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Treatment of Food Waste Leachate using Pure—Oxygen Jet Loop Reactor(JLR)
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Abstract

The removal efficiencies and a total oxygen transfer coefficient for food waste leachate(FWL) were estimated by using Jet Loop

Reactor(JLR). Pure oxygen was used instead of air to improve oxygen concentration in the JLR for high total chemical oxygen

demamd(TCOD) in FWL. In JLB, in order to examining the oxygen transfer characteristic, the circulation flowrate and oxygen

flowrate were controlled with 7~10 L/min(1.5 L/min interval) and 0.2~0.5 L/min (0.1 L/min interval) and we experimented according

to the each condition. As a result, Oxygen uptake rate(OUR) and oxygen transfer rate could be maximized than the oxygen flowrate

to increase the circulation flowrate. In addition, it determined that JLR using the pure oxygen which can obtain the greatest oxygen

transfer rate as it was the high—concentration organic wastewater like the food waste leachate through the continuous experiment

was appropriate.
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FAlo ¢ Jet BI| NAH, #44, SHS, 15T /IIGHS

7}
e FES AREL e Aow, JA FuEE 54
of el SAmEAl HEF 2 ok T 44 FelE
RATA 20054 dell= AH o]
go] g war ek AN FA o] A2 F
v gk Algslol] o|FEakaL glo x}%i} FGA &AL
2 1EEe] S5 wgg
5, 2006). TR = S

of\ r
e e
-111
N
S
ol
NN
R
ik
>
il
o,

58] “H%Oﬂ

TEAE W o R 78] 714 BB A A4

HE Aol WA HaL glom i i 7]
4“} 20133+ EiE 717k

sreol 31715 2 A A1 Aslel i
2 AR 5, W A5 el 1 A
e, w1 L AU 85T 5 Qe
5 WE A9 AR g% B %

77}
S AAT] ol 1 ALAFe A7t £
442 A7t Badk Aol spA|qt

* Corresponding author Tel:+82-43-261-2470, Fax:+82-43-271-7976, E-mail: jhbcbe@cbnu.ac.kr(Jun, H.)

763 —



Journal of Korean Society of Water and Wastewater
Vol.24, No.6, pp.763-773, December, 2010

TR Jet BT Alx

oz

g o/ &% =H=+ ANzl &4

——] 764

N
Py
fol
N
oX,
034:"
il
Lo
)
Ach
ol
o2l
rlo

ol
-

>
B
)
i)
g M mo T ool
ooz

1
-0,
Mo
[
o,
2
o
kel
b
off
=)
(% oz off

=]

o A7} o591, Z7PEAeA] L.
= I8l Azde] Fx7F GrgE|ofok
A7l M2 L&E F7]3A
Felolti(A9%, 1991). o]l tisted
Weo] HEAHA F7HE doA AndEE S
F392 ¢l Jet Loop Reactor(JLR)7} #|4=2
AESH Mg Q] A A
5, 2009). JLRS f71E F87} 58 7
o] AESAE A& EHA7| = A
ko, HWEAR] 3A T vaste] &
(draft—tube)©] 1ol A} 7]A| <] A
7]=o} 3re] Eifo] & o]FojA|aL
= A9 BAP) T2 wdt) GRE A
Ay mAESA A3S 7hsehA she
S H Petruccioli 2002; Yagna Prasad and

Ramanujam, 1994).

o e
=
N
5

e,
fo
ol ok

BT}
U]
o rg
oy
N
N

Ky
=
i

o

n)

2 N o> k| X ot wE oo

ol i
T o

o2

=l
30,
P
= o

=

Wi

=
|
ﬂ?
o,

]

2

[om
bt

3

of

%H>£
o >~
ﬁ$%
Q@ oft ki A
Mo X St 2

o
Ak

N
S
ro o

-
a

of

roox
olr
ol
Q. o
Y
a2
Lo

|

o=

A
ON
tlo
N
B
K

et al,

AEAYES Fol7] FaiE 15T B a9 o
A7k w6, 3] F7lol ol 7o) Helgomis o
A AR BASE 2ol §718 B3t e fA5TH B
S F918 1) PR SF) DR LT FHE
o FA7E S ] ) o] uskshaat dAki 7|
ofg ARSI A o] uEl] AAs 2ag
ol g3k AR Helvlee] 27l FHAA $5
g QAYE ot /12 Aes Pelshod e At

20] Alzn] o] ol Y] B EA= AR 1960
tjol] HoJEHA] AR AR]85 W 28 Akl

Table 1. Characteristics of food waste leachate

ltem Average value
pH 413
Total COD(TCOD) 180 g COD/L
Soluble COD(SCOD) 77 g COD/L
NH;—N 530 mg/L
TKN 7,500 mg/L
T-P 630 mg/L
Total solid(TS) 15 %
Volatile solid(VS) 13 %
VS/TS 0.85
Moisture content(MC) 85%

A ¢] 7|H(PSA, Pressur Swing Adsorption) ® H<=
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Fig. 1. Schematic diagram of the experimental set-up.

Table 2. Experimental parameters for jet-loop reactor

Item values(mm)
B x= =0| 670
HEx A4 180

410

(=HolM 100mmolzH,
B2 X HIEOM 80mm )

Draft tube Z0|

Draft tube && 70
=59 S7|E XNE 6
7 85 15
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2bas= 5714 A AgelA nAEe] 4%
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ot 287] el 2714 e Agase] SUE
M, Aadgage] Ao Jrie e AdaddAs
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& wo] i Roberts and Dandllker, 1983; Chen et
al., 2003; Hughmark, 1967; Kawase and Hashiguchi.,
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Keskinler., 2007).
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Table 3. Characteristics of the synthetic wastewater

ltem values

pH 7.2~7.5
TCOD 6,800~11,000 mg/L
SCOD 4,000~7,000 mg/L
NHs =N 190~360 mg/L
NO, —N -
NO3; —N -
PO, —N 38~80 mg/L

Table 4. Continuous operation conditions of Jet Loop Reactor(JLR)

ez FHYO)A ¢k 15em ofefo]l DO—24P(TOADKK,
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ltem values

Q 15 L/day
TCOD 8,000 ~ 20,000 mg/L
SCOD 4,000 ~ 10,000 mg/L

Organic loading rate

4 ~ 10 kg SCOD/m®-day

Sludge Retention Time(SRT) 3 day

Hydraulic Retention Time(HRT) 24 h
Circulation flow rate 10 L/min
Oxygen flow rate 0.2 L/min
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Fig. 2. Initial DO concentration, oxygen uptake rate and KL-a(min-1) in JLR on respective operation conditions.
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Fig. 4. Change of MLSS concentration during the operation time.
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