University of Southern Queensland

Faculty of Engineering and Surveying

Analysis of the Recycling Method for
Aluminum Soda Cans

A dissertation submitted by

HE Mingqian Belinda
in fulfillment of the requirements of
ENG 4111 and ENG4112 Research Project
towards the degree of

Bachelor of Engineering (Mechatronics)

Submitted: October 2006



-ii-

Abstract

Aluminum has been recycled since the days it was first commercially produced
and today almost one-third of the global aluminum consumption worldwide is

contributed by recycled aluminum.

The aluminum soda / beverage can is by far the most recycled consumer beverage
package globally by units, pounds and percentage recycled. It amounts to more
than twice the recycling rate and recycled content percentages for beverage

packages of other materials.

The research project seeks to investigate and study on the process of collection to
packaging of Lian Gim Aluminum & Supply Pte Ltd with an aim to improve the

whole process in terms of cost, quality and safety at the end of the project.
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CHAPTER 1

INTRODUCTION

1.1 Project Overview

Aluminum compounds form 8 per cent of the earth’s crust and are present in most
rocks, vegetations and animals. The aluminum is indeed the third most common

crustal element and most common crustal metal on earth.

Pure aluminum is a very reactive element and is never found as the free metal in
nature. It is very lightweight and soft. It has to be combined with small quantities of
other materials like iron, silicon, zinc, copper, magnesium, tin, titanium, lithium for

example to produce array of alloys of different properties for different purposes.

Aluminum is considered to be a young and modern metal. It has only been produced
on industrial scale in 1886 through electrolysis. Aluminum ore, most commonly
bauxite, is plentiful and occurs mainly in Tropical and sub-Tropical areas like Africa,

West Indies, South America and Australia. Since aluminum was first commercially
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produced, the unique combination of properties has enabled designers and

manufacturers to develop products to enhance our quality of life.

It had stated in the International Aluminum Institute Report for Aluminum
Sustainability that by the end of the twentieth century, the annual production of
aluminum had reached more than 32 million tonnes annually, comprising 24 million
tones primary aluminum and 8 million from recycled aluminum. Almost 100% of all
the production scrap and over 60 per cent of all old scrap is recycled annually. This

makes aluminum the second most used metal in the world.

From the above information, it is known that aluminum is a sustainable material as
seen in the current primary aluminum production level in the world, known bauxite
reserves will still last for hundreds of years. It is known that more than 55 per cent of
the world’s primary aluminum production uses renewable hydroelectric power. Since
aluminum products can be recycled, there is an increase use of recycled aluminum to

save both energy and mineral sources for primary aluminum production.

w%
CONSTRUCTION

PACKAGING TRANSPORTATION
% 6%

B TRANSPORTATION
B PACKAGING
Aluminiuvm's Major 5
Applications CONSTRUCTION
B ELECTRICAL
B OTHERS

(Source: The Aluminum Industry’s Sustainable Development Report)

Figure 1.1 Aluminum’s Major Applications
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Aluminum makes a key contribution to fuel-efficient engines in transportations. It
facilitates the construction of corrosion-resistance and low maintenance buildings.
Aluminum is also extensively used in packaging for protection, storage and
preparation of food and beverages. Aluminum can be rolled into ultra-thin foils
which are light, strong and have a unique barrier and insulation qualities to preserve
food and beverages against ultra-violet light, odour and bacteria. Aluminum

packages are secured, tamper-proof, hygienic, easy to open and recyclable.

Almost every aluminum product that is produced commercially can be recycled after
its end of life, without losing its metal properties or quality. As there is an increased
used in recycled aluminum in many different kinds of application, the aluminum

metal is also known as the “green” metal.

The focus of this project is mainly on the recycling of aluminum beverage cans. The
reason of the focus is due to the fact that aluminum beverage cans are by far the most
recycled consumer beverage packages globally, by units, pounds and percentage
recycled. It amounts to more than twice the recycling rate and recycled content

percentages for beverage packages of other materials.

The Aluminum Association, Can Manufacturers Institute (CMI), and Institute of
Scrap Recycling Industries (ISRI) released statistics on May 20, 2005 indicating that
Americans and the can recycling industries recycled 51.5 billion aluminum cans in
2004, for a beverage can recycling rate of 51.2 percent. This reflected a 1.2 percent

increase over the 2003 rate and the first increase since 1997.
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Aluminum Can Reclamation

Pounds of Number of Pct. of
Year Aluminum cans/pound of Number of Number of Cans alumin .m cans
Collected pou cans collectede¢||Shipped (billions)eee umimu
(millions)e aluminum collected
| 2003 || 1,479 [ 33.72 | 499 | 99.7 | 50.0
| 2004 || 1,518 | 33.92 | 515 | 100.5 | 512
0,
& 2.6 0.6 32 0.8 1.2
change

(Source: The Aluminum Association, Inc.)

Table 1.1 Aluminum Can Reclamation

Since the recycling of aluminum beverage cans is rising, a study on the recycling

method used in my company, Lian Gim Aluminum & Supply Pte Ltd, is carried out.

This study and analysis focus on the collection, crushing, packaging of aluminum

beverage cans to be sent overseas for smelting.
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1.2

Project Aim

The objectives of this study are:

2.1

Research and study on the existing process of recycling of aluminum

beverage cans.

Gather data on the procedures of collection, crushing, packaging of

aluminum beverage cans.

Analyze on key criteria of the whole process including cost, quality and

safety.

Investigate and develop new scientific methods to improve criteria of the

whole process.

Dissertation OQutline

This dissertation is divided into an assortment of chapters describing different

portions of the project. To facilitate the reader, this section provides the brief

overview of each chapter.

Chapter 2: Aluminum Can Life Cycle

In this chapter, the properties of aluminum are discussed. The chapter also goes

through the process of production of aluminum cans from aluminum ore. Details of

how the beverage is being recycled is also illustrated.
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Chapter 3: Recycling Aluminum Can

This chapter discuss on the reason for recycling aluminum beverage cans and the

benefits of recycling cans.

Chapter 4: Case Study

This chapter includes a case study on a Singapore company, Lian Gim Aluminum &

Supply. Analysis of cost, quality control and safety issues are discussed here.

Chapter 5: Further Work and Conclusion

This chapter gives a brief description of the problems encountered during the

development of the project and the recommended further works.
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CHAPTER 2

ALUMINUM CAN LIFE CYCLE

2.1 Research Information on Aluminum Can Recycling

Information gathering on aluminum can recycling was carried out at the beginning of
the project. The data collected focuses on issues range from formation of the
aluminum beverage cans until the execution of scientific methods to the production

system in Lian Gim Aluminum & Supply Pte Ltd.

Sources of information were obtained from local library (Temasek Polytechnic,
Singapore), USQ library, via Internet and direct from company (Lian Gim
Aluminum & Supply Pte Ltd). The scope of literature will revolve around the

resources gathered.

Before going into introducing new scientific methods to the company, an
understanding of the production of aluminum beverage cans is vital. The
International Aluminum Institute and Aluminum Can Group Australia described the

process of production of aluminum beverage cans in details.
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2.2 Aluminum Properties

Aluminum is a silvery-white metal with desirable characteristics of being light, non-

toxic, non-magnetic and non-sparking.

13 Atomic Number
AI Symbol
Aluminum
26.98154 Atomic Weight
2-8-3 Electron Configuration

(Source: T1AI)

Figure 2.1 Aluminum Periodic Symbol

Aluminum’s has versatile properties making it easily cast, molded, extruded and
rolled into infinite variety of shapes. Aluminum’s range of properties can be found in
many commercially available alloys. An alloy is a material made up of two or more
metals. Alloys are designed and produced have certain specific, desirable
characteristics, including strength, formability, and corrosion resistance. The
composition and logic of the alloys are regulated by an internationally agreed
classifications system or nomenclature for wrought alloys and by various domestic

nomenclature schemes for the casting alloys.

I1XXX Aluminum of minimum 99% purity
2XXX Aluminum-copper alloys

3XXX Aluminum-manganese alloys

4XXX Aluminum-silicon alloys

5XXX Aluminum-magnesium alloys
6XXX Aluminum-magnesium-silicon alloys
7XXX Aluminum-zinc-magnesium alloys

8XXX Miscellaneous alloys, e.g. aluminum-lithium alloys

(Source: IAI)
Table 2.1 Classification of Aluminum Alloys
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2.3 The Aluminum Can Life Cycle

The aluminum can production, consumer consumption, recycling and back to

consumer consumption life cycle process can be divided into 12 stages.

Life-Cycle of the Aluminum Can

SORTING & RECYCLING
CANS

SHREDDING BEVERAGE
CANS

CAN
ANUFACTURING

ALUMINA PRIMARY INGOT FABRICATION
REFINING SMELTING CASTING

(Source: Novelis Website)

Figure 2.2 Life Cycle of the Aluminum Can
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Stage 1
Bauxite Mining

A 4

Stage 2
Alumina Production

A 4

Stage 3
Primary Smelting

A 4

Stage 4 P Stage 11
Ingot Casting ) Used Cans Re-Melting
A
\ 4
Stage 5 Stage 10
Fabrication Used Can Transporting
A
A 4
Stage 6 Stage 9
Can Filling Used Can Sorting
A
A 4
Stage 7 - Stage 8
Consumer Consumption - Used Can Collection

(Source: The Aluminum Can Group, Australia)

Figure 2.3 Flowchart of Aluminum Can Life Cycle
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2.3.1 Stage 1: Bauxite Mining

Bauxite is found in four types of deposits: pocket, blanket, inter-layered and
detrital. The major bauxite deposit areas in the World include the Caribbean areas,

South America, Australia and Africa.

Blanket deposits occur in West Africa, Australia, South America and India. The
blanket deposits found in these areas occur as flat layers lying near the ground
surface extending over an area covering many kilometres. The thickness of the

blanket may very from a metre or less to 40 metres.

Pocket deposits of bauxite occur in Jamaica, Hispaniola and Southern Europe.
Bauxite is found in the size of depressions ranging in depth from less than a metre to
more than thirty metres. In some cases, a pocket of bauxite may be isolated in an
area, while in other areas the depressions may overlap and compose as one large

deposit.

Inter-layered deposits are usually found in United States, Suriname, Brazil,
Guyana, Russia, China, Hungary and the Mediterranean area. They originally existed
at the surface as other types of rocks or volcanic rocks. These formations are usually
more compact than in other deposits because of the additional weight of the

overburden.

Detrital deposits occur because of the accumulation of bauxite that has eroded from

other deposits. The Arkansas bauxite in the USA is mined from detrital deposits.

Almost 80% of the world’s bauxite production, mainly from large blanket type
deposits, is from surface mines and the rest from underground excavations in

Southern Europe and Hungary.

11
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Bauxite mining activities takes place mainly in numerous bauxite deposit areas
mainly in the tropical and subtropical regions but also in Europe. Global distributions

of bauxite mining areas can be seen labeled in red in Figure 2.2.

(Source: TAI, Sustainability Update 2004)
Figure 2.4 Global Distributions of Bauxite Mining Regions (Red)

Bauxite is extracted in surface mines with large blanket type deposits, typically some
4-6 metres under a shallow covering of topsoil and vegetation. Mining of bauxite
begins with the removal of topsoil and overburden (unwanted material overlying
aluminum ore), which are conserved for rehabilitation of the mine site. Deposits that
are hardened may require blasting with high technology explosives to reduce noise
and flying rock while producing adequate fragmentation of the rock. Once the
bauxite is loosened into manageable sizes, the hardened deposits together with the
bauxite ore are loaded onto trucks by front-end loaders and transported to primary

crushers, washing plants or to stockpiles.

Underground bauxite mines are used to exploit pockets or inter-layered deposits.
Water in flow is a problem occurring in most underground operations and

dewatering shafts are often drilled before mining begins.

12
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Australia is one of the largest suppliers of bauxite in the world. Bauxite is mined
from surface mines by Alcoa World Alumina — Australia at 3 locations in the
Darling Range in Western Australia as well as by other companies throughout

Australia.

Bauxite occurs in three main forms depending on a) The number of molecules of
water hydration and b) The crystalline structure. The three structure forms of bauxite

are Gibbsite, Bohmite and Diaspore.

Unit Gibbsite Bohmite Diaspore
Composition Al(OH); AlO(OH) AlO(OH)
Maximum Alumina Content % 65.4 85.0 85.0
Crystal System Monoclinic Orthorhombic Orthorhombic
Density gem™ 2.42 3.01 3.44
Temp. for Rapid Dehydration °C 150 350 450

(Source : World-Aluminum Organisation)

Table 2.2 Different forms of Bauxite

Unlike the base metal ores, bauxite does not require complex processing because
most of the bauxite mined is often of acceptable grade or improved by a relatively
simple and inexpensive process of removing clay. In many bauxites ore mined, clay
is removed by some combination of washing, wet screening and cycloning or hand

picking.

13
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2.3.2 Stage 2: Alumina Production

The Bayer process is commonly used in the aluminum industry for production of

alumina from bauxite. The Bayer process is considered in three stages:

Bauxite from Mine Cru5her

Digester — Stage 1
— Extraction

‘-L’ Bauxite Residue Stage 2

. o :
Precipitator —— Precipitation
IRDtary Kilh

= Stage 3

sluminag | —Calcination
&

(Source: TAI, Bayer Process)
Figure 2.5 Bayer Process
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1) Extraction

The aluminum-bearing minerals in bauxite — Gibbsite, Bohmite and Diaspore are
selectively separated from insoluble oxide components by dissolving them in a
solution of sodium hydroxide (caustic soda). The chemical properties are listed

below:

Gibbsite: Al(OH); + Na'" + OH™ ---> AI(OH), + Na"
Bohmite and Diaspore : AIO(OH) + Na'+ OH  + H,0 ---> AI(OH)4" + Na"

The bauxite ore might be washed prior to processing depending on the quality.
The ore will be crushed and milled to reduce the particle size for mineral
extraction. It is then combined with the process liquor and sent a slurry to a

heated pressure digester.

The conditions in the heated digester are set according to the properties of
bauxite ore. Ores with higher gibbsite content is processed at 140°C. Bohmite
and Diaspore is processed between 200 and 240°C. The temperature of the
digester monitored strictly, as there will be corrosion problems and a possibility

of dissolving of other oxides into the caustic liquor.

After the extraction stage, the insoluble bauxite residue is separated from the
aluminum-containing liquor by a process known as Settling. The liquor is
purified through filters before being transported to precipitators. The insoluble
mud from the first settling is thickened and washed to recover caustic soda which

is returned back to the main process.

15
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2) Precipitation

The crystalline aluminum tri-hydroxide (Gibbsite) or “hydrate” is then precipitate

from the heated digestion liquor:

Al(OH); + Na' ---> AI(OH); + Na" + OH’

This process is the reverse of the extraction process where the nature of the
hydrate is controlled carefully by plant conditions including seeding or selective
nucleation, precipitation temperature and cooling rate. The “hydrate” crystals are
classified into different size fraction and fed into the fluidized bed rotary

calcination kiln. Undersized particles are fed back into the precipitation stage.

3) Calcination

The “hydrate” is calcined to form alumina for the aluminum smelting process. In

the calcination process, water is eliminated to form alumina:

2A1(OH); ---> ALL,O3 + 3H,0

The calcination process is carefully controlled to ensure the quality of the
properties of the final alumina. The result is a white powder, pure alumina. The

caustic soda is returned to the start of the process and used again.

16
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2.3.3 Stage 3: Primary Smelting

Pure alumina after the Bayer process is transported to a smelter. The alumina is fed
into a reduction cell at high temperature for dissolving in an electrolytic bath of
molten cryolite (sodium aluminum fluoride) with a large carbon or graphite steel
container known as a “pot”. An electric current with low voltage but very high
current (150,000 amperes) is passed through the cryolite, splitting the oxygen from
the alumina leaving the remaining aluminum metal to be poured off. Molten
aluminum is deposited at the bottom of the pot and is siphoned off periodically, and
taken to a holding furnace, often but not always blended to an alloy specification,

cleaned and then cast.

There are two main types of aluminum smelting technology:

1) Soderberg Cell

This technology used a continuous anode which is delivered to the pot in aform of a

paste and which baking in the pot itself.

(Source: IAI technology types)
Figure 2.6 Soderberg Cell used for smelting

17
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2) Prebake Cell

This technology in turn uses a number of anodes in each pot which are pre-baked in

a separate facility and attached to “rods” suspending in a pot.

]
. m
W 51 =il
[E1C 1|
[E1 ||
[E1 ||
m= Il =
P |’ |-
SNl | | noo
s ol | | ] ,
S ol | | ] h,
7 | I I ] '
/ | ", s ] hY
[l CO ] ',

(Source: TAI, technology types)
Figure 2.7 Prebake Cell used for smelting

A typical aluminum smelter will normally consist of around 300 “pots” producing
about 400,000 tones of aluminum annually. On average, around the world, it takes
about 15.7 kWh of electricity to produce one kilogram of aluminum from alumina.
The primary aluminum production process uses very high energy, but throughout the
years, improvements in the industry regarding energy consumption and

environmental gas emissions have been favorable.

The bar graph on the next page shows that the average energy consumption during
aluminum production and the environmental gas emissions per tones when new

aluminum is produced have fallen by 70% over the past hundred years.

18
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0 “Ewm mmE 199 s . 1am 159 e 19 %9 193

(Source: TAI, Energy Use)

Figure 2.8 Electrical Power used for Primary Aluminum

Primary aluminum is formed at 900°C, but once formed it has a melting point of
660°C. In many smelters, the remaining heat is used to melt recycled metal. The use
of recycled metal in any aluminum product results in an energy saving of up to 95
per cent over the use of primary metal. Blending recycled metal with new metal
energy saving and also efficient use of process heat. There is no difference in the
quality or properties of primary and recycled aluminum. Many products, for example
automotive castings, building products and beverage cans are made mainly from

recycled metal.

19
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2.3.4 Stage 4: Ingot Casting

The molten aluminum from the smelting plant is then either cast or rolled into ingots
for sale as pure aluminum or mixed with other metals to be used as alloyed

aluminum. Different alloys are used for different purposes.

1) Casting

Cast aluminum are used in various applications which includes

e lightweight components for aircrafts, ships, vehicles and spacecrafts

e general engineering components where lightweight and corrosion resistant
are required

e architectural structures where lightweight and appearance is needed

¢ high technology products for commercial and domestic usage

There are two main types of casting techniques, sand casting and die-casting. In
general in the casting of rolling ingot, molten aluminum flows from a furnace
through a series of treatments to remove gas and impurities into a mould. The bottom
of the mould is dropped into a pit and water jets cool the mould until the ingot get

solidified. The ingots are then lifted out by overhead crane and ready for transport.

2) Rolling

Rolled aluminum is classified into three categories: foil, sheet and plate. Foil is
rolled aluminum that is less than 0.2mm in thickness. It is mainly used for the
packaging industry for aluminum cans and wrapping, building insulation, printing
industry and electrical applications. Sheet is between 0.2mm and 6mm in thickness
and is commonly used in the construction industry and transportation applications.
Plate is any rolled aluminum that is more than 6mm in thickness. It is found in

military applications and structural components of bridges and buildings.

20
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The process of rolling is separated into a 2-part process: Hot rolling mill and Cold
rolling mill. Ingots made during casting pass through a scalping machine where
surface oxides are scraped off providing a smooth rolling surface. Ingots are then
passed through a hot rolling mill before transferring into a cold rolling mill.
Aluminum is presented in a form of ingot state that can be up to 600mm in thickness.
This ingot is heated to around 500°C and passed through the hot rolling mill several

times to reduce the thickness to around 6mm.

The thinner aluminum is then coiled onto a cylinder and transported to the cold
rolling mill for further processing. Subsequent rolling and annealing of the cold
metal increases the strength of the aluminum alloy. There are various types of cold
rolling mills that is used to produce various types of rolled product with thickness as
low as 0.05mm. In general, the type of rolled product depends on the alloy used, the
rolling deformation, thermal treatment as well as careful adjustments to the
mechanics and chemistry of the process. Rolling mills are controlled with very

precise mechanisms and measuring systems.

The final product form the cold rolling mill is trimmed and coiled before packing.
The tab stock that is used to open the can is coiled and cut into narrow strips. The
end stock that is used for the top of the can is trimmed, leveled, washed and coated.
The body stock used for the bottom and sides of the can is trimmed to width. All
bare and coated products are oiled to protect the sheets during transport and assist
production of aluminum beverage cans by the can manufacturers. The finished and
packed coils are loaded onto semi-trailers for transport to export shipping terminals
or direct to customers (can manufacturers). Highly specialised packaging is used to

prevent damage to the aluminum.

21
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2.3.5 Stage 5: Fabrication

There are three major aluminum products sent from the rolling plant to the can

manufacturers:

o the body stock from which the can body is made,
o the end stock for the top of the can and

o the tab stock which is used to open the can.

The can body and the tops (end and tab) of the can are manufactured separately. The
can fillers attach the end of the can after it has been filled. There are seven stages to

making the body of the can and four stages to making the end of the can.

a) Seven stages to making body of can
1) Lubrication

A thin film of lubricant is applied to the aluminum as it is being uncoiled. This

lubricant helps the metal pass through the rigorous can making process.
2) Cupper

A circular blank of aluminum is cut out and passed into the cupper machine

where the blank is drawn into a cup.
3) Can Body-maker

The cup is moved into the can body-making machine where the cup is pulled out

to produce a can and the dome on the can bottom is formed.
4) Trim and Wash

The top of the can is trimmed off to a uniform height and then washed.
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5) Decoration

Decorative ink is applied to the exterior surface of the can and passed through to
an oven where the decorative inks are dried. A spray is then added to the internal

surface of the can and dried in an oven.

6) Necker and Flanger

The can passes through a machine that 'necks in' the can opening, reducing the
size of the can end. A flanger creates a lip on the top of the can so that the top

stock of the can can be attached after it has been filled.

7) Quality Test and Packing

The can passes through a light test, which checks the can for possible leaks and

physical damage. The cans are then placed on pallets and transported to the filler.
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2.3.6 Stage 6: Can Filling

Once the can bodies have been made, the cans are sent for filling. When the cans are
filled, the end is sealed on straight away to keep the drink carbonated. There are five

stages to how soft drinks are made:

1) Purify Water

Water is filter carefully to remove possible impurities.

2) Adding flavouring
Flavourings made from natural and nature identical sources are laboratory tested,
and added to a mixture of sugar and purified water. This forms the soft drink

base.

3) Carbonate Soft Drink Base
Carbon dioxide i1s added to the still drink in a carbonator under controlled high

pressure and low temperature conditions.

4) Sealing of Can

The carbonated drink is then transferred under pressure to the filling machine.
The end stock is placed on the can top and seamed shut. The can is then passed
through hot water spray to bring it to room temperature to prevent condensation.

Each can undergo quality testing and receives a bar code.

5) Packing of Can
Ready cans are carried by conveyor belt to a packaging machine where they are
packed into boxes. The boxes are stacked on pallets and stored before

distribution.
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Packaging is essential as it protects the content. The aluminum provides the

following benefits to the beverage cans manufacturer:

e Processing saves time as the cans fills quickly

e (Can chills easily

e The flavour in the can can be retained

e The can is 100% recyclable

e It will not shatter

e The can is totally rustproof

e It is easy to open with no lids or paper labels that end up as litter

e Its lightweight and compact which makes transportation easier and cheaper

e [tis safe to carry and does not break.
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2.3.7 Stage 7 - 11: Consumer Consumption to Can Re-Melting

Consumers buy the goods they need at prices they can afford. Aluminum beverage
cans are a popular packaging material with consumers. Research by the Canmakers
Institute in 1998 indicated that consumers liked drinks in aluminum cans for the

following reasons:

e Availability
e Price/value for money
e Convenience

e Light and portable.

Consumers consume drinks from a variety of places, not necessarily from where they
buy them. Most households recycle their used aluminum beverage cans through local
council recycling programs, and in many public places, such as beaches and parks,
where separate bins for recyclable containers and non-recyclable rubbish are

available.

(Source: JJ Richards & Sons PTY. LIMITED)

Figure 2.9 Aluminum Can Recycling Bins in Toowoomba
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Australia has one of the highest consistent aluminum beverage can recycling rate of
80% followed by Japan at 78.5% and USA at 63%. The purchase price of recycled
aluminum beverage cans is based on the monthly average price of aluminum at the
London Metal Exchange less the cost of reprocessing into new aluminum beverage

cans.

The used aluminum beverage cans are baled in different collection centres in the
world and then transported to re-melting plants. At the re-melting plant, bled cans are
fork lifted into a gas-fired rotary furnace that melts the aluminum in temperatures as
high as 780°C. The paint and coating on the aluminum cans melts and is captured by
a salt material called dross which later sent to a scrap metal dealer who extracts any

remaining aluminum.

The melted aluminum is then poured out of the furnace into a crucible and tested to
determine its alloy content. The molten material is added with primary metals like
magnesium, copper and manganese so that it is of the right consistency to make the
alloy for beverage can sheet. It is then poured to create an ingot which goes into the

rolling mill for can sheet production.

Used aluminum beverage cans that are recycled in Australia are primarily recycled
back into beverage cans. Aluminum does not 'degrade' during the recycling process
and can be recycled repeatedly. Recycled aluminum is also used in both high quality
cast and wrought products. The final aluminum product will vary in its make-up of

other elements according to the end use.
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CHAPTER 3

RECYCLING ALUMINUM CAN

3.1 Value of Recycling Aluminum Cans

Anything that is made from aluminum can be recycled repeated. Aluminum cans,
foil, plates, window frames, furniture, automotive components are melted down and
use to make similar products again. Recycling an essential part of the aluminum
industry is economical, technical and ecological. Aluminum companies have
invested in dedicated state of the art secondary metal processing plants to recycle
aluminum. The recycling of aluminum requires only 5% of the energy used to
produce primary aluminum (new aluminum from ore) and only generates 5% of

greenhouse gas emissions as compared to producing primary aluminum.

All aluminum that is recycled can be described as either "new scrap" or "old scrap".
New scrap is that surplus material that arises during the manufacture and fabrication
of aluminum alloys up to the point where they are sold to the final consumer.

Examples include the trimmings from the edges of sheet aluminum, turnings and
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millings from aluminum fabrication and surplus extrusion discards. New scrap tends
to come from the manufacturing industry and tends to be of a known quality and

composition and can be processed with very little preparation.

Old scrap is aluminum materials which have been used by the consumers and
subsequently discarded. This include a wide range of items such as used beverage

cans, car cylinder heads, window frames or electrical cabling.

The aluminum can is considered to be the most recycled consumer beverage
packages globally. The used beverage aluminum cans are gaining a significant value
and the market scrap prices have been increasing throughout the years. In the
International Aluminum Institute 2005, it is known that almost 60% of cans recycled
that year were aluminum cans. Almost 44 billion aluminum cans were recycled
compared to the 17 billion steel cans, 7.6 billion plastic bottles and 0.3 billion of
glass bottles.

Number in Billions

Glass Bottles Plastic Bottles Aluminum Cans Steel Cans

(Source: International Aluminum Institute Report 2005)

Figure 3.1 Amount of Beverage Cans Recycled Globally in 2005
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Aluminum Cans -- The Financial Engine
of Community Recycling

Value of Racycled Materials in U.S.4.
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(Source: U.S. Senate Committee on Environment & Public Works )

Figure 3.2 Value of Recycled Materials in USA
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In the data collected daily from the metal prices website , it can be seen that the

average market price for UBCs (used beverage cans) have been increasing.

Aluminum Types

Aluminum Scrap Prices

Used Aluminum
Beverage Cans

Automobile
Aluminum

Aluminum
Utensils

Aluminum Cables

Insulated

Aluminum Wires

| 0.73

|0.87

|0.38

0.28

0.2

0.4

0.6 0.8

Scrap Prices (USD)

Figure 3.3 Annual Scrap Prices of different aluminum products

The recycling rates due to the efforts of the global government authorities through

the coming years have been increasing significantly. The table below shows the

amount of used beverage cans collected globally in 2002 and 2003.

Country Recycling Rates No. of Cans Recycled Recycling Rates | No. of Cans Recycled
(2002) in billion (2002) (2003) in billion (2003)

Asia 79% 18 81% 27

Brazil 87% 10 89% 19

Europe 45% 23 48% 36

USA 53% 57 54% 60

Table 3.1 Amount of Cans Collected Globally
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3.2 Aluminum Can Recycling Process

All aluminum products can be recycled after use. Every two out of three aluminum
cans produce being the recycling process either at local recycling centers,
community drop-off sites, recycling bins. Aluminum cans from these sources are

then gathered at large scrap processing compounds.

Scrap aluminum is then transported to the scrap compounds where it is checked and
sorted to determine its composition and value. If the scrap is of unknown quality, the
scrap aluminum will first be passed through large magnets to remove any ferrous
metal. Then they are condensed into briquettes or bales and ship off to aluminum

companies for re-melting.

Depending upon the type of contamination present, the condensed cans will be
shredded, crushed and stripped off their interior and external lacquer via a burning
process. Then the shredded pieces of aluminum cans are loaded into melting
furnaces, where the recycled metal is blended with new aluminum. The molten

aluminum is then poured into ingots.

The ingots are fed into rolling mills that reduce the thickness of the metal. The metal
is then coiled and shipped to can manufacturers who produces can bodies and lids.
They in turn deliver cans to beverage companies for filling. The new cans are then

ready to return to store shelves in less than 60 days.
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3.3 Benefits of Aluminum Can Recycling

Aluminum can recycling provides many environmental, economic and community

benefits to individuals, communities, organizations, companies and industries.
a) Environmental Benefits

Recycling aluminum cans saves precious natural resources, energy, time and money
which will benefit the earth and also the economy and local communities. Aluminum
can is a sustainable product that can be recycled repeatedly. Each aluminum can be
recycled and turned into a new can within 60 days and be sold on the store shelves
again. In 2003, almost 54 billion aluminum cans in USA were recycled, and this
saves energy that is equivalent to 15 million barrels of crude oil essential for

America’s gas consumption for one day.

b) Economic Benefits

The aluminum can is the most valuable packaging to recycle and is the most recycled
consumer product in the world today. Each year, the aluminum industry pays over
$800 million for empty aluminum cans in US. This money goes to charity
organizations. Money that is recovered form recycling aluminum help countries and

their communities rebuild homes for the poor and support the needy.

¢) Community Benefits
Aluminum can recycling enables many charitable organizations and groups to earn
funds to further local projects. The money earned enhances programs, communities

and improves the quality of people’s life.



Analysis of the Recycling Method of Aluminum Soda Cans

3.4 Different types of Scrap Can Packaging

The Institute of Scrap Recycling Industries, Inc. (ISRI) (http://www.isri.org)
publishes specifications and practices for aluminum used beverage cans purchased
and sold in the worldwide. ISRI publishes four definitions for used beverage cans

scrap:

a) Shredded,
b) Densified,
c) Baled and
d) Briquette

3.4.1 Shredded UBC Scrap

The shredded UBC should have a density of 12 to 17 pounds per cubic foot. The
shredded material should contain maximum 5 percent fines less than four mesh (U.S.
standard screen size) and no more than 2.5 percent fines less than 12 mesh (U.S.
standard screen size). The material must be magnetically separated and free of steel,
lead, bottle caps, plastic cans and other plastics, glass, wood, dirt, grease, trash, and
other foreign substances. No other items other than used beverage cans are

acceptable.

3.4.2 Densified UBC Scrap

The densified UBC should have a density of 35 to 45 pounds per cubic foot. Each
package should not to exceed 60 pounds. There should be banding slots in both
directions of each package to facilitate bundle banding. The bundle range dimensions
this is acceptable are 41" to 44" (length and width) and 51" to 56" (height). The only
acceptable tying method would be using a minimum of 5/8" wide by 0.02” in
thickness steel straps. The bundles are to be banded with one vertical band per row

and a minimum of two horizontal girths.
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¢) Baled UBC Scrap

The baled UBC must have a minimum density of 14 pounds per cubic foot, and a
maximum density of 17 pounds per cubic foot for un-flattened UBC and 22 pounds
per cubic foot for flattened UBC. The minimum bale range dimensions would be 24"
to 40" by 30" to 52" by 40" to 84". The only acceptable tying method would be as
follows: Four to six 5/8" x 0.20" steel bands. The baled UBC are to be magnetically
separated material and free of steel, lead, bottle caps, plastic cans, and other plastic,

glass, wood, dirt, grease, trash, and other foreign substances.

d) Briquette UBC Scrap

The briquette UBC scrap should have a minimum density of 50 pounds per cubic
foot. The nominal briquette dimension should range from 12 to 24 inches x 12 to 24
inches in uniform profile with a variable length of 8 inches minimum and 48 inches
maximum. Briquettes shall be bundled or stacked on skids and secured with a
minimum of one vertical band per row and a minimum of one girth band per
horizontal layer. The maximum total package height should be 48 inches. The weight
of each briquette bundle must not exceed 4000 pounds. Material must be

magnetically separated, plastic, glass, dirt, and all other foreign substances.

The average price of the different UBC scrap packaging is shown in the table below.
The average is taken from a period of 6 months: April 2006 to September 2006.

Different UBC Scrap Package Average Price Per Pound (USD)
Shredded 0.70
Densified 0.71
Baled 0.73
Briquette 0.75
Loose 0.28

Table 3.2 Average Price of Different UBC Scrap

35



Analysis of the Recycling Method of Aluminum Soda Cans

CHAPTER 4

CASE STUDY

4.1 BACKGROUND OF COMPANY

This case study is done on a Singapore company, Lian Gim Aluminum & Supply Pte
Ltd, dealing with scrap metal processing. The company is located in 44 Woodlands
Industrial Park E. The company have been operating for close to 10 years but the
business have been stagnant due to the traditional operational methods used. During
the process of the case study, it is noticed that there is no proper system to deal with

the

a) Safety issues in the working area
b) Quality control for packaged aluminum cans sent for re-melting

¢) Financial control of the whole process

In this case study, the problems of the company’s system will be researched and
listed out. Scientific methods are implemented to improve the whole operation

system.
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4.2 Analysis of the company’s system

Stage A

Stage B

Stage C

Stage D

The total process of the collection to packaging for re-melting takes 30 days. In
Stage A, the first 20 days of every month is used for purchasing and collection of
UBCs from external vendors. No other activities is done during this 20 days. After
20 days of collection, Stage B will take around 4 days to complete, followed by 4
days of crushing and packaging of UBCs into bales. 2 days in taken in Stage D for

loading of bales into transportation to be sent for exporter who will send the bales to

Purchasing of UBC scrap

from external vendors

\ 4

Identify and Sorting of Used

Beverage Cans

Crushing and Packaging of
Used Beverage Cans

\ 4

Send for Re-Melting

Figure 4.1 Current Process Used in Company

either China or India for re-melting.
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4.2.1 Techniques Used to Improve System

The current process of the company takes a long period of time to finish. It shows

that the flow of the process can be shorten by using the Critical Path Analysis.

There are 3 phases in Critical Path Analysis:

a) Planning
In the planning stage, the sequence of activities that have to be carried out in
order to complete the project is recorded down. A network representing the

activities is drawn.

b) Analyzing and Scheduling
The critical path is then determined. A check is done to see whether the critical
path can be shortened. An analysis table is drawn up to indicate the earliest and

latest start and finish times for all activities and their available float.

c) Controlling
If delays are experience on the critical path, an action is decided to make up for

the time loss through either overtime or more men and resources.
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4.3 Cost Analysis of the System

From the system flow, it shows that there will be heavy workload towards the end of
month. The table shows the approximate cost break down of the expenditure during

the whole process. Approximation values are given due to the confidentiality of the

company.
UBCs Overtime Utilit: . Total
DEY Purchases s Wages Paymgnt IS E i a7 Expenditure
1 \ v v $350
2 v v v $350
3 \ v \ $350
4 \ v \ $350
5 \ v \ $350
6 \ v v $350
7 v v v $350
8 \ v \ $350
9 \ v \ $350
10 \ v \ $350
11 \ v v $350
12 v v v $350
13 \ v \ $350
14 N v \ $350
15 \ v v $350
16 \ v v $350
17 v v v $350
18 \ v \ $350
19 \ v \ $350
20 \ v v $350
21 v v $150
22 v v $150
23 \ \ $150
24 v \ $150
25 v v $150
26 v v $150
27 \ \ $150
28 \ \ $150
29 v v \ \ $1,000
30 v v \ \ $1,000

Table 4.1 Expenditure Break-down
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Direct cost

1200
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Direct Costs

Days

Figure 4.2 Graph of Expenditure Breakdown

Cost optimization can be used in cost analysis. In the cost analysis, there are 2 main
factors to be considered: Direct cost and Indirect cost. The direct cost are cost that
directly affect to the individual activities including wages, overtime, equipment
rental, purchases and transportation. The indirect cost will include the costs which
cannot attribute to any individual activity but are incurred in the operation of the
company. This includes the employees’ accommodation, administrative charges;
utility charges. As seen in the graph, the expenditure at the end of the month is very
high due to the cost incurred for the transportation of packaged scrap cans to
exporters and the overtime wages. The direct costs and indirect costs are totaled and

a graph plotted will determine the most economic Cost Schedule.
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4.4 Safety Issues in the Working Area

4.4.1 Safety Problem 1

From the pictures below, the crushing machine is surrounded by many other
equipments and items which will hinder one’s working area and may cause serious
injuries. It is also noticed that the employee working with the crushing machine is

not in the correct attire for heavy duty work.

—_
—_
—
o’
-
~

Figure 4.3 Dangerous Placement of Machine
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Figure 4.4 Narrow Workspace

4.4.2 Safety Problem 2
In the picture shown below, there is not fencing around the crushing machine. It is

dangerous for the worker to be operating the machine without proper fencing.

3 MAY 2006
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4.4.2 Health and Safety Management

An accident is any unplanned, uncontrolled, unwanted or undesirable event which
interrupts an activity or function. Everyone from the top to the bottom of the
organization has the responsibilities to avoid accidents. The above safety issue
mentioned should not only be the employees’ problem but also it concerns the whole

management. A safety policy should be implemented to avoid unwanted accident.

Causes of an accident can be classified under several headings:
a) Plant which includes narrow walkway, electrical hazards
b) Equipment including dangerous equipment, defective guard
¢) Environment including high noise, poor lighting, poor ventilation
d) People whom are careless, unskilled, over stress, untrained

e) Systems which are of poor procedure, bad housekeeping

The effects of these accidents will generally be:
a) Injury
b) Damage to Equipment
c) Loss of Life

d) Emotion that follows injury, pain and death.

To prevent unwanted accidents happening to the company, a systematic planning can

be implemented. A system for managing safety should include:

1) workplace inspection
2) accident inspection and follow up

3) safety training
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Workplace inspection should include audits and reviews, surveys, tours, sampling,
hazard and operability studies. Accident inspections require the collection of data
and the checking, selection and analysis of evidence. The result of the investigation
used to decide the causes of the accident, notifying the injured person, recording and
report findings. Safety training must be systematic and follow the plan-do-check-act

procedure for continuous improvement.

44



Analysis of the Recycling Method of Aluminum Soda Cans

4.5 Quality Analysis of Bale Scrap Cans

There is no quality control standard currently used by the company to control the
size of the baled scrap cans. A random measurement to different bale stacks show
that without a quality control for the crushing process, the bale stacks come in all
sorts of sizes. The universal standard size for baled stack is 24” to 40 (width) x 30”
to 52” (length) x 40” to 84” (height). Without a standard, most of the bale stacks
measured was more or less than the required dimensions. The dimensions of the bale
will be with standard when the number of cans is in the range of 8000 to 10000 and
the weight of the cans in the range of 130 kg to 170kg.

Baled No. of Weight Width Length Height
Stack Cans (kg) (24" to 40") | (30" to 52") (40" to 84")
1 11000 185 X X N
2 8500 142 N N N
3 9000 150 N N N
4 10000 167 N N N
5 10500 175 X N N
6 7000 116 X X N
7 8000 133 N N N
8 9500 158 N N N
9 7500 125 X N N
10 8400 140 N N N

Table 4.2 Random measurement check for bale dimension

The bales that are within the standard can be sold at $325 to $425. The company will
make a loss when the bales are out of standard. The exporters of scrap bales pay for
additional dimensions and deduce cost for lesser dimensions. Therefore there is a
need to set up a quality control system for the bale sizes so that the dimensions of the

bales are in constant sizes and the company will not make a loss.
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Four main steps can be used to set up a control standard for the bale scrap cans:

1) First through the London Metal Exchange Website, the standard bale size is

set up.

2) Use of the standard number of cans during crushing to ensure that every bale

is within the standard range.

3) Measurements of random bale batches to ensure that the standard is kept

constant.

4) Every random result is compared with the standard.

5) Corrective actions are taken when necessary.

The acceptance sampling method and control chart method can also be used.
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CHAPTER 5

FURTHER WORK & CONCLUSION

5.1 Problems Encountered

The major problem of faced in developing this project is the improper project aim
chosen during the initial stage. This resulted in having too much topics to research
and the scope of project went too broad. Instead of focusing on one topic in the case
study, there were three topics. As the topic scope was too broad, my focus was
diverted into different sections and ended up with unnecessary information for the

project.
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5.2 Achievements of the Aims and Objectives

This study aims to provide readers with more knowledge on aluminum and its
recycling properties. It also aims to study the life cycle of both aluminum and

recycling cans.

The project have successfully completed with the main objectives of this study

obtained.

A research and study was done on the existing process of recycling of

aluminum beverage cans.

e Data was gathered on the procedures of collection, crushing, packaging of
aluminum beverage cans.

e The analyze on key criteria of the whole process including cost, quality and
safety.

e New scientific methods were recommended to improve criteria of the whole

process.

5.3 Further Works

A further comprehensive study can be made to the company to make this research

more valuable. Several works can be made in the future:

e Focusing on a main point (Safety, Quality or Cost) so that better results can
be obtained.
e The scientific methods can further researched and implemented into the

company’s system.
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Appendix A
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Appendix B

Aluminum Cans & Scrap

Commodity Report
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Metals: Aluminum Cans & Scrap Misopuytsarreia

COMMODITY PROFILE

MARKETS ASSESSMENT Rl

OVERVIEW

Aecordng o the US. Gealogeal Survey, he estimated
peirnary auminum production (fFom argn matena) foe
1957 was 3.6 million metric tors, while secondary alurmi-
num praduction (fram soap material) was 3.7 million
rretric tong, OF fis recovered metal, B9 percent came
fream maw (nasufacumg) sorap and 4 | paroan came Fom
ald (discarded ahurninum producs) sorap Old sorap ac-
ceanted for approdirmately |7 pereant of the 1ol apparent
dernestc mnaumplion. Sppanent oongurnplion 5 totd s -
Frifm rodlcion Eis net mpons phe sock chanpas!

Used (@uminum) beverage cn (UBD) sorap & e rmgor
camponent of rocasad ol soap, aoourting for appron -
rrately one-halfl of the old aurmnum soap conaurmed in
the Unied Saes. Mest UBC sorap s recoverad & dumi-
i shaet and rmanufzoured back nio aurminum cang. Most
cif the cther types of ol soraparerecoverad in e form of

alens usad by the de-casting industry; the bulk of these
diecags are wed by the automotive industng?

Crvaral, the alurminum industry produed 1000 bllon ans,
ar |5 million o, in 19597, with the weaght of he aver-
ape can decinng 2| percert 1o 3157 cang par pound.
The sypical aluninum beverage can has a recyced-metal
certert of 547 parcent? The towl estmated UBS re-
werad natonaly n 1957 was 63.3 bilhan cans (572000
o), represaring an averal recovery rae of &3 percent
Thie average and-uger price for UBCS i the Southen Unkad
Sumes regon for 1957 wa F1,142.50 per won or $057
Enis par pound.

I et Carcana, ot ofan estmaed ol supgly of 42,851
wrg of UBCs, approsimately 21076 o were recoy-
arad by $e pulic and private seciors. Ths represens a 45
peroent averall recovery rate for UBC in Morth Carcina
n 1957,
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Mumber of | Number of United | Per Capita | FPor Capiea

Pounds of Consump tion

Year [Cans Shipped| CansPer Cans Shipped States Consumption (Mumber of
{ Billlirs) ' Pound' Population® | (Pounds) Cans)
1993 342 2351 3,1%2,138,258 | 257 752702 1238 35547
1554 Eel 30,13 3,285,761 859 | 280,252 437 1262 33034
1995 1007 3107 3.241,068.,555 | 362 Te(635 1233 38324
1556 Eel 3152 3,000,503 ,75% | 25175411 1170 37333
15957 1005 3257 1085, 661,652 | 26T 636061 11.53 37551
Average PB.68 3104 3,18 1,226,785 | 262,724 250 [FAl 375.58

Searces ) The Sanamm Ssecsesn
LA Coaris Bara

SUPPLY

e neration

The dornestic supply of surninum cang & presened in Rg-
wre | The waght of an indwdual dumnum can has been
decreing during the past five years as rmanufacturers have
Irmproved producton eficency. The nurmber of durmirum
car roduced by & pound of duminum ha inceased from
29.5 cars per pound i 1993 1o 326 cars per pound n
1957 . This, when determinng e rend of par capita sup-
ey, s necesany © ook 2 the number of cans rather than
pound being suppled. Froem 19593 unsl 1995, the quan-
iy of dlurminum cang corurmed Der DRrSOn per peRr roos
frarm 365 1 383, n noreme of 18 cars per person. In
1556, tatfigure dropped 1o 373 cang per parson per year,
b began to rse agan n 1957, The [9597 estrmate & very
ceme 1o the average of he past five years (approsirmately
376 cans), showing no definie vend of noesse or de-
Cree,

The generation and redoery esirmates of USCs in MNarh
Carcling are presented n Rgee 1. The proections for
peneration of UBDS for 1998-2002 were egirmated by
taking e |'9597 per capita UBC supply rate (11 53 pounds
per persan), mutpled by e mtopgted Mot Caraling
populaten for the nest five years. The genaration figure
amaurres That he numiber of guminum cang per pound wil
rerman relatively aongtant, and the average consumplion
per parsarwil rem an conaant as well, However, the supgly
of UBCs during the nest five years depends larpely on the
affects of iIncreasngly populer altemative beverage comaner
rratenials, The PET plstc botle s one maend that has
ssan sgifican grovah recently,. Much of the growh in
PET sape has been atvrbuted to R agpresdve caplure of
rriarket share in e soff dink container busnes. The fa-
et gromarg marken for PET bomles s dnge sere antan-
ers, egpedally 20-cunce drink bogies.*

Recovery

Based on aurvey results frorn Morth Caraling’s privee in-
dugtry and local goverrments, e edtimated ot LB
racowarad in Mormh Carglnag in 1997 was 21 078 wna.
This trarslates Mo a recovery rate of 45 percent, showing
& fourparcent increase from e |954 esdrmated UBC re-
cowary rate of 45 percent The Sate of Mot Caraling
irmplernented an alurminum can ban in Jdy 1994, but even
wath this rmandate, & spnificant portion of he UBDS cone
tirue o be endilled. |n Rgure 2, fe ropced quantites
of UBCs recovered for [998-2002 are esed on the cur
rent per capla recovery rae (587 pounds per person),
adusted for e pogulation estimates.

The national recweary rates for UBCS are presented in Rg-
ure 3 alorg with recovery rZes for Mot Carcling, In 1957,
the agtirmated rational recovery rate for UBCS was 63 per-
cart. This figure s an averape of the estrmated recovery
ras reparted by The Comane Raoding Iretute (55,1
parcent) and The Aurmrum Asodation (665 percent).
According 1o e Containe Recpding Ireitute, apgrosd-
rmately 74 billon cars out of the &6.8 bilion recyded in
1997 are impored cans.” Athough it s dificul 1o accu-
rael deterrring the avact quanty of cang baing impaned
for recyding, @ estirmated fipure should be wken nio a-
oot o auraely reflect dormestic peneration and recos-
ery.

Other Aluminum Scrap

Alurminuen LSS contnued 1o mske up the largest poron
af the sorap aluminum purchased domestcally in 1957,
Hewvever, dacrded auminum preducs fold soap) oher
than UBCs are also agnfica sowrces. Rgure 4 shows &
reakdown of the otal amount of purchased oid somap for
1956 and 1957, Furchased ald sorap indudes the mmateri-
als that are purchased from pest-comsurner sources and

1 Menbe Al Crns e Sergy ﬁ
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Figure I: Estimated Generation and Recovery of Aluminum Used Beverage Containers (UBCs) in

Morth Carolina
1994! 1997 1998 199% 2000 2001 2002
Gen eration 5 . =
(Tors)? 43,740 42 85| 43,504 44,073 44,60 45 055 45513
Nﬂrqll.llﬂﬂ'l' FOA000 | T 436850 | 754255 | T4l e84 | 7733067 | 7811,551 | 7A91,238
Estimated NC 1107 11 377 11657 2 1 12
Reac (Tons)® 15,683 21078 23T 21,657 21,518 22,140 23 364
Seuree: | L DEFIF, A marerd o Uhe Fatyding by aenl Py g Pl s PO 1 955 Uil

I T
3. Meath Carclin Facyding Sy, 1 3%
4. oath Carcin Cfice of Sai Paniing

Figure 3: Estimated Morth Carolina and Mational Recovery rates for UBCs

1991 19492 1993 1594 15597
Estimated Morth 4
13 }
S r 14.5% 1269 338% 45%, 45%
Estimated United
2 7
s - N &2.4% &7.9% A3.0% £0.4% 3%
Garme | PG DEMR fmmart o U Facebing i tnand Pl

Flatsriah i Blath Cachne |555 Uialds

3 Ther Aharrinnoan Saseriation
3 Pdorth Cir el Fmcyding Survary

Figure 4: United States Cornsumption of Purdhased Old Aluminum

Scrap lor 1996 1997 (Metric Tons)

Material Type | 55 Pereent| 1997 Percent
Aumiruem Cars 000 S | S 000 5%
Cagtirgs, Sheet, and Clppings Fe4 000 45% BAT7 000 35%
Crier &1,700 4% 110000 T
Aumnurn - Copper Radaton 17,800 1% 25 400 e
Total 1,714,500 1009 | 1,671,400 100%

o LS Canchogg il Survey, 199 aisd 1957 Aavnal Fagorts (o b, Taldn 4

o ot incude indhouge o pre-corsurner woran denved
freim the durmirumn roducion races. Aurmrum UBCs
were 57 parcent of dl $ie old soap aurminum punchased
dernegically in 19597, Castings, sheet, and dippings have
the second largest share, a1 35 percent. Auminum-copper
radiators and ather gurminum make up the remanng snal
perton of ol sorap.

Raure b shows the peneraton and recovery of all aumi-
rurn o 1993 19597, Induding old and new sorap. The
total secondary recovery figures are diferent fram the fig-

wes b sorap alumninum purdhased in Rpure 4. The ol
secondary recowery 4 the estmaed toal quanity (tom) of
aurminum and alurminum aloy produes rmanufaciuned by
secondary durninum producers dereed from purdhased
aurminum sorap. On average, for the mat fve years, old
ardd mew serap have held an gpeosirnatdy even share of
e ol soran corsunad.

OF the totl avallable supgly, the percentage of all dumni-
rurn recpced rermarg at @ound 40 pereent However, 2
large portion of durmrum produes are duratle goods, ad
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Figure 5 Generation and Recovery of the Total Domestic Aluminum Supply

(thousand metric tons)

1993 1994 1995 1996 1997 | Awerage
Recycled from Mew Scrap 1,310 1,580 1,680 1,730 | 2180 1,652
Recycled from Oid Scrap 1,630 1 500 1510 1,580 1,530 1,550
Total Secondary Recovery | 2540 3090 | 3.0%0 | 3310 | 38%0 3,244
Apparent Supply 7520 8460 | 8010 | 8330 | 8850 8314
Total Secondary Recovery

% 6% 40% 3% 421% 35%

| (Percent)

Servm: LS Carchprad Surasy, 15957 and 1958 Annd Rt for Samimem, Tadds |

Figure & United States Aluminum Industry Met Shipments
(thousands of metric tons)
[Major Market 1995 | % of Total 1996 |% of Total 1997 | % of Total
IT ransporation 2,608 TN 2 a0y . 2,990 .
Iortainers & Packagng 2,308 1% 2175 1.8% 230 2.7
Building & Consrucion 1,215 12.7% 1,325 13.8% 1,325 12.5%
Elactrical 57 &.5% &7 1 707G 70 &%
[-orsumer Duralies L-¥1] &.5% 655 &.8% 654 & 0%
Machinery & Equiprnent 5A) .00 &g 5.5% 626/ & 1%
Konher 175 L5% 251 3074 ELE 3. 1%
Dorneste, ol 8,258 B.3% 83,325 Be.6% 8841 B 8%
Ewponts 1,307 13.7% 1,287 13.4% 1,355 13.7%
il uminuim Total 9565 100 02 9613 1060 02 10,237 100 0%

Searor: The Manimim Saocdicn

it Irmporant 1o note Siat the apparent aupply of aurmi-
murn s poig o ba more San the anour of auminum
acaly aalate for comumpion & scrap within the same
year, Snce no data are avalable for the amount of dumi-
rurn (other han UBCS) reaverad locally in Mearth Caro-
lna, $e reawery raes are asumed © be amily 1o the
raticral FEas,

DEMAND

The dernand for UBS and ofer auminum soap s de-
pendert upan the suppl and dermand for prirmary alumi-
nurn derved fom argn maenal. The demand for pr-
ey alurrieum 6 deterrmned by the dormestic and nter-
natonal dermand for auminum inpot and aurminum fin-
Ighed precucts. n 1957, dormesic prirmany producion wias
estrnated 1o be 3.8 milon metic tong, whch shows no
relevant increase in oducion fram 1556,

Trarsponaton acoounied for an estmzed 32 percerm of
dernagic conaumpion n 1957 containars and packageg,
26 percert; buldng and corstruction, |6 perent electn-
cal and cormumer duraties, eight percent each;, and ofer
usas, 10 perent® The imematonal derbution of Uned
St pocxds, which & induded in the Uned Sutes dumi-
AU industry net shiprments (Rpre 8). B & mpoman a
dernegtic comgunplon. Bpans e duninum reman e
third largest cormponent of all shiprments, with a 3.2 per-
car dhare, madng imematonal markets foe durminum -
fal 1o he nodustry

The coraners sd packagng segrment of US shipments of
aurminuen i decreasng. The incressing we of dasties in
goda botdes is having 2 negative effect on e owerdl de-
rrand for aurminum packagng. Raure & shows he deoraas-
Ing percertage of comaners and packagng n United Sutes
shipmerms of duminem for 1955, 1998, and 1957, wih
the percartages bang 24.1, 226, and 217 respacively.
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Figure 7. Demand Estimates for Aluminum Scrap in the

United States and Morth Caralina

1957 002
e Serap Aurnrurn Congurmed in Unied Sates (long) 167 1 400 1,772,158
merth Carobna Popuaton (Sousands) 7.243 7851
Mot Carcina Demand (o) 47 260 B0 105

The aurminum indusry orrenty i atlemping o aounier
the e of dastics through a series of adéentiing and rmar-
ketig effors supporing e use of lurmirum cans.

The larpest and meost romsng segmen of Unted Saes
dhigmens of aurminuen & e transporation industry, Al-
rrinurn is & desirable rmaerial in the industry because of s
relzive arength and lghtweght proparies. The averige
aurninun dontent per passenper carpumped 1o 252 pounds
I 1996, up froen 151 pounds i 195 1.7 F e weof dumi-
num i atomobles contrues o grow, than the prosper.
ity of e tramsporiation ndusty may deterrnine the de.
rriznd for @urmirum, Snce e dermand for lighter carg with
Increagad fud eficendy i expecied 1o nse, his reens a
cormpatiive advartage for the guminum industny over the
stee] indusiry.

Crverall, losses i the packagng industry dhould be ofetby
the incessed e n he ransporiation ndusty, dlowing
for comtrued growth, Addtionally, & @rong imemationa
(pobal) econorny will contnue o be the diver for al au-
rrarrm poads, and should be consdered the best indicator
of what e demand for alurminum will be in the fure.

The per capta dermand for all sorap surmmm can be cal
cuated by didng he 957 sorap conaumption r2e (Rg-
ure 4) by the national popuation in 1997 and the pro-
jected populaton for 2002, Rgure 7 dhows the esimzed
dernand Br sorap dunnum in Merh Carcling for 1957
ard 2002, A per caplta dernand rate was esablshad for
19575 currert denand (|27 pounds per person) and pro-
jected cutward for 2000 Dermand 15 exdpacied © comnue
1o exceed supgly of duminum srap in Morh Caroina
Daparnding on the prices for rimary duminuen, Se indus.
wry should eagly be able 1o absorb aldtional amouns of
aunnum sorap a3 it becormes avalable.

Specifications

Snce rmost urminum i are procesed Into new cang, it
14 mperative that only high qualty sorp i gererated from
procegon. Fsacondary uminum need any adtional pro-
cesang, hen imed oo avings Wil be regimd by usng
sorap. Ao dng o the latitue of Sorap Racpding ndus.

wies, UBC sorap s be free of @eel, lkad, bozle aps,
Hastic cars, and other plastics, gass, wood, dn, grese,
vash, and other forepn sulstances. All UBC sorap rrust
underpa & msgnetic separation process 1o enaure te re-
rricwal of all fercaus rrateriak; any free lead & bags for reec
o ®

Prafiles of Major End-Users

The ahurrirurm industry encormpases & group of highly spe-
aalized busnegses . For UBCS to be recyded back into new
cans, they pam frough many diferent hindling and ra-
cesng stages, which are [sted below

. UECS are collected curbade or a1 local drogeoff
centers by resdent. Ao, some ndiaduak and
businesses eollect cans and Being thern o market.

2. UBCs are coleced by inermm adiate proces som such
& rmatenal recovery faaltes MAR) and are sepa-
raed from ofer food and beverage comanar,
Some MAFS have balers, wihich alows then 1o
ship the UBTS 1o end wsers, brokers, o wll ro-
CESSOS.

3. MARs without balers and busnesses or indviduak
that wish o ket UBCS indsdualy may bring
ther cars 10 & sorap dealer. Sorgp dealers consol-
date volurmes of UB O and sell tham 1o larger sorap
dealers with balers.

4. Balng oper@ion commondate bakes of UBCS unel
lar e truckload quantities ae generated.

5. Brokers and an sheet marufacurers purchase te
vuckload quantties of baled cans.

&, Can sheet ranufacurens tpaally have arange-
ety with ol procesors o rding he metl ad
el 1t ingots. Toll rocesson &0l & oontrac-
foey and are pald by can sheet manufxtirens to
roes S nateria and tymealy e not involed
in purchasing or sding he alurminum rmaterals.

7. Can sheet marufadurers mell e ingol nio can
gheat

8. Can maufadurens punch ol cang fram the can
dheat, oduce lids for fe cang separately, then
sal he cars back 10 fe beverape industry.
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Figure B: UBCs Five-Year Price History

[End Users Price (per ton) | 1993 | 1994 | 1995 | 1996 | 1997

|uarter | (March) $£90.00 | $750.00[$1390.00 [$1.100.00[$1.170.00
| anter 2 (e 456000 | 380000[ 3132000 SALE 113000
e 3 (Seet) 70000 | $107000($1 28000 | $9%0.00[$1,140.00
| Quanter 4 (Des) $520.00 | $1.31000[ %11 50.00 [$L010.00]$1, 13000
verage 5750 | $992.50($1,28500 [$1.032.33[31,142.50

Seouron - Ay Ty, “Tha Markeds Fage

While Morth Carcling does not host amy end-users, the
surraunding Southassem Unied Saed has @ consderable
share of the maor Unied Sates end-users. These compa-
mes are desoribed below. These desoriptons da not impy
endorsarmen by the Mo Caraling Dwision of Pollution
Fravention and Emdrcarmeantal sssance (DPFELY) or the
merth Carolna Departrment of Ewaronment and Mawral
Rasoiurce (DEMNR) of @ cormpary or IS produds.

Alcan Aluminum Corp., Mayfield Heights, Ohio, re-
epcles cns atis US. faolties in Berea, Kenucky; Greans-
e, Georga; and Oswego, Mew Yk, I 1997, Alan
eight 577 milion pounds of sorap cans, capunng 28 per-
cent of the market The cormpany paid supplers $375 mil-
lion e UBCa Y I addiion 1o the ampany s can recyding
actvities, Aloan’s Shellyealle, Ternesses, secondany aurmi-
mun faality annualy recydes agproxmatey |15 milion
o of post-aonaurmer sorap, such a3 cookoware and lawn
furniure 1o oduce aloys primanly for the autormobile
indusyy.

Reynolds Metals Company, Ridwmond, Virginia, ook
in 358 millon pounds of UBCS lawt year 3 |'F-parcam
share), up || percam from |55 The firrn also bought 35
rrlion pounds of other durminum soap at 99 ather loca-
Bong malionwade in 1957, Reynolds subsequently sold it
carsurner racpcling duision 1o Baltmore-basad Wise Met-
ai 1" Reynolds operales two roeang fadites n Mok
Carcling: in Clayton, near Rakigh, and in Chadote. Au-
Frieurn cag ane processed through & magnetic separator
and are shredded. Shredded UB5s are prmanly shipped
o Reyrakls recrmaton facity in Sheffeld, Mabtema Crher
aurninum sorap & processed, baled, and shipped to an-
ather recrmation part in Blichmend, Virgnia.

Anheuser Busch Regycling Corporation — ABRC,
St Louis, Missouri, & $e lamgest alurmirum recyder in
e world, 2 positon ithas held e 10 comsecutve yaars R
recycied more than 648 millon pounds of aluminum in
1957, equal i 20 bilion cans. The firrm capiured 32 per-

cant of e markel, an incesse of nearly seven parcent
during $ie previous year!! b [9%, ABRC recyded he
equivaientof rmore than 110 peroentof the Arhewser-Busch
beer cans thatwere sold. Cars that are purchased by A3 RC
from ro@aons are shipped 10 maor an sheet manufa-
turers such & Maan and Mleoa. Metal Contanar Corpora-
ey (M), wiich s @ sulsidiary of Arheuser Busch, pur-
chagas $ie can dheat frorm these manufzourers md makes
&0 parcent of Arheuser Busdh's carg. MO I8 ds0 & majoe
suppler 1o the sofi-dirk industry, produang more han 21
[l cars and 22 billon bds in 159597,

Al urmi num Campany of America— Alcea, Maryville,
Tennessee, oparale the laget duminum o sheet pro-
duction facliey in tha world in Alooa, Termeses. Moca Ra-
cyclng Company, & wholly awned subddany of Bloo, pus
chagas alurminurm can sorap for Silsmil, ad is oher faciy
in Mewburgh, hdane. The company uses wwa maenak
procesors n MNoth Caoing 1o roces USC0s for end-
use: Unted Metal Recyders in Bamersale and Wagram
Paper Sk n Soofand County Alooa dso buys ang flom
the Wasem pant of he Q2e for drect shiprment nio i
Marpavile, Tennessee, proaasing fadity Alkoa g ous
rendy aperales a primay duminum producion Bty in
Badn, Sanky County, Mo Caralna?

IMCO Recycling, lrving, Texas, & the word's arges
secordar y uminum recycer and ko recydes magnasum
amd 2ne. MO0 prmary busines & he recyding of ais-
torner-owrmed materials noemchangs for & rocesEng fee.
I custormens indude surminum aompanies such &5 Alooa,
Kaser Auminum, and Wise Matals who use recyded alu-
AU B produce containess, bulding @mtncion mate-
rials, and atomotive products, The cormpany procede
the aurmrum at 16 United States plants and also owns 2
B0-perent ineredt n & Geman gant MOD owrs two
procesang faclites in Termeses, Thealr Rocowood faciy
has & annual rmelieg apadty of 220 milion pounds and
the Loudon facity has an anmual capacty of 180 milion

P,
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Primary and Secondary Aluminum Prices

—+—Average US Spot
Market Prices for

Ingot

Gents Per Pourd
=B&ZEE

—a—Average End-User
T Prices for UBCs

1983 |94 1995

¥ ear

1996 1957

Surver [} Ay Fram, The Markots Fge
TS Car chigfead Sy, Sfamats ey Sirrsns ey, | 958

SUPPLY /| DEMAND RELATIONSHIP
Price History

The fva-pear rice hetory for UBCS & dsplayed in Rpre
8. The mice fucuations paralleed those for primany au-
rrwrrn et (Fgure 5

Maor mernatona economic everts (boh postive and
negative) appasr o be e larges convbitor o fuctus-
tiens in suply and derrand for gurminurm. bn e firs half of
1958 the UBC market experenced an ner-relted afec
of & rmger ecaomc dowrmum n Ass and & comrasting
bexring United Sutes aconormy. Recpders n e soap
rretal industry, a5 well a3 other recgpding ndusiies, dam
that the boost in the value of the United Stzes dolar is a
desbla-adged sword. On one hand, the delar s 50 svang,
that irmpanting raw material fom overseas s cheaper than
buping atwoad. On e other hand, Ssan wrendes have
devalued greaty compared o he Unied Sates doller”
Wishout the gpmificant dermand for finshad durmirum prod-
uets frorn Asian rnarkes, major surpluses are resulting, caus-
Ing & shurnp in prices for both primany and secondany mate-
rials.

£ of jume [958, the mice of UBS had dropped o around
35 e per pound, don 22 cents (39 paroert decnease)
frorn last year's averape rice of 57 cems per pound. fc-
cardng 1o one local rocessor, aurminum UBCs are typ-
cally & low margn / high wolume cormmeadty. With the
ourrent low prices, B beoomes dfial o obiin the de-
sred volumes and, consequently, dificd o maove the
UBCe

CONCLUSION

Unlke rmost recpdable corrrmadtes, e prices for UBCs
and other guminum soap aee dedived from perceised de-
rrand. F there s svrong gobel dernand for prrmary alumi-
rurn in the future, then the dermand for aurninum UBCs
wall contrue ta be favarable a3 well. Regardless of the fae
that aurmirum prices are arrently relzivdy low, the de-
rrand for UBCs and ather aumnum sorap @il rermains
grong encugh for the mzeral o be recpded by loal my-
enrments and privae industne The oot savngs and aoual
reveriue penerated from reapding duminum cans shoud
enable UBZS 1o cominue to be induded in al recyding
[ AT

£ the avarage | 957 mice of 57 @ns per pound, the asti-
rrated 23,000 tom of UBCs that were deposed e year
b & vaue of approsrmaiely 326 millon dollars. & thaugh
UB s are & high volume § low margn commesdity, with
Fe milion dolars worth of aalatde supply, there is sl
an enporun for new ar essing collaction and froes-
Ing busnesses o capiure the matedals profably,

I Mot Caroina, e arrent esmated recowveny rae of
aprcsirnately B0 peroent s sgnifiandy lower than wihat
waealld be antapated from a 100 percent dverson man-
date. The aluminum can ban, which went into effect in
Merth Carcling in July of 1994, has resuled in an esti-
rrted inarease nrecovery of only apgrosm el five per-
ent Alhough here are no calodaions of seandary end
e capacty avallable, here are no indications ®at the alu-
rrarurn irdustry woud not be wiling and able to adapt 1o
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e corurnplion of al alurnirum cang suppled fram MNearh
Cargling in e e, Thus, an increase nthe auminum
redwery rale sateswide depends more an improved col-
lecton eflcency, and not necessanly noessed capeoty o
rrarkey for the maenal.

RECOMMEMDATIONS
The state should take the folowng steps o increase UBC
recycing:

= Determing wiy sominum cas ane sl being sent
to danofill, The state should analyze exging recy-
ding prograrms inoall counties and make sure that
regden® and busneses have adequate aces 1o
recyding. Bther drop-of or arbade serdos need
1o e avalble locally for UBCS © be propery
diverted from disposal. This alemative s more
wialde than enforcng e alurminum aan en by w-
udl nepedion & local landils.

»  Eoleate boal povemnmen regeolng cooviinglors
that there are il DB to be recovered A base
rer o incressing Auminum cin recovery 15 the
risparcanton that UBC recovery 5 at or near 19
peak, baause of the lndfl ban and the relzivey
high value of UBCs

= moreee efftiency of acdng recrolng programs.
To increase the quanity of auninum colleced
throughaut the fate, aquitable, wadte reducion

e aollection Seterms auch & pay-as- you-theow
(PATT) shoud be encouraged. PAYT prograrms
dharge getemn wers based on e amoun ofwaste
penerated, prosidng financal incertives 1o reduce
ard recpcde. Corsigtent, tarpeted aducatonal carm-
pagys have also baen shown 1 iIncresse paraps-
Bort i recyding o opraTe.

Encourgge amall retal / demmerodl sedor recoe
ey The first siep the ate should ke o encour
g recovery o T sector B o wiark with coun
s o mereade awareness of the law among bush
neges. Snce e can ban went inmo efec more
than four years apo, avarenss may have wanad,
and B rray be e now o ermphasize the impoe
wice of complyng with he law. b addiien, mu-
ricipalitien and oounties should be encouraged 1o
earing te feasblty of addng snal busnege
fo edatng recydng programns, snce UBCs are a
reverie penerating maernal

Dietarmune the number of moltcEmily waldts m
fovth Cavealng phat ave ot being senaced with
regpoing A poertialy spnificant armournt of LB
frorm the resdental waste strearn may be discarded
n rruls-family unis. Determine the fasbilty of
ncuding Sese ks in edsting kol govemmean

recpling programs woud hep apiue addional
UBls.
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7 Fatriia & Funbort SepcbopTetid LS Cackogieal Sorvi Mo sk Informadion. [958 1.

7 Facyehng Laveki Foin” Asowrar Regoing Mard | 9598 o éd

* Lubm B Sehmidt "FET Fucyeing: Tha Wew fnem MARCOR Reiavee Rty Farwry 1998 o T200
B Eahbsn VWit "R Disprotis Sluminum Cin Fascyelng Fale " Ay Troas el 10, Mec 8. A 13, 1558
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Developments in aluminium recycling

by 5 Pownall*

Pecycing sluminium conseries meources but also reguires less energy 1o procss
than beuxile or slemina. Resing energy costs have led the secondary aluminium
Incuglry o consider where savings can be made. This arice descsibas S Sevnlop-
mend of an aluminsum necyoling plast which incompsarates the et furracs schnol-
oy and takes ervironmental considerstions iFlo secoust whilsl smacimiging enengy

efficiency.

irsl mpression of #w secondan
akuminium industng may wel B of an
industy which is ovarshadoend By
tha primary pioducers. Howear, il is an
induatiy with & astrer=aty importand role fo
plig, in tarme ol aneegy saang. oo
manlel profechon, and in the develspmant
of rew enpgy saving and paflution coninl
hechnoiogy = lechnoiogy which il rel anly
Imgrove B oen prochssas Bl which will
also had inesiabie spin-ols inlo oher n-
QUEITIAE.

Tha alumifsum scrap busness isof maor
Frpatanas 10 e alminium industry. Cone
smpton of alumirium in e UK b8 abot
10000 tonnas a vear, with up o 30% of
that boing reclaimed Wom serap. Leng
SICONCAry AluTInesm conieres By,
e pROCLESON Ol Srmary slumniam friom
haissla and auming maurss 260460 and
Fa50. per bonre of iIngol  respociivaly,
wheneas secondany aluminium maling e
pares ondy 1415 G por jonre. |n addon
0 SIINg SRaTGy, MeCEHifg Flpd by eon-
Sl MROUES & salioas (he prassLEe
on Cearhirdersd dumprg sites, contnbut-
g 1 efrerirrsanlal profecion

Linlil recintly, snergy corssnvation within
the secondary slumniam industry was not
consdered ortical. Prionty has akweys
besn given 1o finding oad massrial al (hs
righl meica, blanding i, % faxmise the
financial ralum, aad Endieg 8 marksd for the
produst. Hirwersar, The reing cost of enomy
wnis e mid 10708 has stmulatod e

wearch bo el nre ond morn eficiont

processes for almibium Sorap [ecovay.
Snce the socondary aluminum indualy
usas up % .10 milen Glyaie o anegy
lor modting, tham & & dined saving 1o b
gained Inoim ese hs srallss] increass n
el albiendy, B addiion, Sere are furthor
svngs o be reade nadienctly; 20 fonnes of
uvsabie secondary aluminiom con be pro-
duced with He samo amount ol anengy
needed fo produce 1 onne ol primerey slu-
rrinium. By covira mabal eceroany within a
sacondary making furrices can, hemiom,
bk jusiiiod beiely lmos o, & properky
chmgned lumace can resut in reduced
drerss frmaton, leading to sgnficant oner:
@y savings o0 dross miling and rematiing.
Tne usa of new techrology could alss alow
tha economical necyoling of Malariss which
are cumanily baing washal

Temman. (558

Sources of sarap

Tra lwrgest secioe ol the scondany slum

niam inday corasta of secondary sme

s, which recover aear 150,000 lonnes &
vl of alumnivm sorap, comedting i W
wcardary ngol Dy remeling of miving
figs 1 ancl 2. Howowor, the quallty of e

Fig 1 Raw shalins hivyg desaened o e
Freniay sk )
sorap aviilable [ tha secondary srelers 5
dainrioraling This primary and wrought in
duglnag & using moreasng amounls of
chyan srap. lnmnng the secordany Smia
fem with the contamingied matenal Tha
socondary smofiors ane, theselone, haang
e chrlop energy atfcaen mePds of des-
Ing with such scrapg in onder o slay in
busingss, fig 3

e | R

Fig 2 The foal praducd, ssgoncian siymniu wgoks

Analysis of the Recycling Method of Aluminum Soda Cans

Tezhricaly il w possible Tor smelers o
recovar aimost ol frpes o serap; in prac
Bl maycling ms consiraifd by sconomic
fators, Tha high cost of cantroling lonic
fymace emissions, or inslance, 5 a res
fraim on recydling Sciap aenlaning plastcs
and it oeganic Meilansls Polerdaly re-
oovabio akmifium iofaling 12,500 108
nEs & year @ sl o3 a conlamingst in
non-lercus and forous metal scrap, dor
Emcyent (5 soparation b urece-
al Trene are olso oomphice types of
aumrim scrap which canne el b recy-
ded soonomicaly. Tha complss maienal
roudes glazing bar with mad Aashings.
thermal bamia: wiidow frames, arad low
grade coalud scap s lsmenaten I add:
o W e comples and  conlamiriEd
Scrap, aboul TT000 onnes ol Ak
il and packaging are thio
cause i s uneconomical |
recycing IS dogged by Faavy mall insses
LN Donvenlicne | s pmeni

A good sturen of moondary aklaminim B
care. In the Uinited Staiss cver 55% of ol
alrsifoum cans ars reopched, wWhihaas
Iha LIE leme then 1% on racowsiad, Ths
Ipa i= B0 aea imo which e secondany
alminium ndusing = plasnng fo deveiop.
Can coliechion schames am berg insi
pated, and, ofca the publc = sutboiniy
infaimad, it i hoped thal fess wil begin o
mpive Fus percemiage rmoovery e, §g 4.

Recyeling plant and equipment

The scondary indusiry is mowing vwans
¥ design of enengy eficent iracs plast
and s ipmeni which can daal welh e new
Fypes of scrap efficiendy, a0 lwards e
cpiimisalion of Wan! alasdy in pusience, o
reduce enengy conssmpbon. A certain
amaurl of enengy hes almeady been sased
by i procfucens ab very Fiife cost, By keap-
ing fumaces well maintained, mesEsring
fusl conssmplion and planning peodacion
for greales! effciency. Some plants have
besn retrohited with updaiad anesgy saving
equipment, and impeovad By the instalaion
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Fig 3 Trpcs aumusem scran. abown past
auTiitem, below bade' ohd robied sminiss

of etar combuston soquipment. The inoor
pormton of recuperatons, the oonina of air o
manian consistent combstion, the wee o
new oeramic-hone inings and the radrearny
ol washe heat nave all consbulad b snangy
Sliang within I induiiny

Thras types ol srwiary sumniam fur-
nEcn arg prossnlly avsbabis om British
mppiers the large mverbalony fumace,
and rotary tumace both of shich can be ol
or gas feesd, and e inducBon Sanace. Re-
veibalony lumacos ang the masl widely
used fof abmisium malieg e in sany
Cxlsels it ufaialors Fave sl nol besn SHed
r ul‘ll:ulu.:r B ganerslly abod B-
Largs wolumes of =crap can be
chamed into the wel ol those fumaces;
horwaver, drect e impdngeman fands 3
el in subatsntin) melt icases. Aoy fui-
nicos are oHoient im bEms of el -
oy and am widoly usad ko i o
grade perap; melting asd rafining is
assisied by the rotating acties of the fur-
nmce. I normal oparalios, a quankly of
MHieal 5 malted n 3 mobhes B Benasth
Mete, thevoby minimising sxifsilion, Hiow-

]

avar, i se of salis necessitales oosdy,
e voluma, fuma Atration control, and
the impcas e 0McUR 0 el Fduckon
fumages ard akad SifcEn n 8 il gl |
recovery, with the macepben ol mating
shghtty comfamnaled. high surface sres ko
wolume ratic, oated scrap. This tpe of
fumate & wswlable o =k fus refinng,
and tends tn e used anly for high grade
strap. Lke the ratary lumaces, a lamge
SOl CApRcily of tuma Mealing sguipman
% regqured, Tor which ARy (06T nan &l
about TIHKyesr per 1000Cim, On inflal
chseriton, inducion appsam ¥ be the
most enegy eficen! of the thies fumaces,
comveing about 50% of the elecincal orer-
@y nln e matal charge. However, be
ChlR elechicty & commrted Som fossl
dnl al aboul 34% affcincy, the ol
snangy alfcangy can onk ba congidenad in
e aboul 1738, g §

AT BRrgy afficient recycling
Sy siem
Allhcaagh the sacondany o Ly ]
5 mong iowanis equipment which is oth
enengy ethcient and able i mall sl ypes of
aumnim soap winout assooaled polu-
fion problems, there is a5 yet no Sysiem
avalatie an T makel which Feals fess
crilafia I ORciing W updata it Auminam
operation, J Meldyre (Non Famcus) Lad
Iheretons Toursd il Fecessany 1o devalop &
frnace sysiem in conpncion with i sister
oompany - Wciniyre (Machinery) Lid b in-
nofporaie all ihe receni advances in enegy
affciency, poiluion cortral and fumacs
Rchnoingy and credia the complens alumi
niam iy g e

Trey iew seCOndany aluminum maling
Pt wiich i currandy under consTuciion
&t J Mcintyre [Mon Fermus) Lid B & com-
binason of new and ewstng lechnology,
ased on a cosed wel and a dry hearh
fumace. The system takes a different
approach 10 alumisium melting, both o
Wi of th shapse and dasign ol T fue-
Faiid wid, and in the inslalaton of new
equipmen]. This mckcas FBol Gas reanrcula-
Bon wih fue gas punbcaton, an efioes
rpcuperaionregeneaion hoat recoreeny sys-
fem, and an innovaiwe promess wherebhy
pprobysis gases of suficlent calorfic valus
can be had back ino the fumace as hot
chean gas. Tre mog! imporiant comporanis
of T placd ane Odescnied Detiw

Clogad well furnace: The irsdiional
chused well forrace offers quiie good metal
racoasery et sulfes Irom slos mefing rates
and high anergy costs par onne of ingot.
Tix caroms Tha anargy Coraumplion
probism, & lumads Boar wity a calculalad
skaps has bean developsd foe e res sye-
b resulting in a subsiantial mprovemand
in Feal franster, || s aspected that the nes
design will improve the rabio befween bak
capacity [lonnes| and mek rate [lonnes!
howr] in e vl bom aboui 40:1 80 134
A pdditonal probiem with e standasd
closad wall fumnacs was that mmeesion o
plaste coaied metal e S louid metal
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bath ksads 8o ropd myroiyss whch can
cause excossive molal Ksses and
craasad dross Iemaion. Tha new systam
therafomn inckals a hol gas recmulaion
aystam designad Lo ansug fomlielked
pvrobysis ol all cordammaled scrap befons it
ks iy e well, This praums ciean, pre-
Fagled. decoaled strap and 3 comEspon:
dingly high metal recovery rabe, which Fas
nil Ibten atempted bedore. Sorap mefled in
this furnace will tend io ba Bght and woium
nois; this s the most diffcult makeal 1o
daal wih i s of malal recovary and
e i kn InBnorTcl o i
pess g 6

Oy haarth Lemdces: Since this s the most
untersal fumace avalable for scoondany
aluminium mediing i mas also incompomied
iro ihi new Syskem design Tha ecuipmant
i D changed with &l tppes of al
ncha rAmTaled SCrap, & By i
allachmenis can be cragged cul via the
front of fe furnace; bul dieect fame m-
pingemeni. high enengy cosis, and ow met
al recovesy rales negale the uschuness of
Fig 4 abowe Thorma' barvier wisdow
Ferthics, @ BRD/CR aRDHDE of COMPALY Akt
mum erEn, Below mumvm can see

Aoy and Hasmisi
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L

i
Fig & Tanng mmoked sushsun scrap
I s ndvwchion Smaca
ez dry hearih undoes canain SreusGlanceg.
Redasign of e fumace and fming of & Pol
QA FRCHCLIAEON SyFIRMm allows SEd 0 be
dennatad by pyroksis gl the Grganic com-
penants, and aol usll thes i compiele wil
T BT coms into operabion. By metiing
the clean preheated scrap under a coninok
ed fame, metal EOvETY raNS A @n
pemied b be greatly impioved. O Dacos-
ineg maitan, W akimirium wil Sepee ke and
FUA 0 TN Daca O e Oy Baarth fambser
Trwr siope o W lumace has agan been
caculaled 1o sliow i o hold 4-5 jonres of
liquid akmicium. This maans al tha fur
nace can mell & cerlain amount of Sorap in
thi ligukd bath rather Tan By dired Tame
incraasing metal recorsany Sl lufihee
The inawatkee dry haarih lumace is @

pecind 10 achiEe o AVETagR fRCovery Of
beowenn 0.85 and 0.9 wng 3G o
anrgy. Thi SIS MCTREE In re-
povery of & sl % ower the s of &
drect gas or ol Ered reverbatony furnace
Using the new ciosed wol lumaca, the
WD IBODWETY Fatd would D Dbwien
0.9 ard 095 wilh SRaigy COnBsmpneEn of
This fajsasaints i s

o e Gwer the wse ol 8
slandand revarbaliey lurnace. ig 7.

Hiof e recircwabon sysiem: This seves
1o boih thie decoating and preheating of ihe
b AT SOrE, Mailling o incrassed
mieal ImCovaTy and @ much leer ersngy
ugage han Fus previousy bean possiohs
I 1 ghirged well furnace, the bess of the
wpetnm i the Dlesding of hol air fom the
Nat bath nio the anea abosse the liguid mesal
Fig & Thw row cloaad wall Grosca &
o Mgioryre (Now Fampus) Lid

Pawiary | LY

wall This providas soicient ot ges o
Erarokiai and praneals e malal Balora B
IR Fas iaiben malil Balh. The
Ml gaE meormdebon eysiem wilin the dry
mearth furrace uses the heat sealanie wih-
n thay chambar o decoal and prehaat the
sorap undl / is near o s meting point. This
resuls in much roduced medal lossss and
orangy usags, and i & ihe first Sme that
pretaaling his boen atampied using tha
Fudil Troath wAllen & hindcs Prévicis di-
sigre hinen irmoskessd The use of Fesal which
nas already passsd culsde the lumacs
chamber and by recuperaloe where heal
tronsior 5 inefficient. The syslem also pro-
whies a longer residonce time Tor the buen
sas within tha fumacs, sculting 0
W pugion ol oigires el
nantE wil naial charge, aed s
lore . thes decosting al scap

In addition o being atficient in fems of
prahaating and decoating tha metal, recr
oulpion of gams provides & solulion o
srwironmanial problems sinca liege vol
umes of ar am not mgquined 16 emoe he
contamnanis. Any goses which have ins

Aciont cakonfic value for reusaca travel out
of the urnaces at & conirolisd rats @l Dass
Fwough an allarhuming wl and & ow
wirhime bag Heation el By the fme Fe
fup gases resch the baghouss, all com-
masibles have been removed by buming
The gas &, therolore, relatvey cean al this
slage. H is also cool, having been passed
Femigh the recupeialoregerralol Sy
wim., The adfitons ckanng Dy ory s
srrubling ersres corrplens poliudion Gon-
w0y live wolume equipmen is requinsd
becawse masemum esaus! feough e
weoke plant will be 100000 ofm, weech IS
wetry low. In short, the gases coming oot of
fraz plant will actually be ckaner than those
going In with tha saEull thal the plant wil
opaigia wall wilhin T sughasl g non-
fimnlE naas

Hear rscovery spaiem: Ths consists of a
urgue atterbumerieouperalon combma-
bon. Each ol the nstalled bumers is con-
necied frough a separate ine ol ‘slorage
radakor’ fype haat rarske units and is cor
msponcingly ted with pratcalnd comibus

Fig ¥ The ste vy et Larnaca it J Moo (Non Farmous| D

fion ar. Tha amounl of baal laan Gl
Al mplle riglucee the

sl SREY EAND MESEE,
dewr snaing sysiems haee baon ded fo
teth hurnaces o prevent smission of fumas
e armet (0 retaining hoat, alowing & con
stan lrnact presswes 1o b manimned

Procoss contral An eksselid pan o th
neay SRlAM @ Prodae conlml, which nat
arly diwert The melum ol the Bol pyrolyss
g b 50 coninols: amdl co-ondnabes the
hol gas rearculation sysioms within boih
fornaces, onzures tha fTumaoa pressures
are kopt unform and thal hens & oo g
ress of cold ai o Gt of ol gases i
e hoireacn Wik any gl ancepl Fa
Frocais o @l therety slows lor o
sraed ey whils provicing the opar-
shor with ciata on furnace perlormance, fur:
mce emperalore. Aud gas lomporaiwo,
and ofecivenoss of mouperalons. For ox
ample, it has beon shown that aven a small
nold in @ recupanEler severely mdudas
aficiaray, Dol feah fauls can remain undg-

fected for a long lime. By continuous
moasuremant of fue gas iemparmieres N
and oul of T plani, any problems can be
ateciad immadaiok

Conclusions

The newly developed aluminum recycing
plant desorized in this adicke is expected o
e thres imes mor erangy oficknt than
CofmeRmiena souipmen parfomming similar
hrciong, and rgrssants e lages! tooh
nalogpcal dewalcpment By Ihi industny for
many year, Many o e pchnigues wsed
il enebt other durnace ussm, and I s
hoped thal these developranls wil ine-
e energy etfciency and pollulios Gon-
ol within #ha whiole of e secondarny Sl
num incusry.
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What a load of rubbish!
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sl

FACT SHEET 6

RECYCLING METALS w5tz

Metals are generally made from ores, which ars metal rich rocks, The ores nead to be
mined and transported to purification plants (smefters). The processes that produce
metals from their ores vary but can often involve large amounts of energy. Recycling
can save a lot of energy and reduce the nesd for mining.  The two most commonly
recycled metals are steel and aluminum although copper, gold, zlloys and other

metals can often be recycled.
Steel

Ste=l iz produced from inon ore in a series of
stens, First cast iron is made in a blast furnace:
by heating won ore, limestone and coke. Stes
is then mads from the cast ion in a second
furnace in a process called basic oxygen steel
{BOS) making. This second stage is canied out
2t 1700°C and uses some scrap steel and
oRygEn,

Steel cans which are used for food swch as
soup, tnned fruit and pet food are made from
tin plate, which is steel coated with a thin layer
of ©n, This tin ne=ds to be removed b=fore the
steel cans can be recycled

Usad steel i5 100% recyclable and can be usad
to manufacture new steel or can be racycled in
specizl electric arc fumaces called "mini-mills",
Stesl recycled in SA i sent to the BHP plant in
Whyalla where it is 2 component of new stesl
products such 25 railway lines and stesl beams.
Steel cans ane also recyded in Port Kembla
where the tin coating is remaved and the steel is
|'e::irtled into new products such as white-goods
and car compaonents, Making new steel from
recycled steel use 75% less energy than making
ste=l from iron are and coal.

Aluminium

Alsminiumn 5 made from bauetz [aluminium
ore). The bauxite is first conwerted to zlumna

and then smelted to pure aluminem. Among
the commion aluminum products that we use are
such things 2s drink cans and car parts.
Absminum s also the praferred matesial for
overhead power lings, Like steel, aluminum is
100%: recyclable,

In fact making new cans from recycled
aluminwm is cheaper, sasier and uses 95% less
enzrgy than making the cars from raw
materials. Afer the old cans are collected, they
are baled into bricks and sent to plants where
they are melted at 700°C. The molten
aluminwm is then cast into ingots and sent o be
made into new cars or othar products.

m
o~

Mow what do T do with it?
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What a load of rubbish!
Recycling Metals in Tea Tres Gully

In the City of Tez Tres Gully metal items can be
recydlad in three ways:

1} Via a weekly kerbside collection where
residents can put out & recycling crate on
the same day as their Mobile Garbage Bin.
Rinsad steel and ahsminum cans, clean
alurmimum foil and empty asrosol cans may
all go in the recycling crate.

2

All metals items, mcluding fridges and
whitegoods, can be recycled by taking them
o Enwiro Care Sunday betwesn ilam and
2om;, on the second and last Sunday of sach
month 2% 5t Agnes Recrzation Park, Smart
Rd, 5t Agnies.

3

The City of Tea Tree Gully also operates an
"on call" kerbside metals collection 25 part of
izs hard refuse service, Larger metal items
such as whitegoods and shest Fon can be
recycled using this service. Phone the
Gresnline on Freecall 1300 10 10 44 to book
a collection.

Metal Item Weekly kerbside
Recycling

Steel cans
Aluminum cans
Alurminum foil
Empty asrosol cans
Alloys

Copper

Fridges

Shieet iron

Matal guttering
COthar commeon metal
items

SRy
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The City of Tea Tree Gully's weekly kerbside
recycling service collectad over 120 tonnes of
metal in 1958, including:

4% tonnes of Aluminism cans. That's more than
250,000 drink cans.

116 tonnes of steel cans, which equates to over
2 millicn averages sized food tins.

The table below shows how most metal items
can be recycled in the Gy of Tea Tree Gully by
using & combination of the thres senvices
described zarlier.

Recyeling meatal saves natural resources and
landfill space. Metzl items can make up as
much a5 3% of the domestic waste stream, In
the City of Tez Tres Gully the amount of metzl
in domestic waste could be as high 25 1000
tonnes a year.

If you require further information on any of the
Dizposed Resounce Manzgement Services
provided by the Gty of Tea Tree Gully please
call the Greenline on Freeczll 1500 10 10 44
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