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Innovative Ironmaking and “Tatara”
under Non-equilibrium State
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Construction of the underground and furnace of the Nittoho Tatara

(1) Uwagama, (2) Nakagama, (3) Motogama, (4) Tsuburi, (5) Hodo (tuyer) , (6) Kiro (bamboo pipe) ,
(7) Tenbin-yama, (8) Hondoko, (9) Doi (clay) , (10) Kobune (tunnel).
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Fig.2 Construction of the Makihara Kakuro
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Table 1 Composition of slags for refining, finery, Kakuro furnace, Tatara furnace and charcoal blast furnace (mass %)

slag T.Fe | FeO | Fe203 | SiO2

MnO | Al203 | CaO | MgO | P:0s5 | TiOz

#WwEl2 | 53.42 | 63.17 [ 6.18 | 17.82

0.63 |6.12 1.74 0.88 |0.19 |0.64

0.33 |7.02 2.56 1.04 |0.20 |2.56

X
8% | IROEE D | 48.02 | 59.22 | 2.87 |21.16
B BNO | 525 |64.81 |3.03 |18.40

2.16 | 3.09 4.76 0.98 |0.62

1

)| Finery? 504 |33.6 |8.16

4.65 2.60 0.54 |0.25

BLfiFe |223 |[1.72 |1.28 |31.28

1.54 |9.91 24.09 |5.00 25.00

192 276 |Tr 28.00

1.00 |3.23 21.55 |3.69 25.45

B8 D | 34.82 | 43,64 | 1.24 |17.42

1.92 |5.32 0.54 0.71 |0.21 |19.08

AREF@GEE)D | 3.0 — |4.30 |525

1,86 |20.17 |17.0 4.57 |0.32

REBHKILE)? | 56.88 9.80

0.66 | 1.75 0.80 0.52 |0.03 |5.82

1)Ohkaji Sai (Refining slag), 2)Tsugouyama, 3)Sakano Kaji, 4/Ousyu- Honba-karami, 5)

Finery : Sparke Forge(UK), 6)Slag for Torigami —Kakuro furnace, 7)Slag for pig-iron
making by Ataidani-tatara furnace (after Tawara) , 8) Slag from Charlcot(UK), cold
blast, 1700-1792 (after Tylcote) ,9)Akome-iron sand (after Yamada)
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(a) Temperature change near pellet and (b) time at melting start and lowest temperature for melting
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Fig.4 Changes of temperature and partial pressure of oxygen at the

center and surface of pellets with different diameter at the fur-
nace temperature of 1673K. The calculated Po2 is equilibrat-
ed with C (s) and CO (g) (1 atm).
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Fig.5 Comparison of impurity contents in pig iron products using
microwave and conventional electric furnace.
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