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Abstract

The ECONOS series of environment friendly carbon containing bricks has several excellent

advantages such as little generation of fumes during the heat-up process of furnaces, energy

saving effect, and so on. Therefore, the ECONOS series is mainly used in steel ladles and torpedo

ladles by our customers.
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1. Introduction

Carbon containing bricks are widely applied as
lining materials for vessels in the steel making
process. MgO-C and Al:O;-MgO-C are main materi-
als for refining vessels in Japan such as steel ladles,
and Al:O;-SiC-C bricks are the main materials for
liquid iron transport vessels such as hot metal ladles
and torpedo ladles because of excellent performance.
However, these carbon containing unburned bricks
cause some environmental problems. Fumes gener-
ated during the furnace heat-up process cause
environmental problems in some steel plants.
Moreover large temperature loss from molten iron
and shell deformation often occur on account of the
high thermal conductivity of these materials.
Therefore, these materials must be improved from
an environmental point of view.

The phenol resin binder used for carbon contain-
ing bricks is the cause of the above problems. We
have wrestled with the development of an environ-
ment friendly binder system (New binder system)
which can replace phenol resin, and also products
using the new binder system for more than 10
years. Up to now, approximately 60% of the carbon
containing bricks produced and sold for steel lades,
torpedo ladles and hot metal ladles have been
converted to environment friendly products.

This report describes the characteristics of
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Table 1 Typical properties of ECONOS
Quality MgO-C Al,0s;-MgO-C Al,0s-SiC-C
Brand and codes ECO-M3B ECO-A2B ECO-A2E
Chemical composition [mass%]
MgO 77 10
AlL,Os 71 66
SiO, 12
SiC 6
C 15 10 12
After drying
Apparent porosity [%] 4 5 9
Bulk density 2.95 3.06 2.80
Cold crushing strength [MPa] 35 35 40
Thermal conductivity (W/m°C]
at 600°C 16 10 12
Applications Steel ladle Steel ladle Torpedo car
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Fig. 1 Amount of gas components generated from

MgO-C bricks during heat-up.
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Fig. 2 Thermal conductivity of MgO-C bricks.

environment friendly carbon containing bricks and
performances in various kinds of furnaces.

2. Characteristics of the ECONOS Series

ECONOS series, also referred to as ECO series are
classified into MgO-C type, ALO;-MgO-C type and
ALO;3SiC-C type according to the materials utilized.
Tablel shows the typical properties of each mate-
rial. ECO-M series (MgO-C type) is applied to the
slag zone of steel ladles, ECO-A series (Al,O;-MgO-C
type) is applied to metal zone of steel ladles and
ECO-A series (ALLO;-SiC-C type) is applied to tor-
pedo ladles.

ECO series have the following excellent character-
istics compared with conventional products.

* Few aromatic compound gases such as phenol,
cresol, xylenol and so on. The fume level during
the heat-up process is greatly decreased. (Fig.1)

* Thermal conductivity of ECO series is about 30%
lower compared with that of conventional product
with the same carbon content. (Fig.2) Lower heat
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Fig. 3 Amount of aromatic compound gases generated
from MgO-C bricks.

Shinagawa Technical Report

loss is realized by applications of ECO series.

* It is possible to decrease carbon content because
ECO series have excellent spalling resistance.
Lower thermal conductivity is realized by lower
carbon content.

* Smaller joint erosion is realized by applications of
ECO series.

3. Performance of ECO Series in Actual Use

3. 1 Application to steel ladles

Steel ladles and hot metal ladles are commonly
pre-heated indoors, therefore the environment of
the working area is degraded by the fumes gener-
ated during the heat-up process. We make an effort
in order to solve this problem by applying the ECO
series to steel ladles.

Fig.3 shows amount of aromatic compound gas
generated during the heat-up process per 1 ton of
MgO-C brick. The amount of generated gas of the
conventional product was 2.7kg/ton. That of ECO-
M was only 0.1kg/ton. The amount of generated
gas was greatly decreased. Also, this characteristic
of ECO-A applied to metal zone is similar to that of
ECO-M. As a result, in the case of steel ladles with
carbon containing brick linings, fumes generated
during the heat-up process are greatly decreased by
applying the ECO series. The ECO series has won
favorable reviews by many customers, because of
the improvement in the working environment.

Moreover, the ECO series effect on decreasing
shell temperature and preventing liquid steel tem-
perature drop by the advantage of low thermal
conductivity. Fig.4 shows an example of shell tem-
perature in a case of the ECO series (C=129%,
MgO-C bricks) was applied to a 100 ton LF ladle.
The shell temperature showed a decrease of about
40°C.

380

w

D

o
T

A40°C

Shell temperature [°C]
w
S
o
T

wW

N

o
T

300
ECONOS Conventional product

Fig. 4 Shell temperature of steel ladles.
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Fig. b Shell temperature of torpedo ladles.
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Fig. 6 Photograph of torpedo ladle after 200,000 ton
throughput.

Improvements in the working environment and
energy saving effects by applying the ECO series to
the wear lining of ladles have been recognized. As a
result, use of the ECO series for steel ladles by our
customers has expanded rapidly.

3. 2 Application to torpedo ladles

In torpedo ladles for the transport of pig iron, the
prevention of liquid iron temperature drop is seri-
ous 1ssue for energy saving. We have made an effort
to solve this problem by applying of the ECO series
to torpedo ladles.

Fig.5 shows an example of the shell temperature
in a case where the ECO series (C=12%,A1,0,-SiC-C
bricks) was applied to a torpedo ladle. The shell
temperature showed a decrease of about 25°C.

Also, Eco series have the advantage of smaller
joint erosion. In torpedo ladles, joint erosion often
determines the service life of the furnace.
Application of the ECO series effects the stability of
furnace operation. Fig.6 shows the condition of a
torpedo ladle after 200,000 ton throughput. Only
slight joint damage was observed.

The energy saving effect on torpedo ladles lined
with the ECO series lining has been recognized, and
application of the ECO series to torpedo ladles has
expanded. Also, application of the ECO series to hot
metal ladles as well as torpedo ladles is expected.

4. Conclusion

The ECO series of environment friendly carbon
containing bricks have come to be widely used for
steel ladles and torpedo ladles on account of the
improvement of the working environmental condi-
tion and energy saving effect.

We will contribute to the conservation of the
global environment as much as possible through
development, production and sales of environment
friendly refractories such as ECO series bricks.



