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1.2 BHER

1.2.1 REEFRE . BEER3 L, FHK3 /L, BEH 10 /L, HAE 20 &/L, 7£ 0. 1MPa
(121°C)HIEH— K & 30 min.

1.2.2 HEEEFRE . BEEWRIHLEEH 3 /L, B ZE# 30 /L, 7€ 0.1MPa [E 5 F X & 30
1.2.3 AEBERE. AUMEH SN ERBEER, BNEEXTNE, BTN 2k &
=

1.3 HEEFZ

1.3.1 EMEEF - BEFEAER 100 mL & KR 250 mE MR RP, 76 30 €488
150 t/min HHF T HITEEKER., BHX 20 GHE GBS FRTME, ML LER,BA
PR YRR,

1.3.2 EBERF - BEEMH FMAEKERESINEA 4 LBEE, £ 30 CEETHM
W CAEHBREEBAKE,

1.3.3 EEEm YEBEEFAF 0L LN, SREZFEURIEBRZ 4 LR
HRBETT,F CO, Wah ,ERAE 0.026vwmn. ERWELAA 1 SHEARNESR, TR
Fr2EMIEH A4 SBHAY . EHBEBERIO U, TR TEZHEMAE 1 iz,

Bl AEBNSESEESREEEREEREER

Fig.1 FEcquipment for ethanol continuous fermentation

1.CO; gas source; 2. Rotomater: 3. Valve: 4, Filter: 5. Bioreactor;

&. Fermentation broth; 7.Medium; 8. Pump.
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1.4.1 ZF: S MEENE,

1.4.2 EEEE:DAMEREGTNBESRIRFRPHEEKTERSRR,
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2.1 BREFRREBFEHZANEE

HEAPRBAEREE AR I EY BOARBN SR ER NS, AERE
BHWsRE., A TE I BEERTRESH AR E R . FEMA TSR, Hib, A
MEE I, KM B PO XEAF TN, BEEARATHARA MRS REE B
B ER AN EENFARRARE, ERFOEEER,

BERABRE TREJE HELWHT AL BTN SRR EE AR, — &
AES R BIFREMR R, HWEABMMEBEA RARNBAIBRSHER i TH
BoSMAEAE ATERE P REMSED CO, WA, ART Co, WWE., HFERIERE
RERSTRETGUEK, 2RLH CO, BHBTFEREYRVUEF., LBEANRN HELEE
BHELHAERS A RIERN ST ECERREN A AL AR O EERE
KR TiEsT. B, &% CO, yEZKREYREBMWEINS A,

22 EHABRENTE

S5ERARNEREHL 2E2ERETHRDMEYHNRESFTRAEENES ., H
Bidh, X EMB A KA MBEM A BHE. M TREFREYRNEPHBSETKERMN,
RHEETN B R ESABRARESITHXBET , RIEREFNE T BEEHEK
EMARBERL., M, W THSEESPRBEREA TR, £ L0 SMEN, L5 BB
ERKAFE ABUAEBEAEBBERWBET HIT. ABSREN E0CHAE,. &
MRS EERRERAS TR, R EI R BE S,

2.3 EEESFEARIHNERBHM

HEERBRBEINEEEAB I LERUBHEERIEY BB R RS,
B BEREEHALERE, At KBESEFETRKEN HEERASHT AL,
HTHEBETEREFIARAEYRNBPE -—EBEMNEK, LA MEFE P MILIE, m
B b7 0 AR B 3 8 89 NH, HCO, BX (NH, ),80, .KH, PO, , A RIEHF EP R UBMHRZT,
MATRERTSE . TUA LM A SR M EAFR. R 1 AFER L
BNEERE SAF EEBRPHXASREE. NE L TURY RBERZTFEENE
HLETME XN 1.5 /L NH,HCO, ,0.2 g/L KH, PO, . ‘

K1 EBEFERPINRFNRGBE

Table 1 Determination of inorgenic salt addition in medium

Concentration of Inorganic Total Inorganic
Total nitrogen in
inorganie salt in nitrogen in phosphorus in phosphorus in
effuent/( 5![..)

medium/ (g/L} effluent/ { g/} effluent/{ g/L) effluent/ ( g/L.)

1.0 g/L. NHyHCO, 1.776 0.967 0.332 0.314
4.0 g/ (NH, ), 30.

1.0 /L XH, PO,

i.0g/L NH, HCO, 1.303 0.535 0.210 0.186
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2.0 ¢g/1. (NH, ).S0,
0.5 g/L KH, PO,

1.0 g/L NH,HCO; 1.097 0.321 0.087 0.062
1.0 g/L (NH, )50,
0.2 ¢/1. KH, PO,

1.0 g/L NH, HCO, 0.972 0.231 0.090 0.061
0.5 g/L (NH,),80,

0.2 g/L KH, PO,

1.5 g/L NH,HCO, 0.913 0.225 0.088 0.062
0.2 ¢/L KH, PO,

2.4 HEFRBAREZELE

ME MR ERERERE LB 30g(d. w. /LB S IE T IRINEE SR A KBER
Bi, %A CO, Wah BWHREY R M, BRE 0.026 wm, HE N 22Bx W EXEHESE
| BHSARNARE MFRE25M3 M. A4 S#NE EHBEEN0.2/h, B23
KERBEFRNISLHNASBREREYR M BEHKETH KERL OABRTESIR
Bk E.

FO2ORANSTEBERAEYRBNBEABEOIBTESTATZEARBRAFHE, NE
BTSSR ELET 0l BT T 228 HHRE. Y CO, Hah  ZBRE
BWERSBERONEBHE T LB LT AITA.

®2: MEIHRESHABIZAAEFOTHE

Table 2  The average fenmentation results of the four bioreactors operated in series

Bioreactor Neo.1 No.2 Noe.3 No.4
Ethanol cencentration/{ g/L) 64.2 82.2 92.4 96.6
Residual reducing sugar/{g/L) 77.3 34.5 11.0 1.2
Residual total sugar/(g/L) 81.4 38.4 14.8 4.1
110 %
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B2 WMERHEARARABRPEHRKE B3 MERPEREXSHEEREPRBNET
Fig.2 Ethanol concentration of the effuent Fig.3 Concentration of residual sugar of the effuent

from the last bioreactor from the last bioreactor

1. Residual total sugar 2. Residual reducing sugar.
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Abstract: Continuous ethanol fermentation using yeast flocs was carried out in 4 air-lift suspended-
bed bioreactors operated in series. Drafted by CO,, with complete recyele of ethanol distilled efflu-
ent broth and at the dilution rate of 0.2/h, the average ethanal concentration of the fermentation

broth was 96.6g/L., while the average concentration of residual total sugar was 4, 1g/L and residual
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USING YEAST FLOCS™
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reducing sugar was 1.2g/L.
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HIGH CONCENTRATION ETHANOL CONTINUOUS FERMENTATION
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