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ABSTRACT

Every year, over 3.37 X 10" ton of municipal solid waste is generated in Korea, of which
about 28% is organic food waste from restaurant, dining halls and households etc.
Methane conversion of the food waste by anaerobic digestion could be a viable approach
for energy recovery as well as safe disposal of the waste. However, as food waste is
composed of highmolecular complex polymers such as cellulose, lignin and protein,
anaerobic digestion of food waste has not been efficient in terms of volumetric loading
rate, solid retention time and extent of anaerobic degradation.

In this research, the improved anaerobic degradation of food waste was attemped by
applying rumen microorganisms to anaerobic digestion. Acidification efficiency of food
waste by rumen microorganisms was compared with that of conventional acidogenesis.
And optimum acidification conditions by rumen microorganisms were also determined.
For the experiments, anaerobic batch reactors of 600 mL was fed with the processed (dried
and milled) food waste obtained from a restaurant.

Ultimate volatile fatty acid (VFA) yield produced by rumen microorganisms was about
8.4 meq VFA/g volatile solid (VS) that is 95% of the theoretical value. This yield was not
much different from that of conventional acidogenesis, but hydrolysis rate was about twice
faster. Cumulative VFA concentration increased from 66 meq/L to 480 meq/L, when the
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initial TS was increased from 1% to 15%. But VFA yield at 15% TS was half of that at 1%
TS. This inhibition on the acidification might be caused by the rapid drop of pH and
higher concentration of nonionized VFA. Optimal pH and temperature range for the
acidification were about 6.0~7.5 and 35~45° C, respectively.
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Table 1. Characteristics of processed food waste
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Table 2. Comparison of ultimate VFA yield and hydrolysis constant on the RI and MA
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Table 3. Ultimate VFA yield and hydrolysis constant for various pH in batch reactors

. ultimate . . ultimate i
pHi pHf  ypa yield k(d r pHi pHf  ypa yield k{d1 r
4.3 4.80 4.14 0.121 0.975 7.0 7.44 7.93 0.212 0.990
5.4 5.60 4,24 0.215  0.99% 7.5 7 52 8.23 0.281 0.986
6.5 17.20 7.84 0.234 0.981 8.0 7.7 8.58 0.310 0.988

pHi & pHf :"initial and final pH, k:"hydrolysis constant, r":

R21YHzI2A2s, H o1 A & 132 1993

correlation coefficient



Z7] pH 5.4~7.09] ¥HdA= < 0.
22/d9] #*& EHolH, %7] pH gl 7.5
ol ZVHIE W iR &rdes A
7kt 7] pH 8.091A4 0.310/d e
2 FXE B o3 2L AnER
Bl rumen VA& o3 FLHI B 4
FAukeo] BAAYE T4 AL pH 5.
491”1 8.0 Atole] HflelA] & W3lglo]
FAEA T, pH 540049 @& FaA
FELEES FAE 1 6.0 °l3te] @
pHelA rumen PIRET Fo thdio]
#Ahg Aoz &2 4 glen, 7] pH
7.5 o] el & ABHEEE B
ol AL ¥ pHlA 487 (0H) ¢
Zrgoz2 FaH7|EE HAste AEEZR,
59 aRAEAEC] H& (swell-

ing) 5lo] &Ae rjde] AFHHA HES
SEgy) B2 Aoz Atgdcth wEbA,
H %#Ho] rumen "AYESL o]&

&S nAw, pH 6.0 °]AlA F4H 7|
o] &7 APAutge] NedE ¢

rumen "|AEC g FHHIIEY JIGE
& 2 ARG g 2o dFE Bkt
71 f3td g 382 AdoM 7zt 372
Hhe-zo] pHE Yheo] Aedel we} 27] 6,5
oA A F7keted 4 1694 7.5 el &
Astgtt, Fig. 9= Azl o Hiidsz
Hgle Hd3m ok A 1694 It
T 37~45"CollA &4 whgzxel 79 61-63
meq VFA/LE ¥lz3 & e BYey 25¢
oAl wjokg whe-2E < 56 meq VFA/L,
55°CollA] A% Wzl 7S % 54 meq
VFA/LY $& e B3tk Fig. 102 2%

—Iror‘ r\” rE

Rumen Ol#ES 0[g3t TEHDI|Z EI[&23 111

0

80

o
~
o
]
£
x
L
>
T c:
O © 45 °C:
5 O Se 8742 °C!
= / s 2 37 °Ci
204 ... ........ R e O 0.25 °C .

10 ——T—T—T—T— T
0 2 4 6 8 10 12 14 16 18

Time(day)

Fig. 9. Cumulative VFA production versus
time as a function of temperature.

o W sieRdEEdes AEHUNreS
HoFm g}, adA B upe} Zo] 25°C
AMEE 55 C7A W=7t Fulee whel
HEMHEE 4 RS ee e
E o 40°C F2elA 1 wslEko] IA Wste
HIEE By, o|92e JgEAERd o
& 2o 4gE 4(6)F o] Arrhenius 4
o ojste] Hrtsledrt,

In k=In ko —E/(RT) e (6)
71M,

k = hydrolysis constant({d™)

ko= frequency factor

E = activation energy (cal/mol)

R =1deal gas constant(1.987cal/mol/K)
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