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Abstract

Biomass had been attracted public attention as eco-friendly resource which not increases the
greenhouse gas like carbon dioxide. In this study, it had been collected pyrolytic products
such as bio-oil, char and pyrolytic gas from various biomass in a fluidized bed reactor which
is one of the fast pyrolysis processes. To understand the characteristics of biomass pyrolysis,
the variation of products yield and chemical composition was determined with various
operating parameters like temperature, gas velocity(Uy/Un¢) and bed height(L/D).

In the optimum operating conditions, gas yield and water content was the lowest and

concentration of guaiacols and syringols were the highest. The maximum yields of bio-oil was

from 55% to 58% at 400T.
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Fig. 1. Schematic diagram of bubbling Fig.2. Total ion chromatograms of bio-oils:
fluidized bed pyrolyser system. Q.acutissima (A) and L.leptolepis (B)
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Fig. 3. Effect of temperature on pyrolytic products yield of various biomass
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Liquid Char Gas

FASTPYROLYSIS 75% 12% 13%
moderate temperature
short residence time

CARBONISATION  30% 35% 3%%
low temperature
long residence time

GASIFICATION 5  10% 85%
high temperature
long residence time
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Biomass Species Acutosima | Loptolopls | Stutge
Moisture 8.32 6.27 5.62
Proximate Volatiles 73.94 78.11 64.45
Analysis
[Wt%] Ash 1.02 0.58 29.95
Fixed Carbon 16.72 15.04 -
C 47.60 4720 39.96
Ultimat H 6.10 6.00 6.20
Analysis | N 0.20 0.10 5.63
%) | s 000 | 000 116
i o T 4610 4760 | 47.06
Atomic ratio, H/C 1.55 1.53 1.86
Lignin [wt%] 1500 | 2870 -
Holocellulose | Cellulose 4640 | 4880 | -
(Wt%] | Hemicellule 3650 | 1000 | -
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HP-6890 GC-TCD
. x1/8i X
N,, CO,, CO MS-5A packed column (6ftx 1/8inch X 60/80mesh)
3min at 80°C, then at 30°C/min to 200°C
and 30min at 200°C
HP-6890 GC-FID
Light Hydrocarbons HP-AVKCI column (50m % 0.32mm X0.25um)
(CH,, C,H,, C,H, etc.) 2min at 35°C, then at 10°C/min to 190°C
and 30min at 190°C
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Items Methods
‘Water Content Karl Fisher’s titration [ASTM E 203}
HP-5973 MSD
Qualification HP.S-MS capillary column (3.0m><0.25mm><0.251fm)
Smin at 40°C, then at 5°C/min to 300°C and 10min
at 300°C
Organic HP-6890 FID
Chemicals HPS5 capillary column (30m X 0.25mm X 0.25um)
Quantification Smin at 40°C, then at 5°C/min to 300°C and 10min
at 300°C
Using RRF (Relative Response Factor) obtained
literature and standard
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No, Compounds No. \ Compounds No. Compounds No. Compounds

1 acetic acid 24 1-¢thyl-3-methylbenzene a7 3-ethyiphenol 70 syringol

2 acetol 25 3-methyl-2(5H)-furanone 48 23-xylenol 7 eugenol

3 ‘benzene 26 phenol 49 ‘naphthalenc k23 3 4dimethoxyphenol

4 popionic acid 27 benzofuran 50 3 4-dimethylphenol 73 4-propylgusiscel

5 cyclopropylethanone 28 athenytmethylbenzene s1 creosol (4-methylguaiscol) % 12,3-benzenetriol

6 toluene 29 2-propenylbenzene 52 2 4,5-trimethylphenol 75 4-ethyl-1,3-benzenediol

7 cyclopemanone 30 corylone 53 pyrocatechol 76 vanillin

8 furfural 31 2 3-diemthyl-2cyclopenten-1-one 54 4-vinyiphenol 7 trans-isoeugenol

9 furfuryl atcohol 32 1-propynylbenzene 55 1,4:3,6-dianhydro-a-d 78 2-allyl4.

10 ethylbenzene 33 1H-indene 56 S-hydmxynmhylﬁlrﬁaul 79 23-dimethylnaphthalene

1 m-xylene 34 o-cresol 57 J-ethyl-4.methoxybenznene 80 4,5-dimethoxy-2-methylphencl

12 acetoxyscetone 35 acetic acid, pheny ester 58 3-methylcatechol 8t cls-isoeugenol

13 2,5-dimethoxytetrahydrofuran 36 m- or p- cresol 59 3-methoxycatechol 82 acetoguniacone

14 styrene 37 guaiacol 0 acenaphthylene 83 levoglucosan

15 p-xylene 38 cthenylbenzaldehyde 61 ‘hydroquinone B4 2.3.5-rimethorytoluene.

16 2-methyl-2<yclopenten-i -one 39 2-methylbenzofuran 62 2,3-dihydro-1H-inden-1-one 85 vanillic acid

17 acetylfuran 40 2,6-xylenot 63 4-ethylgusiacol 86 homovanillic acid

18 2(5H)-furanone 41 ‘maltol 64 1- o 2- methynaphthalene 87 syringaldehyde

19 5-methyl-2(3H)-fi 42 | 3-ethyl-2-hydroxy-2 i 65 4-methyleatechol 88 4-altytsringol

20 5-methy!-2(5H)-furanone 43 1-methyl-1H-indene 66 3-hydroxybenzaldehyde 89 Aacetosyringone

21 benzaldehyde 44 2.4-Xylenot &7 4-vinylguaiacol 90 anthracene

22 3-methyl-2cyclopenten-i -one 45 2 3-dihydroxy-benzaldehyde H 68 5-methyl-1,3-benzenediol 9% ‘methyl-anthracene

23 S-methylfurfural 46 4-etbylphenal \ 69 2-methyl.1 4-benzenediol 92 4-methylpenanthracene
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