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Feasibility of Symbiotic Ironworks

Tomohiro Axivama and Jun-ichiro Yact

Synopsis : The concept of zero emission of waste material in the manufacturing process has been focussed worldwide for more
efficient utilization of fossil fuels and environmental protection. In this study, background and feasibility of symbiotic
ironworks based on this concept were discussed from the state-of-the-art technology in catalyst and heat storage/
transportation. One possibility is ironworks with methanol industry, in which charged coke is partially replaced by
natural gas and the hydrogen-enriched blast furnace offgas(BFG) is used as raw material for methanol synthesis. The
results of systematic analysis demonstrated that this system leads to not only exergy saving but also less emission of
greenhouse gas(GHG). The key technology is to develop a catalyst for BFG of CO,-CO-H, system. Another one is
“urban-symbiotic ironworks”, where excess outflow energy from ironworks is efficiently employed as a utility for
household affairs. The use of latent heat and reaction heat is being planned in this system for thermal energy recovery
and transportation. Possible energy recovery processes for the waste heat remaining in the ironmaking industry was
reviewed, together with the detailed concept of ‘urban-symbiotic ironworks’ as an energy supplier. In particular, the use
of phase change materials(PCMs)and of hydrogen storage alloy as the new technologies was fundamentally promising.

Key words : ironmaking ; symbiotic ironworks ; exergy ; energy storage ; energy transportation.

1. ¥

B, NELWERHELLLECG, wbWwatn
varvBEo e AR L TEEPFEEBELLIS LT3
EBxHALNEY, 2070t RICEHCTREEYIIAEY
T, R A~OEANREEN LEMIZ 5, WEDY
FA 2V 7R CH L BRI, —RBENCRLRE
HEE DO REY DR DRI D b7 2 w[RElE 2 -
Tea I EHREFINTV S,

BURAT 38R A, ILABREL BIRGETRA L, #8
WmDEDR T TREEH AP B - TRIET 2, 20
CRIEM»MERBOBRE L THMNALBECRIT Z LS
b, BROY R - LI vg  BMERERST L, =5
X =B LT 20E, BIERAICIOEET 1 b 2272 b 24000
MIDFA L, 11140MIH —kPE#h & L THRAE, —EBIXEY
B3NB L DD RKIFDEIUIPHETOLNT VB, APtk
CTIHE S N A{LAREID 5 bR EZOPTIZIL
FTELZIZRRD27.8% 2 50, R L L TZALY—
DEMF AV BREEFEELMES Y 6T 5, BEkTN
CRCILHEOBEVEZRIIFET LI L, 25
WEF—GHEE L L TOFRLRE 0 »IHfEa T v 3,

AT I RERE & AT 2 R DENZED TaEME 2 18

s LTI v

2 ERHMELT, —FlE L THETE AL, —vEE
DA, 3o & VREKFT EERTH L ORAEDEEEFIRREL 12,
2 DOIAEDIED AR L ERWROBR & FRE R 2 #E
L, I 6IRATIBISkAr O wTREME 2 M3 L 72,

2. IR+ ISR

TiREE S 2 XK 2 IZ1099E D 4 — & — (46{84F) T HLER DT 5
B L e AbFi kb 2, IBADI04ED A — X —CTiHE LiE s
FL5LEL T3, FEEYEHC—H2C L 2 LAIE, X%
H A, FRDTIRERIL 2 L E 41440, 51, 325ETH 5,
KT ANE - CRRINIF AN — O R ILE
BAZIs 2 bnT 3 b 00, {LARBE21UE LERL
ZFEBDIZ20504EFi E THINT V3, 2D, £
LT 2B ANVKE— R ANBIEEOKRM L, ZRET
LALLAE 2 EOBR T B CRET 5 2 LU EDR
BtlroTuwa,

—, BRI (NOy), BEEEILY (SOx), 4 + ¥
UREEMFRES A (GHG) & £ bW 2 BREEHEWE O
CEL TAPHRNCEETD 5, BIE 3 2R HBHIED
BARRH IR YT 5 Dot LT, GHGIH» 5] 4 2
FIRRCHBE L HBRIVEET, RO BB NEETH Y, 2

PR T E10H 9 HRAF PR TE11H29H 2 (Received on Oct. 9, 1995 ; Accepted on Nov. 29, 1995)
*  FRALKFEFM TEMFEA (Institute for Advanced Materials Processing, Tohoku University, 2-1-1 Katahira Aoba-ku Sendai 980-77)

177 .



178

% ¥ $@Vol. 82(1996) No. 3

Total : 316 Mt-C
Japan (1993)

Total : 6424 Mt-C
World (1992)

Fig. 1. GHG emission in the world and in Japan.
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Fig. 2. Increasing methanol demand in the world
and in Japan.
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Fig. 3. Concept for the integration of blast furnace ironmaking and methanol synthesis systems.
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Fig. 4. Example of the cascade use of thermal
energy.
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Fig. 6. Concept of the urban-symbiotic ironworks.
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