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Fig.2 The diagram of the continuos ethanot fermentation plant
2 HRMIE®
2.1 REBERANT A
FAHRT HRRER 10m’ &

ERAED LB R EREIEE o 57

WhT RO TE RN, & § 1o B
RIELEA RS AEN E 3 i RO,
KT LBRRRGLEE R X 30

BT HELRBERER 10~ S .
12Bx,$ﬁbﬁﬁ’éﬁ§ﬁﬁ*ﬂh 012343567809 t]/()dll 1213 14 15 1617 18 19 20
BEERAXREFEGHEHY

MLIZHR, FHERSERR  m3 gemsmas e RemRySFlsiss e
2L SL 8 /i R R S 28 R Fig.3 Cultivation of yeast flocs in the suspended-bed hioreactors

B S00L i PiIK BT T HER, BERWE 3 iR,

B I, FLAEFE BN E RGO 0HE, BR AR 10’ BRREY RN 5P 8L EEEE £ B b i
EWINIESH 218, MANMEUEATUER ERE ST T4, SHMETHE, &N
DR R BN, HREE SRR MR L. FEF AR TIRE g RES
BEXRYWRLKBEFED, — M gk e R py A TR, WE L AR LUS, B miEsH
EHRMEUMSARETERYEANTR R, BRI ET AT EEE SHRT K5
MR EARMORAMNSE, RREQRSTED 22/L S T EASE 0.3¢/L, t
MRPRERETEORALAANEERN—F, EXEHTEARSBEEE
B, A UBESHMAEDELAERER AREERBR S MRBETHE
R EBL R AR, B ENBRETERE, b7 B TS E B sBHE pH

© PERERMENMRPTIHEHMIEE http://journals. im. ac. cn



370 W £ % i 39 &

[EFTE 5.0~5.5, 80 E O RFHEER, Ml mbRE SR RIRRE ., bHEE
WA 00 1g/ L A B BR &L ¥R, MIE 3 o LU AU B .

R e R RS REE K M EELZAG, BEH TEEEF
BORL LR LR 58, VMR AR Bh B 7 22, 42 W R iR IR £ 9 0 28 P 9 i sh ey 4,
R TTURE X AT 8N, BiF AR AW S 25 R AR T i I B E R H R M K, — R o

B IR O ER, EHF AR 10m® BIRRAE Y R 289, 5B IR 1 55 0 638 R
B¥#H4 0.01lvvm,

2.2 REBSMNMNBEMEELZE

= Y 8% PR SR AR SR IR IR B 30g(d. w. )/ L BT, HF3E RLE X F 0.005vvm, [T
R4S (LB R 2 B 16~ 18Bx, P A TMGELE RBEIRYE, 456 IRV ER
BEOLBNTE BN ER 1om® B2 RAEY R SR SR BINIB TR,

883

b
Con. of ethanol /(g,/ L)
[=]

1 4 7 101316 19 23 26 29 32 35 38 41 44 47 50 53 56 59 62 65 68 71 74
t/d

Bl 4 e BB B B R B T R R R

Fig.4 Concentration of ethanol during continuous fermentation
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Fig.5 Concentratioen of residual sugar during continuous ethanol fermentation
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Fig.6 Concentration of yeast flocs in the bioreactor during continuous fermentation
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Table 1 Results of continuous ethancl fermentation using yeast flocs

mEE L A Bk WIETRE EEEHRERE REH R R
Dilution rate Total sugar Reducing sugar Residuzl total sugar Residual reducing sugar
/h /Lg/L) flg/L) f(g/L) /{g/L.)
0.1 155 141 4.8 3.7
} i} & ERE I B
R BREFT R LT e -
Ethanol Productivity Yeast flocs v Vield coeffic
/(g/L) /(g/L) /(&/L) i ei¢ coetiicient
70 7.0 34.7 0.483 94.6

» INEBEYNERBEEN YV, SBEEHERH0.511 2L

L BT R R AR A A, TR B, REE R YETA, R T Y
VA A R B i B, 3R AL T SR R BORY 0 W, S BB R R AT L, B R
BB EET, B EET R e B R 28

2 EERBHRAKRUESREGR, BHLAEREEN pH HILEK, ZEEF
NEH-EHERTE, B SRARRET RGN, BERVES EPRABRT, &
TS5 2% 7 P 0 T AR, PR AR T R RIS B U, W L — EL i A SR 2 o i B
e, b & BT B R AR 2 TRV Y O 80, AW TS ReRHIRIR YRR B A R .

FHBIEREYR B L EF MM T L, 33 F R85 FREEL R BRI,
AU T ERERE, R 1WEREXY, FHERNERBEERYHR 0.483, VEREY
94.6% , B TSR 2B T2 M8 4R, T ELI Y 58 o 0 e IR o B F ot i il 7 2
EHRIET RAR 22T
2.3.2 EEESERERELREASHE M LEZEK. Tl 7= 21 FAME,
MEK LT BT, B R B E T L8 T 200 R b i 5 8RR AR 8 7] R B
TEfS S R B T 0, K EERT A4S, 3l % 30~ 40h, T4 {6 L 247 ¥ #E{k, DE H
#3040, FE R B BTHITE L. T RERSTEEREERBLERN, 11
SREEtE 7 8~ 10h, XELT R BRI HEE, 2RI CERAREEL. DEH
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EH 90 A, FIEABERYAGTE BIETES LT L.

2.3.3 HEBERNENEZABRTANYAHNR ENFEFREREZABIZC
AT Lk, NEERFEZETRBHEANSFNRAEE, BRTUOT/LFE
A

1 RIESHRAEFBERTS, SERANERRBTSMY, 7T S8 5, %
T MRE KEP

2 AR TESEENEER, ERTELELENESGH &28, BRET
TERE, XE—EBE ERET FEr NS, EREE EBIEIRET M #E AN EE, &
TEENAHEEE,

3 TEHMEMCREE, AUERN B BEHEE NS K RSB KRE, ANERTE
#—¥, COD A 15000~ 20000mg/L, i/ BEK ol I ERWEFEH, T AR BIE R &
ETRAE ., (FIFIE BRI R B,

HEHRMSHF LRSS, BATX—HLERFH TN AR, Hal, —£%
ARTZHTHRARMNERESFHER.
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INDUSTRIAL SCALE-UP OF CONTINUOUS ETHANOL FERMENTATION

USING YEAST FLOCS

Xie Jian Bai Fengwu Yun Zhanyou Li Ning He Xiuliang
{ Institute of Biochemical Engineering. Dalian University of Technology, Dalian 116012}

Abstract Inducing yeast cells to self-flocculate as a cell immobilization method, an industrial scale-
up plant composed of 4 air-lift suspended-bed bioreactors in parallel and with a total volume of 400m’
was established and operated. During a more than & months continuous operation, the effluent con-
tained ethanol of 70—~ 80g/L and residual sugar less than 5g/L and the ethanol productivity of 7~
8g/L- h™! was achieved.

Key words Yeast flocs, Ethanol fermentation, Suspended-bed bioreactor
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