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2006 2007

MIDREX 59.7% 59.1%
HYL/Energiron 18.4 16.8
Other Gas 2.2 1.6
Coal-based 19.7 22.6

Source: Midrex Technologies, Inc.

2007 World DRI Production by Process
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2007marked the beginning of a new surge
of growth for the direct reduction industry. Total
world production increased by more than
12 percent to 67.22 million tons.
A number of new plants began
operation, particularly in the Gulf
Region and in India. Also, the
largest HBI module yet con-
structed, the LebGOK II
MIDREX® Plant, started up at
Gubkin in Russia.

Cumulative MIDREX® DRI
production passed the half-billion
ton mark in 2007; the MIDREX®

Direct Reduction Process led the way
for the 29th consecutive year with 39.7 mil-
lion tons. Current growth rates are so high that
the next half-billion tons of MIDREX® Iron is
expected within only eight additional years, by
2015. Following the MIDREX Process, the next largest
was the combined production of the rotary kiln, coal-based
processes. All together, they made nearly 15 million tons.
HYL/Energiron plants generated 11.3 million tons. All others
accounted for 1.3 million tons.

India continued to lead all nations, making over
19 million tons of DRI, of which nearly 70 per-

cent, 13 million tons, were produced in kilns.
Venezuelan production, strongly impeded by

the constraint of an insufficient pellet sup-
ply, was second with 7.7 million tons,

closely followed by rapidly growing
Iran, which made 7.4 mil l ion.
Mexico, Saudi Arabia, Trinidad,
Russia and Egypt fol lowed at
6.3 Mt, 4.3 Mt, 3.5 Mt, 3.4 Mt
and 2.8 Mt respectively. Together,

these eight nations accounted for over
80 percent of the world total.

The pellet shortage in Venezuela
was symptomatic of limitations expe-
rienced elsewhere. The remarkable
growth of many national economies

led toward restrictions of raw materials
in a number of areas. Most notable

was supply of iron ore, but natural gas, electricity
and spare parts and equipment supply situations were
quoted as slowing production at various faci l i t ies
worldwide.

DRI Production Experiences Growth Surge in 2007
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Total World Production
67.22 Mt
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FORCES AFFECTING THE INDUSTRY
POSITIVE: Extraordinary Demand
• Demand Exceeding Supply – Throughout the world, steel industry

supply was clearly insufficient to fulfill demand as prices rose
continuously on almost all iron and steel related products.

• Availability – At least 16 of the MIDREX Modules exceeded
8,000 hours of operation.

NEGATIVE: Supply Availability and Costs of Raw Materials
• Ore Supply – Around the world, increasing tightness in supply

of iron ore impinged on growth of the steel industry. Few
places were more heavily affected than Venezuela, where
inadequate supplies of ore and specifically pellets caused
most of the DR plants to limit production. By 1st quarter of
2008, this situation limited Venezuelan DRI production to less
than 70 percent of proven capacity.

• Ore Costs – As supply tightened, the cost of ore continued to
rise. Typical ore prices were more than 160 percent higher
than only four years prior.

• Natural Gas Costs – Gas costs, too, continued their worldwide
escalation.

• Freight Costs – Whether by ship, barge, rail or truck, freight
costs skyrocketed. In November, the Baltic Dry Index
(a measure of the time value of a dry bulk cargo vessel) was
367 percent above where it had been 18 months earlier.

NEW CAPACITY AND PLANTS UNDER CONSTRUCTION
Midrex - Five modules began operation in 2007:
• Qatar Steel Module 2 – July; capable of producing either DRI or

HBI and rated at 1.5 million tons per year.
• Hadeed Module E – July; the first 7.15 meter diameter MIDREX®

Shaft Furnace, rated at 1.76 million tons per year, was by the
end of the year undergoing trials of delivering hot DRI to the
adjoining arc furnace.

• Lebedinsky GOK Module 2 – October; capable of producing
1.4 million tons per year of HBI.

• DRIC – May and December; the two modules that were relo-
cated from Mobile, Alabama to Damman, Saudi Arabia by
the Al-Tuwairqi group resumed operation at their new site.

• Under Construction – Seven Midrex Plants were in various
stages of construction; four in Iran, and one each in
Malaysia, Oman and Pakistan.

HYL/Energiron - One module remodeled and restarted:
• Vikram Ispat – December, 2006; the module at Vikram Ispat

was remodeled and had re-initiated operation in December,
2006, but was not reported here.

• Under Construction – Four modules were under construction;
three in Abu Dhabi, scheduled for start-up in 2008, 2010
and 2011, and one in Egypt, scheduled for 2010. In addi-
tion the Sidor 2 plant was being remodeled.

Rotary Kilns:
• Enormous growth was experienced in this technology within India.

It is believed that nearly 100 kilns, representing three million tons
per year of DRI, were brought on line during 2007 and that a
similar number were under construction. Typically, individual kilns
have a capacity of about 25 to 50 thousand tons per year.

FURTHER OUTLOOK
By the time of this writing, May 2008, the prices for iron and
steel were at previously unseen levels. These prices formed con-
ditions for very rapid, continued growth in the industry.

Total World Production
52.07 Mt

2006 2007

MIDREX 74.4% 76.3%
HYL/Energiron 22.9 21.7
Other Gas 2.7 2.0
Source: Midrex Technologies, Inc.

2007 World Gas-based Production by Process
HYL/Energiron

21.7%
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1970 0.79
’71 0.95
’72 1.39
’73 1.90
’74 2.72
’75 2.81
‘76 3.02
‘77 3.52
’78 5.00
’79 6.64
’80 7.14
’81 7.92
’82 7.28
’83 7.90
’84 9.34
’85 11.17
’86 12.53

’87 13.52
’88 14.09
’89 15.63
’90 17.68
’91 19.32
’92 20.51
’93 23.65
’94 27.37
’95 30.67
’96 33.30
’97 36.19
‘98 36.96
‘99 38.60
‘00 43.78
‘01 40.32
‘02 45.08

Year Total Year Total Year CDRI HBI HDRI Total
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Source: Midrex Technologies, Inc.

2006 2007

Asia/Oceania 17.98 22.92
Latin America 19.32 19.70
(including Mexico and Carribbean)

Middle East/North Africa 16.05 17.50
Former USSR/Eastern Europe 3.28 3.41
Sub-Saharan Africa 1.90 1.94
North America 0.68 1.16
(US & Canada)

Western Europe 0.58 0.59
Source: Midrex Technologies, Inc.
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‘70 ‘07

Former USSR/
Eastern Europe
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CDRI

HDRI

HBI

North
America

(US & Canada)

Western
Europe

‘03 38.98 8.64 1.83 49.45
’04 43.54 8.63 2.43 54.60
‘05 45.44 8.95 2.60 56.99
‘06 48.50 8.60 2.69 59.79
‘07 55.89 8.34 2.99 67.22



2007 World Direct Reduction Capacity Utilization by Process

MIDREX HYL/Energiron Other Gas* Coal-based

Capacity (Mt/y) 32.4 13.2 2.2 18.1 estimated

Production (Mt) 38.4 11.3 1.0 14.9

Utilization (%) 118.5 85.7 47.7 82.0

NOTE: Installed capacity as of December 31, 2007.
Production for calendar year 2007.
Excludes plants starting up, or shutting down, in 2007.

*Production strongly impacted by availability of iron ore. Source: Midrex Technologies, Inc.

Capacity

Production
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World DRI Production by Country (Mt)

World DRI Production by Process (Mt)

NAME ‘70-‘87 ‘88 ‘89 ‘90 ‘91 ‘92 ‘93 ’94 ‘95 ‘96
Latin America

ARGENTINA 8.91 1.07 1.17 1.03 0.91 0.98 1.16 1.27 1.33 1.42
BRAZIL 3.58 0.20 0.26 0.29 0.29 0.29 0.25 0.22 0.30 0.34
MEXICO 24.95 1.68 2.18 2.48 2.47 2.44 2.73 3.24 3.70 3.90
PERU 0.39 0.05 0.05 0.04 0.03 0.03 – 0.02 0.003 0.02
TRINIDAD & TOBAGO 2.07 0.59 0.69 0.70 0.70 0.68 0.73 0.94 1.05 1.07
VENEZUELA 18.11 2.57 2.18 3.02 4.02 4.23 4.51 4.71 4.72 5.34

Middle East/N. Africa
EGYPT 0.50 0.77 0.80 0.71 0.62 0.85 0.85 0.78 0.85 0.83
IRAN 0.18 0.03 0.09 0.29 0.70 0.83 1.65 2.63 3.23 3.81
IRAQ – 0.02 0.17 0.17 – – – – – – I
LIBYA – – 0.09 0.50 0.78 0.85 0.94 0.85 0.97 0.83
QATAR 4.07 0.50 0.53 0.58 0.55 0.62 0.56 0.60 0.63 0.64
SAUDI ARABIA 4.28 1.08 1.21 1.09 1.12 1.61 2.01 2.11 2.13 2.30

Asia/Oceania
AUSTRALIA – – – – – – – – – – A
CHINA – – – – – – – – – – C
INDIA 0.63 0.19 0.26 0.61 1.15 1.44 2.21 3.12 4.28 4.84
INDONESIA 6.31 1.02 1.26 1.41 1.43 1.37 1.50 1.62 1.86 1.80
JAPAN 0.05 – – – – – – – – – J
MALAYSIA 1.73 0.50 0.64 0.62 0.62 0.55 0.71 0.99 1.09 1.48
MYANMAR 0.11 0.02 0.02 0.02 0.01 0.01 0.02 0.01 0.02 0.04

North America
CANADA 8.72 0.77 0.71 0.73 0.56 0.63 0.74 0.77 1.01 1.42
US 6.57 0.29 0.29 0.39 0.41 0.39 0.44 0.48 0.46 0.45

Former USSR/Eastern Europe
RUSSIA 2.82 1.60 1.70 1.69 1.70 1.58 1.54 1.71 1.68 1.50

Sub-Saharan Africa
NIGERIA 0.86 0.14 0.13 0.11 0.12 0.05 0.04 0.04 0.02 0.02
SOUTH AFRICA 3.18 0.73 0.84 0.90 0.90 0.91 0.87 0.98 0.95 0.90

Western Europe
GERMANY 4.61 0.27 0.35 0.31 0.26 0.17 0.18 0.28 0.41 0.37
ITALY 0.02 – – – – – – – – – I
SWEDEN 0.04 – – – – – – – – – S

WORLD TOTAL 105.54 14.09 15.63 17.68 19.32 20.51 23.65 27.37 30.67 33.30

Source: Midrex Technologies, Inc.

NAME ‘70-‘87 ‘88 ‘89 ‘90 ‘91 ‘92 ‘93 ‘94 ‘95 ‘96
MIDREX 52.69 8.87 9.56 10.73 11.96 13.26 15.91 17.83 19.86 21.03

HYL (including HYL I and HYL III) 40.40 3.76 4.44 5.25 5.40 5.29 5.73 7.01 8.15 9.12

Other Shaft Furnace/Retort Processes 0.41 0.05 0.07 0.06 0.16 0.02 0.02 0.01 0.04 0.15

Finmet 2.71 0.40 0.38 0.39 0.37 0.36 0.39 0.41 0.33 0.33

Other Fluidized Bed Processes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.12 0.11

SL/RN and other Rotary Kiln, Coal-based 9.33 1.01 1.20 1.25 1.43 1.57 1.61 2.13 2.17 2.56

Rotary Hearth, Coal-based 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

WORLD TOTAL 105.54 14.09 15.63 17.68 19.32 20.51 23.65 27.37 30.67 33.30
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