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Hydrolysis Pretreatment of Food Wastes for Production

of Denitrification Carbon Source

Byeong—Cheon Paik', Chang—Gee Lee*, Cheol-Kyu Kim
Department of Civil and Environmental Engineering, Chonnam National University

*Taeyoung Construction Co., Ltd.

ABSTRACT

The hydrolysis pretreatment of food wastes for production of denitrification carbon
source was investigated using a batch reactor and an anaerobic semi—CSTR reactor.
The reactor operated at temperature of 35C and mixing of 120rpm. The 1 g,5g, 10 g
NaOH for the hydrolysis pretreatment of food wastes were added to 100 g volitile
solid (VS) of food wastes, respectively. Hydrolysis efficiency to enhance the
acidification of food wastes was most high at the addition of 5 g—NaOH to 100 g—VS
of food wastes and HRT of 24 hour. An anaerobic semi—CSTR reactor operated at
the organic loading rates of 10 g—VS/L - day and the HRT of 3, 5, 10 days. The HRT
affected the acidification of food wastes and the maximum concentration of VFAs
produced was 14,008 mg/L. at HRT of 5 days. Concentration in effluent from the
reactor was 34,650 mg/L of BOD, 19,000 mg/L of SS, 1,850 mg/L of T—N, 102 mg/L
of T—P and ratios of BOD to T—N and T—P were 18.7 and 330 respectively. Acetate

and n—butyrate were dominant with 85% in composition of VFASs.

Keywords : Hydrolysis, Food wastes, Anaerobic reactor, HRT, VFAs

"Corresponding author E—-mail: bpaik@jnu.ac.kr



56

12
0%
rat

IR E=

Syt B A7 EF 22
o715 A RS 20081 ol 14,026 E/U 24
A7) 5 gk 52,072 /99 26.9%%
2A)8kar Lok 2008 1294 A4 A= 54
H7)22) Aok 12,524 Eoln], LA & #HS
dRAyEEo- 9142 E/“O]E}. =2 uﬂﬂgi Qlst

AL ANS HF5, Lot B4
N AR §714 AA0 AFEE 4
FRekar ol Aol

o

Selvebs 19939 Ageh 896 o4
K Aoz AR FANE A vet
EERIE I DI EVE DI DRCRE R
29 So7)7E 34 golet. el

7= Ao BAE = 54 E
o] §73A Y B oluA s SRS wE
shalth vt Ale 8 54 #H71E9

YRS Fol7] A% hA FY A
B Mol O7kA] AT § ey 71
qolq_m

@714 APEE e % E o] 8aled 4 7] %
2R 90e fleede) Ae Bhos

AREE G324 718 e 4H e
A B8 2T

(CSTR) &A= 24| Fig.
Fig. 1(a) &= 7Frasl] Ads 913 832 23
FAZ2A 250ml BFC] RHEEE 25E 35 TR
FAE F e Fx Ui 23 &9
100 ml ¢} 714 100 miE &¢sto] &7
FHE A A% SU A= DO T 3]
A g zo A A F skl AFdel 2 mm AHE
AL & & Esto] #dstst & 23tz
T3k B} Fig. 1(b)= Ahdta A gof A=
AT RESZ(CSTR) ZA 5497 ]= AlRE
14 13] F4Jo] golate= sl on, 35w
(rpm) Z80] 753k HHE AAeto] Hke2E
WA AT wbS 2 A% Rk ofa Y
FAZ A2 om, 5.2 L(30] 17 cm, W
217 20 cm) 9

344 "]
oh6-3l A FE HeH T E o] f-alo] U4

=]

o
ox N

O
o

%

O
.

(e}
TEEE
o}
=

H—2 [¢)

v

o AAE nlo] &7k (biogas) =
¥ XA AFE A 9] W94 (water
displacement) E£47]Z o]g-3lo] L4 &} th
W2 E R U852 2571 35T 8 F29]
A " o e Ao,

T = 120 rpm .2 A8kt

o

ki



SAE QS flet SAH T2 Jhe2o M E AT 57

<= rubber tube

(& cap

silicone

plastic tube

Y

seed sludge

Gas colle ctor
Food waste RUbber cap

Mixing

Dilufion wafer

g [ ) Seffling
fank
Pump CSTR

Effluenf

<__
Il

Fig. 1. Schematic diagram of the experimental apparatus.
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Table 1. Characteristics of Food Waste and Seed Sludge

TS VS/TS TCOD(SCOD) alkalinity H T-N T-P
(%) (%) (mg/L) (mg/L) P (mg/L) (mg/L)
180,000
food waste 20.4 86.5 (78.000) 623 4.7 2,320 145
seed sludge 7.2 82.6 135(90) 1,310 6.6 225 38
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Fig. 2. Change in soluble COD concentration
according to the addition of NaOH.
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Table 2. VS Reduction Rate
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