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ABSTRACT The concept of standard materials flows diagram of steel manufacturing process was
proposed. The influences of materials flows deviated in various ways from standard materials flows
diagram on energy intensities of crude steel and of final product were analyzed. By using the data of
a steel plant, the influences of materials flows in manufacturing process on its energy intensity were

analyzed as an example,
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Fig.1 The standard materials flows diagram for blast furnace—converter process

MI—mining, MP—mineral processing, SI—sintering, [IM—ironmaking,
SM-—steelmeking, CC—rcontinuous casting, HR—hot ralling, CR—cold rolling
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Table 1 Comparison between standard (Eg) and real (E:) energy intensity of Anal product

(kgee/t final product})

Item Process Total
Sintering  Ironmaking Steelmaling Blooming Rolling
E. 142.5 554.8 102.9 56.3 134.0 990.5
Ey 102.0 504.0 729 443 125.4 548.6
Ey — Eg 40.5 50.8 30.0 12.0 8.6 141.9
{Due to process energy intensities} (33.5) (11.6) (10.3) (6.4) (8.6) (70.4)
(Due to product ratios) (7.0} (39.2) (19.7) (5.6) (0.0} (71.5)
¥ 2 R ERFrIREREAEREMEEFENTHT
Table 2 Comparison between standard (Ep) and real {Ey) energy intensity of crude steel
(kgee/t erude steel)
[tem Procese Total
Sintering Ironmaking Steelmaking Blooming Rolling
E, 112.3 436.7 81.0 44.3 105.6 TT8.9
Eg 102.0 504.0 729 44.3 125.4 848.6
E. - Ey 10.3 —67.3 8.1 0.0 -19.8 —68.7
(Due to process energy intensities) (26.4) (9.0) (8.1} (5.1} {6.8) (55.4)
(Due to steel ratics) {-16.1) (-76.3) (0.0} {-5.1) (—26.6) (-124.1)
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Table 3 The influences of materials flows on product ratios

(t process product/t final product)

Factors Sintering Ironmaking Steelmaking Blooming Rolling
Recycled sinter ga 3 0,000
Purchased iron scrap for blast furnace {BF} «y -0.037 0.000
Ash from BF gas for sintering 843 0.033 0.000
Iron loss of BF 4 0.011 0.000
Purchased steel scrap for converter as —0.180 —0.098 0,000
Recycled steel for converter 5.5 0.000 0,000 0,000
Iron lose of converter -5 0.196 0.1073 0.000
Steel scrap from blooming mill for BF g 4 0.0134 0.014 0.000
Steel scrap from blooming mill for converter Ss.5 0.132 0.000
Sale of billets g 0.107 0.0583 0.056 0.055
Steel scrap from rolling mill for converter 87 5 0.068 04.070 0.000
Total 0.130 0.081 0.270 0.125 0.000
Standard product ratio 1.907 1.042 1000 1.000 1.000
Real product ratio 2.037 1.123 1.270 1.125 1.000

o4 SRR TARERN TR

Table 4 The influences of materials flows on process energy intensities

{kgce/t process product)

Factors Sintering Ironmaking Steelmaking Bloctning Rolling
Recycled sinter ga 3 16.5
Purchased iron scrap for blast furnace (BF) ay 0.0
Ash from BF gas for sintering J4.3 7.6
Iron losa of BF 4 2.7
Purchased steel scrap for converter as 0.0
Recycled steel for converter G55 2.2
Iron loss of converter s 5.9
Steel scrap from blooming mill for BF Gg 4 0.5
Steel scrap from blooming mill for converter 85 5 5.2
Sale of billets 45 0.0
Steel scrap from rolling mill for converter 7.5 8.6
Total 16.5 10.3 81 5.7 86
Standard process energy intensity 53.5 4B3.7 729 4.3 125.4
Real process energy intensity 70.0 494.0 §1.0 50.0 134.0
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Table 5 The influences of unit increment of materials How quantities on energy intensity of final product

Factor

{increment of 1 kg material flow/t final product)

WVariation of energy intensity of final product

{kgce/t final product)

Furchased iron scrap for blast Farnace {BF)
Purchased steel scrap for converter
Recycled sinter

Ash from BF gas for sintering

Recycled steel for converter

Steel scrap from blooming mill for converter
Roll scale from rolling mill for sintering Y
Loss of sinter 1)

Sale of pig iron 17
Steel losa of converter

Sale of billets
Steel loss of rolling 1!

—0.1020
—0.6060
¢.0535
0.3514
0.0729
G.1172
05940
0.0535
0.5322
0.6788
0.7232
0.8486

1) absent in Fig.9

1 kg B BIF| RE BRI, 5L, 2Rt e
£ 0.3514 0 0.5940 kgee. Mh4h, % 5 TEEE, shEd
[B/=5, REMHAER EAMNEEER Mo, LR
HHM L ke, MATREFEN A 0.7232 kgce.

E TS e B AR R X e, e
RARFTES L. EHAHESR.

8 it

(1) HifiFRE R &L - HE T — T XRAE. o
Wkl T ERN L LB RERH AR, LG R
SrEW.

(2) EMRERE B RNKE BT RERER
FEMEL. EESEHEBREHITZE. ESBHLE,
AR SRS ER T R 2R

(3) TEREEHEY. ARBIIREREFELIFS
N Fe 48l LHEATIEE, HERRI LT, FiER
B3 FLRBRE TR SMN a0E E B TF R oH
& Fe 4, DB Lot R EIF Lreo ™I,
M AT HaEYE, ERRSHLF, Hads: NET

FHEREFEAS Fe 8. R TR

(4) IEFRVE{ ek =B RINF R RE ™R
HERE. BOmkiRERE. 00RO (£ 5) REFE. 7ESRGENTA
REEERE S — TR RTIR T, S FEBH Y FIR
BT REFE 1T, X F LR B R
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