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Reclamation of foundry sand
using natural gas

Summary

The cost of sand is a
significant part of the
operating costs of a
smelter. The concept of
recycling rather than
disposing of sand has
been implemented in a
very effective manner at
the Montupet smelter.
Located in Riviere-
Beaudette, Québec, the
Montupet smelter has

installed an energy-
efficient natural gas
furnace which has
enabled it to recycle
almost 100% of its sand.
Compared with the
alternative (disposing of
the sand), this system has
resulted in a cash saving
of around 90% per tonne,
and a subsequent
investment payback

period of under two years.

Montupet smelter, Riviére-Beaudette, Québec.

Highlights

Payback period less
than 2 years

Over 90% recovery
of all sand treated

Significant decrease
in operating costs

Improved final
product
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Aim of the Project

Before the reconditioning
system was installed, all the
sand used to manufacture
moulds (inserts) had to be
discharged into alandfill site
because it was covered with
residual binder. In view of the
enormous cost of buying and
dumping sand, and the fact that
Montupet planned to doubleits
production capacity in the
coming years, a solution had to
be found. In the interests of
cost efficiency and the
environment, Montupet re-
examined its policy of
discharging sand into a landfill
site. Since the company was
also anticipating an increasein
the amount of materialsit
would process in the future, it
decided to install asand
recovery system, opting for a
fluidised bed furnace.

The Principle

Sand to be recycled isfed
directly from the storage silo,
by gravity, into the furnace
storage tank. From there, an
auger feeds it into the heating
bed at a constant rate. The sand
then enters a fluidised bed
chamber which is maintained
at atemperature of 677°C by
submerged tube burners, which
produce a homogeneous
mixture of combustion
products and sand, thus
ensuring excellent heat
transfer. The air used in burner
combustion is preheated by a
recuperator, which recovers
heat from outgoing gases, thus
helping to limit fuel
consumption. The newly
cleaned sand is then introduced
into the fluidised bed cooling
chamber, whereit is cooled to
ambient temperature by an

Figure 1: Recycle system schematic.

air-water heat exchanger.
A schematic of the recycling
system is shown in Figure 1.

The Situation

At Montupet, sand is used to
manufacture mould inserts
which create cavitiesinside
castings. Resins are mixed
with sand and a catalyst to
produce a mouldable sand
mass which hardens without
the need for external heat.

Molten metal istransferred to a
pouring ladle which is used to
transport metal in the smelter
and pour it into holding
furnaces. The metal isthen
poured into moulds. Once the
metal has hardened, the
moulds are opened and the
sand is mechanically removed
from the hardened parts. The
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sand is then placed in a storage
silo, from whereit isfed by an
auger into the heating bed.

In athermal reconditioning
system, the binder is
eliminated by heating the sand
to atemperature close to
677°C. The organic
components of the combustion
gas are oxidised after a period
of time at this temperature.
This thermal reconditioning
system is fed by natural gas
and is energy efficient. At the
same time, the fluidised bed
creates aturbulent flow in the
calcination chamber which
resultsin avery efficient heat
transfer and uniform
temperature distribution.

In general, thermal
reconditioning produces sand
of aquality superior to that of
new sand. This can be
explained as follows:

¢ unlike new sand,
reconditioned sand contains
no fine particles;

* because the edges of the
sand grains are more
rounded, uniform
embedding of the sand
grainsis achieved;

 thermal reconditioning
stabilises the sand. With
more uniform sand, the

amount of binder required is

easier to control, resulting
in an improved product.

Sand regenerators are shown in
Figure 2.

The Company

Montupet Ltd manufactures
cast aluminium parts. It is
General Motors' exclusive
supplier of partsfor the
cylinder head of its Northstar
engine and V-8 aluminium
engine blocks for the Corvette
car. Montupet Ltd, asubsidiary
of the French company
Montupet S.A., has operated a
plant in Riviére-Beaudette,
Québec, since 1988. The
factory has a nomina annual
production capacity of

14,500 metric tonnes of
aluminum parts. Almost

400 staff are employed at the
Riviére-Beaudette plant.

Economics

Before the reconditioning
system was installed, all sand
used had to be disposed of
because it was covered with
residual binder. In 1994, the
cost of using sand totalled
CAD 109/tonne:

CAD 73/tonne for the
purchase of new sand, plus
CAD 36/tonne to dispose of
the used sand. With closeto
7,500 tonnes of sand disposed
of in 1994, the annual cost
amounted to over

CAD 817,000.

Figure 2: Two sand regeneratorsinstalled at Montupet.




Operating costs (CAD/tonne of sand processed)

Without reconditioning

With reconditioning

Cost of sand 73

Energy 6

Operation and maintenance 4.5

Sand disposal 36

Sand disposal 16

Total 109

Total

121

In 1995, two furnaces with a
projected unit capacity of

2,7 metric tonnes per hour
were installed at the Montupet
smelter. Results were
immediate: savings of around
90% were realised. In fact,
the unit cost totalled only
CAD 12.10/tonne of sand

reclaimed (seetable).
Although investment costs
(approximately

CAD 1,634,000) were
relatively substantial, the
payback period for the
investment was under two
years.

Please writeto the address below if you require more information.

Host organisation
Montupet Ltd

500, L éger street
Riviéere-Beaudette (Québec)
JOP 1RO Canada

Tel.: +1-450-2692022

Fax: +1-450-2693328
Contact: MrsA. Hince

Technical
organisation
Datech Group / Gaz
M étropolitain

1717, Du Havre street
Montréal (Québec)
H2K 2X3 Canada
Internet: http://
WWW.gazmetr 0.com
Tel.: +1-514-5983896
Fax: +1-514-5983461
E-mail:
bleduc@gazmet.com
Contact: Mr B. Leduc

ve ergy efficie cy

Swentiboldstraat 21,

6137 AE Sittard,

PO Box 17, 6130 AA Sittard,

The Netherlands,

Telephone: +31-46-4202224,
Telefax: +31-46-4510389,

E-mail: caddet@caddet-ee.org
Internet: http://www.caddet-ee.org
* |EA: International Energy Agency

OECD:  Organisation for Economic
Co-operation and Devel opment

IEA

The |EA was established in 1974 within
the framework of the OECD to implement
an International Energy Programme.

A basic aim of the |EA isto foster co-
operation among the 24 |EA Participating
Countries to increase energy security
through energy conservation, development
of alternative energy sources, new energy
technology, and research and development
(R&D).

Thisis achieved, in part, through a
programme of energy technology and R&D
collaboration currently within the frame-
work of 40 Implementing Agreements,
containing atotal of over 70 separate
collaboration projects.

The Scheme

CADDET functions asthe IEA Centre for
Analysis and Dissemination of Demonstrated
Energy Technologies. Currently, the Energy
Efficiency programmeis active in 12 member
countries and the European Commission.

This project can now be repeated in
CADDET Energy Efficiency member
countries. Partiesinterested in adopting this
process can contact their National Team or
CADDET Energy Efficiency.

Demonstrations are avital link between R&D
or pilot studies and the end-use market.
Projects are published asa CADDET Energy
Efficiency 'Demo’ or 'Result' respectively, for
ongoing and finalised projects.
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It is permissible to make a copy of this
publication as long as the source is
acknowledged.

Disclaimer

Neither CADDET Energy Efficiency, nor
any person acting on its behalf:

makes any warranty or representation,
express or implied, with respect to the
accuracy of the information, opinion or
statement contained herein;

assumes any responsibility or liability
with respect to the use of, or damages
resulting from, the use of thisinformation;
All information produced by CADDET
Energy Efficiency falls under the
jurisdiction of Dutch law.
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