GO/ EEE S/ EPR 20 BI/EAERKZE SRS
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn February 25, 2015, 31(2): 242-250
DOI: 10.13345/j.cjb.140352 ©2015 Chin J Biotech, All rights reserved

T AEH A

J-E R 20 J7 /AR R EAEL C R R B A A

FEE MRTY, RAERY

1 EKGEHEAEDBAABEE L (5258) A, dbaT 100020
2 PR RRERA IRAF, TP JLi 536100
3 HRE ARG, dbr 102209

EEH, IMRIT, W54, TP AR 20 J5 /4R RBIE C B RE AL 0. B9 TARE2E4R, 2015, 31(2): 242-250.
Yue GJ, Sun ZJ, Shen ND. Net energy analysis for annual 200 000 ton cassava ethanol production at Guangxi COFCO. Chin J
Biotech, 2015, 31(2): 242-250.

W OB HYMR 20 TR/ FAERMNCERIAREENSAIEHE, AT PR BEENORERAN/
B, AR BN K GLES R PR RAITT BTSN, T ALEREYN, TEREENEFREHN 9.56 MI/L TE.
L CBEHMTR TR ERA L LB 51.3%, ML PHE I AR & CEAILE 48
61.5%. &)/ BB ET4ME 5.03 MI/L 2B, BHib, BHOSSA AR BEERIBERAAKXENE
B, MBI RKESFREEATEY R, RERZLZT RERH LB LLITF.

X RELE, 242 6RAH, ST

Net energy analysis for annual 200 000 ton cassava ethanol
production at Guangxi COFCO

Guojun Yue', Zhenjiang Sun'?, and Naidong Shen**

1 National Energy Research Center of Liquid Biofuels, Beijing 100020, China
2 Guangxi COFCO Bio-Energy Co., Ltd., Beihai 536100, Guangxi, China
3 COFCO Nutrition & Health Research Institute, Beijing 102209, China
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energy input/output of the production process, we used the domestic life cycle model. The calculation results show that the

net energy value was 9.56 MJ/L ethanol. Energy input for ethanol production was 51.3% of the total. 61.5% of energy input

for ethanol production was used for steam input in ethanol distillation. Energy produced from by-product was 5.03 MJ/L

ethanol. Hence, efficient use of raw materials is an important measure to improve the energy efficiency in Guangxi COFCO

and energy compensation from byproducts has key impact on the net energy saving.

Keywords: cassava ethanol, life cycle, net energy analysis
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Schematic diagram of cassava fuel ethanol production process in Guangxi COFCO.
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Fig. 2 Diagram of material balance of ethanol production.

Y (Loss)=0.803 t

2 (Output)=6.109 t

cjb@im.ac.cn

245




246

ISSN 1000-3061 CN 11-1998/Q Chin J Biotech February 25,2015 Vol.31 No.2

CIEHALIR Y I AL 3) Pis,
X, Ei 2 OB R P A R 2 BE AT
Feit, ElRESAIEARERERER ML,

FE, =Y E, xEl, (3)

OB TTRE A F BN . 2RI
IKHGTERE, KA PUSEE 2013 4F 11 H-2014 4F 3
ARG EEE, 3k 1 iR, B, 2895, KB
iz ot S CIND MRy RN Y Gl )
0.1229 kg ce/(kw'h).0.1286 kg ce/kg.0.086 kg ce/t,
Prbr s RE 19 B 20 51 54.94 kg bR/t L%
314.04 kg bRif/t L. 0.28 kg hndit/t B, it
BB IR LR A BEFER 369.26 kg Wi/t &
Pt A BE % SCIR[ 1108 29.31 MI/kg.

25 CZEEEHIIAT
FE, = D, xTE, x H, (4)
LWHE AT REREE X (4) 5, 5
() HL, b Dy WZFER B, JP%

*1 BB, R, KEE
Table 1 Electricity, steam and water consumption
of ethanol production

Electricity Steam Water
Item (kw-h/ton (ton/ton (ton/ton
ethanol) ethanol) ethanol)
Milling 52 - 0.069
Liquefaction
and 55 0.68 2.41
fermentation
Rectification 45 1.76 0.82
Sep.aratlon and )5 B :
drying
Utilities 270 - -
Total 447 2.44 33
consumption
Standard  coal
equivalent 54.94 314.04 0.28

(kg/ton ethanol)
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Table 2 Data of energy output

Item Data
Caloric value of ethanol (MJ/kg) 26.841%
Caloric value of biogas (MJ/m?) 21.5M13

Caloric value of cassava residues (MJ/kg) 4.75
Biogas yield (m*/ton ethanol) 186

Cassava residues yield (ton/ton ethanol) 0.5
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Fig. 3 Diagram of energy input/output.
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Table 3 Calculation of net energy

Energy Energy
Item MJ/kg MJ/L

ethanol)  ethanol)
Raw materials production 6.85 5.41
Raw materials transportation 1.95 1.54
Ethanol production 10.82 8.54
Electricity in ethanol production 1.61 1.27
Steam in ethanol production 9.20 7.27
Water in ethanol production 0.0083  0.006 6
Ethanol transportation 1.47 1.16
Total inputs 21.09 16.65
Energy produced by ethanol 26.84 21.18
Energy produced by biogas 3.99 3.16
ir;ei:;i};s produced by cassava 218 187
Total outputs 33.21 26.21
NEV 12.12 9.56

Italics represents detailed energy inputs in ethanol
conversion.

F4 TAPRERARARERSEEN L
Table 4 Recent and previous technical indicators
in Guangxi COFCO

Recent Data of initial

It
em data period

Water consumption of main
process 33
(ton/ton ethanol)
Steam consumption
(ton/ton ethanol)
Steam consumption in
liquefaction 0.68
(ton/ton ethanol)

Comprehensive energy

<5 5020-22]

2.44 <2 52021

<(.8122

consumption 369.3 3962

(kg standard coal/ton ethanol)

D) BRI B s R i1 BERCR A
FRM, TV E R AR TR b
AR RE R = A 5.03 MI/L ZF%, 2 5 iEE
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