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Abstract

A new series of intense exothermic materials called “HOTMEL” has been developed. Its

functions are mainly dissolving slag and raising molten steel temperature. It has been used for

blast furnace troughs and tundishs.
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Table 1 Typical Properties

HOTMEL-1 HOTMEL-2

Chemical compositions
(Chang to oxide value)

SiO, 40mass% 46mass%

Fe,0s 68mass% 67mass%
Amount of metal 21mass% 21mass%
Start time of exothermic reaction 12566 860
at 1000°C
—100mesh screen <3mass% <3mass%

1. Introduction

A new series of intense exothermic materials
called “HOTMEL” has been developed. Its functions
are dissolving slag, raising molten steel tempera-
ture, and so on. HOTMEL begins its exothermic
reaction when it is heated to over 700°C. And the
exothermic reaction becomes intense in a short
time. Its temperature rises to over 2000°C. The
exothermic system of HOTMEL is a reaction be-
tween metals and oxides. In addition, the exother-
mic reaction 1s generatable under inert gas
atmosphere because 1t contain oxides. HOTMEL
mainly consists of metallic silicon and iron oxide.
And after the exothermic reaction, it becomes metal
iron and silica through the reaction in equation (1)

3S1 + 2Fe;0; — 3Si0; + 4Fe -wweevveeees (1)

2. Characteristics

(1) Exothermic reaction becomes intense in a short
time.

(2) Little white smoke occurs during the exother-
mic reaction. (Little degradation of working
environment)

(3) Slag remains soft after the exothermic reaction.

3. Experiment

3. 1 The exothermic state

HOTMEL is shown in an exothermic state in
Fig.1. HOTMEL was put on 1500°C molten steel in a
high frequency induction furnace. The exothermic
reaction started after approximately 7sec. An
intense exothermic reaction continued for approxi-
mately 15sec. After the reaction, it became fluid
slag, generating little smoke while testing.
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Fig. 1 Exothermic state of HOTMEL.
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Fig. 2 Equipment for testing exothermic reaction.
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Fig. 3 Experimental results for exothermic reaction.

3. 2 Measurement of calorific value

The experiment equipment is shown in Fig.2. An
approximately 10g crucible was set beforehand in an
electric furnace and heated to 1000°C. A 10g sample
was put in the crucible. Heat transfer to the crucible
was measured with a thermocouple set under the
crucible.

The experimental results are shown in Fig.3.
Because the crucible came out of the furnace when
the sample was put in, crucible temperature declined
temporarily.

The exothermic reaction started after approxi-
mately 10sec when the sample was put in the fur-
nace, and crucible temperature rose to over 1300°C
for a moment with the intense exothermic reaction.

4, Usage Example

(1) Blast furnace trough: dissolution of slag

(2) Tundish: The temperature of the molten steel
rose at casting start and before ladle exchanging

(3) Hot repairs of converter: Provides heat supply
during repair



