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Development of the High-Performance Bioethanol Fermenting Reactor
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Bioethanol, as an alternative for fossil fuels, is produced by fermenting sugar components of plant materials. It is important
to bring the sugar-containing source material into efficient contact with condensed microorganisms to attain faster ethanol
fermentation. In the study, high microbial concentration was achieved in a fermentation reactor using a flocculent strain of yeast.
The yeast particles were continuously fluidized by upward current generated by the fermentation gas. During more than 30-day
operation, high ethanol productivity was performed steadily. It was clearly demonstrated that the system is applicable to high-
performance bioethanol production.
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HHITE L QOB O | ml & BAARE Sl 12
FB1RIIRTAET7 7 AR ML, 8 2 RITRTHK
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Table 1 Medium composition for yeast growth
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Fig. 1 Schematic of a sequencing batch reactor with a round shape flask
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Table 2 Feed medium composition for sequencing batch reactor
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AL A V2 A KA g 0.1
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Fig.2 Schematic of batch fermentation with pressure sensor
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Table 3 Medium composition for batch reactions
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AlEERERAE O O IZHHET- (1500 rpm ) Zffo CTrEpd
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Fig.3 Schematic of fluidized bed reactor ( unit : mm )
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Table 4 Feed medium composition for fluidized bed reactor

o s g B s
7TV a—A g 100
FERE T A g 5
L7 v E=7 A g 2
) YERTREA ) Y 4 ¢ 2
T~ 7% v A g 0.1
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L, BERADSRURE OIS 5 O % b < & [k
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FR BTl L 7oA R, SRS T 7 A T IEHTHRAT) O
WL, —EOR TS A% b OR T AT S 172, 100,
200 rpm TZNZNEEAT TR S 7206, B L OEHE
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Fig. 4 Flocculent particles of S. cerevisiae
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Fig. 6 Effects of particle size on ethanol productivity by yeast flocculent

Iy ) — VHREEREIZIZ & A B W ED o
7z,

3.2 B Cili 2 @l s ClE USSR S LTl Y,
BRSNS 2 W OB | X073 BUBHE TIERT &[RRI
MHUKFESEE CINT 3 5%%, RRBORRE» S, BEAD
FFEDH) 1.5 mm LT OSEMTRE L2y / — V5
Pt % R C X B TREEAVR S 7.

HET7 T A aDE % 20 ~ 80 rpm & L THRKAS)
b E L L 72 2h, BEADIZEALNT T AT
JCERIZTERE L CAREIEDIE 22 1), T AOIKE 2 HE Y 72

IHI $#  Vol.50 No.1 (2010 )



HOHEE L7, R FREOBERDPAY & 9 ThE
DHIEDHEELIRAE L 2o 72, T2, A CldEnki 1%
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T, @hﬁ#ﬁwt %@# BN TTHEE - A ST,
RSB S ARIZIENE L e o 72T BRSBTS 5.
D EOMERNS, BEERLRBISE Db LY ) — V5
BEAAT ) BN SURZEE (BB 3 B) (&, BB & SRR O
fillZ e 2 2 LD TE L2, Ty ) — VEERAEY
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Y LIRS A A G DY, HUSERO TS /) — VA S
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LaL, ZoHRIFFEEORELIZ X > TRIGEHDETH
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SR ath% 4 T 7 & CimfilEET 5 (B b
ZONDH, FEE KRBT IUSERE KT 5 2 &
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Fig. 7 Continuous fermentation in fluidized bed reactor
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Table 5 Fermentation parameters for ethanol production by flocculent yeast

FGER D S - Iy =) Iy =)
AR i | S | RACE D REET T e ST
(1) ( gEthanol/(/ - h) ) ( gEthanol/gSugar )
MER 2 SEEA, TRE X A RERER
S L B RS %H}? 0.45 IR-2 32.5 35 0.46 (11)
MERL JLBEERIC X B BERER RS, IKED
e 0.23 HA-2 30 25 0.42 (12)
MERL, PRREERIC & 2 BEREEE, S Za—2A
PO 1.8 NCYC 1119 AT 30 16 0.47 (4)
PR AN X 6.0 KEF-2 30 6.6 0.44 (13)
AREZE CRB ) 8.6 NBRC 1953 | Z )NV a—2 30 25 0.44 -
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BISUSEEE L, TRBEMREE R MR 5 7o DA 1AV
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Haha, ZoOffld, 86 ROESRISIZBIT2 1 FE
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4, #%
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