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Synopsis

“Recycling”and “Reduction” of “CO: Emissions” are highly common key words and very critical challenges in the world.
The Engineering Division of Daido Steel Co., Ltd., dealing with a wide range of engineering fields, is concerning strongly in
environmental problems. In this review, we report some of our engineering works and results, which involve the key words such
as recycling and reduction of CO: emissions.

Firstly, we mention two progressions on a steel making field. One is the introduction of the Inmetco® dust recycling plant,
which was the first commercial plant for stainless steel production. In this plant, iron, nickel and chromium are recycled at a
very high rate. The other is the new arc furnace control system, where we are trying to control electric power, fuel burners and
the direct dust collecting fan using an exhaust gas analyzer. This new control system is expected to save a lot of energy for scrap
melting.

Secondly, we introduce you to our new vacuum carburizing furnace. As this furnace (ModulTherm® Furnace) has excellent
acetylene control system, CO: emissions from the carburizing system are greatly reduced by combining a carburizing simulation
system.

Thirdly, we refer to our new heat treatment furnace that uses only nitrogen gas. This furnace does not use CO and CO: gases
and helps to reduce CO: emissions directly.

Lastly, we state our process to carbonize sludge from sewage plant. This low-temperature carbonizing process can make good
biomass fuel from sludge. The fuel has a high calorific value and is able to replace part of coals in coal power stations.
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Table 1. Operation records of Inmetco process system.

Treatment volume of waste 50000 t / year
Recovery rate of Fe 95 %
Recovery rate of Ni 95 %
Recovery rate of Cr 86 %
Recovery rate of Zn 90 %
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Fig.1. Inmetco process system flow diagram.
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Fig.2. Metal tapping at SAF of Inmetco process.
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Table 2. Effects and advantage in vacuum carburizing process.

1. Less environ-
mental damage

+ CO, emission reduction
+ Low heat radiation to ambient air to keep workshop comfortable

2. Innovation in
production system

+ In- line layout and synchronous production with machining and assembly line
+ Quick start up and shut down to solve irregular job shift

+ Smaller lot production to keep quality trace ability

« Computer control free from matured technician

3. Material and
process development

+ Surface oxidation free
- Steel contents design to add elements to create oxide

+ Carbide dispersion process and material to strengthen tooth face wear resistance
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Fig.6. Appearance of product of carbonization (low-temp.).

Table 3. Specifications of high-temperature carbonization and low-temperature carbonization.

Temperature of Time of Net calorific value o
s ) Principal uses
treatment (C ) treatment (min) (MJ/kg)
High-temperature Soil conditioner
o 700 ~ 800 12.5 N
carbonization or fertilizer
Low-temperature Substitute fuel use
o 400 17.6
carbonization for coal
Coal
— 27.9 Fuel
(for reference)
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Table 4. Comparison of GHG(Greenhouse Gas) Emission between incineration, high-temperature carbonization and
low-temperature carbonization. GHG emission is equivalent value converted CO, gas. Unit is kg.

. . High-temperature Low-temperature
. Incineration o o
Utilities Unit carbonization carbonization

per sludge ton Consumption (GHG) |Consumption| (GHG) | Consumption (GHG)
Electricity kWh/t 45.6 (17.5) 49.1 (18.9)
Fuel (heavy oil) L/t — (76) 57.3 (155.3) 35.0 (94.85)

Fuel (LPG) kg/t 0.5 (1) 0.5 (1)
Formation of N,O kg/t 0.903 (280) 0.146 (45.3) 0.012 (8.72)
GHG Emission kg-CO./t (356) (219.1) (118.5)
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