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Thermophilic Anaerobic Acid Fermentation of Food Wastes after NaOH Addition

Chul-Woo Ahn, Chul-Seung Leel), Jong-Hwan Seo,” Jin-Sik Parkz), Choo-Yeon Moon?, Seong-Ho ]ang3) and
Soo-Seang Kim” (Korea National Parks Authority, Pyungchang 232-941, Korea, 1)Dept. of Environmental Engineer-
ing, Dong-A University, Busan 604-714, Korea, ISchool of Herb Medicine Resource, Kyungwoon University, Gumi
730-852, Korea, *Dept. of Environmental Engineering, Miryang National University, Miryang 627-702, Korea)

ABSTRACT : This study showed that thermophilic anaerobic acid fermentation of food wastes had an enhanced
hydrolysis capability and improvement of acidification efficiency. Influence of pH on the anaerobic hydrolysis and
acidogenesis was investigated to determine the proper alkalinity in the thermophilic fermentation of food wastes. The
results of putting NaOH as alkali to evaluate hydrolysis and acid fermentation efficiency in acid fermentation process
of food wastes showed that the food wastes pretreated with 0.05 g NaOH/g TS had the inaximum 12,600 mg/L of
VFAs concentration during HRT 3 days in 55 thermophilic condition and the maximum 9,700 mg/L of VFAs
concentration during HRT 5 days in 35°C mesophilic condition. The accomplishment of high VFAs concentration
resulted from that the main component of food wastes such as cellulose, lignin and -etc. is performed active chemical
decomposition by alkali in thermophilic condition. The major components of VFAs produced from the thermophilic
acid fermentation process of food wastes were the short chain fatty acids such as acetic acid, butyric acid, and

propionic acid.

Key words: food wastes, thermophilic anaerobic acid fermentation, alkalinity, volatile fatty acids(VFA).
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Table 1. Characteristics of food wastes

[tem Unit Range Average
pH - 44 ~ 49 47
s % 62 ~ 98 7.6
V5/T5 % 891 ~ 938 914
TCODq mg/L 65,300 ~ 120,800 9,500
SC0D mg/L 23,400 ~ 45100 32,300
Alkalinity mg/L 490 ~ 980 760
TKN mg/L 1,180 ~ 2,560 1,930
T-p mg/L 390 ~ 710 510
cr mg/L 1420 ~ 4260 2,540
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Table 2. Operting conditions of batch acid fermenters

Thermophilic condition Rl | R | RB|R | RS
Mesophilic condition R6 | R7 | R8 | RO | R0

Alkaline pretreatment
(gNaOF/gTS)
Seeding rate(%) 30 | 30 | 30| 30 | 30

0 0005|001 | 005 | 01

Table 3. The condition of Gas Chromatography for VFAs
Supelco 4% carbowax 20 M

column 2m x 2 mm ID glass)
sample size 1L
Oven temp. 175C
temperature injection port temp. 200C
detector port temp. 220
carrier gas : Ny 24 mL/min
gas flow rate fuel gas  : Hy 35 mL/min,
Air 340 mL/min
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Fig. 2. SCOD variation during alkaline pretreatment
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