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Progress of Iron and Steel Making in Hokkaido

Hiroshi KATAYAMA

Muroran Institute of Technology

Abstract

The progresses of iron and steel making in Hokkaido were reviewed. The main contents are
as follows: Tatara ironmaking and Kobui blast furnace on the Oshima peninsula, the establishment
of Wanishi Ironworks and Japan Steel Works by Kakugoro Inoue, the construction and closing of
several small ironworks under the World War I, the development of iron and steel industries from
the beginning of Showa era to the end of the World War II, their depression and reconstruction
after the end of the war, Toyohira Steelmaking Co., the Muroran Steel Works of Fuji Steel
Corp.,the Muroran Works of Japan Steel Works, Hokkaido Iron Sand Steelmaking Co., New
Nippon Steel Corp., Shimizu Steel Co., Hokkai Steel Works, Hokkai Iron and Coke Corp,

Mitsubishi Muroran Inc., and so on.

Key words: Kobui blast furnace, Japan Steel Works, Nippon Steel Corp., Toyohira Steelmaking
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Hokkaido PCB Waste Treatment Facility

Makoto YUI

Hokkaido Office, Japan Environmental Safety Corporation

Abstract

Japan Environment Safety Corporation (JESCO) is the sole national agency (special
company wholly owned by the government) in charge of the treatment of PCB waste, which is
regarded as a matter of urgency. Under the guidance of the government, JESCO develops core
treatment facilities for PCB waste in 5 locations throughout Japan, and implements treatment
programme. Hokkaido PCB Waste Treatment Facility started operation on the safeness and

assuredness in May, 2008.

Key words : PCB, Safety design , Fail-safe
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The History during past 100 years and the Future
of Muroran Works NIPPON STEEL CORPORATION

Hideaki NAKAYAMA

Muroran Works NIPPON STEEL CORPORATION

Abstract

Muroran Works has been operated for 100 years since 1909. It has been changing and
developing, being situated as the site of producing special rod and wire materials. There is a
certain tendency towards higher function steel, higher strength steel and fewer manufacturing
process from customers’ demands with increasing importance of global environmental
preservation. The author introduces about the change of process, the development of new products
and the dealing with environmental issues at Muroran Works. Finally the author comments the

future of Muroran Works.

Key words: Special steel, Environment, CO,, Saving energy, Cost
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Table 1 History of Muroran Works
Jul. 1909 No. 1 blast furnace went into operation.
Feb. 1917 Hokkaido Iron & Steel Co., Ltd. was founded.
Dec. 1919 Hokkaido Steel merged with Japan Steel Works.
Apr. 1931 Wanishi Iron & Steel Co., Ltd. was founded.
Feb. 1934 Japan Iron & Steel Co., Ltd. was founded.
Dec. 1939 Nakamachi No. 1 blast furnace went into operation.
Apr. 1950 Japan Iron & Steel Co., Ltd. was dissolved. Wanishi Works
of Fuji Iron & Steel Co., Ltd. went into operation.
Apr. 1951 Wanishi Works changed name to Muroran Works.
Sep. 1957 Continuous hot strip mill went into operation.
Apr. 1961 No. 4 blast furnace went into operation.
Jul. 1961 No. 2 steelmaking plant went into operation.
Jul. 1965 No. 1 continuous casting machine (the first of its kind jointly
developed by Hitachi Ltd.) went into operation.
Oct. 1965 A cold strip mill went into operation.
Sep. 1969 No. 2 wire rod mill went into operation.
Apr. 1970 Muroran Works of Nippon Steel Corporation went
into operation.
Mar. 1974 Three-shift-four-group-system went into effect.
Jan. 1976 Bar mill went into operation.
Oct. 1977 No. 6 sintering and ore-treating furnace went into operation.
Oct. 1979 New No. 1 steelmaking plant went into operation.
Jul. 1981 No. 6 coke oven went into operation.
Nov. 1981 No. 5 coke oven of CDQ facilities went into operation.
Mar. 1985 No. 3 continuous casting machine went into operation.
Jul. 1985 Wide flange beam mill operations were suspended.
Aug. 1985 No. 2 blast furnace went into operation.
Aug. 1987 No. 4 blast furnace operations were suspended.
Sep. 1990 All weather-type berth went into operation.
Apr. 1994 Continuous hot strip mill was suspended.
Apr. 1994 HOKKAI IRON & COKE CORPORATION was founded.
Aug. 1996 Mitsubishi Steel Muroran Inc. was founded.
Nov. 1999 Muroran Works was registered with “ISO 9001.”
Aug. 2000 Muroran Works was registered with “ISO 14001.”
Oct. 2001 Muroran Works was registered with “QS-9000.”
Nov. 2001 IPP (Independent Power Producer) went into operation.
Apr. 2002 No. 2 relined blast furnace went into operation.
Aug. 2005 Waste plastic recycling facility went into operation.
May 2007 Electric furnace went into operation.
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Fig. 3 Products of special steel at Muroran
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Fig. 7 Environmental business at Muroran Works
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Fig. 8 Corporation between Muroran Works and local community
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Microbial Remediation of Soils contaminated with Petroleum Oils

Shintaro KIKUCHI

Department of Applied Chemistry, Muroran Institute of Technology

Abstract

Microbial procedures to eliminate organic pollutions in environments are called
microbial remediation or bioremediation, and known as the effective strategy to preserve
soil environments and aquatic ones. However, psychrophiles, which mean microorganisms
resistant to low temperatures, and relatively long periods for several years are necessary to
complete the procedures successfully in cold regions like Hokkaido, because elimination
rates of pollutions depend on metabolic activities of microorganisms.

We isolated and established new bacterial strains from soils of Hokkaido. They were
able to utilize petroleum oils as the sole carbon source of nutrients for growth at low
temperatures from 5°C through 35°C, and 50% of concentrations of the oils in soil

decreased within about 30days in experiments of flask-scales and field-ones.
Details of the experiments and attempts to remediate soil contaminated with
petroleum oils using the new bacterial strains will be reported.

Key words: Microorganisms, Remediation, Petroleum oils
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Table 1 Heavy metals in the soils used for the bacterial isolation

Sites Iron Manganese Copper Lead Zinc
(mg/kg-soils)
A 300 150 123 29.1 091
B 546 98 42 10.8 0.55
C 911 54 66 7.2 13
D 1,010 27 97 30.2 5.12
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Table 2 Components of the oil-minimum salts medium

Components Weights or volumes/L
(NH4),SO4 1.0g
K,HPO4 1.0g
NaH,PO4 0.2g
NaCl 0.05g
MgSO, * TH,O 0.2¢g
CaCl, 0.05mg
FeCl; + 6H,0 8.3mg
MnCl, * 4H,0 1.4mg
NaMoO, * 2H,0 1.17mg
ZnCl, 1.0mg
Commercial petroleum 10ML
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(b)

Fig. 1 Colonies of oil-degrading bacteria, TW-1 and TW-2
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Fig.2 Studies on acute toxicities of isolates
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Fig.3 Chromatograms of head-space and gas-chromatographical procedures

Days for treatment; (a) 0d, (b) 14d. B, T, or X; benzene (retention times 1.2 min), toluene (2.4 min), or hexane (4.8 min), individually.
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Fig. 4 Decrease of oil concentrations in flask-scale experiments

O; control systems without bacteria, @; experimental systems with bacteria.

Error bars indicate the standard deviation obtained from three independent experiments.
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(b)

Fig. 5 Construction of experimental tabs (a), and artificial pollution of soils with petroleum (b).
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Fig. 6 Decrease of oil concentrations in the tab-scale experiments

O; control systems without bacteria, @; experimental systems without bacteria.

Error bars indicate the standard deviation obtained from three independent experiments.
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Fig. 7 Set-up of experimental field

(a); Taking off the surface soils, (b); scattering the soil with bacterial suspension.

Table 3 Decrease of oil concentrations in a field-scale experiments

. Depth Relative concentration of oils" Ratios?
Sites (cm) Initial residual (%)
A 50 1,200 890 258
B 50 620 520 16.1
C 50 1,010 810 198
D 50 1,100 870 209
E 50 750 710 53
E 100 630 350 44 4
E 150 1,800 990 45.0
E 200 2,100 1,700 19.0
E 250 3,700 1,100 70.2

1) The sum of peak areas measured by head-space and FID-gaschromatography procedures.

2) 100 — {(the sum of peak-areas after bacterial treatment / the sum of peak-areas before bacterial treatment) x 100}
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Nittetsu.Cement’s approach on the environmental industry
Yoichi KOSAKI, Masato NITTA and Motoki AOYAMA
Nittetsu Cement Co., LTD.
Abstract

Recently social interest to environmental problems have increased more and
more. Therefore, the appropriate correspondence of waste disposal is required in all
fields. The service of related laws and regulations are advanced and development of
recycling resource processing and reuse technology are advanced.

The cement industry is using industrial waste and the by-product generated from
another industry so far as raw materials and heat energy, and the amount of processing
in fiscal year 2007 reaches about as much as 30.7 million tons in the meantime.

Our company also positively accepts by-products including the blast furnace
slag and the coal ash and industrial waste in Hokkaido, and has been playing a part in
the recycling society construction in the region.

Here, including also the trend regarding the resource circulating business of
cement industry it introduces approach of own company.

Key words: Cement, Environment, Industrial waste, Resources Recycle
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Table I  Amount of wastes and by-products used in cement industry (Unit : 1,000 tons)

Type Used for FY2002 FY2003 FY2004 FY2005 FY2006
Blast furnace slag Raw materials, Admixture 10,474 10,173 9,231 9,214 9,711
Coal ash Raw materials, Admixture 6,320 6,429 6,937 7,185 6,995
Sewage sludge, Sludge Raw materials 2,286 2,413 2,649 2,526 2,965
By-product gypsum Raw materials(Additive) 2,556 2,530 2,572 2,707 2,787
Waste soil from construction Raw materials 269 629 1,692 2,097 2,589
Non—-ferrous slag Raw materials 1,039 1,143 1,305 1,318 1,098
Incineration ash excluding coal asf Raw materials, Heat energy 874 953 1,110 1,189 982
Foundry sand Raw materials 507 565 607 601 650)
Steel slag Raw materials 803 577 465 467 633]
Wood chips Raw materials, Heat energy 149 271 305 340 372
Waste plastics Heat energy 211 255 283 302 365
Recycled oil Heat energy 252 238 236 228 249
Waste oil Heat energy 100 173 214 219 225
Waste whaite clay Raw materials, Heat energy 97 97 116 173 213
Coal mining waste Raw materials, Heat energy 522 390 297 280 203|
Waste tire Raw materials, Heat energy 253 230 221 194 163]
Meat and bone meal Raw materials, Heat energy 91 122 90 85 74
Others — 435 378 452 468 615
Total — 27,238 27,566 28,782 29,593 30,889
Consumption per ton of cement(kg/t) 361 375 401 400 423

B Quantity consumed of industrial
waste and by-product
—&— Consumption per ton of cement
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Fig. 1 Amount of wastes and by-products
used for production of one ton of cement

OPREHN 2 E Ok 2 R TR TR EZ K-> TE 7 ER
T D, Table 1 |12 A > hEETHMH L TWLHEFEY -
m#%@ﬁ%ifgjmtfy%nWﬁ@@ﬁ%;Uﬁ
“““ ) &Y,
22 AV MEEIIHITEEEDFIRAOES
AV ORGETRIE, KEL 0T T TRETR) |
CRERR TRE) . ML BT 03 TEMLARDN, FEHE
MOZEALER TR & e TR TRIH S
T2, [FETR] Cik, BERGETHDE A M
B A e S 5L BEEY O A RIS T Y
VA= DORERFEITO, MOFEE EHICEA ST
o TOBE, BRITL, Zub, S VS T-EHS
E%&ibb&ttﬁ%m B, AMER O A v b
SWEICEEE RIFS AN LU I ay he— L SR T
W, THERR IR T, Mok E & H12 1,450C D

94

R TRERR S AL T X TREE. DRI 5720 R
FWREDTAMELEBERICHML T LENWEE(L
Ehbd, £, A ATV UHORAELIEEITDRL,
PEH AR D A A3 3 BRI KBErRR BERIAF JLvE
D105 1 RETH 5,

3. BEEAY FOBLR
3.1 BREY - SIEMOFRRR

ML, 195445 (BF0 29 4F) B B AR
RS2 BREIET 2 EF A 7 7 % ke Lz TEF
AV N BERIC, HEH NIV TEOHEEZ RO
MORL TIEAM 2 m A R ZEORERE A FHED,
TR OIE 2 75 % & IRUF, PiEfe Ll B Y JhifEE o 4
DHEHAE OFLICET MR L C&E 7o, BUEDE A v MEFE
BlX, K200 77 t OAFERESICHT LCHI 100 5 t &k A
V NEESOHRE LR L HAOHEEICHY . Frr2
HoHH 1 HITKIERFTH B,

WA OFEFMALILIT, 1992 412 FE SR h AL
¥ L BERVLER R OFF R 2 B Lo & 2 A0 D ARKEI
ICBRA Uz, 400, 4R 6 5 t BiTEE O ALER & TAT IR IR AN
R DT, AWREOIIRE N E P& L
BENLFRAETHGIR, AT v, BEMLE | JE7 T 2
F v 7 70 E OAEEHHE 2 T 2007 AR 1T 25 7 t OMLER
AT o7, BEFEYOHZOE A b 1t B2V O I
231kg/t. BIFEW & HOEIJRHNLIL, AV Mao
2010 4= HEEfE 400kg/t K E < kRIS 500kg/t 125 L
TW5%, Fig2 (Y 4hDBEFM O PRI E 7,

\ZRXAT,

REERI®



B Coal ash O Iron waste
B Sludge B Incineration ash
N Scrap tire W \eat and bone meal
O Surplus construction soil -
(=]
350, 000 350 =
4300 5 =
Q. X
300, 000 4 950 .=
= 12002 8
- o E
= 250, 000 150 £ &
o 3
E 100 2
£200,000 f 50 S
© 0
=
Z150,000 freressmnnnnnen s
=
E
S100,000 fressmssnsssnssneneeeaes
o :‘ﬁﬁﬁﬂﬂﬂﬁﬁ
0 .
P I SN N SO S SN
[ o o o S S O O O o S
N N D O -0 SO = AN M O O
(=2 e e N = B = I = =R =R = = - e )

Fig. 2 Trend of the amount of wastes used
in Nittetsu Cement Co., LTD.
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Brief History of The Japan Steel Works, Ltd. Muroran Plant
and its Approach on Wind Power Generation Business

Toshiharu KARAUSHI
The Japan Steel Works, Ltd.

Abstract

Construction of the Japan Steel Works’ first steel mill, the Muroran Plant, was completed in
1907 on reclaimed land off Bokoi Beach facing the natural harbor of Muroran. The Muroran Plant
built up an excellent reputation for technological know-how as Japan’s largest civilian ordnance
manufacturer, and following the end of World War II, it swiftly converted to private-sector demand.
The company enjoys a worldwide reputation as a maker of materials and components, supplying
large forged and cast steel products, steel plates, pressure vessels, and a wide range of industrial
machinery.

A wind power generation system attracts attention as the use of inexhaustible energy resources
existing in nature, and the introduction of wind power generators is expanding all over the world.
JSW Muroran Plant has been pushing forward the development and design on a wind power
generator, cooperating with an European company. This wind power system equips with permanent
magnet synchronous generators and is greatly expected to conform to environment conditions of
Japan and other Asian countries.

Key words: Forging and casting, Energy industry, Renewable energy, Permanent magnet
synchronous generator, Gearless drive
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Fig. 1 Ingot of 600 tons
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Fig.2  Free forging press of 14,000 tons
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Fig.3 Blades for wind turbine
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