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Abstract

Renewable energy (including biomass
energy and energy from waste) is a sustainable
and clean source of energy derived from nature.
The objective of the research is to study the 300
feasibility of using fast pyrolysis technology /
with induction heating for manufacturing the
bio-fuel from the main agricultural wastes in
Taiwan. The following items has been carried CO;
out in the present study, including analysis of
physica and chemical properties of target
biomass wastes, design and test performances of
fast pyrolysis furnace with induction heating,
establishment of preliminary conditions for
analysis of biomass fuel, analysis of physical
and chemical properties of pyrolysis products
(esp. tars), and establishment of preliminary 3
relationships between characterization of bio-oil
thus produced and experimental pyrolysis (biomass resource)
parameters.
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6.4

16.1
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9.5
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(wt %)

(©)

(N)

S

(Ch)

44.0
44.0
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(H)
6.7
5.6
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0.47
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0.20
0.17
0.16
0.15
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0.20
0.30
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(S) 255% 39% 0.968% 0.124 %
(K) 0.283% 0.163% 0.335% 0.163 %
(Ca) 0.28% 0.094% 0.121% 0.094 %
(Fe) 546 ppm 202 ppm 306 ppm 158 ppm
(Al) 643 ppm 233 ppm 274 ppm 107 ppm
(Ti) 42.2 ppm 7.23 ppm 12.3 ppm 0.0 ppm
(Na) 342 ppm 207 ppm 289 ppm 626 ppm
(Zn) 22.3 ppm 24.1 ppm 44.4 ppm 12.1 ppm
(Mg) 1710 pprr 699 ppm 494 ppm 901 ppm
(P 47.2ppm 94 ppm 103 ppm 116 ppm

(%0)

( /min) (sec)

()

400 200 60 14.45 11.26 22.89 12.21
500 200 60 37.91 35.92 46.82 36.05
600 200 60 38.95 37.41 45.67 37.73
700 200 60 39.16 38.30 44.70 38.43
800 200 60 39.54 40.35 46.54 39.66

500 100 60 40.57 30.49 45.06 35.81
500 200 60 37.91 35.92 46.82 36.05
500 300 60 37.53 28.54 44.52 29.77
500 400 60 34.40 29.68 39.59 27.20
500 500 60 29.59 33.78 39.65 35.97

500 200 60 37.91 35.92 46.82 36.05
500 200 120 40.74 40.57 49.83 37.07
500 200 240 40.90 40.11 45.83 38.10
500 200 480 40.35 39.08 43.82 39.04




7. * 10. ()
(%)
(cm®/min)
() ( /min) (sex) (%) (%)
500 200 60 500 3571 42.45
500 200 60 1000 35.92 47.06 ( /min) (sec)
500 200 60 1500 3594 4165 ()
* 400 200 60 74.27 84.22 65.26 74.59
500 200 60 37.71 47.06 32.47 37.89
8. 600 200 60 2590 32.68 25.45 31.42
700 200 60 22.89 34.22 22.58 25.76
800 200 60 21.38 30.70 21.44 2524
500 100 60 36.51 42.75 26.75 29.99
G Cmin (e g 500 200 60 37.71 47.06 32.47 37.89
500 300 60 38.22 44.72 32.77 40.71
500 100 60 3049 500 400 60 39.79 47.02 32.32 43.20
500 200 195° 3833 500 500 60 41.67 43.91 36.54 36.53
500 300 240° 4012 500 200 60 37.71 47.06 32.47 37.89
500 400 263" 4052 500 200 120 29.42 37.49 30.01 3160
_ 500 500 276° 4053 500 200 240 27.16 34.69 26.24 29.82
N (50050M100 - (SOOEOME00 3x 60 60l 500 200 480 24.70 32.88 2558 27.78
195 (sec)
¢ (500-50)/100 - (500-50)/300 }x 60+ 60=
240 (sec) 11. (unit: kcall/lkg
9% (500-50)/100 - (500-50)/400 }x 60+ 60 =
263 (sec)
®{ (500-50)/100 - (500-50)/500 }x 60 + 60 = 276 1088 ~ 1457 50
(sec) 1546 ~ 1820 45
890 ~ 1223 58 7
9. ’ 1853 ~ 2312 62
O "™ e @ - PH
500 200 60 3592 47.06 PH
500 200 120 4057 37.49 2.78 ~ 3.3¢
500 200 240 4011  34.69 2.31 ~ 2.¢
500 200 480 3908 32.88 2.04 ~ 2.3
500 400 60 2068 47.02 5. 11 ~ 3.:
500 400 120 4112 3514
500 400 240 3804 3393
500 400 480 39.05 3363
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1.3 (GC-MS 14.

) * *
© (H) (N)
(min) (%) 8.39 7.21 0.08
Methylene Chloride ( 11.38 5.80 0.06
9368 0 1036 768 018
14.179 Aceticacid( ) 78 10.29 7.01 0.27
21.826 Furan, 2,5-dimethyl- ( ) 64 * (wt %)
22.938 2-Furanmethanol 91
23.018 2-Furanmethanol 87 1 SFTIR
_ Frequency
29.714 1,2-Cyclopentanedione 90 Group  Classof compound 1y
37.281 Hydroquinone ( ) 93 Alkane(generally ]
32.009 Meguinol 94 C-C  not useful) ot
' equ Alkané® 1680-1620
32.791 4(1H)-Pyridinone 86 Ketone 1715
33.031 2-Cyclopenten-1-one 90 Aldehyde 1725
1,2-Benzenediol (- O Carboxylicacid 1710
35326 90 Esipr 1735
) Amide 1650
34.324 Phenol, 4-ethyl- ( ) 94 Anhydride 1820 and 1760
' _ Alcohol, ester,
37.732 1,2-Benzenediol, 3-methoxy- 95 C—O  caboxylicacid,  1300-1000
38.133 1,2-Benzenediol, 4-methyl- 96 ether
4-Hydroxy-3-methylacetoph
39.185 YR y P 81
enone
39.486 1,4-Benzenediol, 2-methyl- 94
39.997 Phenal, 2,6-dimethoxy- 95
40.398 Decanoic acid 52
41.039 1,3-Benzenediol, 4-ethyl- 58
41.741 Vanillin ( ) 98
2,5-Dimethoxybenzyl
43.404 25
alcohol
Phenol,
43.906 98
2-methoxy-4-(1-propenyl)
44.066 5-Methyl-2-nitrophenol 55
44.367 1,3-Benzenediol, 4-propyl- 47
44.908 Ethanone 95
46.151 Acetamide ( ) 64

47.023 Dodecanoic acid 97
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