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Optimization of Energy Consumption and CO, Reduction
in Electric Arc Furnace
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Normal energy balance in the electric arc furnace.

44



F, BT ORER ZE, Table2 D3, BEA DT — 49 %
ZE IRy

1960 EDFIFFHEIRIT 2 W7 12k % &, BRIFAR10
~20ton. FHIBESRE N 728kWh/ton D F — X AR E T
B O 3 LF —3fHHL TN, ZORE» 6 A%
&, fliA ORMFEGE, HEUEEIC KD, BRI AL F — 13
1245% DR A ER L TV B H, —F T, CEMRIES 251
WM AILF —FHANIEI L TH 69, & L ABINEAIZH
%, BUEOHIED Tt & X 5 WEA & 5 Lilik S b,

3> 10tonEXURE R VBRI

FEATE, Zn ) v F A2 T 7 (S IALFE R B
ML ; D ZoNP EFRT 5. 22 T THZInGH =
0.80~0.88%) . Zn DD 7 5w 7 (HEJEFEHE Y 2 L v
=T DBEC/SEMT S, 227 v ThinGhHE=
0.23~0.24%) O 2FEXH % 10ton T XUF CHAMAEMR & 1T - 72,
PR L LT, AR EBR AR AL — 2 (0,8 T
%) L. A REROFIREMNE BEKEAAEL DT — 2 (0,
ML FRd5) 24T, AFEHOBIERI % HBRGE LT 5,

Table1 Price of energy.
Electric energy 17 ¥ /kWh
Coal 11 ¥ /kg 3.80 ¥ /kWh
LNG 45 ¥ /Nm®| 3.95 ¥/kWh

Table2 CO:2 generation rate.
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Table5 Energy balance in C/S without oxygen (unit : kWh/ton).

Electric energy 502.9

Electric energy| 0.555 kg-CO,/kWh Input C oxidation 5.2

Coal 0.832_kg-CO,/kWh heat ~ fdetal oxidation 391

Burner combustion 0

LNG 0.183 kg-COy/kWh total 547.9

Electric loss 35.2

Water cooler loss 33.4

] Output Salg sensible heat 39.5

Table3 CO: generation rate and energy cost. heat Metal sensible heat 370

- Off—gas sensible heat 17.2

CO, generation rate | 443.9 |kg/ton total 2953

energy cost 7907 | ¥ /ton Unclear 52.6

Table4 Operation results in several conditions.
Electric energy | Coal 0, Gas generation| Dust |Zn in dust|Fe in dust| Slag | Fe in slag|Input Zn| Fe(slag)/Fe(dust)
(kWh/ton) | (kg/ton)|(Nm®/ton)| (Nm®/ton) |(kg/ton)| (kg/ton) | (kg/ton) |(kg/ton)| (kg/ton) |(kg/ton) (=)

Zn-NP; with O, 526.6 16.28 13.16 86.95 22.94 7.88 5.87 117.4 31.1 8.489 5.304
Zn—-NP; without O, 574.7 2.41 0.00 76.96 17.51 7.83 3.08 135.1 48.7 9.322 15.829
C/S;with O, 491.7 14.54 18.09 59.43 13.82 2.30 4.21 116.6 40.7 2.613 9.671
C/S; without O, 502.9 1.80 0.00 31.42 12.82 2.50 3.60 71.0 14.0 2.430 3.886
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Table6 CO: generation rate and energy cost in C/S without oxygen.

CO, generation rate| 283.5

8570

kg/ton
¥ /ton

energy cost

Zn amount in dust(kg/ton)

10
Input Zn(kg/ton)

Fig.2 Relation between input Zn and Zn amount in dust.
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Fig.3 Relation between gas generation rate and (Zn + Fe) amount
in dust.
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Fig.4 Relation between (Zn+ Fe) amount in dust and dust generation
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Fig.5 Relation between Fe amount in dust and Fe (slag) /Fe (dust) .
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Fig.6 Relation between Fe amount in slag and slag generation rate.
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Fig.7 Composition in dust with the passage of time.
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