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Abstract

This research attempts to transfer the economically valueless agricultural waste
into hydrogen energy through chemical reaction, and proceed to continuous system by

Chemical engineering procedure.

Through series of experiments using rotten banana as substrate and seeking for
hydrogen-producing microorganism around the campus and our living environment,
we found that hydrogen-producing microorganism is easily available. In the
temperature at 35°C,We chose different weight percent of substrate, which is in
positive ratio with hydrogen producing amount, plus controling the developing status
as weak acid (approximately pH=5.5), and we can successfully develop the
hydrogen-producing microorganism.

In the experiment, when the substrate was utilized for hydrogen-producing
microorganism in the reaction tank of 700ml after 26 hours, we started feeding
materials continually at the speed of 138ml/per hour, with the hydraulic retention time
(HRT) for 11.67 hours. Thus the produced hydrogen amounted to 5.43 liter/per day.
Finally the continually generated power can be harvested if connected to the
hydrogen-fueled battery. Besides, this experiment also contained batch reaction

conducted with rotten papaya, and was similarly able to obtain hydrogen.

We can conclude from the experiment that agricultural waste can be used as
substrate in the chemical engineering to proceed as serial production process, and
furthur be applied in daily use to promote the concept of global green. We sincerely
hope that, through such technique, an era that replaces “carbon economy” with

“hydrogen economy” will be created.
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(1) # 4P % 7 % : SHIMADZU GC-2014

(2) #4315 Silica gel 80/100 mesh

(3) A#vigr $100C

(4) F+E A :35C » 2min.

(5) ®ipl%E (TCD): 100°C

(6) F“unf %8 Ar- F #87x:& © 30ml/min.

DB - 2 F IR Tt AT ERT > B G FTRET L 0.655 445 o

N

1L P RERATLAFERT

20



FRERAF R

(

A F g (mb) E

A B g5 B () 0.50% 1% 5% 10% 20% 40%
0 0 0 0 0 0 0
2 0 0 0 0 0 0
4 0 0 0 0 0 0
6 0 0 0 0 5 0
8 0 0 10 0 5 0
10 0 0 10 0 5 0
12 5 40 80 110 110 200
14 5 40 80 110 160 250
16 30 130 180 180 160 250
18 30 145 180 180 200 320
20 125 205 215 230 220 340
22 125 205 215 230 250 340
24 135 205 220 230 250 340
26 135 205 220 230 250 340
28 135 205 220 230 250 340
30 135 205 220 230 250 340
32 135 205 220 230 250 340
34 135 205 220 230 250 340
36 135 205 220 230 250 340
38 135 205 220 230 250 340
40 135 205 220 230 250 340
42 135 205 220 230 250 340
44 135 205 230 230 250 340
46 135 205 230 230 250 340
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T4 A F WA (L)
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0 0 0 0
2 0 0 0
4 0.03 0 0
6 0.17 | 0.005 0
8 0.31 0.085 0
10 0.31 0.265 0
12 0.348 0.86 0
14 0.4 1.43 0
16 0.46 2.02 0
18 0.545 | 2.475 0
20 0.695 | 2.92 0.08
22 0.965 | 3.235 | 0.305
24 1.345 3.47 0.455
26 1.98 3.745 0.54
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EHER 0.678 216739 47.57
47.64

0.671 217443 47.72

$r 0.675 221625 48.61
48.73

0.672 222732 48.85

$1% 0.684 256248 56.00
55.75

0.674 253888 55.49

52 0.675 221625 48.61
48.73

0.672 222732 48.85
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