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Environmental Improvement of Tunnel Kilns by Switching to LNG
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Abstract

Environmental measures such as CO: reduction are big issues which should be considered
globally.

The fuel used for our tunnel kilns was converted from LPG to LNG as an environmental measure
in the basic refractories plant in our Okayama works.

1. IIUBHIC 1. Introduction
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Environmental improvement such as reduction
of CO., which is a heat-trapping gas, is a major
challenge, and should be addressed on a global
scale. We introduced our various approaches
about environmental measures in Shinagawa
Technical Reports issued as “Environmental
feature” in 2002. Afterwards, various kinds
of environment friendly refractories including

“Environment friendly carbon containing
bricks” ", “Low thermal conductivity magnesia-
spinel bricks for cement rotary kilns ?, “Tech-
nology for recycling unshaped refractories *’,
and so on were developed. These are used by
many customers.

Our approach to the environmental aspects
of refractory production is to use LPG (Liquid-
Petroleum-Gas) as fuel for tunnel kilns in the
basic refractories plant in our Okayama works*’,
which was established in 1996. We are conscious
of environmental friendly production, although
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Fig. 1 Inlets of tunnel kilns.
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Fig. 2 LNG storage tanks and supply equipment.

there are still a lot of heavy oil fueled-kilns.

Furthermore, fuel for our tunnel kilns was
converted to LNG (Liquid-Natural-Gas) as an
environmental improvement measure. LNG is
cleaner and more environmentally friendly than
heavy oil or LPG. An outline of the conversion
is introduced as follows.

2. Facilities

In our basic refractories plant, magnesia,
magnesia-chrome, and magnesia-spinel bricks
are manufactured. The monthly production is
approximately 1,900 tons. Two tunnel Kkilns are
operated as shown in Fig.l. Both Kkilns have
directly connected drying sections and are 150
meters long in total. Green bricks are dried and
burned continuously. LPG was used as the fuel
for both kilns.

LNG requires facilities different from LPG’s,
because there are differences in the structure
of the storage tank and the system of the vapor-
izer. The LNG supply equipment shown in Fig.2
was newly set up for the conversion from LPG
to LNG.

Incidental equipment for the tunnel kilns were
constructed one by one in two stages during the
autumn of 2007 and spring of 2008 respectively,
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Table 1 Characteristics of LNG and LPG

LNG LPG
High calorific value [kcal/kg] 13,000 12,000
Liquid density 0.450 0.507
Boiling point [C] -162 -41
ol cbton || w0
Combustion range [%] 5.0~15.0 2.1~9.5
Methane : 88|Propane : 97
Ingredients [%] Ethane @ 8|n-Butane: 1
Propane : 3|i-Butane @ 2

LNG LPG Kerosene Heavy oil

Index of CO: discharge per the calorific value
(ee]
(en]
\

Fig. 3 Comparison of CO.discharge volume
among various kinds of fuels.
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and the fuel was switched to LNG.

Concerning the operation of LNG tunnel kilns,
temperature distribution in the kiln should be
the same as that with LPG. Each equipment
parameter was carefully adjusted and controlled.
As a result, the same maximum temperature in
the burning zone and the same temperatures
in the preheating zone and cooling zone were
obtained. At present, the two kilns are oper-

ated stably with the same burning schedule as
LPG.

3. Advantage of Using LNG

A comparison of the characteristics of LNG
and LPG is shown in Table 1.

The advantage of LNG is further decrease
In negative environmental impact. Because it
contains neither the oxide of nitrogen (NOx) nor
the sulfur (SOx) compound found in LPG, LNG
is clean.

In addition, the amount of CO; exhaust which
iIs a problem as a heat-trapping gas, as shown
in Fig.3, is less than that of LPG and of other
fuels.

The effect of fuel switching from LPG to LNG
on CO. exhaust reduction is approximately 850
tons per year because of the reduced amount
of carbon.

Other advantages include safety, the wide
distribution of producing countries, and the
price. As for safety, the kindling temperature
of LNG is higher than that of LPG. And the
specific gravity is lighter. It is safer than LPG,
because LNG doesn't stay on the ground even
if the gas leaks.

The LNG producing countries extend widely
all over the world, North America, Russia, Indo-
nesia, Australia, Malaysia, and so on. It doesn't
depend as extremely on the Middle East region
as crude oil. As a result, the LNG price doesn't
soar along with the recent crude oil price, and
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is advantageous over crude oil in procurement
and cost of fuel.

The conversion from crude petroleum, kero-
sene, and LPG to LNG has advanced to not only
our factories but also various manufacturing,
other enterprises, and some city gases.

4. Conclusion

The Ministry of the Environment Govern-

ment of Japan announced realization of an
“Environment tax” in 2005.

The adoption of the environment tax was
postponed recently according to the internet
homepage®’ of the Ministry of the Environment.
The possibility of passing a law with a similar
content will be considered in the near future.

The tax rate of the “Environment tax’
is expected to be 2,400 yen per carbon ton.
The amount of the “Environment tax  load is
reduced by using LNG was calculated. 1.04 yen
per fuel-kg is necessary for LPG. On the other
hand, only 0.86 yen is necessary for LNG. This
is about a 17% reduction in cost.

We executed fuel switching to LNG at the basic
refractories plant where the production scale is
large and much fuel is consumed. However, a lot
of other equipments which use crude petroleum
and LPG are still operated. We will continue to
work on environmental improvement including
researching environment friendly products.
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