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Methane Fermentation of Wastewater from
a Wheat Starch Producing Plant

—On the Results of Aqua Renaissance 90 project—
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Using the newest biotechnology and membrane filtration technology, energy recovery from
wastewater and municipal sewage, efficient treatment of them, low excess sludge from
treatment system and others were studied at the national project, Aqua Renaissance 90
project conducted by Agency of Industrial Science and Technology.

Kobe Steel Ltd. and others developed Two-phase Methane Fermentation System using Mem-
brane, which can recover methane from wastewater stably at high loading rate of organic

matter and purify wastewater highly.
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Table 1 The objectives of Aqua Renaissance '90 project
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EhL, TFRMF-—L bfﬂt\u)ﬂﬁiﬁﬁfi ‘7‘ g | High conc. wastewater 15 kgBOD/m3 (Reactor) «d over ! 802
BEBICER L, X HICEKEEBECE(LT :8: L 2000 mgBOD/L over | Mesophilic | % over
BHARYFEMY AT L EBET L0, B 004:3 | 5kgBOD/m? (Reactor) +d over |
SHME 2 BRECROLDOEENHEL Low conc. wastewater ' Mesophilic 60 %
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Table 3 Specifications of pilot-scale plant of two-phase
methane fermentation system using membrane

Equipment name

Specifications

Acidogenic reactor | Type Fixed
; Shape Cylindrical
! Dimension 30009 x4 320 SH
Volume 30 m3
PVC

‘ Media

Media volume 24 m3

Membrane module : Type Hollow fiber
! Dimension 65A % 935L,
{ Material Polyethylene
Pore size 0.2¢m

i Membrane area 324 m2

Methanogenic reactor | Type

Sludge blanket
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Hollow fiber type
membrane element

Fixing ling

Fixing nut

Concentra(t_g ! = = Influent

| Shape Cylindrical P Permeate

' Dimension 2400$x 2500 SH S—

¢ Volume 15m3 =

i =

Gas holder Type Water seal
| Dimension 32009px4000H oY) HIZ2 AR 0 o — RSN
Volume 30 m? Fig. 2 Schematic representation of hollow fiber type membrane module
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Table 2 Water quality of wastewater
from a wheat starch producing

plant

Desulfurizer

Desulfurizer
Methanogenic Gas
Gas holder

Permeate
tank

Membrane
feed tank
]

Water analysis . conc. (mg/e) ﬁ?
BOD 13 000 )

COD 19 000 :

TOC 6 400

SS 4000 — ] e
Hydrocarbon 3500 g\lé)t%ﬁ? g @{% xgg;lo Ting
Protein 3000 [ Membrane

Lipid 400 Effluent<:): L Pr— module

K-N 500 >/ < Alkali

T-S 50 L 5

T-P 120 Heat exchanger

BIE BEEA2HXAZ HEY 2F LD T H—v — |

Fig. 1 Flow diagram of two-phase methane fermentation system using membrane
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Table 4 Water quality at each process
Analysis EVVaStewaltervé Acidogen. Permeate iMethanogen.
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Fig. 4 Time course of BOD loading rate
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Fig. 5 Time course of gasfication rate
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Fig. 7 Correlation of flux and SS concentration
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diagram of PANBIC-F
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