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Prospects of Iron and Steel Production and Progress of Blast Furnace Routein China
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Abstract

Thispaper reportstheresults discussed about the four following subjects, i) current statusand future
prospects of iron and steel production in China, ii) equipped plant-size and oper ating condition of blast
furnacesthat sustain Chinese big steel production, iii) trends of demand and supply of iron ore and coal
for blast furnaces, and, iv) challenges and problems entailed by production increase. Competition with
Chinain theraw materials and coal market and excessive production capacity of blast furnacesin

China give negative impact on blast furnacesin Japan.
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Production of raw materials, iron and steel in each province of China

Items Iron ore Coal Pigiron Crude steel | Steel products
(CY) (1990) (2003) (2001) (2001) (2001)
Chinatotal (mil. tly) 179.3 1326.7 1555 151.6 160.7
Beijing (%) 0 0.6 5.0 53 45
Inner Mongolia (%) 5.0 9.0 31 3.0 24
Shanxi (%) 71 222 134 4.0 31
Shandong (%) 35 1.1 51 48 5.2
Liaoning (%) 253 44 10.2 11.0 104
Hebel (%) 26.0 5.0 14.0 13.0 11.6
Shanghai (%) 0 0 9.5 124 104
Jiangsu (%) 17 21 29 5.6 1.7
Henan (%) 11 8.9 36 35 31
Sichuan (%) 6.5 24 39 46 4.0
gooooooobooboboboooom2o04000d
Crude steel output and its growth rate of main companies in Chinal 2004 CY[
Crude steel Growth rate Crude steel Growth rate
(10 mil. try) (%)* (10 mil. tly) (%)*
Bao Gr. 214 20.7 Hualing 0.71 151.1
Anshan 113 28.2 Tinan 0.69 126.7
Wuhan 0.93 40.0 Handan 0.68 115.9
Shougang 0.85 5.6 Hualing Gr. 0.66 207.5
Maanshan 0.80 104.8 Panzhihua 0.55 30.1
Tangshan 0.77 1394 Benxi 054 50.8
Shangang 0.76 413.6 Baotou 0.54 38.2
* Growth rate from 2000 CY to 2004 CY
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Relation between GDP and apparent consumption of crude steel
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Prediction of iron & steel consumption volume of BRICs and World

Unit: 100 mil.t
2003 CY | 2010CY 2030 CY 2050 CY
China 2,57 34 6.1(49-7.2)** 6.3
India 0.31 0.5 28(20-3.7) 5.7
Russia 0.24 0.3 0.5 05
Brazil 0.16 0.3 0.8 10
BRICstotal 3.28 45 10.2 135
World total* 9.5 11.6 18.9 29.2
* Estimated by Y. Okuno (Assumption of 2%/y growth except for
BRICs)

** Numbersin () indicate max. and min. values

Pig iron 105 mil.t/y

Rural companies
17.5% (18 mil.t/y)
*44m3

Major and provincial
companies

82.5% (87 mil.t/y)
*556ms3

1995 CY
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Production of pig iron and coke

Pig iron 202 mil.t/y

Miner companies
22.8% (46 mil.t/y)
*120m3

Major and medium companies
77.2% (156 mil.t/y)
*731m?3

2003 CY

* Average inner volume of blast furnaces
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Steel company size and production of pig iron in China
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Number of blast furnaces in China

Inner volume (m®) | 200-500 | 500- 1000 | 1000- 2000 | > 2000 Total
2001 CY 124 22 29 21 196
2003 CY 164 26 33 24 247

Under building 62 10 20 93

Total inner volume of blast furnaces: 153.8x 10° m®/ 2001 CY, 1805.8x 10° m*®/ 2003 CY
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Operation of blast furnaces of large and medium-size steelworks

1995CY | 2001 CY | 2003 CY

Productivity (t-p/m3. d) 1.80 2.34 247

Cokerate (kg/t-p) 537 444 433

Coal rate (kg/t-p) 59 124 118

Blast temp. (@) 922 1061 1082

Slag ratio (kg/t-p) 480 387 375

Sinter + Pellet (%) 89.0 91.7 924

Fein burden (%) 54.6 57.3 585

Sinter strength Tl (%) 74.4 71.6 71.8

Ca0/ SO, of sinter () 173 175 1.94

Fein sinter (%) 52.81 56.07 56.74

Cokestrength M40 (%) 80.1 82.1 81.3

Coke ash (%) 13.77 12.22 12.61

Sin coke (%) 0.63 0.56 0.61
D00000000000000000000000000000 voboooooooooooootiieesun
Q0000000000000 0000000000000000 Deposit and mined amount of coal in major countries
000000000000000000000000000000 USA | Russia China |Australia) India | Germany
0 [0 HismeltD COREXM 000000000000 000000 Deposit (%) | 261 | 166 | 121 | 96 9 1
q0o Mined (%) | 251 | 40 | 332 | 59 8.2 12
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World total: Deposit amount 945.3 bil.tly
Mined amount  3.71 hil.t/y (1998 CY)
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Characteristics of coke consumption in China

1995CY | 2001CY | 2003CY

Production of pigiron (mil. tly) 105.3 145.4 202.3
Production of coke (mil. ty) 135.1 131.3 177.8
Of which: coke from BH ovens (mil. tly) 66.5 36.9 39.0
Coke for steel industry (mil. tly) 96.2 80.3 115.0
Coke except for steel industry (mil. ty) 30.0 29.7 45.0
Export coke (mil. tly) 8.9 139 14.7
Coke consumption unit for (kg/t-p) 914 552 568
pig iron production

Average coke ratio of al Chinese BFs (kg/t-p) 640 486 500
Cokerratio of large & medium-size BFs (kg/t-p) 537 444 433
Cokeratio of residual BFs (kg/t-p) 1124 803 728
Coal rate of large & medium-size BFs (kg/t-p) 59 124 118
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Deposit and mined amount of iron ore in major countries

Soviet-Un.| Brazil Australia | Canada China India
Deposit (%) 34.9 19.9 8.9 6.9 53 4.2
Mined (%) 16.3 16.4 13.0 35 24.0 6.0

World total: Deposit amount 169 hil.t/y

Mined amount 935 mil.t/y (1992 CY)
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Environmental practices of Chinese main steel companies

Bao steel | Main companies
Crude steel (Mtly) 11.6 158.9
Energy consumption (kg-coal/t-cs*) 656 715
Fresh water (m®/t-cs) 5.3 15.1
SO, (kg/t-cs) 179 334
Dust (kg/t-cs) 0.50 2.69
* Crude steel
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