Lead-Zinc 2000 Symposium & The Fourth International Symposium on Recycling of Metals and Engineered Materials

Sunday-October 22

Monday-October 23

Tuesday-October 24

Wednesday-October 25

Mfﬁzz’ Registration Registration Registration Registration
gg;ti 12:00NOON-6:00PM | 7:00AM-5:00PM 7:00AM-5:00PM 7:00AM-10:00AM
Chartiers Slide Preview SlidePreview SlidePreview
7:00AM-5:00pM 7:00AM-5:00pPM 7:00AM-5:00pPM
) Authors Coffee Authors Coffee Authors Coffee
Rivers 7:30aM-8:30aM 7:30aM-8:30AM 7:30aM-8:30AM
Welcoming Recycling Recycling Recycling Recycling Recycling Recycling
Reception Consumer Aluminum Precious Electronics/ Refractory Magnesium
LeBateaull  6:00p\(-8:00pM Battery By-Product Metals Plating Recycling Recycling
Recycling Recovery Recycling By-Products
Recycling
Kings Weloom_i ng Recycling Recycling Recycling Recycling Recycling Recycling
Gardens Reception Aluminum Aluminum Scrap| Automotive EAF Dust EAF Dust EAF Dust
6:00PMm-8:00PM Recycling - Recycling - | Materials Processing - | Processing- 1l | Processing- Il
Introduction Scrap Recycling
Preparation and
Processing
. Recycling
TngS Secondary
errace .
Zinc
Recycling Recycling Recycling Recycling Recycling Recycling
) Genera Secondary Secondary Secondary Secondary Spent
Brigade Recycling Copper, Copper, Lead- | Lead- Il Catalyst
Nickel, Nickel, Recycling
and and
Cobalt - | Cobalt - 11
Recycling Recycling Recycling Recycling Recycling
Ballroom Plenary Session Aluminum Scrap Aluminum Aluminum Scrap | Aluminum Scrap
1 Recycling - 11 Dross Recycling - 111 Recycling - 1V
Melting Processing Quality Process
Technology Considerations Analysis
inRecycling
Lead-Zinc Lead-Zinc Lead-Zinc Lead-Zinc Lead-Zinc Lead-Zinc
Plenary Session Session 2 - Session 4 - Session 6 - Session 8 - Session 10 -
Ballroom Global Factors Modern Lead Modern Lead Imperial New New
3 Affecting Smelting Smelting Smelting Developments | Electrowinning
Lead and Zinc Technologies| Technologiesl| Technologies in Technologiesfor
Lead and Zinc Lead and Zinc
Lead-Zinc Lead-Zinc Lead-Zinc Lead-Zinc Lead-Zinc Lead-Zinc
Ballroom Plenary Session Session 3 - Session 5 - Session 7 - Session 9 - Session 11 -
Global Factors Zinc Zinc Zinc New Zinc Environmental
4 Affecting Operations | Operations |1 Electrowinning Processing Aspects of Lead
Lead and Zinc Technologies and Zinc

Production




Table of Contents

Lead Zinc 2000

Plenary Session - Global Factors Affecting Lead and ZiNC ......ooviiiiiiiiii e 1
Session 2 - Modern Lead Smelting Technologies I ... e 1
SY=TST Lol o G AR | Tol @ o 1= = Lo o = A P 2
Session 4 - Modern Lead Smelting Technologies IT ... ..o aee e 3
LTSI o] g o RA | o Tl @ Y=Y o= [0 o 1= PP 4
Session 6 - Imperial Smelting TEChNOIOGIES . ... e e e 5
TSI (o] o WA RA T o ol = [=Tol o)1V o oY 1o o [P PP 6
Session 8 - New Developments in Lead @nd ZIiNC ..uieiiiiiiiiiie it i s ste s saae e e s sanesaneaanerineaneans 7
Session 9 - New Zinc Processing TEChNOIOGIES ... ..ueiiiii e ae e 8
Session 10 - New Electrowinning Technologies for Lead and ZiNC.......ccooeiieiiiiiiiii e 9
Session 11 - Environmental Aspects of Lead and Zinc Production .......ccooiviiiiiiiiiic i e 10

Fourth International Symposium on Recycling of Metals and
Engineered Materials

[ LS =T VA Y= Lo o PP 15
AlUMINUM BY-ProdUCE RECOVEINY 1ttt et et a e e e e et n e et e e aaesan e an e e enneaneans 17
AlUMINUM DrOSS PrOCESSING ..ttt ettt ettt e ettt et et et et e e et e et an e e e e ae e eneanenes 26
Aluminum Recycling = INTrOdUCEION ...u.ne e ettt e e e e e e e e e e aneenes 15
Aluminum Scrap Recycling - I Scrap Preparation and ProCeSSiNg ....ccuvveiiiiiiiiiiiiiiii i siaenineennens 18
Aluminum Scrap Recycling - II Melting TEChNOIOGY .. ...uueiei e aaeaans 23
Aluminum Scrap Recycling - III Quality Considerations in ReCycCling ......ccovviiiiiiiiiiiiic i eeas 30
Aluminum Scrap Recycling - IV ProCess ANl SiS .uuuuiiuiiiiiiiie ittt s s s s s e eane e anans 33
Automotive Materials RECYCING . .o.uieii ettt e a e e e 22
(o] a1 g [= gl 2 1= T u=] VA S U=ToA Y/ ol 1 o o PP 16
EAF DUSE ProCESSING = I uiiiiiiiiitii i r e e r e r s s e s e e 27
EAF DUSE ProCESSING = Il u ittt et e r e r e e s e s e s s e r e a s a s e rnee s 31
e I LU =y o o Yol 17 1 e e F 34
Electronics/Plating By-Products RECYCIING .. .ouiiiii e e s 28
(T Tt o= |l T o)V of 11 T PP 16
= Te L=ty (WY o a I S U=To) ol 1] T P 35
PrecioUus Metals RECY CIING ... e ettt ettt et e e e et e e e e e eneaneaes 24
(S = Yot o] VA T eY o 1 T PP 32
Secondary Copper, Nickel, @and Cobalt = I ..ot e e e e ane e 19
Secondary Copper, Nickel, and Cobalt - Il ..o e e e eeaaes 25
Y =Tele] gl b= VA =T [ R PP 29
Y =Tele] gl b= VA I=T= o I N PP 32
S =Tele] gl b= o VA4 T o Lo PP 21

] =] g LA OF= ) =1 AV 2] ol 2T o1Vl 1 T [ PP 36



Fourth International Symposium on
Recycling of Metals and
Engineered Materials
Technical Program

Plenary Session

Monday AM
October 23, 2000

Room: Ballroom 1
Location: Pittsburgh Hilton

Session Chairs: Donald L. Stewart, Aluminum Company of America, Alcoa
Tech. Ctr., Alcoa Center, PA USA; James C. Daley, Daley & Associates,
Phoenix, AZ USA; Robert L. Stephens, Cominco Research, Trail, British
Columbia, Canada

9:00 AM Introductory Remarks

9:10AM
Technology Commercialization in the New Millennium: Lessons
from the PreviousMillennium: L. M. Southwick?; L. M. Southwick
and Associates, 992 Marion Ave., Ste. 306, Cincinnati, OH 45229 USA
There is much ongoing work in research and development of new
processes for the recovery and recycling of metals and other materials
from various waste and scrap streams. Commercialization of such new
technol ogiesrequiresthe bringing together and successful execution of a
considerable effort involving avariety of activities. These include pro-
cess conceptualization, research and development, detailed design and
construction, and then plant startup and operation. Processes evolve
through all of these steps by engineering due diligence, making objective
and critical analyses of results, and troubleshooting processing stepsto,
hopefully, arrive at asequence that hasthe best chance to succeed opera-
tionally and economically. After asummary review of the above steps,
several processes will be described in more detail that provide mostly
successful examples of the above procedures. Finally, some observa-
tionswill be made on areasthat will becomecritical in the near futureto
the success of new processes for wastes and residues.

9:45AM
Thelmportance of Recycling tothe Environmental Profile of M etal
Products: K. J. Martchek?; *Alcoa, Inc., 201 Isabella St., Pittsburgh,
PA 15212 USA

This introductory presentation will highlight recent efforts to quan-
tify the positive value of recycling metals such as aluminum, magne-
sium, lead, zinc, nickel and copper in relation to the three pillars of
“sustai nable devel opment” —environmental protection, economic devel-
opment and improve socia consequences. This presentation will pro-
vide an overview of life cycle assessment profiles increasingly being
utilized by customers, regul ators and environmental advocacy groupsto
holistically evaluate the environmental performance of materials and
products. The environmental profiles of products containing recycled
metal will be presented based on rules established by the International
Organization for Standardization (ISO). Significant to thelifecycle pro-
file of metal products is the recent confirmation that recycling has the
potential to reduce materials production energy consumption by 95%
for aluminum, 80% for magnesium and lead, 75% for zinc, and 70% for
copper. Furthermore, “metals are eminently and repeatedly recyclable,

while maintaining all their properties (1).” Their durability relative to
many hydrocarbon based materials enhancetheir life cycle performance.
However, the persistence of metals when dispersed into our natural
environmental makes recovery and recycling particularly important.
Overall, when considering life cycle effects, recycling is critical to a
sustainable future for metal products. Finally, regional and international
regulations will be highlighted which will effect the efficient recovery
and recycle of metals and their overall contribution to environmental
protection, economic development and the enhancement of society.

Aluminum Recycling - Introduction

Monday AM
October 23, 2000

Room: Kings Gardens
Location: Pittsburgh Hilton

Session Chair: Donald L. Stewart, Aluminum Company of America, Alcoa
Tech. Ctr., Alcoa Center, PA USA

10:45 AM
UBC Recycling Complex Mass Balance: R. F. Jenkins!; K. G.
Robertson?; 1Thorpe Technologies, Inc., PO. Box 1759, Gulf Shores,
AL 36547 USA; 2Aluminum Industry Consultant, PO. Box 938, 1135
Hwy. 133, Hotchkiss, CO 81419 USA

This paper presents a practical approach for utilizing a computer
model to determine the mass balance for atypical UBC recycling com-
plex-starting with raw materials input, through scrap preparation,
delacquering, melting, alloy adjustment and casting. Thismodel isespe-
cially concerned with metal unit losses throughout the recycling com-
plex with emphasis on metal losses at the melting furnace. The model
also addresses the application of hardener aloys, metallurgical salts,
chlorinefor demagging, and reagentsfor acid gas emissions control. Other
issues addressed are dross generation, acid gas emissions and dirt and
fines to landfill. One benefit of the model is the conversion of annual
production objectives to hourly production rates and resource require-
ments taking into account production schedules, maintenance down-
time, and operationsinefficiencies.

11:10AM
Cold Cleaning and Concentrating of Non-Ferrous Dross: D. J.
Roth?; P. G. Schirk!; ALTEK International, 314 Exton Commons,
Exton, PA 19341 USA

ALTEK has developed a processing system that can receive large
pieces of dross & bath, of various metal contents, and reduce and sepa-
rate these highly metallic concentrates into oxides and non-metallics.
This system achieves these results without grinding the metallics into
fines. Its unique feature resultsin the preservation of metallic unitinits
largest possible size, which allows for maximum metal recoveries. The
Tumbler, an ALTEK-Didion International joint development, and the
ALTEK High Velocity Impacting System (HV1S) are the key elements
to thisprocess. This paper will explore the advantage of this cold clean-



ing system over the direct melting of the raw dross in the reduction of
landfill waste. The system also workswell for removal of the aluminum
from bath from primary smelters.

11:35 AM
Regulatory Issues Associated with Salt Cake and Dross Process-
ingin USA and Europe: J. N. Hryni; E. J. Danielst; M. Askew?; G.
Kirchner?; Argonne National Laboratory, 9700 S. Cass Ave., Argonne,
IL 60439 USA; 2Organisation of European Aluminium Refiners and
Remelters, PO. Box 20 08 40, Diisseldorf D-40105 Germany

This presentation addresses the changing regulatory climate towards
aluminum dross and salt cake in Europe and in the United States. Al-
though sporadic, the trend in the U.S. continues to be away from com-
mand-and-control regulation of these materials. Thistrend began in the
early 1980s when the Environmental Protection Agency was success-
fully sued in court and prevented from classifying dross as a hazardous
material. The situation in Europeisdifferent. Because of Council Direc-
tive 86/61/EC from the European Commission, European Union mem-
ber countrieshave all passed | egislation that will essentially cause all salt
cake and drosses to be reprocessed. The implementation date of the
legislation varies from country to country: from 2001 in the United
Kingdom to 2007 in Germany, France, Austria, Italy, and Spain. The
European aluminum industry is urging the EC to use the approach
adopted by the U.S. EPA, which declassifies the majority of aluminum
drosses and salt cakes.

Consumer Battery Recycling

Monday AM
October 23, 2000

Room: LeBateau
Location: Pittsburgh Hilton

Session Chair. Robert L. Stephens, Cominco Research, Tralil, British Columbia,
Canada

10:45AM
Recycling of Mobile Phone Batteries Using the Ausmelt Catalytic
Waste Converter: J. Sofrat; J. Fogarty!; Ausmelt Limited, 12 Kitchen
Rd., Melbourne, Victoria 3175 Australia

The mobile telecommunications sector is one of the fastest growing
industries worldwide. However, increasingly stringent environmental
regulations are placing pressure on manufacturersto accept responsibil-
ity for end of life products. The companies are therefore exploring av-
enues to recover the valuable components contained within the mobile
telecommunications devices thus reducing the quantities of toxic com-
ponents going to landfill. Batteries used to power the devices, are typi-
cally based on either nickel-cadmium, nickel metal hydride, or lithium
ion cells. They contain toxic metalsincluding nickel, cadmium, lithium,
potassium, lead, and cobalt in acomplicated arrangement of battery cells
surrounded by ametalsthen plastic casing. The Ausmelt Catalytic Waste
Converter (CWC) for waste treatment and recycling is well suited to
processing all three mobile phone battery types for the recovery of
valuable metalsin marketable products that can be recycled to industry
without turning out harmful levels of toxic emissions. Ausmelt recently
demonstrated the capabilities of its CWC by continuously processing
4.5 tonnes of nickel-cadmium batteries. Using Ausmelt’s pilot plant
facility in Australia, the nickel-cadmium batteries were processed to
produce anickel iron sulphide (matte), acadmium fume and afinal slag
which satisfied US toxicity leach test criteria and was safe for disposal
to landfill. This paper explores the commercial development of the
Ausmelt CWC for treating each of the three battery typesin light of (a)
the outcomes of the recent demonstration, and (b) the current and ex-
pected future availability of batteries for processing.

11:10AM
Zimaval (Zinc Manganese Valorization) Technology for Recycling
of Batteriesand Other Complex Zinc Bearing Materials: S. Ferlay?;
1Zimaval Technologies, Route delaHoguette, Falaise 14700 France
Themain purpose of the ZIMAVAL project (Label EUREKA EU1367
and LIFE ENV/F/000278) is to demonstrate industrial scale recovery
and recycling of the main components of used dry batteries (zinc, man-
ganese dioxide, mercury, and stainless steel) into high added val ue prod-
ucts. The originality of the ZIMAVAL process resides in: 1-the use of
hydrometallurgy; 2-alkaline treatment implementation (highly selective)
for zinc and mercury; 3-electrochemical recovery of high quality prod-
ucts; 4-therecycling of all the battery components (zinc, mercury, man-
ganese dioxide, stainless steel); 5-low operating and investment costs.
The process consists of physical classification, mechanical dismantling,
hydrometallurgy and electrochemistry. The purpose of the demonstra-
tion plant in FALAISE (Calvados-France) isto define the technical and
technological parameters of an industrial unit for the treatment of 2400
tonnes per year of used batteries.

11:35AM
The Oxyreducer Technology—A New Technology to Recycle Metal
Containing Waste: A. Antenen!; D. Villette!; :CITRON SA, Route
des Gabions, BP 51, Rogerville F-76700 France

CITRON has developed anew process for the recycling of hydroxide
sludge, household batteries, catalysts, automobile shredding residues,
grinding sludge and other metal containing organic and inorganic waste.
A pilot plant with a capacity of 1,000 tons per year has started opera-
tionsin April 1998. In August 1999, an industrial plant became opera-
tional with an initial treatment capacity of 23,000 tons.

General Recycling

Monday AM
October 23, 2000

Room: Brigade
Location: Pittsburgh Hilton

Session Chairs: James Daley, Daley & Associates, Phoenix, AZ USA

10:45 AM
Processing of Televisions by Mechanical Separation Techniques:
Implicationsfor Future Work in Product Design and Recycling: J.
M. Krowinkel?; W. L. Dalmijn; Delft University of Technology, Fac-
ulty of Applied Earth Sciences, Dept. of Raw Matl. Tech., Mijnbouwstraat
120, 2628 RX Delft, The Netherlands

A recycling concept of end-of-life televisions starting with shredding
will produce a complex material mixture, very heterogeneous in size,
shape and degree of liberation. Basically all materialsin television scrap
are valuable, which means that recovery is important for either eco-
nomic, environmental or sustainability reasons. However glass, plastics
and metals are the materials with the highest potential for recovery.
Non-magnetic material s from shredded television sets can be separated
into three characteristic size fractions that need further separation for a
high value-added recycling of the materials. This study investigated the
potential of physical separation of these size fractions into valuable
material streams using polyseparator, eddy current separator, dry and
wet shaking tables and el ectrostatic separator. An overall mass balance
of the mechanically processed televisionswas cal cul ated. Eval uation of
the produced material fractions showed that heterogeneity in particle
shape and size together with the presence of unliberated materials caused
sever difficulties in separation when exclusively based on mechanical
techniques. The results indicate that a certain degree of dismantling is
necessary to achieve products of appropriate quality in physical sepa-



ration. In order to improve recycling of electronic scrap through design
for recycling cooperation between the electronics industry, the manu-
facturers and the recyclers of electronic goods is necessary.

11:10AM
Recycling Metals Using the MOCVD Process: D. S. Terekhov?; M.
O'Mearat; *CVD Manufacturing, Inc., 35 Kenhar Dr., Toronto, Ontario
M9IL 1IM7 Canada

Metal Organic Chemical Vapour Deposition (MOCVD) isused inthe
production of computer circuit boards and metal shapesin nickel, gold,
copper, cobalt, etc. All varieties of MOCV D use the decomposition of
a vapour of organometallic compounds to produce different forms of
ultra-pure metals, or alloys. CV D Manufacturing's proprietary MOCVD
process has been adapted and devel oped to produce commercially ultra-
pure metal shapes, metal powders, and metal foams. Therefore, itisa
purification process. The typical process has three steps. First, avola-
tile metal organic compound is produced from volumetrically contami-
nated metals, metal oxides, etc. Typical feed materials are metal pow-
ders, ores, concentrates, or a slurry of metals and contaminants. Sec-
ondly, the volatile metal organic compound is purified by fractional
distillation. Thirdly, the purified metal organic compound is decom-
posed into different forms of ultra-pure metals, such as net shapes,
powders, or metal foams. A mixture of metals can be purified either by
the selective production of volatile materials, or a separation can be
achieved during the second step, in the fractional distillation stage. The
purification and recycling of metals by the MOCVD process will be
discussed, particularly with regard to nickel, aluminum, gold, the plati-
num group and other metals.

11:35 AM
An Improved Non-Conventional Method for Obtaining Nuclear
Pure Uranium Oxides and Uranium Tetrafluoride from Actual
Mill Strip Solution: L. A. Guirguist; H. K. Fouad?; Nuclear Materi-
als Authority, 11 Ali Abn Radwan St., EI Marghani, Heliopolis, Cairo,
Egypt

The starting mill strip solution for this study is an anmonium uranyl
tricarbonate solution pH 8.2 containing 20g uranium/liter, after aDEPA/
TOPO extraction process from sulfuric acid leaching liquor. To thefirst
portion of the concentrated acidified strip solution, hydrofuoric acid is
added at 95°C in reduced condition to obtain uranium tetrafluoride. The
second portion of the uranyl carbonate strip is subjected to a precipita-
tion step by admixing 0.3 volume of non-solvent precipitating agent
such as acetone per volume of uranium. Uranium oxide (U,O,) is ob-
tained from this precipitate by calcination for half an hour at 800°C in
air. Thethird portion of the strip solution isneutralized to apH 6.5 with
sulfuric acid to precipitate iron and contaminants. The solution is fur-
ther acidified to apH 1.85 with continuous air bubbling to remove CO,,
followed by H,O, precipitation at pH 3.5 to obtain uranyl peroxide.
The latter is reduced by stannous chloride to obtain uranium trioxide
dihydrate UO,.2H,0. Identifications, characterization and purity of
these products are carried out by complete chemical analyses, scanning
electron microscope study, tap density determination, X-ray diffraction
and infrared spectroscopic investigations. The achieved results agreed
well with that of the published datafor these nuclear grade purity prod-
ucts.

Aluminum By-Product Recovery

Monday PM
October 23, 2000

Room: LeBateau
Location: Pittsburgh Hilton

Session Chairs: John Hryn, Argonne National Laboratory, Argonne, IL USA;
John W. Pickens, Alumitech, Inc., Streetshoro, OH USA

2:00 PM
Electrodialysis Technology for Salt Recovery from Aluminum Salt
Cake Waste Brines: G. K. Krumdick?; D. J. Grazianot; J. N. Hrynt;
1Argonne National Laboratory, Energy Sys. Div., 9700 S. Cass Ave.,
Argonne, IL 60439 USA

Electrodialysis technology is being developed to recover salt from
brines generated in the commercial processfor recycling aluminum salt
cake. Salt cake, a waste stream from the aluminum industry, contains
aluminummetal, salt (NaCl and KCl), and nonmetallicimpurities. After
grinding and screening to separate out aluminum metal, salt cake solids
areleached in water and filtered to recover anonmetallic product (NMP).
Thefiltered brineisthen processed in an evaporator to separate salt and
water. Researchersat Argonne National Laboratory identified electrodi-
alysis as a promising process for salt recovery that may be less cost
prohibitive than evaporation. Laboratory experiments suggested that
the cost advantage of electrodialysis could be further improved through
the selection of membranes to reduce power consumption and by oper-
ating with a differential pressure to reduce water transfer across the
membranes. A large-scale electrodialysis pilot plant has been designed
and constructed to verify laboratory results and the commercial viabil-
ity of the process. Experiments are currently underway to characterize
the effects of differential pressure, concentration difference, and current
density on the water transfer and current efficiency of electrodialysis
operations with concentrated brines.

2:25PM
Reclaiming Salt Flux From Aluminum Salt Slag Wastes Process
Design—Product Performance: R. M. Russelll; J. Sweeney?;, 'RMR
Engineering, LLC, Nashville, TN USA; 2Tennessee Aluminum Proces-
sors, Inc., Mt. Pleasant, TN USA

The disposal of Aluminum slag wastes continuesto challenge an oth-
erwise environmentally beneficial and highly desirableindustry-Alumi-
num Recycling. Slag wastes contain soluble salts that can be reused in
aluminum smelting. Reclaiming salt isalogical first step in eliminating
slag waste. Reclaiming salt flux has been conducted on alimited basisin
the United States for reasons of economy. Practical methods and rising
landfill tipping fees will increase the number of plants which opt to
recover saltsfrom slag wastes. The authors sharetheir experiencesin the
design, operation and startup of a commercial scale flux reclamation
plant operated by Tennessee Aluminum Processors at Mt. Pleasant,
Tennessee. This paper identifies three elements that allow practical
operations: Minimizing Evaporator Heat Duty; Simplifying Evaporator
Operations; Potassium Chloride Fortification of the Recycled Salt.

2:50 PM
Eddy Current Separation of Aluminum Smelting By-Products: J.
Y. Hwang?; R. C. Greenlund?; M. Jeong?; A. M. Hein; D. C. Popko?; R.
Peterson?; R. McChesneys; tMichigan Technological University, Instit.
of Matls. Process., 309 Mineralsand Matls. Eng. Bldg., 1400 Townsend
Dr., Houghton, M1 49931 USA; 2IMCO Recycling, 397 Black Hollow
Rd., Rockwood, TN 37853 USA; 3Down Stream Systems, Inc., 7500
Folsom Auburn Rd., #1807, Folsom, CA 95630 USA

MTU is conducting a study to recycle and reuse the aluminum waste
generated from various segments of the aluminum smelting industry.
This study is supported by the U.S. Department of Energy and Indus-



try. A portion of this effort isto determine the operating efficiencies of
Eddy Current Separation, comparing separating characteristics of white
and black dross. The results of this effort will be presented here.

3:15PM Break

3:45PM
Aluminum Plasma Dross Treatment Process and Calcium Alumi-
nate Production: Closing the Loop with No Residue: R. Breault!; D.
Guay?; G. Dubét; D. Legault?; R. Morinz; K. Annett?; J. Bonneauz;
IAlcan International Limited, Arvida Rsch. and Dev. Ctr., Jonquiere,
Quebec G7S 4K8 Canada; 2AlumiCamlinc, Mazarin Mining Corpora-
tion, 2189 Blvd. Caouette Sud, Thetford Mines, Quebec G6G 8A4
Canada

Thetotal recycling of all the constituents present in aluminum drossis
now an industrial reality for Alcan. Thisis made possible by the combi-
nation of two patented processes. the Alcan plasma dross treatment
process, operating since 1990 at its Guillaume-Tremblay Works, and
the calcium aluminate fabrication process, operating at AlumiCa's new
plant in Thetford Mines. The latter process uses the total non-metallic
content of the dross, thus rendering possible the complete recycling of
aluminum dross. After describing the plasma dross treatment process,
this paper will present the calcium aluminate process and how both
processes contribute to close the recycling loop. The characteristics of
Noval™ by-product will also be described aswell as how they contrib-
ute to make a calcium aluminate with chemical and physical properties
that are highly sought after. This calcium aluminate, produced by
AlumiCa, ismarketed under the trade name Kwikflux®. AlumiCa'stotal
production is presently sold to a number of steel plants worldwide.

4:10 PM
Assuring the Benefits of Aluminum Recycling: Engineering Eco-
nomical Environmental Solutionsto the I ssues of Black Dross and
Saltcake: J. W. Pickenst; *Alumitech, Inc., 10380 Route 43, Streetsboro,
OH 44241 USA

The recycling of industrial wastes and by-products is an important
component of ecologically responsibleindustrial management. Convert-
ing waste streams into value-added products or material and energy
resources with a profit margin assures the continued viability and prac-
tice of recycling. Therecycling of aluminum stands out as one of the best
exampleswith major economic and environmental benefit. However, the
benefits are compromised by landfilling of black dross and salt cake,
waste streams produced from within the recycling process itself. This
paper reviews Alumitech’s strategy and progress in establishing a ter-
tiary aluminum industry based on closed-loop recycling of black dross/
saltcake; one which does not compete with the primary and secondary
aluminum industries, but rather serves their needs to ensure the contin-
ued economic benefits of aluminum recycling and elimination of envi-
ronmental liability associated with landfilling of black dross/saltcake.
Alumitech has made significant progress toward that goal in operation
of its new recycling facilities in Cleveland where recovered aluminum
and nonmetallic residue from salt based drosses is being converted into
commercial products, eliminating the landfilling of the greatest portion
of dross/saltcake. The economic strategy for recycling saltcake and its
progressive achievement isreviewed.

4:35PM
R&D on Treatment and Recycling of Dross Residue: M. Tougo?;
M. Tokunoht; F. Chibaz; T. Kisaragis; Mitsubishi Aluminum Co., Ltd.,
3-3, Shiba 2-chrome, Minato-ku, Tokyo, 105-8546 Japan; 2ShowaAlu-
minum Co., Ltd., 3-6-5 lidabashi, Chiyoda-ku, Tokyo, 102-8111 Japan;
3Takayasu Kisaragi, Sumitomo Light Metal Industories, Ltd., 5-11-3,
Shinbashi, Minato-ku, Tokyo 105-8801, Japan

We have about 200,000 tons/year of dross residue produced after the
collection of aluminum from the dross generated during the aluminum
remelting process. 130,000 tons of the dross residue is used as a steel
deoxidant or a cement material, and the remaining 70,000 tons is abol-

ished and buried in the ground at authorized places. Thedrossresidueis
increasing along with the increase in the aluminum production. This
situation will grow more serious with alarge amount of aluminum win-
dow sashes which have been mass-produced since 60’s and will return
beforelong as scraps. Our effort isbeing directed to the devel opment of
technologies which enable the dross residue to be recycled and reused
for some purposes such as road aggregates, refractories and others, in
such away asto comply with the social requirement which gives prior-
ity to the recycling industry, as well as to the environmental preserva-
tion.

5:00 PM
Conversion of Aluminium Industry Wastes into Glass Ceramic
Products: G. Balasubramaniant; M. T. Nimjet; V. V. Kutumbarao?;
tJawaharlal Nehru Aluminium Research Devel opment and Design Cen-
tre, Analy. Rsch., Nagpur, 440 023 India

Wastes from the aluminium industry such as red mud from the alu-
minarefinery, fly ash from the captive power plant and spent pot lining
from the smelter, have been successfully converted into glass-ceramic
products. The process involves addition of a small quantity of glass
former along with traces of nucleating agentsto aid crystallization, to a
specific mixture of red mud, fly ash and spent pot lining, followed by
melting at around 1300°C and vitrification by cooling. The resultant
glassisthen converted into aglass- ceramic by asuitable heat treatment
at around 700-750°C. The glass-ceramic products show excellent wear
resistance, besides possessing an aesthetic appearance. The major ap-
plication foreseen for such productsisasdecorativetilesin the building
industry.

Aluminum Scrap Recycling - |
Scrap Preparation and Processing

Monday PM
October 23, 2000

Room: Kings Gardens
Location: Pittsburgh Hilton

Session Chairs: Ray D. Peterson, IMCO Recycling, Inc., Rockwood, TN
USA; Jan H.L. van Linden, Recycling Technology Services, Edgewood, PA
USA

2:00 PM
Aluminum Scrap Supply and Environmental Impact Model: P. R.
Bruggink?; 1Alcoa Technical Center, 100 Technical Dr., Alcoa Center,
PA 15069 USA

A quantitativetool has been devel oped to assessthe impact of changes
in recycling rates on the environmental impact of aluminum supply. It
has been applied to the USA to forecast sources of aluminum scrap and
to examine theimpact of anincreasein Old Scrap recovery on the USA
supply system and the subsequent effect on the Life Cycle Impact of
aluminum supply. The reported data for primary, secondary and im-
port/export supply and product shipments for aluminum in the USA
show afairly good balance between supply and demand on average over
the years. Therefore, it is reasonable to use the data, along with pub-
lished estimates of average product lives, recycling rates and recoveries
to draw conclusions about future aluminum scrap generation and recov-
ery. The Life Cycle Impacts of increasing postconsumer recovery rates
to recover an additional 450,000 MT/yr (1 billion Ib/yr) has been esti-
mated using the model. The spreadsheet model upon which this work
was based was developed in U.S. Customary units. Converting the
figuresto Metric unitswould have required converting the entire model
and rebuilding the figures. | have chosen to leave the figuresin U.S.
Customary units. | apologize for any inconvenience this may cause.



2:25PM
Continuous Measurement of UBC Decoating Efficiency: W. D.
Stevens!; G. Riverint; C. Simard?; *Alcan International International,
ArvidaRsch. and Dev. Ctr., PO. Box 1250, Jonquiere, Québec G7S4K8
Canada

Anon-linetechniqueto measurethe efficiency of decoating/del acquering
processesisbeing developed by Alcan’sArvidaR & D Centre. Decoating
processes are used to remove moisture and coatings from shredded coated
material such as Used Beverage Containers (UBC) before melting. Com-
pleteremoval has been demonstrated to maximize metal recovery. Quan-
tifying the weight of carbon and organic residue adhering to the shred
surfaces is very difficult to measure directly, as the material can be
highly folded. The technique devel oped indirectly measuresthe residue
remaining by analysing the concentration of CO evolved inthe decoater
end zone exhaust gas. A commercial CEMS (Continuous Emission
Monitoring System) incorporating an infrared type CO gas analyser
was modified for on-line process exhaust gas analysis. Both pilot and
plant trials had demonstrated that the CO concentration measured was
inversely proportional to the efficiency of the organic removal achieved.
Asthe quality of coated purchased scrap can be highly variablein mois-
ture and organic content, continuous measurement should permit ad-
justing the feed rate and other decoater process parameters to the qual-
ity of decoating required.

2:50 PM
A Basic Study on Development of a Swell-Peeling Method in UBC
Recycling System: K. Fujisawat; T. Kogishi2; K. Oosumi3; T.
Nakamura?; Kobe Steel Ltd., Techn. Devel. Grp., Nishi-ju, Kobe, Ja-
pan; 2K obe Steel Limited, Techn. Test. Sect., Admn. Dept., Techn. Devel.
Grp., Nishi-ku, Kobe, Japan; 3Kobe Steel Ltd., Aluminum & Copper
Co., Proc. and Appl. Mech. Res. Sect., Techn. Contr. Dept., Nishi-ku,
Kobe, Japan; 4Tohoku University, Inst. for Adv. Matls. Proc., Aoba-ku,
Sendai, Japan

Recycling of used aluminum beverage cans (UBCs) is one of the im-
portant issues for aluminum manufacturer presently. The direct re-melt-
ing of UBCs shows two problems. One is areduction in molten aumi-
num recovery and the other isacontamination of other metalssuch as Ti
and Fe from paints. Both problems are caused by paints coated on the
surfaces of aluminum cans. Removal technique of the paints, therefore,
has been required. Although roasting and shot blast techniques have
been developed, both were not successful in removing the paints effec-
tively. A swell-peeling method has been applied to remove them using a
methylene chloride solution with acids and it works very well. Small
laboratory scale tests have been carried out to develop the commercial
process and clarify the mechanism of the swell-peeling method in the
present study. When the surface area of UBC is more than 10 cm?,
peeling time is independent of the surface area, about 60 seconds, be-
cause swelling phenomenon is controlled by the penetration of the lig-
uid through the fine pits on the surface of the paint. Thisis good for a
commercial process. Peeling takes place when the swelling force gener-
ated by methylene chloride exceeds the adhesion force between thefilm
and the surface of aluminum, that is weakened by the coexisting acid,
especially halogenated acetic acid.

3:15PM Break

3:45PM
Aluminum Recycling Via Near Room Temperature Electrolysisin
lonic Liquids: B. Wut; R. G. Reddy?; R. D. Rogers®; 1The University
of Alabama, Ctr. for Green Manufact., PO. Box 870202, Tuscal 0osa,
AL 35487 USA; 2The University of Alabama, Dept. of Metall. and
Matl. Eng., PO. Box 87020, Tuscaloosa, AL 35487-0202 USA; 3The
University of Alabama, Center for Green Manufact., PO. Box 870336,
Tuscaloosa, AL 35487-0336 USA

Experimental studies on aluminum recycling via electrolysisin ionic
liquids were carried out at the temperature of 105°C. Impure aluminum

was dissolved at the anode and pure aluminum was deposited on a
copper cathode. The products were characterized using an optical mi-
croscope, micro-image analyzer, X-ray diffraction, emission spectrom-
eter, and atomic absorption analyzer. The electrorefining processwith a
current density of 310-730 A/m2, and current efficiency of about 99%
was obtained. Impurities such as Si, Cu, Zn, Fe, Mg, Cr, Ni, Mn and Pb
were removed as anode residue. Impure aluminum was purified from
79.8wt% to 99.9wt%. At a cell voltage of 1 volt, the energy consump-
tion of about 3 kWh/kg-Al was obtained. The process has advantages of
low energy consumption and low pollutant emissions, compared with
the current industrial refining process.

4:10 PM
Transportation of Molten Aluminum: R. D. Petersont; G. G. Blagg?;
1IMCO Recycling, Inc., 397 Black Hollow Rd., Rockwood, TN 37854
USA

Molten aluminum is routinely transported hundreds of miles to cus-
tomersinlarge*“over-the-road” crucibles. Thisisespecially common for
aluminum recycling organizations handling scrap and by-products. Re-
ceiving the aluminum in amolten form can save the customer time and
money since in-house melting-costs and capital equipment can be
avoided. Additionally, the alloy can be on specification and nearly ready
to use for the casting operation. A number of transport crucible designs
arecurrently in use. The specifics of each 