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The HYL Hytemp system has been in continuous
industrial operation since April 1998 at the Ternium
(formerly Hylsa) flat products plant in Monterrey,
Mexico. This system allows steelmakers to decrease
the electrical energy requirements in the EAF by tak-
ing advantage of the energy in the hot direct reduced
iron (DRI). Furthermore, by increasing the DRI car-
bon content (mainly as iron carbide) to levels up to
5.0%, energy consumption and liquid steel costs drop
significantly, while at the same time increasing elec-
tric arc furnace (EAF) productivity. Combining an
Energiron direct reduction plant and the Hytemp sys-
tem is considered an ecologically sound, highly effi-
cient method for modernising an existing EAF steel
mill, or for new greenfield sites.

Actually, hot DRI transport is not a new concept.
The first commercial direct reduction (DR) plant (the
Hylsa 1M facility) started up in 1957 producing hot
DRI, which was discharged at 700°C. This material
was transported in open buckets on railroad platform
cars from the DR plant to the meltshop a few hun-
dred metres away, to be loaded into the EAF. Charg-
ing was undertaken with an overhead crane, which
hoisted the bucket and dumped the product directly
into the furnace through its open roof. This method
was used at Hylsa for many years, handling hot DRI

at rates of 80,000 to 100,000 tons/year.
Principal drawbacks of the concept were complex

operational logistics, as well as some reoxidation of
the DRI. These two problems resulted in high oper-
ating costs, due to the intensive use of cranes and rail-
road equipment; production losses due to
transportation and maintenance delays of the buck-
ets; higher electric power consumption in the EAF
per ton of DRI melted; and higher FeO content in
the slag, with the consequent refractory wear and
metallic losses.

Although attempts were made to minimise these
drawbacks, including closing the buckets with cov-
ers, protecting the DRI with a lime layer and lining
the buckets with insulated refractory, satisfactory
results were not obtained and those practices were dis-
continued due to the high operating cost and the need
for additional equipment.

Hot feed options
When the HYL (Energiron) process using the con-

tinuous shaft furnace was introduced in 1980, the idea
of developing a continuous hot feeding system was
given priority. In order to select the best procedure
for the transport of hot DRI directly to the meltshop,
different systems were considered and evaluated in
detail. A number of them complied with some of the
requirements of such a system but failed to satisfy the
majority. 

Among the alternatives evaluated were open buck-
ets, transported on railroad platform cars, originally
used in the Hylsa 1M plant, as previously described.
Sealed buckets were also tried, using a variety of dif-
ferent handling options such as: On railroad platform
cars; hung from a cable transport system; and hung
from a suspended chain link.

However, some critical disadvantages of these two
systems were identified, including (1) high oxidation
risk, requiring possible inertisation procedures, (2)
complicated handling, due to the number of trips and
time involved and (3) complicated furnace feeding,
including reliable transfer point sealing and consid-
erable crane use for bucket positioning. Using these
systems, continuous DRI feeding to the furnace is not
possible, losing the important benefits of furnace pro-
ductivity which could be attained through continu-
ous feeding.

Enclosed mechanical conveyors were also tested, fea-
turing sealed and insulated ductways. These includ-
ed apron, vibrating and drag conveyors which,
although technically feasible, presented the following
disadvantages: 
• High reoxidation risk, possibly requiring iner-

tisation procedures;
• Low availability of the conveyor and high main-

tenance costs, due to the large number of
mechanical moving parts operating at high tem-
perature;

• For transporting the material from the reactor
discharge to the electric arc furnace inlet, a very

The HYL plant 4M at the Ternium flat products minimill in Monterrey, Mexico. Hot, high carbon DRI is transported via the Hytemp
system (bridge) to the meltshop and fed to two EAFs

By 2011, a total of 14.5 million tons of hot DRI will be sent to
EAF meltshops annually using the Hytemp pneumatic transport
system

Celebrating a decade of
success in hot DRI transport
After more than 10 years of continuous operation, the Hytemp pneumatic transport system is considered by some in the

industry to be the only proven hot transport system for DRI. Here, Tenova HYL* presents the system’s main features

and operating characteristics.

* Tenova HYL, San Nicolas de los Garza,
NL, Mexico.
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long conveyor would be needed, requiring high
investment costs.

Pneumatic approach
Pneumatic transport systems were considered sep-

arately, whereby the product is transported to the fur-
nace by means of a carrier gas, via the interface bins,
where the carrier gas is separated from the hot DRI.
Depressuration also takes place at this point. Hot DRI
is then discharged to the EAF surge bin which feeds
the electric arc furnace, normally at about 650ºC. The
carrier gas is separated from the hot DRI in the pres-
surised interface bins and is passed through a quench-
ing/scrubbing system for cooling and cleaning. The
carrier gas is then recycled to the pneumatic trans-
port circuit by means of the recycle compressor, thus
closing the pneumatic transport loop.

Of all the alternatives evaluated, the pneumatic trans-
port system was the only one that complied with most
of the requirements. Given that research work had
been already successfully performed by HYL on the
pneumatic transport of cold DRI, the decision was
made to perform additional work for the development
of hot DRI transport. 

As a result of these efforts, which involved several
years of intensive research and development work, the
patented Hytemp pneumatic transport system for hot
DRI was implemented in 1998 and immediately
proved to be a success. After more than 10 years of
continuous operation, it has proven to be a system
that is virtually maintenance-free and in consistent
operation, without any interruption due to the trans-
port system itself. Initially, it was thought that wear
caused by transported hot reduced iron pellets would

require frequent rotation or replacement of pipe sec-
tions and bends but this was not to be the case. The
reduced fines material carried along with the pellet
and lump product to the EAF acts as a cushion, pre-
venting pipe wear.

Environmental benefits
The Hytemp system has awakened interest world-

wide in modernising EAF shops by hot charging DRI
to the furnace. According to Tenova HYL, it is among
the most significant contributions to ‘green’ steel-
making of recent years – the iron ore is introduced
into the DR tower feeding system and remains tot -
ally sealed from the environment as it is reduced, trans-
ported to the EAF and melted into liquid steel. 

Others have developed hot DRI feeding techniques
based on mechanical conveyors etc but none have
proved to be reliable alternatives. 

Contract successes
Tenova HYL recently announced a contract with

Essar Steel to install the Hytemp system at the Indi-
an company’s Hazira facility, to transport hot DRI
from its existing DR plants to the meltshop. Essar is
currently using a bucket system for hot DRI transfer.

In addition, together with partner Danieli & C, a
number of Energiron DR plants are being designed
and built that will also feature the Hytemp system.
These include two plants for Emirates Steel Indus-
tries in Abu Dhabi, as well as installations for two
plants in Egypt, one in Azerbaijan and two more in
Trinidad & Tobago. 

By 2011, a total of 14.5 million tons of hot DRI will
be sent to EAF meltshops annually using the Hytemp

pneumatic transport system. Already, more than eight
million tons of hot, high carbon DRI has been trans-
ported at the Ternium plant in Monterrey, giving a
solid background to what is still today’s only proven
hot transport system. 
Reader Reply No.31
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To date, more than eight million tons of hot, high carbon DRI
has been transported via the Hytemp system at the Ternium
plant in Monterrey

Reader Reply No.405
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