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Fig.1 Schematic diagram of mesophilic methane
fermentation reactor.

Table 1. Representative characteristics of garbage waste
as a substrate.

Garbage (mixed with paper,

Units mixing ratio; Garbage :paper=5:1,9:1)
1st 2nd 3rd 4th
Phase (-) 1 1~3 3~5 5
TS (%) 220 | 16.0(293) | 21.0(335, 285) | 244
Vs (%) 213 | 15.3(27.6) | 20.2(31.7,271) | 233
Total CODcr (aCOD-kg'-ww)| 278 | 215(336) 285 (424, 368) 333
Soluble CODer | (qCOD-kg-ww.)| 736 | 83.2(71.7) | 104(89.0,95.0) | 108
TKN (mgN-kg-w.w.) | 8850 | 4710 (3930) | 5030 (4190, 4520) | 7300
C/M ratio ) 19.0 17.0 - 15.2
COD component
Carbohydrate (% - COD) 54.1 57.4 52.7 37.8
Protein (% - COD) 13.8 17.6 16.7 19.5
Lipid (% - COD) 321 251 30.6 42.7
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Table 2. Vial experimental conditions for the effect of the
substrate composition on accumulation of propionate.

i " Substrate conc. | Input COD Final conc.
Vial series (qCOD/L) (qCOD) | (maCODAL)
Garbage-3rd 285
2.5 6300
Paper 1118 (78] (18900]
Garbage & paper 424

% Substrates were added 4 times into the vials. [ ]
means the substrate concentration when adding to the
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Fig.2 Time course of (a) COD loading, SRT, (b) Gas
production rate, (c) VFA concentration, and (d) nitrogen

concentration.



H R U U BROERE X . T AAEREKR O pH
DRV T LTz, #5220 HIZiZpH 23575 & 72
V. BDCER STz, LLRNG, ZOERINZ
BOWTHIEFICERED VRA NEEL TWOEICh
BB, FEHEND pH % 7 LLEICHERF R T
7, ZOFE & L, phasel CIAAEWE & 72 o7
T =T, phase3 Ty 77—l E 6725
L7=Z ERBZ BT,

FEHENICEIREICERE L. VRA KO =
7wl T H 4, THE 278 H B GIRA im0
IHEL., W EET, RO T =2 —WERL
TR ETEZIRA U CRhERE L, A= ZBho
GV L LCY A¥—F LT (phase 5) , DR,
phase 1 &[FIL~YLDT L E=THEEICHBIH LT,
AT 11kgCOD-m3-d T L, Z D% bk
fot U CLE LTI T ADAERD R S (Fig2 (a).
(). (d), ZDFiH & LTI, phase5 Tlidphasel &
PR LC pH 28 0203 BRI V., 7 U —T7
STEEIMELS 2o T2 ENEZ HND, §Eo
T, AZURBAZBONTUL, b2 T =T X
NHET7V =T =T, DOV pH OB TN
KREWZ EIVRIES NI, F7z, EiE% IS phase
3 LEERIC, 7u Ao B RE MER S
7=h (Fig2 (c) . FEOHHAZAE L LI a3
INTHMRT D 2 LGRS T4, IBARIZE DT
0 A UEROEFRE CTH D EEZ BT,

WIZ, T oB=T WU ENMOT =T D
FENCERTAH L, T U= T OEEAEMRERET
W5 T LR SN (Fig2 (d), Zooitih & LT,
U727 Z—HNOpH 2380 L& @, T EST
DO—EBDZH NI AT AREE L TIHHAEL CRBD ., Z&
NONT =T WIIEIC L > TEBICRESNT
W22 EDBZBIND, 16T, MENKA 2 5%
HEZBT L7 =T HENRE LT, TE=T
WSROI S S AT,

AFE ISR BT, AT oy
B0z 72 2 L X DO B IR S 7o
7%, SRRV #EEThHIUE, AT I oMk
DAPRADEZBN T DTN T & ISR ST,

3.2 [y

Fig3 (2853 TOUZRIT D (@) A X ERE, K&
W () 7'u B U BRREE ORI b~ T, AT
AL FHICA 2 KO v B U FROAER) e
PBINT=DITHRT L, R CIEE A 4 BRI

2 b LR EHTFREED A & AR L 72D |
FHFROERLE RSN oT-, ZOEA & LT,
PSRRI & U TRV RBHE AR, AT 2
MIEE L LTHSE L QU 8 (Blo—RR
) BT DEPIEFN DTS ERNEZD
o, FIZT, AWMU 2 RPN L Td, 5
BrBALG 9 Hi%, 14 HEEKON20 BTV EOFAHE
E11o77,9 B4, 14 BEOIEHIAEIZB O T,
70 B U EOERL E DRSNS bEZER SR
oT=A, 20 HFRIZ, ZHVE TN L= R D
3 f5E 7D I HITHEAME L, TORE, #R
MHE LW T A RO HERS -, £7-.
TS EROIBARIZBW T, a4 U liEog
FITRINT IR SIT=D3, iR CIRET] 2 B9 2 B
HETbile, ZOFRKRE LT, b7 ae™s
UEROAERIE, FEMD 3 R HREITEZ -
TWD4, AT INBERSN-7 0 B4 iRy
fiEBHAR & [RIRA DN S D7 1 B RO R BG
SITLEV, BT B 7'a B B s
KT LIZE IR AT=EEZ BN, b ORER
0, phase 31T 57 8 B A UEROEET, Hi
RPN ZZHE LI S 7 1 B R AR DS il
WEED . TR A UBROAERE RO NT 2 ADER
NIZBIZR SR SN HDOTHD EELRINT,
PE-T, MO X 2 EFRPETEAL, AT
B QI3 EAvRE ST,

Added o all vials. | Added to [paper] and [garbage + paper] vials.
L

[ eo0fzs) | eso0(25]_ 6300(25] __ 18900(7.5]

* Garbage-3rd

= Paper

* Garbage & paper| L

«- Control & o
* u

-

—
-

4

L

>

¥
u

-

Y

Methane production (gCOD)
=

ok Ak hhk A

)

500 +*

o0
0?’:—:: 51—
[}
Time {days)

Fig.3 Time course of (a) methane production and (b)
propionate concentration in each vial series.
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Fig4 Effect of ammonia concentration on methane
producing activity of reactor.
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Fig5 Time course of ammonia concentration by
ammonia simulation.
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