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The Current Status and Future of Iron Ore and Coal Resources for Japanese Steel Mills

Ken-ichi NAGANO

Synopsis : There are iron ore and coal resources to supply raw materials for ironmaking for many years. Recent developments, such as the consolidation

of raw materials suppliers and increase of iron ore imports in China, influence the present and future availability of raw materials. Carajas

iron ore, pisolitic iron ore and “semi-soft” coking coal are the accomplishment of about 20 years’ cooperative development of new sources

and raw materials utilization by Japanese steel milis. To adopt the changes and natural resources availability, the next targets are Marra

Mamba and high P Brockman iron ores from Western Australia for iron ore and less usage of prime coking coal for coal. In future, utilization

of scrap is a key for steel industries.
Key words : coal; iron ore; ironmaking.
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Fig. 1. Relation between production and price of resources.
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Fig. 2. Oil window — geothermal gradient, geological age, and depth.
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Table 2. Consolidation amongst iron ores producers from
1995 to 2002.
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Table 1. “Coking coal” reserves. s F > ~ _under competition
2z S o
Area Gt E4F RS
North America 414 z 3 under monopoly
South America 1.4 2
Western Europe 13.8 .k
ex—CIS Countries 45.5 0 . ) L , , | | ' ™~
Africa 1.4
China 235 0 3 6 9 12 15 18 21 24 27
India 1.4 time
Australi 9.7 . .
TZ:alra =2 1381 Fig. 3. Production route —under monopoly and under com-
: petition.
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Fig. 4. Pig iron, iron ore production and iron ore import in China.
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Fig. 5. Steaming coal export.
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Fig. 6. Production of Carajas Mine.
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Fig. 7. Iron ore shipment from western Australia.
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Fig. 8. Quality improvement of an Australian fine ore.
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Table 3. Features of the genetic ore type classification

Al,0,/Fe
2.00 0.035
190 |— 0034
ALO,
£ 1.80 0033 3
I S
g170 N o\oﬂé i 0032 3
1.60 \0\0\0 0.031
1.50 1 0030
RNCUAT AT RGO IR AT
Calendar Year JISF Data

Fig. 9. Al,O, and Al,0,/Fe of sinter.

scheme.
Genetic Ore Genetic Ore Dominant Example
Group Type Minerology Deposit
LowP Haematite Mount Tom Price
Brockman (-goethite) Paraburdoo
(LPB)
BIF-derived High P Haematite-
Iron Deposit Brockman goethite Brockman
(BID) (HPB)
Marra Mamba Haematite-
(MM) goethite Marandoo
Channel CID Goethite-
Deposit (Pisolite) haematite Yandicoogina
(DID)
Detrital Iron DID Haematite- Brockman
Deposit (Detrital) (goethite) Detritals
(DID)

Table 4. West Australia’s Pilbara region iron ore resources estimates.

J.Box,J Phillips and J.Clout™

Unit:Mt
Company Low P High P Pisolite Marra Total
Brockman | Brockman Mamba
BHPIO 1,000 4,100 1,800 3,300 10,200
Hamersley 970 4,700 3,400 1,800 10,870
Robe River 3,000 1,000 4,000
Hancock 100 200 800 1,100
Total 2,070 9,000 8,200 6,900 | 26,170

Brian W.Steane,R.Faeldan and C.Booker®®
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5.1 HFFERROFERELERE
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HRRSE N F 4 TR SN, WO 3RFLOEERIL,
AERI00TTVETH -7z, T A FFEFHRKBEDHIKIA
5, INGDRILEELEDHODH F FFERHRFLO R
ST L DD % (Table 6), 198041k, HEADEMA X,
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0.14 .v° = Calendar
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0.12 . o o % Fig. 11. Coking coal export by country.
T ¢o
0.10 7o Ei— W
2 008 Low P:’Bmakma,_n_.. . * Table 5. Coking coal import to Japan.
e 005 i le (Unit:Mt)
: i . A 1990 |2001 estimate
0.04 -2 Australia 29.6 36.4
.............. Canada 17.6 9.0
0.02 USA 9.6 0.0
ex~USSR 5.5 29
0.00 . , \ s . China 13 5.2
Others 3.9 2.5
Combined Water(%) Total 67.6 56.0

Fig. 10. Relation between CW and P of Brockman ore.
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0, AR~ VM THERRENME IO A RIEE DR 7 F
FIREGBOEATH -7z,

AAERNRPKE RS T 2 FEF NS HARDFR K
V= 2Ano%EHL, HADOFERKEA/ S5 — Y DORTO
AT EROFMEIET LT 5,
5.2 “FEMRLESER” DM

“IEMREASIR”, & B\ Md “Semi-soft” &I B FKD
V=7 v PNOKBE LB 1980 FERAND 25 TH B
g2, BIFOPCIEAIZL 2B CORRMH, €
Fh 6 ORAREAEIZMA T, cMC GRIER) DK,
Z 5 12 I3 DAPS (Dry-cleaned and Agglomerated Precom-
paction Process) &#t< I — 2 ZTO “JEMEER" AT
DML H b 5, FEMRHROMIGH TIE, LA L T
W 7 SERERE AR LSBT B AR AR R RE Y, — AR R T B IS
I —JRIRGIBERY, AR A F A FETOHHAKICL S
JBEORHR DR TOMIGHE TORIRI AR E U TORERK
HRERI L 23 - 7D, FEMORERE IR, & B\ id “Semi-soft”
EMENZARICGRBIITRELRELS D, HRL»5
AT RERN S — AR R S RE RN SRR B s A B L
Too REREMED S, “IEBURKSIK” LI NI Z bk
WEDBHEELE, WFhizvk, I3 X0 L
PCLId, {45 X N 2 ILH L OIEMKERS R 2 R4 5%
ZHBEIZ L 7,

HAETIE, SRS GHRERYIEROR RS IR DS RITR & %5 - 724K
Jd, FRRO Y — ZAHRE SN TE TS ETERLT

Table 6. Closed or closing Canadian coal mines.

Mine 1998 Production
(Mt)
Quintette 2.9 Closed in 2000
Gregg River 1.7 Closed in 1999
Bullmoose 1.8 Closing in 20037
Luscar Cardinal 2.4 Closing in 2004?
Total 8.8

HAGSISED GG - Ak EIROBUIR & 15k

Wi EEILND, —H, §HhE MR ABEIIEBR R
OEFGIZIF R E 2B LIRS hin, & LA ARG E
ARG AUSRIBE U THEE & 1 B FEMOR RS R D4 K D Al RE
M hs, HAMICEIT, FERMHBRE -2 ZRICHE
BENCHRHLTITZ S & LTV B A THABBZEIRES -
T3,

5.3 SHEDEIR

Table | DFER IR D 5 M L BRAEOH R KCHAT
DEMKAFD ERIL, BEMZEHRINLBEMHTS
%, BHEMICE, A TORERKROMIGY — 2L LTI
[HCISR#RR, K, HENEREE NS, -7, BEIZIZ
e 2k, BokETIR, BRERROER T 8T F

7RHE (ERRIZEAED) &, ABELHNCEL %S
G E LW, FIRED DIHCISRHEK TE 5 %04

FEDREINL, FRIEFEE ORI A A D 3 I % 5
TH5EEbh5B,

HAIZ & 0 aiagEcamMBEORRR & £ o ECI3 R
AREND, SEEEOIMC & 5 B RERNDEINE
Ehee Toivy, RPERSGEMARETO T -2 2L PCR
(BIF ORI KGA AR HAL) 1 3FFEICm L2 6N
(Table 7), FERVRBEOHEMALEN S, LarL, IUFEA
AHOETAERR Y — 20RO EHERRETE M, bt
D TRIBIE E & £ NEE < & W IR (Table 8, Fig.13)
3, EHNICBEOMBIE L WEERIEL TV 3,

PLbo &5 kbR oMGHE 25 2 5 &, HAKH
EICE D HBERBHEROFMHRBRPEE TCH I LELDL
na,

6. £&EO
k810 TIE, Pisolite {24t & , Hematite-Goethite ) Marra

Mamba §i 5 O FILINTESL A YR ORE TH 5 D . $Kdh
BY =28, BHEHOT I VNIRGETEE AL

Table 7. Coke ratio & PCR of major Chinese steel mills.

1995 2001 The 10th 5yr Plan(01-
05)
Coke Ratio | Kg/t-pig iron 508 423 <400
PCR Kg/t—pig iron 59 124 >150

Source;China Steel Yearbook et al.

Table 8. Examples of coking coal producers.

Country Mine Mining Annual No. of Coal Seam Total Distance
Method Production Thickness of | to port
coal seams
(Mt) (m) (Km)
Australia |Peakdowns Opencut 7.2 2-4 15-20 190
Hail Creek Opencut 5.5 2 15 160
|[Moranbah NorthUnderground 4.4 1 4.5 240
Canada  |Elkview Opencut 6.0 10~-15 60 1200
China Xiqu Underground 1.5 2 7 1000
Russia Neryungri Opencut 3.0 1 25 2600
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Fig. 13. Coal-beraing strata and coal seams of Canada and
China (example).
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Fig. 14. Ocean freight martket to Japan.
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“Semi-soft” (FETRKLKIIR)

JEMURE S % 13 2% _E 13 Non and poor coking coal, 1980%F
RICARREINICBIG L TRk, £ oy, SERZERIT
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HAGSIEO IR - AIREIROBK & F5%

Table 9. Quality of present “semi-soft” and 1980’ soft and

semi-hard.
Time | Classification Example Ash VM MF(log)
Present | Semi-soft’ |Australia-NSW 8.9 34.7 2.08
China 8.3 36.1 1.48
Australia-Qld 9.8 26.2 1.56
1980's [Soft Australia 8.9 36.5 217
South Africa 7.3 32.7 1.17
Semi—hard Australia-Qld 8.1 26.5 1.91
Thermal Coal Australia-NSW 13.5 36 -
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