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Dust Reducing Technology of Unshaped Refractories
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Abstract

Recently, unshaped refractories are widely used in the steel and non-iron industries. We have

developed a new dust reducing type of unshaped refractories for improvement of the working

environment. The new products have little dust compared with conventional products, and provide

good working conditions in the installation field for gunning and so on. These new products are

being used by many customers with good reputations.
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1. Introduction

With the rising concern over the earth envi-
ronment, environmental improvement activities
have been started in the refractory industry.
There are two types of environmental improve-
ments in the refractory field. One is earth
environment improvement for the purpose of
the reducing environmental pollution material,
conserving energy and resources. The other is
improving the working environment including
the installation and use of refractories. Most
unshaped refractories are delivered to the user
as half-products, and they become products by
being constructed in the user’s field, they are
different from shaped refractories. Unshaped
refractories are closely bound up with instal-
lation work. Therefore, the improvement of the
working environment occupies an important
position in the environmental improvement of
unshaped refractories. We have developed dust

* 1 FIEeAT &5 2 Wige 7 v — 7 E4EWIZEE Managing Research Engineer, Unshaped Refractories R&D Group, Research Center
* 2 e 45 2 W92 v — 7 Unshaped Refractories R&D Group, Research Center
* 3 FATIEgeAT &5 2 Wige Vv — 7 F— 241 — ¥ — Team Manager, Unshaped Refractories R&D Group, Research Center



Shinagawa Technical Report

Thhb, HLARELTIE, MEOIFH—%
AEER X RN EEDR T AT 5 —EBI2IE
FERZMAH L TCWAREIFT—3H550% &
TR TIE RV F 72, WA iE LR S IRAF
VT ZEEAN O EHR AR B X WA 1 B AT BE A3
T 5 FRIZ, FRWIARN T ORI T OBRE X
LT MEEHICE > TR REE L > T 5,
AMEXRE L CORER S 4 7V Ry 1 7O
BB ENT VB, £ OB TII/EE
HEECTH 2 H AR 2SS & L TR S
TWwh, 2T, INHHESEOMER R
AL ERI OB B 21T - 726

Fig. 1 |ZfERy EERIBL S, & HEsk i 2 © = — V4812
ANTEIRS -BOGEL R, (ERimITFE
THRADBE > TWBEDIZH LT, RpEMIY
S VEDSEIIE L, fERm & R L CHRER
WY E DV h Do Fig 2 IZFEERE TOWREA
VIR % 7R 9 AR BER AL SR i L 2 HE IR A L I
DISEED Y 7 IFNDFER IZHERE L 2370

3. MERLEDFFMAE

PERBLE AR ER O ERAE RO LB ik
Fig 3B X Fig 4 Zmd, WIATVL— Mo
B L 72 BRSO ) S FrE R ORI % 3%
ALLIESLRET 5. 20K, I AT L— b

Dust reducing type Conventional

Fig. 1 Dust reducing type mix and conventional
type mix in a bag after shake.
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reducing products in order to improve the work-
ing environment, and in this report, the features
of the dust reducing products are described.

2. Dust Reducing Type Unshaped
Refractories

Most unshaped refractories are delivered to
the user’s job site as dry powder materials, and
they are installed by casting or gunning. Rising
dust occurs where powder materials are input
to mixers and at the first stage of mixing in
casting. Some user’s job sites have a large size
mixer with a dust collector, but this is not com-
mon. And dust rises when powder materials are
charged into equipment for gunning and gun-
ning installation. Especially, the environment
for gunning inside a small furnace was severe
for workers. The semi-wet gunning method”
and wet gunning method (Shotcrete) have been
developed in order to reduce dust®**’. But, dry
gunning is still used widely as a repair method
because of its simple and easy installation
procedure. New dust reducing products were
developed to solve these dust rising problems
of dry mixes.

Dust reducing type Conventional

Fig. 2 Comparison of gunning conditions.

Glass plate for observation by microscope

Fig. 3 Test method for dust rising.
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Fig. 4 Conditions of dust rising tests.
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Fig. b Surface of glass plates after test.
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Fig.1 shows the photographs of dust reducing
type mix and conventional type mix in a bag
after shaking. The dust reducing type mix has
little dust in comparison with the conventional
one, because the bag in which the dust reduc-
ing type mix is in is nearly transparent. Fig.2
shows a comparison of gunning condition in
our laboratory. The gunning condition of the
dust reducing type mix was clear without dust.
That is easy to do gunning than the conven-
tional type mix. And it is good for the working
environment.

3. Evaluation Method of the Quantity of
Rising Dust

Fig.3 and Fig4 show the evaluation method
for the quantity of rising dust. At first, a glass
plate is set in a sealed case. Next, the dry mix
is put in the sealed case slowly. Dust rising
occurs in the case and dust adheres on the
surface of glass plate. After a few minutes, dust
on the glass plate is observed by microscope.
The surfaces of the glass plates after the test
are shown in Fig.5. The conventional type mix
has much dust on the glass plate. On the other
hand, the dust reducing type mix has very little
adhesion of dust, and the glass plate is clear.
Fig.6 shows the microscope photographs of the
glass plates. It was confirmed that the adhesion
amounts of dust of the dust reducing type is no
more than 20% that of the conventional type
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Dust reducing type

Fig. 6 Microscope photographs of glass plates.
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mix. Therefore, the working environment of
dry mix input to mixer and gunning equipment
is improved by application of the dust reducing
type.

4. Conclusions

The dust reducing type of unshaped refrac-
tory improves the working environment.
And in the case of gunning installation, gun-
ning is easy with a clear view in the actual
furnace. Gunning repair mixes for EAF, RH
degasser snorkels, steel ladles and castables for
general-purpose have already been used as
dust reducing products in actual furnaces, the
dust reducing effectiveness has been confirmed.
Table 1 shows the characteristics of the dust
reducing type products. These products not
only improve the environment but also have
better durability than conventional products.
They are being used by many customers with
good reputations. We want to expand the varia-
tions of dust reducing products from now on.

Table 1 Typical properties of dust reducing type products

A B C D
Hot repair gunning mixes Cold repair gunning mixes
Max. Grain size (mm) 3.0 3.0 3.0 3.0
Chemical Al:Os - - 87 43
composition MgO 88 84 3 -
(%) SiO, 5 6 6 42
Linear 110°C-24h - - —0.30 0.00
change 1000°C-3h —-0.2 —0.15 —0.20 —0.25
(%) 1500°C-3h —2.0 —0.35 +2.20 +0.50
Modulus of 110°C-24h - - 1.0 5.9
rupture 1000°C-3h 0.2 2.7 1.5 3.6
(MPa) 1500°C-3h 2.6 44 9.5 8.0
Typical application For EAF For RH For ladle General-
purpose
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