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DEVELOPMENT OF THE PROTOTYPE FOR
THE FRACTIONAL DISTILLATION TOWER FOR
THE PRODUCTION OF LIQUID FUEL FROM TAR,

BY-PRODUCT OF BIOMASS PYROLYSIS

Borisut Chantrawongphaisal, Arunee Chaisawat, Satta Watanatham,
Pichai Wongharn, Pravit Thapnui, Phongsak Hongcharoensri
and lzranoowut Arunyakasemsuk

ABSTRACT

A distillation column prototype was developed to produce fuel oil from tar by
biomass pyrolysis process. The effect of catalysts on the amount of tar distillation
into gasoline was investigated and the characteristics of refined fuel oil were
analyzed. Catalysts studied were NiCl,, FeSO,4, CoCl, which were prepared on Al,O3
supports while ZSM-5 was prepared from alumina silicate. The experimental results
showed that CoCl, as a catalyst converted tar into fuel oil up to 43 percent while
NiCl,, FeSO,4 and ZSM-5 converted tar into fuel oil about 30 percent. Using ZSM-5
as a catalyst, the heating value of fuel oil increased to 6,500 kcal/kg and using NiCl,
as catalyst, heating value of fuel oil was 6,400 kcal/kg. Other catalysts increased the
heating value of fuel oil to 6,000 kcal/kg.
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Pyridine, phenol, cresols, quinoline,

isoquinoline, dibenzophenol

Toluene, ethylbenzene, xylene,

styrene

Indene, nanhthalene, methylnanhthalene,
biphenyl, acenaphthalene, fluorine,
phenanthene, antharacene

Fluoranthene, pyrene, cheysene, perylene,

coronene
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M319h 1.2. gaudeauazgasiuanavesasisznevlalasmsveulininiuau

msisznovliigiuan gaslaana gaaea (°wp.)

Fluoranthene=10,11-Benzofluoranthene C,H,,

Benzo(k)fluoranthene=11,12- C,H,, 25231

Benzofluoranthene

Benzofurane CH.O 118.13
Benzo(ghi)perylene C,H, 276.33
Benzo(c)phenanthrene=3,4-Benzophenanthrene C.H, 228.29
Benzo(a)pyrene=1,2-Benzopyrene C,H, 252.31
Benzo(e)pyrene=3,4-Benzopyrene C, H 252.31

200712




M99 1.2. (AD)

astlszneulininiuau gasluana gaaen (°p.)

Benzoquinoline CHN 179.22
Benzothiophene CHS 134.19
Biphenyl C,H, 154.21
Catechol=1,2-Dihydroxybenzene CHO, 110.11
Cellulose (CH,0,),

Chrysene=1,2-Benzophenanthrene CH,, 228.29
Coniferyl alcohol C,H,,0, 180.20
Coronene= Hexabenzobenzene C,H, 300.35
Coumaryl alcohol CH, 0, 150.17
0-Cresol=2-Hydroxytoluenem Cresol= C,H,O 108.13

3-Hydroxytoluenep Cresol=4-Hydroxytoluene

Dibenzo(a,f)anthracene=1,2:7,8Dibenzanthracene C,H, 278.35
Dibenzo (a,h) anthracene=1,2:5,6 Dibenzanthracene C.Hy 278.35
Dibenzo (f,h) anthracene=1,2:3,4 Dibenzanthracene C,H, 278.35
Dibenzofurane C,H.0 168.19
Fluoranthene=1,2 Benzacenaphtene CH 202.25
Fluorene C.H,, 166.22
Furane CHO 68.07
Guiaicol=Catechol monomethy ether=3-  Methoxyphenol CH,0, 124.13
Indene C,H, 116.16
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M519N 1.2. (A9)

astlszneuluringiud gaslaana yaten (°.)
Indeno(1,2,3-cd)pyrene CH, 276.33
Indole C,HN 117.15
Isokinoline=Isoquinoline CHN 129.16
Levoglucosan CH, 0 162.14
Naphtacene=2,3-Benzanthracene C,H, 228.29
Naphthalene C,Hy 128.17
Naphtanthracene=1,2-Benzanthracene C.H, 228.29
Perylene=Per-dinaphthalene C,H, 25231
Phenanthrene C . H, 178.23
Phenol CHO 94.11
a-Picoline=2-Methylpyridineb Picoline=3-Methylpyridineg CHN 93.12
Picoline=4-Methylpyridine
Pyrene=Benzo(d,e,f)phenanthrene C,H, 202.25
Pyridine CHN 79.10
Pyrrole CHN 67.09
Quinoline=Benzo(b)pyridine C,HN 129.16
Styrene C.H, 104.15
Sinapyl alcohol= Syringenin C,H,0 210.22
Thiophene CHS 84.13
Toluene C.H, 92.14
Triphenyleen=9,10-Benzophenanthreen CH, 228.29
o-Xylene=1,2-Dimethylbenzenem Xylene=1,3- CH 106.16

Dimethylbenzenep Xylene=1,4-Dimethylbenzene
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Oil gasification
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Heat,power and electricity
Transportation fuel

Fischer-Tropsch ol
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Hydrogen
v
Fuel cell
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aANYANAINY
ANUToUd =0.300 kWh
aNudounen = 6500 kcal/kg = 7.58 kWh heat out / heat in = 25.3 (with catalyst)

aNudounan = 6000 kcal/kg = 7.00 kWh heat out / heat in = 23.3 (without catalyst)
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auganla
wah = 100 %
wmeen = fuel-oil 40 %+ 1hduaTu'lsl 20 % + maiiuau 40 % (with catalyst)

Y
o w

fuel-oil 30 %+ 1hdunaiuld 20 % + mnrhiuan 50 % (without catalyst)
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