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Bio-tar, generated at lower temperature in pyrolysis of biomass, was successfully
recovered in the form of deposited carbon using low grade iron ore. The
carbon-containing, pre-reduced iron ore can be excellent raw material for ironmaking.
This method appealed a possibility to solve problems of energy, resource and
environment.
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Figure 1. Experimental apparatus for the pyrolysis of woody biomass
and tar deposition.
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Figure 2. Changes in BET surface area and average pore size of three
ore samples: original, dehydrated, and tar-carbonized ore.
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Figure 3. Changes in pore size distribution of three samples: original,
dehydrated, and tar-deposited ore.
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Figure 4, Degree of tar deposited within the three samples on the mass
basis of dehydrated ore, in which waste pine tree was charged into the
pyrolyzer heated at 60 °C in the charging rate of .07 g/min for 440
min and tar was recovered by the sample of 3.0 g.
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Figure 5. Schematic diagrams of dehydration and tar carbonization
process: (a) original iron ore, (b) dehydrated ore with nanosized cracks,
(c) tar-carbonized ore, and (d) image of carbonized tar within the
nanopore.

M5 Ao

¥; Fe,0, &; Fe,0, M; FeO, ®;Fe

| R-ore g X
| Dehydrated at 400 °C v .
Y AN__A VALV S.V,\
| Tar-deposited # h
[ sk -
- 8 A A
."EJ | Heated at 900+C in N, .
‘l L]
3t oo Mg As
o |Hore v M
B | Dehydrated of 400 R A AR
— | Tar-deposited l &
| A A Lo}
2 P s et N
‘® | Heatedat 900 °Cin N, » i
& por e g A S
+ | C-ore v v T vy
5 [ Dehydrated 2 400 ¢ 0 ¥ A A X A
Tar-deposited H
"
peded 3 F S 1
Heated at 900 °C in N, R
& [ 33 -
A . 4 At
15 25 23 82

35 45
28 [deg., CuKaq]
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Figure 7. Potential of biomass energy in southeast Asia and Australia,
together with the energy requirement of steelmaking in Japan.
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