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Abstract. Fuel ethanol is developed to resolve the problems of fossil energy draining and vehicle air
pollutant. This cleaner fuel is also considered as inevitable choice to keep energy strategy safe and
develop low carbon economy. Therefore, worldwide ethanol production has increased sharply for last
decades. However , wastewater handling problem become increasingly severe at the same time. It is
very important to improve the wastewater treatment technology to achieve sustainable development
of bioethanol industry. The domestic and foreign researchers developed many ethanol wastewater
treatment technologies, like evaporation,reuse,single cell protein/biologics production, farmland
irrigation ,anaerobic  digestion,integrated ethanol-methane fermentation process and other
technologies. This papersystematicallysummarized these technologies,elaborating theories,
characteristic ,advantages and disadvantages of these technologies in order to offer references for the
further researches on the ethanol wastewater treatment.
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Table 1 Anaerobic digestion treatment of stillage (data

are from literature sources)

LR Lactobacillus rhamnosus [7]

& R Aspergillus niger [8]

FrisE R Aspergillus niger = 88% [9]

b Rk L TR Pythium irregulare [10]

TR Clostridium pasteurianum [11]

Z Ganoderma lucidum [12]

REILNENRER  Haloferax mediterranei [13]

iR P 2 11 it Aspergillus niger [14]

. COD %£B&
e % 74% [15]
1.4 iR
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Table 2 Anaerobic digestion treatment of stillage (data are from literature sources) *

%ﬂéﬁ" OLR/ ~ e 1o g5t 77 3R
- ku COD/(ID d)) - LOD i: lg/]“ K//ﬁ (.lnL/g COD)

ACR (11.2) 35-38

EFS ASBR (5) 10 9.68 551 90 254 [20]
ESP S CSTR (18) 30 1.9 351 862 630£70° [21]
B S DSFF (28) 5 7.4 3542 89+3 N.D. [22]
ESP S AnMBR (12x10°) 174 45~7 37+0.5 98 N.D. [23]
B S AFBR (N.D.) 35 29 37 88 308 [24]
N CSTR (5) 20 2.5~4.0° 37 701 400° [25]
T HABR (165) 5.78 20 37 70 80 [26]
T & UFF (500) 13 36 42 50 360 [27]
T DFF (5x10°) 9.1 8 37 70 N.D.: [28]
T & UASB (5.75) 0.18 83.6 55 59.6 260 [29]
HIBEM®  UASB (1.3x107) 0.25 10° 30 >90 N.D. [30]
7L ACR (2.6x107) 3.7 73 35 N.D. 80 [31]
A ASBR (5) 5 113202 551 85.1:0.8 220£10 [32]
A 2-CSTR 0.25/1.5) 1/4 10.6" 60/55 58 249 [33]
T UASB (0.334) 2 17.1 55 759 155 [34]
e N.D. (15) 14 239 55+2 80 272 [35]
HHEW%E  2-GACF (5.25) 10 7 27 81 250 [36]
B DFF (N.D.) 10 25 35 78.1 170 [37]
H UASB (2.3) 32 215 35 58 170 38]
B 2-CSTR (6) 4.1 54 37 63 200 [39]
H R FB (300) 5 135 30-37 66.3 150 [40]
H B HUASB (5) 0.25 36 30 80 400 [41]
HIEMW®  ACR (1.6x109 16 5 33 80 220 [42]
CEETEIS UASB (10) 16 16 37 86 210 [43]
et UFF (2.0) 225 10 55 84.4 380 [44]

a:No Data; HRT 7K J1 45 8 i (8] ; OLR S HLZ FR A 45 s ACR Sk DR SUHZ fivh 52 1 2% 5 ASBR hy DR 4l 2 4tk 2 S g 4% ; CSTR by % 42 9k
PEHE N #4% s DSFF Ry T i 2 5 A 8] 52 B S 0 7% ; AnMBR by R 48R A W) 2 0 4% s AFBR N R AU AL R 42 90 b % s HABR S & &
3R AT IS B 2 5 UASB A 3t o DR 4075 U8 R S B 2% 5 UFF A 1 3t 2 [ 52 B I B2 6% 5 Dy 1 9 X 11 2 st )52 187 7% 5 2~GACF
Sy T AR AR 05 P e ] 52 RS2 L # 5 FB R AR PR S R 2 s HUASB SR 42 & T 2 IR 48075 18 I J2 17 #45 5 2—CSTR Ay 1 4 28 82 4k 1 i I
BE A sb: B kg VS/(mP+d) se: B0 kg SCOD/(mP+d) ;d: VS (Y 2Bk e B4 ml/g VS,
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