion Reactor

°l=° Fli‘

o
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32

o0

[o

Mixing Ratio R-1 R-2 R-3
pH 6.61 6.43 6.18
Alkalinity{mg/L as CaCQs) 1,530 1,420 1,270
TS(%) 3.31 404 53
VS(%) 271 354 a7
VS/TS(%) 711 782 838
TCOD(g/L) 32 46 62
SCOD(g/L) 56 96 16
NHs-N{mg/L) 370.1 424 4996
TKN(mg/L) 4552 521 615.3
VFA(mg/L as Cz) 1122 1456 1985

4.2 FPEAHZ d¥(Ultimate Biodegradability Test)

HZARAE NEF FR77]2(Total Volatlle Solids, TVS)ZollA] 8 7153 $7)% (Bidegradable
Volatlle Solids, BVS) 0| A8k H]-&& Z33h= Zolth

A 89 TVSF BVSHt] BiogasE £857] Wl ©] ParameterS 5314 714 #71E0]
A& F U U9 wg A4FE 458 F glow, B FFdM /18] BiHE &
g 7] Wl whex AAA ey 2718 AFsed $8.8 AR A FHo Ao Fk

$718 AATLY BN Modehngg 58 J7A sz g A% dEA AHEEE Parameters
Influent$} Effluento] iy} COD 33L& VSZ oj-ALE FHIHET, g-ziran 7V%5% CODU VS ¥%
(Biodegradable COD &-& BVS)Z Esﬂﬂoiok 7P A whexE AWE 4 gtk dEdA 3F
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A 7| Ee] MRS EE 35CoA Sugarbeet Pulp7} 91~94%, Potato Pulp?} 86~91%, Brewery Grain 76
~78%% WHE L}E}LHI Ak,

Nge HAZAEANEE P8l WHAE (1) Graphical Statistic Analysis ®3, (2) In Vitro Digestibility
Test, (3) Fiber Analygs g o] itk
Graphical Statistic Analysis ¥H-2 §7]80] EalE= o= NN HE B TVSoZe| dobgls

TVSed| HI &S Y&, &4 1 o] 945(1/Operating Time) & XZFol ZASHH AAZko] FANE 3
2% ) 1/Operating Time> 008 ZHSEZ ol Bzl W& TVSY & Y34 wue H<
Refractory Fraction(Ro) .24 dEa)A HiEE o2 4 gtk J2E2 A|§9 HFA 3 = (Ulimate
Biodegradability, UB) = (1-Ro) X 10022 7& & 3129, oJff & UB7} BVS/TVS #i#0] He Aol
g714 7§ UB #2 ol&dled &4 4T Ak E 7 F Utk & n(So/Se) =kt 44011*1
n(So/Se) & YZo AIZHD S X&) 13d A9 7127|28H ks 78 & Ath & So% See =
719 23S Aj7ke) AFEHA o]- A7F to) A9 Biodegradable Substrate Concentrationg WHERH 7]
2o kS F317] JHAXNE A A8 FF AR EIL A= ojof gt

In Vitro Digestibllity Test®= NEE 7}ZolA o2 FojM BAIZH 23t AAlst] A VS AAER
EA& 4 9= TDOM(True Digestible Organic Matter) & 73t UBE T3t 2 olth

Fiber Analysis #FH<& Crude Protein(CP), Acid Detergent Crude Protein{ADCP), Cell Scluble,
Hemicellulose, Lignin, Cutin 52 Z#3le] UBE o3l Hyoltt.

B d7eNE 1Y g Fo)x, B0} £o]3H, Fist-Order Decay Rateol] ¢J3) ®h3-
2 40| 7153 Graphical Statistic Analysis ol 98} 35t 0™ [Table 4312 2482
g JeEith

[Table 4.3] A Summary of Batch Experiments for Thermophilic Ultimate Biodegradability and
First-Order Decay Rates at Various S/ Ratios

AR A7

ri }-N
Ne
mz
ot
i)
T

Ultimate First-Order Decay Rate

S/.l Mixing Ratio Biodegradability(%) ki(day™) ke(day™)
Ratio Gas Mass Gas Mass Gas Mass
111 735 74.3 0.187 0.199 0.038  0.041
.2 1:2 \ 744 756 0.195 0.203 0.035 0.039
1:4 72.8 71.3 0.186 0.179 0.040 0.042
1:1 72.3 74.0 0.191 0.192 0034 0044
4 1:2 739 71.2 0.192 0.198 0.038 0046
1:4 72.9 74.3 0.183 0.207 0.044  0.033
2 Food Wastes 743 72.8 0.186 0.200 0.042 0.039
4 Food Wastes 71.4 736 0.179 0.184 0.047  0.045
2 Sewage Sludge 58.4 58.1 0.056 0.054 0.021 0.023
0 Inoculumn 38.9 40.2 0.039 0.045 0.015 0.013
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