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Abstract

A comparative study on the anaerobic digestion efficiency according to the temperature change was conducted
considering the characteristics of domestic food wastes with high water content of about 80 % or more. The substrate
was tested for anaerobic digestion efficiency in two substrates, a liquid component separated naturally from food
waste and food waste itself. In the anaerobic digestion experiments, the digestion efficiency was the highest at 55C
(thermophilic temperature). However, the digestion efficiency at 45 C(middle high temperature) was lower than that
at 35 ‘C(mesophilic temperature). The comparison of general food wastes anaerobic digestion requiring 30 days of
hydraulic retention time to the liquid component indicated a stable digestion efficiency even after 15 days of
hydraulic retention time.In the experiments conducted on food waste, the digestion efficiency at 55 C was higher
than that at 35 C. When the food waste, especially the liquid component originating from food waste, is treated by
anaerobic digestion method, the mesophilic temperature and thermophilic temperature conditions are more favorable
in the digestion efficiency than the middle high temperature (45 C). However, when applying thermophilic or
mesophilic temperature anaerobic digestion process operation in the field, the amount of energy input should be
considered.
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(Bong et al., 2018; Xu et al., 2018; Zhang et al., 2007).
B71as WS nAEd JelA §7189] 2a) 2 g
g9 3GA - - ) Fgo] o] FoAH,
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A% AT7F AFHAAS. TheEs ok HYY DA S FIohe=
gre| g otet WYY EAE Eote UﬂE‘r*@/‘*&«l Aol
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ot A&How A7 IPH= FEoIth (Shen et
al., 2013; Shin et al., 2010). CSTR(Continuous Stirred Tank
Reactor), UASB(Upﬂow Anaerobic Sludge Blancket), plug
flow reactor ¥ @, o] FasH A 2 gt w37 FH
o SAYH AT o o AT B2 ATFAE A
7182 el wet A Lstgss &S] MM AF
Hol$toH(Divya et al., 2015; Jo et al, 2018; Nagao et al.,
2012; Shin et al., 2001). &, ILES} 22 vd|& &9 F
e @718 PAEY 24 E ST HEEEE T
AP 7253 St THske dT2
H7 BAE P A FREAXE 4§35kl glrk(Banks et
al., 2012; Wei et al., 2014; Zhang et al., 2011). FZol=

A7bgel Bws ATHx

=, rumen fluidel E3HE PIAYE E= celluloset lignin

Bio-augmentation®] 2= w A&

AT

5 Edlste HA=ES Widatd @1 astE FUA
2ozy FEsfd 222 €837 celluloset lignin 9] &
dEee wolv 2¥Eo] Hisi tiHu and Yu, 2006;
Peng et al., 2014; Yue et al., 2013).
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A 23202 EE5s ATE 7144 A dug 5
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2. Materials and Methods
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AE AFo2 ALESeTh V1A R ARG &*ﬁ‘% R R
2 SAE2Y 7] BRFNA AAF R FEHE AFFE
& EF5A AMESET A% £8AY 27 HES 0%
(VW)E R, pHE 2E3A] ggeH, 7 94 gz
2oE WEXHER 35°C, 45°C, 55°CE =& t24 3§
o FAAA FIo ¥-SF2 Working volume 6.0LE 2

Aggon, weke ¢k g0~100rpm o2 wwkaldth ok 570
b 2AHstgen, 714 FokE 0.8 gVS/L.dolA
A|&sted, 1.6, 2.4, 3.2, 4.0 gVS/L.A7HA BAEE Z7HAA
EEET S

Total Solid(TS), Volatile Solid(VS), Fixed Solid(FS),
Chemical Oxygen Demand(COD), Soluble Chemical Oxygen
Demand(SCOD)E &73319 1, nlo]o7lA wHrAZE F 7A
THRES ZPste] ABBAFS Hetgch BT
dEYol, pHS} &ES A&F o2 RUHY sgon, 712
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GA9 %7 BEL 50 %(vv)E FQL, pHE 2A5HA] & VS (gh) 173~184 48~52
gtor, UG F 7)o WIS 35°C, 55°CE LES T VSITS (%) 91-93 81-88
27 st FHAAY F xR BF o vhexE &4 COD (gL) - 51~58
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Fig. 1. Reduction profiles of anaerobic digestion treating liquid component of
food waste. (a) TS, (b) VS
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Fig. 2. Methane production of anaerobic digestion treating liquid component of food waste
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Table 2. The results of anaerobic digestion treating liquid component of food waste

Item Liquid component of food waste (TS 5.5~6.2 %, VS 4.8~5.2 %)
Temperature 35°C 45°C 55°C
Organic loading rate (kgVS/m’.d) ~3.2 ~2.4 ~4.0
Hydraulic retention time (day) 15 20 12
Alkalinity (g/L) 5.7~6.3 5.5~6.2 6.4~6.6
NH4+(g/L) 1.2~14 1.5~1.6 1.4~1.6
Methane gas content (%) 59~63 59~61 60~62
VS reduction rate % 75~78 73 78~81
Biogas production rate (m’/kgVSrem.) 0.9~1.0 0.9 0.9~1.0
pH 7.1~7.4 7.2~7.5 7.1~7.5
AFAIZEE 45 °C 2 ME 71D F-5180] 2.4 kgVS/m'.d A gter 28888 AS8HH 35°C > 55°C > 45°C
& o, 209 ZZAAA H<] o] FolHAT 35°C ZHAA 8 £ £o2 a5t g 242 Aotk 2y = &
£ 3.2 kgVS/m’.d9] 712 K35 Z2ANA 1542 -0 7t Folod ThE YA & AT =M B ATLARE AP
3993, 55°C ZAANAE 4.0 kgVS/m’.de] 712 F35 270 2l :
A 12°‘i 23o] Zhsstanh 1A Rk #7118 FF, AFA T RAZR, 712 ol&9 &oldd #hE ddg nE
T A Es RUEPS 23, 55°C > 35°C > 45°C —’F ATk 55°C9 227NN 7129 syt fE ol
To® 25880 =2 A& ¢ F AU A71d mBEEC] 9 ol &sy] fEd 239 7127t
ol g A= A=Y 4F 712 o] &l B F IHA %

dRleg AA AT F Atk 4 A A=z U4 vgE
o] #xATH} QA AXT F Atk F, 45°CY FALL 24
2 35°Ce T2 9 55°CY AzART &Agtago I
< 202 Yelg=r o)A AFLR AME AV]48 &7
A 23E vAE 2 Y dFEo] T2 B 12 XA
A JA GA4E Bo|7] jEo 2 RHATHKIm et al., 2010).
A HA %H" Hols 714 mAE 3
= 12 2UANME HHF &~5la g

, g0] B2 19 1L 2HNME 52
2 274 A3 vABE $HY Ego] gAhHE A
ZH5m, o]Zlo] AslE g At U= AA HA
=3 @%Oi A}%s& A719 48t 849 UVJ}g 4

X 1 (o H mlo

<8 A= A5 DNA FE7]E AHE-3to] genomic DNA
%’6‘}‘;’15’- colony £41& 3t 2F iAo EAsh=

& TToE Z4EA Stk NCBI 16S rRNA
sequence database%— ol &3t 7}F ke EUIAE S D=
nA & &S BLAST search® &3te] FEstith 2 2% &
32719 colonyE ZollA uncultured archacone A9},
Methanosaeta concilii, Methanomassiliicoccus luminyensis,
Methanosaeta harundinacea, 12| 3L Defluviitoga tunisiensis®)
470 @718 Pl gl FEEA B AF AN EAH
= B E 28T GUIAE0] 7HE A Pl E FoE &
AHAT 4714 nAEE J4 255 AR, 37 °C~65
°CAlA Addte L2 PAER] Defluviitoga tunisiensis(55
°CollA H& AE At bE 359 rBESS 35°C
el 2oA 4 43E vehle 2 I8 EEC)Id
AZFEA 27t flol, 49 4 WA= 25 dS JJr°‘
FHlaE AHAT RN ZRAM B F ARl T2 F

718 g0l diFES AA L ot wWEbA AF njgdE9
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Table 3. The results of anaerobic digestion treating food waste

Item Food waste (TS 18~20%, VS 17~18%)
Temperature 35°C 55°C
Process Single stage Single stage
Organic loading rate (kgVS/m’.d) ~5.1 ~6.4
Hydraulic retention time (day) 30 30
NH4+(g/L) 24~28 24~28
Methane gas content (%) 59~64 60~65
VS reduction rate % 76~83 77~83
Biogas production rate (m’/kgVSrem.) 0.7~0.8 0.8~0.9
pH 7.0~7.4 7.3~7.8
—=InputTS =InputVS @35TS O35VS m55TS O55VS
160
140 = ——e - = = —— —_————— -
120
100
3 8o
<
S ° ° °e°
g 60 . . o ® - n . -
c - [J LA ™ o)
S 20 ee8 U4 B g _0of0
c ° m - O e~ O O
S L] n me omgo DogloO
© 200 888 O=<.>°5.O' 0086 g0 "
88 foepn 8 E‘ oob =
0 50 100 150 200
Operation time(day)
Fig. 3. TS and VS reduction of anaerobic digestion treating food waste
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Fig. 4. Methane production of anaerobic digestion treating food waste
St vlo] 7FAFS Sk, 35°Ce] A A4t Fakg o)), F10% = 2 7FEEAFES vehlls AS
& Hlo] @7k FE <k 103 m'/ton, 55 °C 2N A4t g T AAT & AT-E Fotd AeE e S4EE §
upo] @ kA2 ok 115 m/ton®] HTh A4t A B 71283 o2 AYY F, A2 dgLs 20 F2 &
o =2 #71E Fotes AU 7] dEAN(EAN 7= stET o 52 Fate7bA HEAJA Ao Jhsstanh
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4, Conclusion
SHAEFAZIED SAERAVEY 3 ES Aste
A7 943t FFNA 2= WstE Fo Lgags ML
e Ad7E TS 29 e 22 ZES AUtk

) SAERAVIESR 2125 s AGHEY 9,
BT 55°CY L2xAA &stago] 7 A e
gon, A gdre AFA 45°C9 T UL 35
°Ce] T2 RANAMETY &LgtFEgo] Y2 AoE YE
wrh gE SAEFHE 53] AFHES AL
stEes AT A9 FL245°0RTE T2 ¥4
T2zl &3t gA o FIE ALz @A

2) AFoE AT AU 4 EERdA 1" F2
9 12 7Y nAEST L2444 71" o] 8] &
2 dFo] Hi 950 EFFHoE Zged, &h5tR
ol 4T FIUg o= Q7.

3) B 472, S4E 3R 4 SNERAVIEY &
& @NBESFEAAM AT b A FaEe
o AN 22k 32 kgVS/m’d, 5.1 kgVS/m*.d, L
2 zANME 47 4.0 kgVS/m’ d, 6.4 kgVS/m* dE =
=AU

4) GubEl S E FrlastdA 3049 AFAI] &F
HE Ao vl&), AFHEL 15U o9 AFAIZAA
T HFAR 4gEES UEATh mdEA S EY
GRS AP EJES 2Este 2gERe 9, o
FYE AgtxAA Y W2 HEEES 7IUE F YTk
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