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Analysis of Environmental Burden of Steel Making Process by the Use of I/O Table

Akito To, Hirotaka Kataciry, Tatsuo Naxamura and Junichi Sato

Synopsis : Recycle of steel is expected to conserve natural resources, such as ores, and reduce environmental burden which
accompanies steel production. However, the difference of environmental burden caused by blast furnace process and

electric furnace process, which are used for steel recycling, is not quantitatively clear.

In this study, we combine

monetary data from I/O table and quantitative data from steel statistics, and estimate total CO, emission from each

steel making process. According to the result, total CO, emission is 458kgC/t for BF process and 136kgC/t for EF

process. We also evaluate the change of CO, emission from EF process in the case where more pig iron is added to

EF process in order to lower the concentration of impurities. The result shows that the difference in CO; emission

between both methods disappears when pig iron input exceeds 75% of the total charge of iron materials to EF process.
Key words : environmental burden ; recycle ; steelmaking ; I/O table.
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Table 1. Classification of industries in the modified
I/0 table.

Coal

Crude petroleum
Natural gas
Other mining

Petroleum refinery products
Coal products

Mining

Pig Pig iron
iron & |[Crude steel (converter)
crude Crude steel (electric furnace)
steel Ferro—arroys
Scrap iron
Steel & |Hot rolled steel (converter)
other Hot rolled steel (electric furnace)
products|Steel pipes and tubes

Cold-finished steel

Coated steel

Cast and forgggisteel

Machinery

Miscel laneous manufacturing products
Construction

Electric power

Sel f-power generation

Gas supply

Steams and hot water supply

Water supply and waste disposal services
Transport

Commerce and other services

Others

Table 2. Cost structure for shredding and other
processes.

(Yen/t)
| tem Shredder Others

Dust disposal 7, 000 0
Administration 1, 600 1, 600
Transportation 4, 500 4, 500
Maintainance 1,100 1,100
Wage 600 600
Energy 1, 200 1, 200
Depreciation 3, 400 1, 700
Total 19, 400 10, 700
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Table 3. Total cost structure for scrap treatment.

million yen)
Classification
|tem in 1/0 Table Total cost
Water supply and waste

Dust disposal disposal service 68, 831
Administration |Others 78, 664
Transportation |Transportation 221, 243
Maintainance Others 54, 082
Be Value added sectors 29, 499
Energy Electric power 58, 998
depreciation |Machinery 100, 297
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Crude steel o
Steel(converter)

| Steel(electric furnace) |

Hot rolled steel
(electric furnace)

Final product.

Cold finished steel, Steel pipes & tubes

» Steel product flow in |/0 table

»  Actual steel product flow

Fig. 1. Actual steel flow and implied steel flow in
the 1/0 table.
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Table 4. Quantity of steel input to steel products calculated from

original I/0 table.

(ton)
Hot rolled Steel pipes JCold-finished

steel and tubes steel
ﬂ_g' iron 0. 000 0. 000 0. 000
Crude steel (converter) 0. 726 0. 001 0. 000
Crude steel (electric furnace) 0. 408 0. 001 0. 000
Hot rolled steel 0. 004 0.577 0. 549
Steel pipes and tubes 0. 000 0. 092 0. 000
Cold—finished steel 0. 000 0. 003 0. 000
Coated steel 0. 000 0. 022 0. 000
Summation 1.138 0. 695 0. 549

Table 5. Quantity of steel input to

corrected I/0 table.

steel products calculated from

(ton)
Hot rolled Steel pipes |Cold-finished

steel and tubes steel
Pig iron 0. 000 0. 000 0. 000
Crude steel (converter) 0. 796 0. 001 0. 000
Crude steel (electric furnace) 0. 356 0. 001 0. 000
Hot rolled steel 0. 006 1.018 0.934
Steel pipes and tubes 0. 000 0.088 0. 000
Cold—-finished steel 0. 000 0. 004 0. 000
Coated steel 0. 000 0. 024 0. 000
Summation 1.158 1.136 0.934

a0 r Table 6. Figures and coefficients used in the calcu-
400 | lation.
Steel production(1990FY)

350 Integrated mill ton 76,565,848
% 300 | Electric furnace jton 35,335,598
%’n 250 Energy cost(1990FY)

- Coal yen/ton 8,655
£ 200 F oil yen/kl 20,326
~ Natural gas. LNG |yen/ton 28,729
g 150 |
100 } Coefficients for calory calculation
Coal keal/kg 7,600
0T oil keal/l 9,250
0 Natural gas. LNG keal/kg 13,000
Integrated Electric
mi {1 furnace Coefficients for CO2 calculation
Fig. 2. CO, emission directly discharged by produc- 8?' :Eg;:ggggtca: 8282
tion of crude steel in integrated mill and ] J ca -
electric furnace (I/O table). Natural EES. LNG kEC/I 0,000kcal 0.574
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Table 7. CO, emission directly discharged from integrated mill

and electric furnace.

CO2 emission(kgC/t)

Integrated mill | Electric furnace
Yearbook of iron and steel statistics 382 32
I/0 table 406 45
Our laboratory 335 1
500
ol [
I
400 BT
350 H Other
— [ Coal&oil product
X 300 ElElectric power
S
2 @ Transport
::; 250 M Other steel products
k] OPig iron
E 200 |
7
S 150
o
100
50
0
Crude steel Crude steel
-50 (Integrated mill) (Electric furnace)

Fig. 3. Comprehensive CO, emission discharged by production of crude steel in integrated mill and electric

furnace.
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C02 emission(kgC/t)

s BO0ther

W Coaldoil product
ElElectric power

B Transport

BMOther steel products
OPig iron

Hot rolled steel
(Integrated mill)

Cold~finished steel Steel pipes & tubes

Hot rolled steel
(Electric furnace)

Fig. 4. Comprehensive CO, emission discharged by production of steel products in integrated mill and electric

furnace.

5.2 MHEZ~OERMRLED-HRENLEILRES
HE

A 3 TR LIIEIE 24T » 123 AR B D 6 SATFIR
BEPRD, 205 bAMES, ARBESEOIA NV —
BESE R L ERPT IS XIS T AR 6 B & v RAET 26
B COHMH B ZPRIET 22 L5T & 5, AR TIE, #1T
FUR I D B REEIPTOMRE, KEEHPTOMEHRRA
BECE YD 2 ANV —FHEEMD 6 D/ ASEHOEIEE
FLHIEWEY, BEETIMI LOHBMECO,FE~DF
HEwizowT bRk, #R%Fig 3 R MM 4P I
FHZ 350 B BLRAE RS & 2 AR CO, B B2 458kgC/t,

77

AR (ELUP) BPTIs 3 ) A BUSEEIZ £ 5 b DIX136kgC/t
L b, BRFBEOCOERER S - AV —E R
HOMB0% E k> T 5, HEHZRAINSG A VE—FIZ
& 2CO BB R IL_TCBA I HRTHEDER NS o
T 555, ZHIBEFICIRAS NS SEDERERERLEGO
ILHEFR S35 5 CO BB E I N3 2 LItLb3bDEH R
Lb,

ST, FTLRITPEUHMARE R SCO R R 2HE
S LICHER P HIMTE S L ICFig. 4 R T, BAR R HESAA FE
CE T A BIEAEEID L ARANNLRCO AR, —HRET
13514kgC/t, BIFTI12218kgC/t L Hihd iz, BIFEEIZ &



682 5% $MVol. 83(1997)NalD

——————% Accutal ratio in 1990 J

C02 emission
(crude steel (integrated mill)) -

C02 emission
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Integrated mill > Electric furnace

Integrated mill <
Efectric furnace

Crude steel (integrated mill)> Crude steel (electric furnace)
Hot rolled steel (integrated mill)< Hot rolled steel (electric furnace)

Fig. 5. Change of CO, emission from electric furnace process by the addition of pig iron to electric furnace and

comparison with integrated mill.
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