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A Study on Characteristic of the Bio—-ethanol Produced on
Fruit Wastes for Direct Ethanol Fuel Cell (DEFC)

NAMIJIN LEE-, HYUNSOO KIM-, INSU CHA-, JEONGSIK CHOI- "
#School of Hydrogen&fuelcell tech, Dongshin University, Jeonnam 520-725, Korea

ABSTRACT

This study discribes performance of DEFC (Direct Ethanol Fuel Cell) utilized bio-ethanol based on
fruit wastes. To produce the bio-ethanol, fruit wastes were treated at temperature 120°C and 90minutes in
acid pre-treatment. After pre-treatment was done, alcohol fermentation process was running. Initial alcohol
concentration was 5%. Using the multi coloumn distillation system, more than 95% ethanol was distilled
and each component of bio-ethanol was analyzed. In DEFC performance test, it was revealed that cell
performance was much higher than that of ethanol. Comparing ethanol with mixed fuel (bio-ethanol (10%)
+ ethanol (90%)), the performance of ethanol was higher than that of mixed fuel. Even though the bio-ethanol
from the fruit wastes is corresponded with transport ethanol standards, it thought that organic matter in
bio-ethanol could be negative effect on fuel cell.

KEY WORDS : Direct ethanol fuel cell(¥3 ol €H-& <15 714]), Bio-ethanol(H}0] 9. €+-%), Ethanol standard
(V€S 5F4), Impurity effect(ETE)
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Fig. 2 The diagram of direct ethanol fuel cell system
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Table 1 Nutritive components of fruit waste

- fruit waste
nutritive
pear apple | persimmon
moisture (g/100g) 4.90 4.1 5.0
calorie (kcal/100g) 371 356 363
carbohydrate (g/100g) 89.4 83.3 86.5
crude protein (g/100g) 2.3 2.1 35
crude fat (g/100g) 0.5 1.7 0.3
sodium (mg/100g) 3.7 10.3 14.6
trance fat (g/100g) 0.0036 0 0
saccharide (g/100g) 53 4.6 11.7
saturated fatty acid (g/100g) | 0.1 0 0
cholesterol (mg/100g) - -
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Fig. 3 Hydrolysis rate of fruit peel
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Table 2 Physiochemical components of bio-ethanol that producted
this study and transport ethanol standards of Japan, U.S.A, Brazil

bio- Japan US.A
test item ethanol (JASO M | (ASTM D Brazil
361) 4806-07)
S"gﬁ‘;g 2mg/ >5mg/ >Smg/ >5mg/
W 100mL | 100mL 100mL 100mL
gum
sulfur 3mg/Kg - >30mg/Kg -
colorless colorless colorless
color colorless . . .
or citrine | or citrine | or citrine
aromatic | >0.1vol% | >3.0vol% - >3.0vol%
olefin 0.2vol% | >3.0vol% - >3.0vol%
methanol | 0.1wt% >4.0g/L >0.5vol% -

ethanol | 99.7wt% | <99.5vol% | <92.1vol% | <99.3wt%

ko 7}

o] ¢ o EhS- AAtel F o3 FFe] o
Aol 11.7g/100g 0.2 714 =7 Jehton )
o] 5.3g/100g, A7 A 4.6¢/100g+ LHERSLTE.

SHES Al 7 AR B HEEA sk

flo

Y oY

O ol

oY

il
)

32 MHNd 2

=

Fag WEA SRLEE()] AHE B}
7) glalA) W 5 291 2ASATHFig. 4). 2%
Wil W dneUE T8 AU A3 L
7 25C 9 ), WER DL A AL WA 4847
A3 F ARLFE()7 0T FEFGL Yol
ue) Wt 05% ol Aolrk i AL HAF &
90tk o2 Fal ;e WEA = 0TAA
A7) Aol A HES Ao Az

E A
09 T T . T T 014
A= V-l (MeOH)
08 8 VA EoH (012
A« -« P (MeOH)
8- - - - |P (EtOH)
Ho10
I 4008 U
> g
= £
] g
|5 4008 3
g 2
H 004
o002
02l 1 L ! L | 4000

0 50 100 150 200 250 300
Current[mA]

Fig. 5 Comparison of the fuel cell performance using methanol
and ethanol
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