w8 2 ¢1(Membrane Journal)
Vol.14, No.1 March, 2004, 3743

771 Ay SEXIZEE 3L XY E At 2Hoid LRI HE

AENetn £239
(2003 19 299 A2 20039 39 29 )

Application of Anaerobic Membrane-Fermenter for the Recovery of Volatile
Fatty Acids from Organic Liquid Sludge
Jong-Oh Kim' and Jong-Tae Jeong

Department of Civil Engineering, Kangnung National University, Gangwon-do 210-702, Korea
(Received January 29, 2003, Accepted March 2, 2003)

2 ok U Al 44 B H5E Q9 Reue 4EHS A9H02 ARG A, Fene Hgo] o3 25
Z ) FRRYT FE, G704 BTS2 4710 520 Sobekelnh €214 wadel 3AvY 3 2E AP
A% pE A8 Yiz U vE VAR FEE ZMVD Bay pUUe 4834 2 A% e 4718
BHBE0 W 2R, Beioel ATE A Whze AEE 4714 SUAZRE ALY ALIS 85 BEEY
of EBHH2 H§71&olS B

Abstract: As the experimental results of membrane application for the production and recovery of volatile fatty acids,
suspended solids concentration, the number of acid producing bacteria and organic acid concentration increased with
membrane coupling in the fermenter. The application of membrane for the efficiency increase of solid-liquid separation and
fermentation made the number of acid producing bacteria increase in the fermenter, thus acid forming rate showed higher
value than that of membrane-free fermenter. Membrane-coupled fermenter was believed to be an effective technology for
the improvement of recovery efficiency of volatile fatty acids from organic sludge.
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Fig. 1. Schematic diagram of lab-scale membrane-coupled acid fermenter.
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Fig. 2. Flow chart for OF-BTB method.

Table 1. Parameters and Measured Methods for Water Quality
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Parameter

Method

pH

S§ (mg/L)

VSS (mg/L)

Temperature (°C)

CODer (mg/L)

VFAs (mg/L)

Acid prodcing bacteria (unit/mL)

Glass electrode

Glass fiber, Whatman GF/C

Glass fiber, Whatman GF/C
Thermometer

Standard method (Hach DR-2010)
GAS chromatograph (Yanaco G-80)
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Fig. 3. Mass balance of membrane-coupled fermenter.
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Fig. 4. Variation of permeation flux with respect to time.
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Fig. 5. Variation of TMP with respect to time.
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Fig. 6. pH variation in Reactor A and Reactor B with respect to time.
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Fig. 7. SS variation in Reactor A and Reactor B with respect to time.
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Fig. 8. Variation of acid producing bacteria in Reactor A and Reactor B.
Reactor A Reactor B
O Feed sludge
OFeed sludge @ Extract sludge
4000 + @ Extract sludge 4000 °
= =
Q S oo %o o o
E 3000 | E" 3000 F A .0.0.. ®
b ® -1 o0
S 2000 | o % ® S 2000
2 o0 o % o0 2 °
£ o
S 1000 [ S 1000 -
, L, 00.0°900 0, \ . 0 5,090 0 o, . .
0 5 10 15 20 0 5 10 15 20 25 30
Time (day) Time (day)
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Table 2. Average Concentration of Water Qualities in Reactor A and Reactor B
Reactor A Reactor B
Parameter Feed sludge - -
suspension suspension Permeate
SS (mg/L) 16,780 16,210 27,753 5
Suspended VSS (mg/L) 13,132 12,708 18,907 0
COD (mg/L) 12,165 9,132 15,257 -
. COD (mg/L) 6,470 7,508 10,560 7,800
Dissolved
VFAs (mg/L) 58 808 1,810 1,780
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okg A Lslx] e AL} 7,508 mg/LE B &8
(feed sludge)dl] ot 8&4 COD s=29 AE&(L
H39 §FA COD /%9 £#A9 A COD

$E)e Pele 4§ wazxe 39S 86.8%, 2L

Aealx] e Bdaze ASIl 40%2 JERET o
e Bgy Hgow Wz MYYTF FE7}
F7hstal o|2 8 §FA CODEY HFF &) F

z

100 e 2elete 489 wEz Be A%
W ETE 1,780 myl, Bohe A48
a2 A HT F714F 27} 808 mg/L
o A& ofaf of 220 A= T2 /7
Her s pes AL S A1ze.
L7151 AL s Beus Xq—%—s}x] oo A
7} 16 mg/Lhr, )78 #8397} 37 mg/l/hr2
e AL TaxdM w2 /71 AESEE

»muwc} ol aur vl 2 w U A2

Lo {1 =
ﬂJE Jo

o M1

—

P

o i K1 M 52 o8

l

?ﬂ 71 3 Ziif‘—._ ﬁ,}%%

b. 2 B
LA F71EY s AT P71 TEAA £
o Ao o axd RF1FE & 77

o 3

43

m[ru
o]
rot
ol
N,
o
=
]
h)ll
N
o
2
oo

# 2oty Age wazye B
wjebd euhe 2 g

Z7MA)1 713 B2 75 Hl
& 714 A Ego] A =713 Aoz Jelydt)

HE SR dyEAe R AFPZHEete] Ha o
242 0.20~025 m/m'/day B HAE e

48 A% 2% Age W4 L& A2
LEPR 7ol oz BuaEn

L 338, 443, “Eejos o83 2= &
e 347, W<l 12, 3 (2002).

2. Cooney C. L. U. Holeschovsky, and G. Agarwal,
New deveopment in membrane processing for bio-
chemical product recovery, Proc. 2nd International
Biotechnol. Conf. APBC (1990).

3. Kawayake E., Y. Narukami, and M. Yamagata,
Anaerobic digestion by a ceramic membrane en-
closed reactor, J. Ferm. Bioeng., 71 (1991).

4. (ddegaard H. Treatment of anaerobically pretreated
effluents, Proc. 5th International Symp. on anaerobic
digestion (1998).

5. Kim, J. O., Production efficiency and mechanism
analysis of membrane-coupled anaerobic organic
acid fermenter, Kyoto University Doctoral Disser-
tation (1999).

6. Miyata T., Study on high rate VFAs fermentation
with municipal coagulated sewage sludge, Master
thesis, Kyoto University, Japan (1989).

7. WREED, B EE 2 flAGAA 2B FAOREE, A
K& BEK, 29, 10 (1987).

8. WA, B ABu IR & FIH L 22 R EREE K
W, KEIGEWZE, 13, 2 (1990).

9. BHL, PROFEGERI L 2T L2 BT IR HE

R EIRER ST 5 T, ER AR LR
AL 3 (1995).

10. 7335, AT F7NA 238 A2l 29

o] 54 AT, AR HARE =R (1996).

Membrane J. Vol. 14, No. 1, 204



