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Abstract : A survey of published papers was carried out related to R&D of woody bio-fuels for industrial and civil usage. 45
domestic papers and 33 overseas papers were analyzed covering three categories — solid bio-fuels, liquid bio-fuels and gas
bio-fuels. For the research and development of woody solid-biofuel, research on utilization of wood pellets is predominant in
Japan, and current R&D is mainly on the development of combustion devices. There appears to be little fundamental research
in this area. For woody bio-liquid utilization, fundamental research seems to predominate. In this category, two types of
processes are receiving attention. One is direct liquefaction with a liquid base and high-pressure treatment in autoclaves, or
more recently by supercritical fluid technology. The second type of process leads to bio-oil or bio-oil/char-slurry which is
appropriate for dry-biomass feedstocks such as woody biomass. The bio-oil-char/slurry route has an advantage in its high
energy density and ease of storage and transport. Research and development appears to be very active in northern America
and northern Europe, but there are few research reports from Japan. The most active R&D is carried out in the third category
of bio-gas utilization. Various energy conversion process, from conventional fixed beds to fluidized bed and spouted bed
systems are being investigated in terms of combustion characteristics and conversion system analysis, including cost
estimation. Most systems are based on conventional coal gasification, and therefore they all suffer from wood-tar generation
which is peculiar to biomass gasification. A number of methods for overcoming tars are being studied, typically using
catalysts, but the efficacy of these processes is unclear at this time. The major trend of R&D in this category is oriented to
reduced tar gasification process. Device and system development focused on Japanese utilization (locally scattered and small
scale) combined with cost simulation are especially important.
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Table 1 Classification of biofuel.
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Fig.1 Comparison of TG-DTA curves for woody biomass; upper fig.

TG curves, lower: DTA curves [9].
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Table 2 Effect of moisture content on heavy oil yield and its properties

[11].

Moisture Heavy oil extracted Heating

content  yield Elemental analysis value ECR
[%] [%] C H  O[wt%] [MJ/kg]
50.0 19.3 74.04  7.33 18.63 323 0.24
54.5 25.5 66.50 6.59 2691 27.1 0.25
60.0 58.7 68.02  6.58 2540 27.9 0.13
66.7 55.4 67.84 651 25.65 27.7 0.17
75.0 54.1 6639  6.57 27.04 27.1 0.26
85.7 50.1 66.67  6.53  26.80 27.1 0.53
90.9 45.7 63.60 7.19 2921 26.6 0.98
94.1 44.9 64.56  6.51 28.93 26.0 1.61

Reaction conditions: 4wt% Na,COs at 4.0MPa and 300°C for 0 min
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Fig.2 Effect of temperature on yield of products from direct pyrolysis.
Final temperature: 820 K; heating rate: 1.6 K/s [18].
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FAST PYROLYSIS IN THE LR-MIXER REACTOR
PRODUCT YIELDS FOR WOOD AND STRAW
atmospheric pressure,~500°C, sand/biomas mixing ratio:<10, gas residence time ~2-3 s
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( E. Henrich, Second Generation Automotive Biofuel Conf., Stockholm, (2005-5))
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Fig.3 Product yields for wood and straw (fast pyrolysis) [28].
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Fig.4 Cumulative yields of pyrolysis products [S1].
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Fig.6 Energy balance for STAR-MEET system [56].
1B A AV % FERE I E > 7 PSR Tk R Bl o i
Fﬁ%ﬁ’aﬁ&%ﬂ“(b’éi)% i PR 77 A S IRBIAR i &

IR LA EDER T O R 2 TANL L2 ZAM T 2 LIKFE D

& — )VEK OIS 2 DU A = v 7 & 7 b FERE
ANDEBANA— L ERoT0E, ZOHEERAME 4 5
FEM OBFEICR A AT DS RIS & L CHEHE L
HoTWw5,

5. i

=]

RER A A ORI HIERE & BeRIcBI L <, BN
NDWFEHCE 78 W2 AL, Z O L mIc B
LCHRIGEL 72, REANA A< AMoMMERE LT, FF
BRBE, ARIREL, SAARIRELD 3 HFICEL, 20K LI
B L CTIFZEBAZE O BLIR LS O 2 B 5 L 7.

(1) [ S A A BB BT OWFERTE T, S REIREHL
@ﬁ&ﬁﬁﬂﬁhfwé§®®,%h%hmﬁﬁu¢§(
Hids L LT O BRI HAML T L, EIETE

EAERY T, RE AV/F%ﬂmLk%ﬁF®%
%%¢@u:xbv\;v > oa Vg EHERERET 2SI

R L Z 9 IRPU B

(2) AR A Z BB ﬁf@ TUICHERERY R LD
Ty PNAFA T RAERRE LCEIR - SEMAICE BN
A A2 AMBEERALOMAIN T 5N T D, FRAREN
AFRAMBED R IANAL AR ATIE, N AL A VP
NAFTA AN F v —+ 27 —OPFERTEIALEK, JLK
ZHDMCERICGED ST W5, NAFF A A% TIE
A NV ELEREE O BRI BV B RR ~ O I BT 2
S SlcRD o N B RMICH 5,

(3) MR A A BRBLTEFT IR, TEKD & DA RA AMLE
iz R—2 & U 7WZEFE 0584 6 LT 523, [HE KD
SIENRKGFICE 2 ETDIREA DA 7R 2ICE

(57)
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WT, NA F 2 AM A 2 D & — VISR DI IS
BIFTOEBNA—FILELR>Tw3, ZOFERERIARE
MOZRBREMEANDEEFIHE L CHHAEML TETH S
A 72 & 2 ORISR P E T ETEBE L 2o TE TV
5.

DX I AL T2 AMDOREHMEICBI L T34 e ik
TN RMZRRTESHT 5N TwED, ZN6IFEAL
DIANFX =2y 27 L THEREEOES (2 2 M
) DSREFLRFEE L THEoTwE, EH, HALTw?
AERK - ALK DN A A AR L 27 2 EE B O HAT
ARIGINZ AL AR E RSB k9, Sk, HHERFE
Paz MUED &Y AT LOHA - EbicBIT 5 H
AMMEHDOMAENE T ETEEICR->TL LD EEZ LN
%,

A E

AR, HARRBEES T8A A PRt BRBERT 28 1A 1< B
TORMEMAEZES ) ICBOTERL ZHEVROBI %
EDFLObDTH S, ARHEMNELZEMT 21cbH7D,
HARIRBE L 2 BIRE AL & % Kie THIE &2\ 7 72 7z,
CZICHRL THECEHOE 2R,
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