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Abstract: The technical characteristics of electric arc furnace steelmaking with direct reduced iron as a substitute for
scrap steel are analyzed, and the main factors affecting the smelting power consumption are expounded . The results indi-
cate that a large amount of steel left in melting pool (= 40%) and intensive mixing such as enhanced oxygen supply, bot-
tom blowing, and electromagnetic stirring are important ways to promote melting and shorten the tap-to-tap cycle (which
can be shortened by 8%-10%). The proportion of direct reducing iron exceeds 30%, continuous feeding should be used.
The feeding speed in the early and middle stages of smelting is generally equal to the melting speed of 28-33 kg/min
(power supply power is 1 MW ). It is necessary to match lime and dolomite to prevent the erosion of slag line, and the
whole smelting process should be sprayed with carbon foam slag to ensure the power supply efficiency. To reduce power
consumption of smelting, direct reduction iron with high C content, high metallization rate, low SiO, content, low P con-
tent, low S content, and higher temperature should be used as much as possible within a certain suitable range (that is, wlC]
1%-4. 5%, metallization rate = 90%, w[SiOz] <6%, wlP]<0.1%, w[S] <0.04%). The compact short process com-
bining direct reduction iron vertical furnace and electric arc furnace is an important direction for low-carbon, energy-
saving, and clean production.

Key Words: Electric Arc Furnace (EAF) ; Direct Reduction Iron; Power Consumption; Low Carbon and Energy-saving;
Purification

b 94 4 O 9 o T O REREARG LR A
RO EL R OB A5 T R T 2 g,

SR RO BT RN B AR S e A
At 2, HLBIU R B S R AR A 4 B 52 3

HHEE T BROK A9 A2 7, A DR 1 A2 AN 2 £
b BRAE SR AR AL TS 3/ M ARAR, B HERL
A A2 BRI GRS AR o AL, BRI
JEERH B PSS AR A E AR BRAIG, R IE S T

Ok 2 AL, X H 2RI LR, Y
B AR IR AR A 2R B R 1A, T e py =
LR T 1 P2 K HU I SR B Bk
PR T ZHORTE E A R SR AR G, i [ A B AT

E&WB . &0 ARRBFEIE I H %8 (CSTB2023NSCQ-BSX0025) ; TLd 4 HRH% L 30 %8 B (2021ZXDO01) 5 & i < 181 1K1 8 45,

WERIT A BB
TEF B : BISIR(1991—), 5 it AR

E-mail:meile.he@cisdi.com.cn;

s BHE: 2023-06-21



34 FEIRIN

5 44

b — R BRI (H T 2 R FRAE R REAE Y
IMTES . PR, DL IO R B SR AN
TN G, HH A 5 T LR IR o R A AR
HEAT R IG HR I T R AR R E , IF it — 25 4 B
M v FELRE Y R R .
1 BBIZHEARSE
L1 R E T

F S o 9 2 3 e F IR 2 ) R R 9 b
R, [R]EF£ Bh b BE FD ] %) SR X ok E AT D)
AL A o 4 R IO SR FH R b B8] L e A A Ak i
R HR), BRI i ey =, mARH
S T A A 1 AR R PT BB SR A O [ F 2
ELHEA SRR IR DX S AT AR 0 R 22 50 A,
F2 340 I 1) 5 B AR AR, 25 2 TR AE R ) 13
PRI, FR IO SR FH B e D A e M A (S 2 3 FL 5
TR (s ot T30, 0 223 3 e it 22 5 (R B A
SEIUIE o

Ry SIS b B AT AR PO 7 B TR N
N LS 2Z 0, 7 P BA AT — A e B, AR IE
PR A It BRI A AL . FLIO SR K L
91 ) 4 A T, P B B A e — P e BRI T
e 1 40% i .
1.2 fEsm e H A

1 G0 F S R SN A Tl B0k P SR E S L B
VI RE R AL i . b TImPaR T 2, R
FER T AR AL RIS R FE AR AR 25 6 1 2 B RO
BT LA BB AR A

HL O R A9 19 5 B WO R R B 8 2 R NS
VU TR BT AR AN A A\ N N IS AR
XL LR 1% A WO I N AR BAF 16 4 5
WA 450 6% ~ 8% iR FEM T REH ARy A PR
FIE R R G F U R B R R, R A R AL A
th 52 B R R R R A P T — A 0 B — A S B
A W& B IGBT 214 B3 B VR A IGBT B i e
CINDEY SV Sy WO i L5 A N I ) R
LIy = N =R N ER R e N LY R
TR B T S5, E— 2D R T b A A AL
SRR R R AT 45 5 24 8% ~ 10% , e L 2 0 R 24
R R R R e
1.3 JERHESH I A =gl 2

DAL BT BT I 0 K 2 ) 1) RSO Ry 5] L IR
W i) B R IR 4 TR R EE R 10% JE 4N +90%
BRI R0 LA 7 B 10% 08 15 99 L 4] LG A

®1 EEWER AR

Table 1 Comparison of application effects of combined
flowing
T BHRHEL 1B JE 1] /min
50t LE W 736 59
50 tEm 688 55
70 LIEE K 650 58
70 t I 350 53

N T BLRE A AR R R B I OB S iR R AE T 2R
IFAPERL

AN, Bk b 55 45 BT, 8 A e ™
I, I AR FH R BEAG, JE b BB R ] R G , £8
i T AR MR GRS, B 8 5 IE L 50%
JE BRI 50% FLHEA Ik, T FRI0 DU 1) 4 LA
JRER R % . 2 B Sk, Ak BRURE 45 R
Jo B TR T 2 BN AE AR R B N R B A
FHZRA P ey, P i FEREAT 8 ~ 10 kWh/it, I,
AN TR 25 40 1 A 7 2H BURTHR TR R FE S )t 2, 52
BB 7 5 0 25 5 IR b TR 25 o A 7 R EE R N g
ORI HKF25 5% 18
1.4 Dl B
141 ARk

FAHR HRR 2 L e IR A A S e R A
FHIEE 7326 TRE b 5N — & A b . SR
WA A 150 cH I SE R ZE T A, LR A TR
(100 mmx50 mmx30 mm) {# F A1 20% (1) e
B R B, et K A5 A5 B HfE T4, 1
B RRIME S RO SRy e A= 7 7 22 R R UE
AR R , 17 428 il B0 R Bk R/ INVRIRE AN g oK

1.4.2  BEHEE R IR
1.4.2.1 ekt

E A R AR ) LRSS A RS
JEERFC HEAI T 30% , W] SR FRHRER RH . BHIE IR
PRI 7 e I AN, LR O B R AN R L A DR Ak ol A
IERESIYEEISUE AT /N (T 1=2R W) | E2 AR E R DN
P8 R BHZ B I il 4 TR I 7 T AR )R Bk 22 1)
(1) 23 (8] - BE LY , 30 BHee 45 B — 1A, (175 p) 4
TGy I At 5 A R IR o S 234k A 30%
DLW roRkE BT B R AR A PG 8 A G,
ARAERE2E , N L S SRR T A
1.4.2.2 &Sk

M E A R R R, SR AE Sk,
P TR LSS PR} . — AR T G I
— AL Al AR SRR A T T VR A D — R



555

BRI R B IR R R T H AR S - 35

FEW T A2 0 ) o — AL S8 o B AT
TSR R G0 T TR = 1 DA AR B A Ak
PRBGE AL Z . — RO, W0 R ERLH R Ry 1 R
WEOREH R 1Y 172 ~ 173, A Ry il £ far RO AL . (HLAE S
W, R T A v KRR, RV B AR
P AR R

RN 28 7] 150 G PR B gy 76 R A
F238 4% (HC L 100% ) 16 B 5 2R FH B3 4K B3 i 452 1
TIURESR b T 22 ik 7 =X, Sl i s Ak, Pk
B SRR A L b EE AR

(DS —RHME ) Z SN BEFEZK T2 100 kWhit,
B SR NIRRT 500 kg/min

(2) 1R 5 BE #& 7 200 kWh/t I, Jin ok} 5
1 000 kg/min; 4575 5 , HIVEHEEE 2 500 kg/min;

(3) I3 &8 4 1560 °C, fin Bk JEE 2 900 kg/min
It

() FNA10~15 1.5 ~ 10 t 30 LRI, B4
i TR B A B BE 43 90 A 1500 kg/min | 500 ~
600 kg/min,
1.5 R E

M A SR R R R B e R R AE T Ak
SRR A BOR o R PR ERE BT 04 45 Ak B A
WS M, BB AR B S E 1540 ~ 1580 °C.
Ak S B s E H , FEIR R DT 22 A SRR
PRI AR VRS " o e RFZ s R
b — 5 T R AL, Ry 28 ~ 33 kg/min (fiE
HLIR R 1MW) o B 4530 JRURK B4 J A 8 Bk T
HL IR P i PR AR R T L BB K
1.6 i

HL S SR FH L 2 30 Rk B, B TR %) 9 S i
(JoT £ 43 800 WL 3 2. 9 i B (Ca0/Sio,) 38 #
1.8 ~2.20 HAER R IRYE KA (Si0,+AL0;)
B M G R S R i AR 2, DL (R
o, UHJR B . AN T —
B O R0 R kA VY G R 0.8 5 @4 k1] A
RIS AE 5 A SRk i 2 LR 3% ; Bt FeO
F N 15% , $2 W B0 SRR L o R Bk A 5 i)
BRI 2 A (D) IR, E 1R

ASW =1 176N(1.84N,—0.06) (1)

o AS W, Ry fift B A DRk R 1Y) i R B
i, ke/t NN JFORE R R R EL ), %05 N, Ry B
Wk A R, %

P11 v IE S A Ok A PR AR R i e, — i

x2 ABAIPIRER S (RESH)
Table 2 Typical EAF steel slag composition %
Ca0 Si0, MgO  FeO  MnO  ALO, PO,
30~45 10~25 8~15 10~25 5~10 2~4 04-~006

200
180}
160

T 140f

£ 120t

s 100}

80f

601

40

20 30 40 50 60 70 80
BT R AC N/ %
P A AR H AT koA 2 B oy 1) 52 )

Fig. 1  Effect of direct reduction iron ratio and gangue content

on slag content
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