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Recovery of Dissolved Volatile Fatty Acids from Liquid Sludge using
Anaerobic Membrane-fermenter System

Jong-Oh Kim - Seog-Ku Kim - Ree-Ho Kim’
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"Korea Institute of Construction Technology, Construction Environment Research Department

Abstract : The performance of a membrane-coupled anaerobic fermenter system for the recovery of volatile fatty acids
(VFAs) from liquid organic sludge was experimentally investigated. Permeation flux was stably kept around 0.2 (m’/m’/day)
during operational period. The membrane-coupled fermenter showed 2.2 times higher VFAs concentration and higher VFAs
forming rate than those of fermenter without membrane. The fermenter with membrane proved to be an effective system for

the recovery of soluble organic materials from liquid sludge.
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Omstead, 1980; Ross, 1988; Shimizu, 1989).
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Fig. 1. Schematic diagram of lab-scale acid fermenter.
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Table 1. Concentration of fresh sludge

S VsS  Alkalinity COD (mg/L) e Protein(mg/)
parameter  PH 1) (mgl)  (mgCaCOML) . .
Suspended Dissolved  Suspended  Dissolved  Suspended  Dissolved
Fresh sludge 6.8 18,850 16,722 630 19,320 180 10,010 30 5,590 45
Table 2. Parameters and measured methods for water quality
Parameter Method
pH Glass electrode
ORP (mV) Complex electrode (HORIBA H-7)
SS (mg/L) Glass fiber, Whatman GF/C
VSS (mg/L) Glass fiber, Whatman GF/C

Alkalinity (mgCaCOs/L)
Temperature (C)
Carbohydrate (mg/L)
Protein (mg/L)

CODcr (mg/L)

VFAs (mg/L)

Acid producing bacteria (unit/mL)

Standard method
Thermometer

Phenol sulphuric acid (UV-vis spectrophotometer, jena specord 50)
Lowry-Folin (UV-vis spectrophotometer, jena specord 50)

Standard method (Hach DR-2010)
FID Gas chromatograph (Yanaco G-80)
OF-BTB
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Fig. 2. The variation of permeation flux and TMP with
respect to time passage.
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FIg. 3. pH variation in reactor A and reactor B with
respect to time passage.
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Fig. 4. Alkalinity variation in reactor A and reactor B with
respect to time passage.
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Fig. 5. SS variation in reactor A and reactor B with
respect to time passage.
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Fig. 6. ORP variation in reactor A and reactor B with
respect to time passage.
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Fig. 7. The number of acid producing bacteria in reactor A
and reactor B with respect to time passage.
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Fig. 8. The variation of organic acid concentration in
reactor A and reactor B with respect to time
passage.
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Fig. 10. The variation of protein concentration in reactor A and reactor B with respect to time passage.
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Table 3. Average concentration of water quality in reactor A without membrane and a membrane-coupled reactor B

reactor A reactor B
Parameter Feed sludge S.D. . .
suspension S.D. suspension S.D. Permeate S.D.
SS (mg/L) 16,780 125 16,210 79 27,753 103 5 -
VSS (mg/L) 13,132 114 12,708 98 18,907 88 0 -
COD (mg/L) 12,165 90 9,132 26 15,257 109 - -
Suspen-ded
pen-ce Carbohydrate 8,879 59 7,780 40 6,012 17 . :
(mg glucose/L)
Protein
0 48 0 6 . -
(mg albumin/L) 2,32 37 2,486 3 4,332 2
COD (mg/L) 6,470 22 7,508 29 10,560 14 7,800 17
Carbohydrate 3,041 13 2,743 26 2,089 1 107 1
) (mg glucose/L)
Dissol-ved Protei
rotein
(mg_albumin/L) 3,244 29 2,564 23 2,124 10 577 13
Organic acid (mg/L) 58 7 6 1,810 10 1,780 20
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