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Abbreviations:
AIME American Institute of Mining and Petroleum Engineers.
A-MNZ, Awstralia New Zealand Standards on various items of note,

AUSMELT AUSMELT smelting technology, vanant of CSIRO SIRO

Process,
CFB Circulating Flurdised Bed-technology.
EAF Electric Arc Funace,

EM Group EM Group.

HRD Horsehead Resource Development,

MM Institution of Mining and Metallurgy, UK.

MW Micro Wave.

TS The Minerals, Metals and Matznals Society of AIME.
TESLA  TESLA Group Holdings Pty Ltd..

TGH TESLA Group Holdings.

Other items:
Na items of note at pm, 15:02:'01,



BACKGROUND TO MICROWAVE-STIMULATED REDUCTION/FUMING.

As a spin-off of earlier expenimental work into the microwave-stimulated reduction of
laboratory and ore minerals, and metallurgical and industrial by-product or waste materials,
Tanner-Jones observed and recorded the capability of such means of zinc removal from such
eenenc “waste” materials as slags and baghouse dusts. The basic removal and recovery of zinc
15 by Zn-phase reduction (tvpically carbothermic) to vield zine vapour which can be either
plated-out or collected as finely-divided zinc particles, each option yielding zine of high punty
(because of the selectvity imbued by mineral susceptibility to microwave energy).
Alternatively, the reduced zinc vapour can be “fumed” by re-oxidation to equivalently pure
zinc oxide, Znl), or otherwise “re-oxidised™ to form other desired compounds of value (such as
mitride, or any of the possible halide family of compounds).

In late 1999, Tanner-Jones was approached by acquaintances and asked whether he
could remove zinc from a slag (then identified as a “slag from copper production™). Having
indicated positively, Tanner-Jones was supplied with a slag sample (with no accompanying
analysis, but now idenhified as an MIM waste) and challenged to provide evidence/proof of the
claimed capability. The slag was appropnately sampled and divided, one specimen set aside
for analysis whilst another microwave treated to fume end-point leaving spent slag material
and yielding a clean white fume product which also was collected for analysis.

The as-recerved slag was a stockpile-sampled granulated matenal, blue-grey in colour
showing signs of some weathenng Its X-ray fluorescence (XRF) and neutron activation
analysis (NAA) analyses are given below [with original reports as Appendix 8.1 and 8.2]. An
A-ray diffraction analysis (by BHP Laboratory Services) of the MIM slag 15 attached as
Appendix 8.3
XRF analysis (mean) from BHP Laboratory Services [Appendix 8.1].

Species P Zn Fe § CaO 5i0; ALOs MO K0 T, Cu Mn P

Wi 24 1335 253 00 214 202 4.2 2.6 1.5 021 025021 G135

Neutron activation analysis from Becquerel Laboratonies [Appendix 8.2),
opecies Pb Zn Fe S5 Ca S0y ALD, MO K Sb Cu Mn P
Wit WD 134 204 NA 156 NA NA MA 20 013 ND KA NA

ND: not determined by this techmique.  NA: not determined in this test.
[MAA techmigque largely for trace element determination. |

White zinc oxide (Zn} phase zncite) was sent for NAA and the “high punty™
determination is given below [Appendix 8.4]. An X-ray diffraction spectra and peak search
analysis 15 provided as Appendix 8.5,



Meutron activation analysis from Becquerel Laboratories [Appendiz 8.4],
Species Fb Zn [ZnQO] Fe 5 Ca Sb As Cd K |Na
wita ND 713 =98 BDL NA BDL o o 0095 BDL 0034

BDL: below detection limit.  tr- trace

Being sahsfied with the microwave technique's capability to remove and recover
virtually all zinc plus the possibility of recovenng other metals, the acquaintances disclosed
their connection with EM Magctec Pty. Ltd. Somewhat later, MIM allowed the disclosure of the
true identity of the slag as lead blast furnace slap, however, for commercial and legal reasons,
they remain to this day reticent to the point of refusal in releasing any chemical or comparable
assay results. Although published in 1979, a litigationally safer era, the following
comprehensively compiled (mean) chemical analysis of granulated slag from the same lead
blast furnace remains realistically comparable to the current slag output, [From I F Riley,
FPhase relations and lead losses in Mowunt [sa blast-firnace slags. — ], Inst, Mining and
Metallurgy, London, March, 1979.]

Pb Zn Ag Fe Cal Si0: ALOy MgO 5Sb 5 Cu
Min. (wt®) 1,04 716 00007 21.7 176 159 3.2 1 0032 03 0.057
Max (wt) 7.20 144 00123 288 263 232 4.8 2.03 0.280 1.94 0.36

Yearly ave. 2.8 1.5 0008 234 229 18.5 4.5 1.5 - 09 015
{wia)

EXTENSION OF RESEARCH AND ANALYTICAL AND PHYSICAL TESTING
DURING EYOLUTION OF COMMERCIAL RELATIONSHIP.

During the period up to the present, environmental and waste remediation company EM
Mactec Pty. Lud. became The EM Group Pty. Ltd. and from this new company the metals
recovery company KesTec Pty. Lid was formed to operate interactively with Tesla on
proposed projects — centrally, the recovery of metals from slags, and principally, recovery of
zing from MIM lead slag. Towards a commercially successful outcome, Restec provided more
MIM lead blast furnace slag, now freshly granulated slag from the production stream.

Slag from this second delivery was analysed and the chemical analysis found to be
similar wo the mmtal stockpile sampled slag with the significant vanabon of lower lead
percentage (<3% rather than >5%), This vanation is well within the ranges typically reported
in the literature and within the range of 1.04wt% o 7.20wt% Pb reported by Riley (above) and
close to his reported “yearly average™ of 2 3wi% Ph.

Experimental zinc reduction/fuming was stepped-up in Tanmer-Jones’ restricted
independent premises utilising all available privately acquired equipment and consumables and
consistently good resulis were obtained from a limited experimental programme on the second
slag bulk sample. The initial strand of experimentation was intended to reproduce the success



of the earlier work on the stockpile slag. To this end, reproducibility was established when zine
oxide fume products were found to ke in the “high purity” oxide range and superior to the
oxide products of the stockpile slag derived fume (Appendix 8.4). Studies using scanning
electron microscopy with energy dispersive spectroscopy (SEM/EDS) revealed all (8) zine
oxide fumes produced (in the presence of oxygen) provided closely comparable analyses.
Subsequently, equal quantities of each oxide were blended and the blend sent for NAA at
Becquerel Laboratories, The result [included as Appendix 8.6] reveals the possible presence of
a minor proportion of metallic powder in the generally white fume blend.

A second strand of experimentation was designed 1o reduce the zin to metallic vapour
in a controlled, non-oxidising atmosphere of carbon monexide {(CO) in nitrogen (M,) 1o
produce a finely divided zinc (metal) powder. The system generally worked well {given the
system himitations imposed by limited facilities), and of the four successful experimental runs,
all produced a variable mixture of white zinc oxide fume in metallic zine powder. SEM/EDS
analyses revealed no significant non-zinc components in the mixtures which, again, were
blended equally and sent for NAA and XRD analyses at Becquerel and BHP respectively. The
results of these tests [Appendices 8.7 and 8.8] confirm the encouraging purity of zinc products
denved from the process,

A third strand of physical testing was undertaken to establish such properties as slag
friability, softening (“stickiness™) temperature range, melting point, specific gravity, bulk
density, size range, ef cetera, in preparation to prepare a small fluidised bed reactor to test the
feasibility of such a system. A small fluidised bed reactor was constructed and shown to
remain flmdised across a range of operating temperatures up to 1000°C and for campaigns
(operating times) up to 40 minutes. This reactor was run utilising microwave energy as the
only externally applied power and runs were terminated once the controlling, sensed “bulk™
temperature exceeded the pre-determined maximum temperature. Consistent results (of product
fume) were attained at the upper-limiting temperature of 900 °C for a campaign of 20 minutes
at low input microwave energy into a bed load of 200g sized slag fluidised in reactant 20%
COVair mix at minimum fluidizing flow rate (pressure), however, similar campaigns at 950 °C
and 1000 °C yielded very good fume products. The three product ZnO fumes are shown as
smpl(7) [950"C], smp2(7) (1000 °C] and smp3(7) [900°C] on SEMEDS summary provided as
Appendix 8.9 Notably, the lowest operating temperature yielded the highest Zn (99.3%) and
the lowest Pb (0.34%), whilst the highest operating temperature yielded the lowest Zn (94, 1%)
and the highest Pb {1.30%) - not an unexpected result - [and 97.1% Zn and 0.53% Pb for the
mid 950°C campaign].

The resultant “spent” slag, in a slightly sintered and agglomerated-particle form, was
crushed and SEM/EDS analysed. The 950 °C run vielded the analysis presented in Appendix
8.9 as smp&(7) [in which 0.44% Zn was detected] and the 1000 °C run yielded the result -
smpA(7) [in which nil Zn was reported]. The apparent concentration of some prominent
element components may be due to partial metallisation of iron and some ramp elements
which were taken into solid solution. Also, the degree of accuracy of SEM/EDS results on such
complex ceramic materials is open to some healthy scepticism™,

Significantly, when (at their request) MIM were sent a sample of the 950 °C treated,
slightly agglomerated granulated slag for their inspection and analysis, they verbally reported
"no Zn detected” in their in-house chemical Jaboratory analyses [no other components were
reported to Tanner-lones] and they were greatly encouraged by the form and physical
properties of the fluidised-bed-treated slag.

SEM/EDS analvses for the original as-received stockpile slag (for “degree of accuracy™
reference) is shown in smpd(7) of Appendix 8.9 whilst similar SEM/EDS analysis of the third
delivered MIM granulated slag sample (also 30 kg), similarly sampled fresh at granulation as



second delivery, is shown as smp3(7). These results are indicative only. The third delivered
slag quantity was sent to CSIRO Minerals, Clayton, Victoria to enable their fluidised bed team
to begin stage 1 of a mini-pilot study to complement Tanner-Jones® Tesla bench-scale work in
Wollongong and to guide design of thel/2 tonne per hour Tesla test rig. A preliminary, partial
[CP-DES analysis of the third MIM slag material has determincd the slag to contain 11.4wt%
Zn, 1.96wi% Pb, 23.2w1% Fe, 9.64wt% Si and 0. 10wt% Cu. Initial experimental programme
results are encouraging. Zinc metallic product produced in an carly experimental run was
analysed, found to be >95wt% Zn metal, and shown as smp#(6) in Appendiz B.9. SEM
micrographs and some SEM/EDS analyses are shown in Appendix 8.10. [The CSIRO has
reported (verbally) that they have found the same metal product to be >95w1% zinc.]

Tanner-Jones has microwave-fumed the third slag to verify its reactivity and collect the
1atal furme from fume-start to fume-end. SEM/EDS analysis of the zine oxide fume produced is
presented as smp¥4) in Appendix 8.9. Some SEM/EDS spectra and analyses form Appendix
8.11. Significantly, the 97% Zn is accompanied by 2%Pb — a result likely to result from
process temperature dependency. Such process foibles are currently being addressed —
particularly in the CSIRO studies — and we are confident that remaining process “unknowns”
will have been addressed by the start of the test ng operation.

For many industrial processes, “microwave” processing is less expensive than other,
“eonventional” processing routes. If this was not 5o then over fifty years of medium to heavy
industrial applications in America would be an illusion in such central industries as rubber,
ceramics, timber, food preparation and cooking, medical and pharmaceutical operations, coal
drying and minera! preparation, plus many more. To provide an example, the clectrical power
cost of producing high purity zinc oxide by boiling and combusting pure zinc metal is about
5100 per tonne. By comparison, the cost of electrical power (as conservatively calculated) used
in producing one tonne of zinc oxide of comparable purity from MIM slag in the proposed
Tesla test rig will be about $20. At “ bench scale”, the costs of the two systems are much
closer,

The Tesla process does not simply hamess the solid state “microwave effect” to
achieve its process benefit as do the very efficient “first generation” microwave technologies,
the Tesla process utilises the benefits of the non-equilibrium thermochermistry of microwave
plasma(s) generated from a far wider range of stimulating electromagnetic frequencies than
standard microwave frequencies. The Tesla process is a true “second generation” Microwave
processing technology and is well suited to plasma chemistry applications — not just the simple

“heating” applications of earlier microwave applicators,



The Tesla Process as applied to the recovery of zinc from metallurgical slag by fuming.
The implications of cost efficient, electromagnetically-stimulated metal recovery upon
metallurgical waste remediation, fixation of biological toxing in such wastes, impact upon
leaching and further pollution, and the increased scope of uses or other disposal of
treated slag materials.

As it applies to the present proposed project, the recovery of saleable metals from zing-
beaning slag from MIM's Mount Isa lead blast furnace, the Tesla Process will be configured to
recover zine by microwave-stimulated fuming of zinc as its oxide, ZnO (in the zincite phase),
with the gravimetric, mineral processing separation of most of the 5% lead as metal pnlls.
Preliminary expenmental work has provided microwave-processed slag matenal whose
analyses have yielded results of nil Zn in the treated slag remnant — concurrently, analyses of
the fume recovered yielded results of high purity zinc oxide (=99 7% Zn(}). The recovery of
Fb could have been approached in several ways (including fuming), however, as 5% Pb can
economically be chemically “fixated” i the worst case scenario, and as only a minor portion
of Pb was present as either un-reduced or reversion product sulphide or oxide, it was decided
that Pb as metal prills — present as un-settled liquid metal droplets in the prior-cast slag —
should be recoverad (in as much as possible) by a mechanical, specific gravity separation
technique during pre-fuming mineral dressing operations. It is reckoned from mineralogical
evaluations that such an operation is likely to retrieve 4 of the 5% Pb (ie. 80%) present,

Microwave-stimulated reactions — particularly as they manifest in the non-equilibrium
plasma environment of the Tesla Process — are acknowledged for their “catalytic™ ability to
enable reactions to proceed which might otherwise not proceed, and which do not proceed
under energetically comparable “conventional™ thermal stmulation. Expenmental results over
a wide suite of resource, industrial and laboratory minerals indicate that the Tesla Process 18
highly appropriate for configuration into a range of reduction applications for extractive and
process metallurgy. Years of experimental/development work by various microwave research
oroups using earlier generation microwave technology have established the efficacy of
microwave driven zinc fuming from a range of industrial and metallurgical wastes. The new
generation Tesla Process confirms earlier results and lifts process efficiency well into the realm
commercial reality.

Recovery of saleable metal commodities from otherwise intractable waste material
products of industrial and metallurgical operations provides benefits on several fronts. Most
ohvious is the recoverable value of the recovered metal or other commodity. Such removal of
metallic elements may render the treated material fit for safe disposal — even as exposed
landfill, or it may have removed the leachable clement (as with Zn in the MIM slag), 1t may
remove an element or phase which prevents chemical fixation — or economically viable
fixation ~ prior to safe dispozal (as 13 Zn for Pb fixation in the MIM slag). Metal recovery
processes, such as the Tesla Process, are not only ideal prior-treatments for waste remediation
operations, but they can return “waste™ as “commodity” and re-define the economies of waste
treatment/waste remediation operations.

Tesla's intention (and expectation) with the zinc fuming project 1s to cost efficiently
remove and recover the zinc and lead fractions in the MIM Zn-beaning lead slag as high value
commaodities (zinc oxide and lead metal of commercial purities) leaving a granular treated slag
product which may have further processing value (as a cement component) or which may be
utilised as a clean loose fill or a clean fine aggregate in concrete. From indications in the work
of earlier proups, and following promising results from the imtial experimental work
programme by the Tesla group, this intention is likely to become reality,



Plain English explanation of “the technology™, .... in as much us this is possible.

The following briefly outlines the plasma-based process as it applies to the range
of processing applications - not specifically to zinc fuming.

Plasma has heen called the fourth state of matter (beyond gas, liquid and solid)
with over 90% of matter in the universe existing as plasma — either fully or partially
ionized. Whilst all flames are combustion events and include jonised matter which
qualifies them as plasmas, most plasmas are not ¢ombustion events. That is (o inlimate
that for combustion reaction systems of our usual expericnce — ovens, fumaces, fires, et
ceters — combustion products are produced. However, whilst utilising the same applicd
energy form, plasmas do not necessarily produce combustion products; therefore, they
muy remain pollution-output neutral. So, systems which utilise plasma chemistry rather
than combustion chemistry in which to conduct processes have the enviable opportunity
of producing oo or negligible flue output — hence, no flue pollutants.

The technolopy utilises the benefits of plasma chemistry in which o perform
chemical transformations on matter - typically, this “matter” is a chemical or mincral
commeodity which is to underpo a tramsformation to materml having higher extrnsic or
intrinsic economic value. Processes which fit this oulline, and are ideal upphecations to
complement the technology, are the reduction of ore-derived and residuc-denived
minerals, synthesis of fertitizer from metallurgical waste gases, combustion synthesis of
intermetallic materials and hard materials, dissociation of compounds into their lements,
and the synthesis of gaseous, liquid or solid matter from component elements. The
technology can be adapted to well accepted, familiar processing vnits and reactor fypes
such as rotary kilns, fluid bed reactors, shaft furnaces, cyclones, conveyor strands and
uvens in batch or continuous modes, and co-current or counter-current flow regimes.

Specitically, the Tesla technology utilises in its processes the benefits of non-
equilibrium plasma chemistry st resl processing pressures. Such high pressure non-
equilibrium plasma systems exhibil the dual processing benefits of high particle energy
and & wide range of highly reactive species. Electromagnetic energy of frequency
(chosen for its particular susceptibility by the iradiation target reactant) hetween radio
frequency, through microwave and into the “millimeter wavelength” frequencies allow
the maintenance of thermal non-equilibrium up into a pressure range above atmospheric
thus allowing mass transfer at kinetics which confer commercial viability upon the
process,
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18 January 2001

ResTec Pty Limitad
Leve! 2 1 Rosabery Avenus
RCEEEERY MW 2018

Ciaar Sir,

Letter of Intent — Metal Recovery fram Lead Smelter Slag

ResTe:; has approached Mount |sa Mines Limited (MIM) with interest in extraction of zine metal
frem substantial stockpiles of slag produced fram the Mount Isa Lead Smelling process. ResTec
are currently developing a precess for the recovery of zinc from the lead smelter slag, and have
also exprassed interast in recovery of copper from coppery settlement ponds on the Mount [sa
Lease. The recovery of metals from these sources could provide substantial envirenmental and

fingncial banefits {o both companies.

This letter confirms that, should the technology and extraction procssses prove commercially
viable, MIM intends to proceed with negotiations with ResTec regarding the application of the
recovery processes for exiraciion of metals from e wasts process sourcas,

Yeurs Fathiully

Chris Fauikner
Buzin@se Suppos] Manager

Mount l=a Mines Limited
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E University of Wollongong Deputy Vica-Chancellor

Uimiwarainy of WobBatigung
MSW 2527 Buirata

Tel D2) 423\ 35an
Faux {02) 4227 1731
Irtormatkacal cgY &

Efra’ pater_rofannomEosow eduau
12 February 2001 NP Lidve BEL

Mr. ) Tanner-lones

Rasearch Dnrector

Tesla Group Holdings Pry Limiged
“Termn Court™ Dale Sceeer
BURRAWANG NSW 2577

Dear B Tunner Jones,

In reply to vour letter of 9 February 2001 concerming possibie University involvement
in your START grant applicaiion to Auvsindustry it 18 my understanding this:

# Tesla has expressed interest in the University of Wollongong being involved as &
sub-contractor in certain of the R&D activities encompassed by the START grant.
While derails have vet to be negotated, this is in-principle acceptable (o the

Iniversity.

¢ The research actvities proposed within the START grant application do not
requite aceess 10 hackground intellecrual property held by the University.

s A3 acontractor for R&D under the START grant the University would have no
ownership interest, other than that derived from possible use of Universi:[y.
buckground IP, in the intellectuul property but would negotiate for beneficiul

usage in further reseurch ureas,

s There have been preliminary discussions on the location of & prlot [acility al e
Engineering Facuity's Coniston sile, sunject 10 space availability, intrastrocture
service reguirements and EPA requirements

The position will he more definitive once we have discussed the detals of the START
grant application and University of Wollongong's possible invoivement.

[Best pesards,

-

T R Rabined ; AUSTRALIA'S 1999-2000
i UNIVERSITY OF THE YEAR

Outstzading Hesearch a2nd
Development Parinerships

‘Good Universilies Guiges' frmy wine
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----- "

' Task | Description ‘ Enpunl-lhlii#f Implementation
Humhtr | Date !
: 1 Tnomas & Coffey Quate for Cost Estirates | JJT 3-1-2001
| 2 Line Drawang of Tast Plant by Thomas & | I 14-1-2001
| Caffey ol
|3 | Cost Estmate from Thomas & Coffey T 311-2001
4 CBIRO Contract Executed T 1 10-9-2001
5 | Loagement of Draft R & D Application | GG 15-1-2001
(6| Loogementof Final R&D Applicaton  CC 1522001
1 Rasut of RED Anplicalion G | 31-3-2001
8 [ CSIRO Cost Estimate T 1012001
g CSIRO Commence Conlract Works LT - 31301
10 CSIRO test rasults to Hugo Huey | SRR | 3132001
1 Tnnmas.?,. Coffey 1o Prepare Prelimnary | SRR 115901 - 154001
| TestPlaniPlans |
712 | Devaicomen! Asplication To Locai Coungil [TAC  T15201-15401
113 | Desion of Application & Tast Generstor to | SRR | 1501
| ' Thomas & Goffey | |
it Thomas & | Coffay fo Complete Final Test | SRR | 1-3-200
' | Plant Plans | -
5| Construction Compietion anc T&C 1501 = 1601
L Commissioning of Test Plant : '
tf Comgletion of all Experimental Woek with | JTTHHSM 1801 =15-1241
TestPlamt |
{7 |Signoffof WorksbyDeshta | DW 1517200
(18 | Vanification & Provng Up of Test Resuts | JTT&SM | 1-12:01 - 1-2:0f

The Implementation Schedule
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TESLA GROUFP HOLDINGS PTY. LTD.

PROPOSAL FOR ENGINEERING ASSISTANCE

1
INTRODUCTION

Tesla Group Holdings Pty Ltd represented by Mr. Des White of White Resources Pry Lid
have requested Thomas and Coffey for a proposal for engineering assistance relating to
Tesla’s electromagnetically stimulated thermochemical process sequence.

Specifically this proposal relates to the compilation of a preliminary capital cost estimate
of a pilot’demonstration plant based on Tesla's process which will be designed to recover
zinc oxide from the 500 kg/h of lead blast furnace slag. The accuracy of this capital cost
estimate is to be 25-30%,

The engineenng and estimating exercise is to be undertaken on the basis that the plant
wiuld be built in an existing building in Wollongong,

[t is understood that Tesla is orgamnising to have testwork conducted at the CSIRO in
Clayton Vic. And that the engineering and estimation exercise would proceed using the
results of this testwork.
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PROPOSED STRATEGY
It is proposed that the aeginearing and estimating prercisa shoukd proceed as folices:
Teutwork at CSIRD —

*

[t would ba vatuable if ane of two representatives Ausenco's sfudy wam atlend the
SR testwork for @ day, in order ko become fullylconversant the technology and
affer fendback if BUOUHEIE, S g

Khck-off ineeting
The study proper should commEnce ones the results from CSIR0's work are avaliabla

with & two day session attendad by represantatives of the Principal, and by Ihe ALmanco
taam. The aim of this session would be 1o enable the members of the engineering team to

obtain sufficient knowledge of the process to generate a prefiminary design far the pilot
plant, and to gain an understanding of the Principal’s requirements in respect of the pllot
plant design and facilities.

As far as possibie, it would be intended that by the end of this spssion, 8 proliminary
flowsheret, mass and energy balance, PaID, and pilet plant layout wauld have been
akatched up and agreed as a slarting point for the exercisa.

Dasign Phase

The design phase, which wauld ke between 2 and 3 weeks, wauld invalva thes following
taske

«  Presare nmcess fiow diagram shawing gach indrvidual equipmant Jdem.

« Prenpre matenzl ano efeigy Caidiics,

« Prepane PRID {Snady level, ghwing Mmajor instruments, ut e ling sizes)
«  Prenam aqupment st with summarny spechications for each item.

= Prapare predminary design of fjict bed reactor in arder (o enable COEHAY
« -Prepare Ganeral Arrangement plan and bwd eiavalions.

« It i5 suggested that a design review meating be held prior i finalisaton of the design
shaze Alowance has Deen made {or ane day, at Ausenca's offices

Estimating Phase
The estimating chase which wound 1zke abaul 3 weeks, would irvabve e folowing lasas.

« Cotain budget quotation for each item of purchased equipment. WWhers apprciindie,
alteenative indicative costs far sacond hand equipment would b inclucied,

. Generate budget costs for custom ilems hased on quanites and ratas.

. Ganerate budget cost for structural fiems and platework based on quarifes and rales.

i — e ——

..... Page 1 ﬁ
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s (Generate plecincal cost hased on historical ersts par drve aceording ko pOWed rating,
anc calcutated costs far panels &nd wwilchgear.

e Generate instrumeniabion posts based on historical costs per 1009 acoarding o ype.
. Cpnerate instafiation costs according 1o estimated man-hours.,
« Piping costs wouid be [aciunet.

o Indiract costs (Engineenng, Procurement, Construictan pManagement, and suggestad
sontingencies) wiowzloh be Tactored.

Repoting

The documents listad above would be presentad |1 the form of a report which would alsd
include descriptions af design features as appropriate, and discussions of design issuas
wheara relevant,

Tne repor would also present an approximate schedute for consruction of the propecl.

It is sucnested thatina reporl ba issued first as a draft for enmament, and then as @ final
repart onee Princoals samments nave Deen received.

PTeTT e PLE R E a1 ﬁ
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ResTec ryvimited

Creanng The Balance Bepwzen Environms e Andd Sioing

16 February 2001

Ehon Stone
24 Shelly Beach Road
Shelly Beach ™NMSW 2478

[henr Sir,
FINANCIAL COMMITMENT TO TESLA PROJECT
We refer 1o the above project for the design and construction of a demonsstration and

development plant for the extraction of metala from sofid waste residues awned by
Mount Isa Mines Limited.

As you are aware, ResTec is committed to the provision of funds required under the
Development Agreement which we have enterad into with Tesla Technologies Pty
Limited in an amount of approximately $1.5M  The full commercialisation of the
techmology upon proven success will require funds in the order of 3150,

Tothis end, ResTec hes located investors to provide this funding.

Significant due diligence has besn undertaken and is in the process of completion anc
we expect documentation 10 be completed and availahle within the next 14 cays

We will keep you informed of deve!opments and the completion of funding as it
ANSEs

As you are aware, ResTec has at this stage no assets or liabilities of substance but we
are happy to provide financial accounts for the company if vou so require

W trest this is of assistarce and if you require any further information please do not
hesitate w call and discuss.

Yours truly

i Bl

Beven Schwaiger

Director
Svdney Cffbre: Brisbame (hfflcr:
Lavel 2, | Roachery Avenue T Furge Cloge Scmner Park
Rosehery MW 218 Ausimalia Hrabane Q6d L0074 Auseraha

Tel 512 9AFT 0800 Pac 612 %663 3655 AN 2LE 841 Tel 617 3279 25X) Fax: 617 3279 1508
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Draft Information Briefing

1. INTRODUCTION

This Information Bricfing sets out details of the proposed business of ResTec Pty
Limited (ResTec).

Hestec has been established for the commercialisation of spectfic technolomes in the
extraction and recovery of metals from industrial and mining wastes and bv-products

Owver many vears mining and man ufacturing companies have emploved traditional
methods o mine and process metal ores and concentrates. smelting and leaching
processes have been used 1o extract metals such as zine, lead, mekel, and copper from
ore bodies and concentrates. Traditionally these processes are relari vely inefficient,
leaving residual stockpiles of by-products and wastes with significant concentrations

of metals.

Until now, technologies and processes have not been available to economical ly
extract the residual metals from these large stockpiles or waste streams. The result is
millions of tonmes of stockpiled materials and continuows waste streams with high
levels of metals including zinc, lead, copper and other base and preciows metals and
rare earths. Additionally these large stockpiled resources present environmental
challenges for their owners to ensure the metals present do not leach inta the
environment, either in their current stockpiles or if disposed underground or in

landfills.

BesTec has the exclusive commercial rights to new leading edge proven at bench
scale and treatability stages to cconomically extract metals from such waste streams

providing sigmificant returns on investment.

ResTec has letters of intent from mining companies which own large stockpiles of
material with extractable concentrations of zine and lead, {over 7 million tonnes) and
a continuing production stream in excess of 250,000 tonnes of material per vear

Treatability studies to date have proven the economic and efficient extraction of high
grade zinc and zinc oxide, with the resultant treated residual material suitable for re-
use as in-fill, or subgrade material.

ResTec has also entered into a Heads of Agreement with a leadi ng global glass
manufacturing company to treat a difficult waste stream and recover tin and

ammonium chlorde for value.

ResTec™s technologies have significant worldwide application.

Commercial-In-Confidence Caopyright ResTec Poy Limited 2001
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2. PRODUCTS & SERVICES

ResTec has a number of technologies available for the extraction of and processing of
metals from mining and industrial residues

Microwave Extraction Technaology ( Tesla Technologies Pty Limited)

ResTec has the exclusive worldwide rights to commercialise this new patented
technology. The technology uses the application of microwaves to effectivelv extract
metals from material. This has significant benefits and advantages over traditional

methods:

a. energy efficient
b.  mobile, modular in design and scalability
c. environmental best practice, with no emissions/discharges

d. refatively low capital requirement

ResTec’s hicence rights include the worldwide application of the technology to
industrial and mining residues, wastes, ore-derived rinc and zinc concentrate.

ResTec “s obligations include the funding of fifty percent of the Demonstration plant
project {budget is $1.45M), with government funding to Tesla Technologies providing
the other 50% funding.

Success of the Demonstration plant is to be determined by an independent auditor that
the plant is capable to be scaled up to 5 tonneshour. Given the modular nature of the
plant and short resonance rime (time taken for metal to furmne to gas phase) the units
are likely to achieve greater production rates to the required productivity for full scale

treatment.

Tesla Technologies has compiled for the Demonstration project a significant team of
leading experts in the fields of microwave applications and metal extraction, The team
includes CSIRO who are undertaking trials on zine fume collection, and Lockheed
Martin (LJSA) for the provision of industrial microwave applicators

ResTec is currently looking to apply this technology to a number of significant
stockpiles and continuous waste streams. While the current application of this
technology is directed to zinc and zinc oxide, it is also applicable to lead, nickel,
mercury, and other metals and rare earths.

In addition, through its affiliation with The EM Group Pty Limited, ResTec has
capability to add chemical fixation processes to the “back end™ of the metal
extraction, providing fixation of the residual materials for environmental regulations,

for tandfilling and end use of the material. This value adds to the revenues for
projects.

Commercial-In-Confidence Copyright ResTec Piy Limited 2001
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The commercial viability of the metal extraction, (whereby the revenue from the
extracted metal exceeds the capital and operating costs) allows ResTec to offer “no
nsk™ contracts to owners and generators of such waste streams. Thus, stockpiles of
wiaste can now be viewed as valuable resource bodies and commercial arrangements
For “miming” can be made. This wall usually involve the pavment of a royalty per
tonne of processed “waste 1o be paid to the owner/generator.

Electrowinning E;trm:ﬁnn {Zeftec Pty Limited)

ResTec has licence rights to commercially promaote and deliver certain metal
extraction technologies owned by Zeftec

These technologies use electrowinning processes for the extraction of metals from
solids and hiquids. This is applicable where the are low metal concentrations, vet it is

commercially viable to extract these materials,

Accordingly the application of the suite of technologies at ResTec’s disposal allows
the extraction of a wide range of metals from difTerent medium and has worldwide

apphcation.

Commercial-in-Confidence Copyright ResTec Pty Limited 2001
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3. CURRENT TARGET PROJECTS

ResTec has three current target projects

Mount Isa Mines Limited, Queensland

MIM currently has stockpiled in excess of 5 million tonnes of rincdead slag waste.
This material has an average rinc concentration of 13 8%,

MIM continues to produce this waste stream at a rate of 170,000 tonnes per year. OF
this, approximately 1 10,000 tonnes is currantly used as backfill within the mine and

the balance added to the stockpile.

ResTec treatability and pilot scale trials have proven the removal of high grade zinc
(99.8%5) using the Tesla microwave process. This has been achieved at estimated
operational costs to provide a significant return on investment,

Under the Licence and Development Agreements with Tesla, ResTee and Tesla have
agreed to proceed to design and construction of a Demonstration Plant capable of
processing S00kg per hour of waste slag. The Demonstration stage i5 estimated o take

6-12 months to complete.

Upon completion of the successful demonstration plant, the following stage is the full
scale commercialisation of the technology applied to the identified stockpiles.

The next stage proposes to construct 3 full scale plants each capable of processing 5
tomnes/hour. Significant infrastructure will also be required as part of the operations
o the MIM site. It is estimated this stage will take 18 months to complete

The Demonstration Plant stage will cost ResTec $1.45M (with an equivalent amount
being provided by government R&D grant through Tesla Technologies)

The next stage (3 plants) will cost approximately 5140, and will produce 13,815
tonnes per annum of high grade zinc oxide. The current price per tonne of high grade
zinc oxide i1s AS1800. At current prices this equates to revenue of § 140 PeT anmurm,

The estimated operational costs (including rovalues and licence fees) will result in a
before tax profit (EBIT) of $7.6M per annum, with production from the 3 metal
extraction plants.

A Letter of Intent has been issued by MIM dated 29 January 2001,

Fasminco Cockle Creek, New South Wales

Similar to the MIM project, Pasminco has a slag stockpile of 2milion tonnes with zinc
concentration ranging between 6 and 9.5%. The slag also contains significant
concentrations of lead. Pasminco continues to prodiece 70,000 tonnes a vear of this

malterial.

Coammercial-In-Confidence Copyright ResTec Pry Limited 2001
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ALNRAL A
Balance Sheet
Janusiy XM
1-0000 Azgels
T-1a00 Current Assels
A= 100 Cansn O Harsh
=112 Chague Aoeahat! $0.00
Lotal Cash On Hand 30,00
Tolal Assots 50.00f
2-0400 Lisbiltins
Z=1000 Current Liabilitins
2=1100 Laans 3000
24300 Behwalger Holdings 50.00
Tetal Loans 530,030, 00
2-1310 GET Collesded 30,00
2-1330 GET Paid £0.00
Total GST Liahilfies 5000
2-1400 Payroll Labilities
2-1410 Superannuation Payatis 20,00
|?-1-125I FaT G Withholding Payabia 5000
Tota' Payrall Lantniities 50,00
lodai Current Lighifities $0.00
Totsh e bilities £30,000, 00,
MNet Assets &0,00
20000 Equity
3-1000 Cwmer's Equity 5120,000.00
3-1100 Cwmir's Capital
Tetal Owner's Equity
2-5000 Retained Eamings
3-9000 Curment Year Eamings

! Total Equity SBD,IJDI:I.{JEI|

Page 1
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It is proposed to proceed with the construction of 3 metal extraction plants
immediately after the commissioning of the MIM MEPs. Returns similar tor the MIM
project can be achieved due to the lower operati ng costs associated with lower energy

CORTS,

ACT Packaging, Australia wide
ACT produces approximately 120 onnes per annum of tin waste residue. This material
is currently shipped overseas fro treatment

ACT and ResTec have entered [ntgu_I—}Eadinf_AET::mgm_ for ResTec to take this

S 501

material and treat at a centralised location in Australin

ResTec’s treatment process {using the Zefiec electrowinning technology) provides for
the 100% recovery of 2 products, namely tin and ammonium chloride {both valuable

resources for resale).

The capital outlay for the MEP is $175.000 which includes a pilot plant (4 weeks
duration) and full scale plant (8 weeks duration for construction). The plant will be
capable of teating 240 tonnes per annum, ResTec proposes to establish the facility at
Bulla, Victoria through a licence arrangement with The EM Group which holds the
exclusive licence rights to operate a solid waste treatment facility.

Based on the 120 tonnes of feed material sourced from ACT in Australia, this equates
to 5302000 revenue per year with an EBIT of $100,000. This project 15 scheduled to
commencs in March 2001

AL (and its parent, Dow Coming), have many similar plants worldwide including
China and India. ResTec proposes to procure contracts for shipment of this material 1o
our Australian treatment facility. ResTec estimates to double the quantity of feed
matenial each year by accessing these waste streams from other countries. It is a
condition of the HOA that ACT introduces ResTec to its affiliated international plamts

A Heads of Agreement has been executed berween ResTec and ACT Packaging.

Commercial-In-Confidence Copyright ResTec Pty Limited 2001



SHAREHOLDER STRUCTURE

RESTEC PTY LIMITED

HesTec Pty Limited has three sharcholders, namely

Schwaiger Holdings Pty Limited (%%
Horton Holdings Py Limited [ 0%a
Stangroom Holdings Ptv Limited 1024

Each shareholder 1s incorporated in Australia
Schwaiger Holdings Pty Limited also wholly owns The EM CUroup Pty Limired

The EM Group Pty Limited is an environmental remediation technologies company
trading in Australia since June 2000, It has revenue of $1.4M for vear o date 31
danuary 2001 and projects revenue of $4M to 30 June 2001



Diraft Information Briefing T

4. BUSINESS PLAN

ResTec has developed a business plan to capitalise on the leading edge technologies
and the current projects.

The plan involves the acquisition of the rights to numerous waste streams based on
undertaking pilot programs and thereafier full scale metal extraction. Each project will
have its own variables and factors for success,

The preferred approach i1s to ncgotiate with owners/generators of waste streams 1o
acquire a Put Option on current stockpiles whereby providing a period of time to
prove up the application of technology on that waste stream. ResTec can exercise its
Put Option to proceed to extract metals from the waste streams and pay a rovalty to
the owner/generator on an agreed basis.

ResTec's primary focus is to succeed on the Demonstration project for the MINM and
Pasminco stockpiles, and thereafier proceed to a further capital raising to fund the full

scale production.

Commercial-ln-Confidence Copyright ReaTec Pty Limited 20010
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The preceding programme of “mini pilot”™ scale experimentation at CSIRO)
Minerals, Clavton, Victoria is a provisional programme. That is, that whilst the {imtally)
three stage programme proposed is accurate in its mtended schedule, it is indicative only
in that the precise schedule of experimentation will be open 1o amendment upon review of
the progress and success of resules at each stage, and with respect to redundancy of
discrete values (or ranges of values) of variables as exXpenmentation progresses.

Stages | and 2 establish the degree of comparison which ean be inferred between
“conventional” and “microwave” processes and will be Jess open to reviewed amendment.
Stage 3 experimentation - the stage pertinent to the testing and establishment of system
parameters — will be subject to schedule review and more open 10 amendment, and may
lead to a fourth stage of experimentation if such is required to clarifv or develop the
system inter-relationships (re: fuming of discrete metallic fractions, fuming wversus MW
power (temp. ), reductant options, flow rate and Hutdisation mode, er cetera),

EXPERIMENTAL PROGRAMME: HALF TONNE PER HOUR TEST RIG.

Unee the CSIRO programme has been completed, enough will be known of the
system parameters and controlling variables to design an informed programme of pilot
programme studies for the ' tonne per hour test rig. For complete zine recovery, it is
expected that the CSIRO tests will identify both a tight temperature range and an
{associated) optimal residence time (processing time} [with respect to feed slag size range
and fluidisation dynamics] upon which the pilot programme studies can be initiated. The
CSIRO “mini-pilot™ findings and results will be (subjectively) verified in initial test rig
work,

OF course, required residence time will fundamentally dictate the chamber size of
the fluidised bed reactor section of the rig (with respect to the % tonne per hour
requircment). Reactor chamber volume will dictate the apphed microwave power input
and some flexibility will be designed into the microwave generator and delivery systems.

Consequently, test rig experimental campaigns will be designed to accommodate
all pertinent system parameters and variables such that the information gained from testing
15 maximised and leads logically to the next stage. To this end, 1t is expected that test rig
campaigns will be operated over a relatively narrow temperature range (directly
represented by applied microwave power), over a relatively narmow residence time range
and wrthin a relatively well-defined range of reductant/fluidizing pas regimes {which can
only be identitied after the completion of the CSIRO studies}

Fluidisation dynamics, bed dhagnostics and product material analvses will he
continuously monitored, Fume composition, reduction completeness (of fumed metals)
and the composition and state of spent solid slag will be key determinants guiding the
actively reviewed test parameters and schedule. Cverall test rg “well-being” will be
assessed and monitored,

Omnce preferred operational conditions are established, the test rig will be operated
over extended campaigns — increasing to the limitations of staffing availability and safety
considerations (staff and system fatigue), material availability and project life (funding).
Results from the test rig campaigns will be utilised to design full-scale pilot plant leading
to commercial production,



CSIRO Visit, 23/10/2000.

Outling of Proposed Experimental Programime (Preliminacy).

Mlchd_nmcﬂJ FB ruas to be in same 75 mm 1D bed with 2 standasd charge of rinc-beanng
slag (from same sampled material) and baving the same particle size and dissmbutios. The
charge mass - perhaps 1 kg, 10 be agreed after considering bed ceight. and bed and paricle
dersity,

Progrumme Stage 1. Non-microwave.

This smFu 1o be heated by & conventivgal, non-clectromagnelic means - possibly by heal
transfer mmﬂulu:ﬁshag gas at temperanire.

The dyzamics of the flnd bed - gas velocites, pressure drop through bed, required minimum
Auidising pressure (for “standasnd” qg.n:wmﬂ charge) to keep tof {stockline) pressuce at a
minimum (~latm}, Against these ( RO cstablished diagnostizs. further mucrowave-
stimulated systems will be monitored, determined or compared.

900°C * 950°C | 1000°C
i. Slag, in N, Slag. in M, Slag, in M.
2. Slag- C,in M, Slag + C.inkN; Jiag + C, m N,

3. Slag+C,in 20% COMN, Slag+ C, in 20% COMN, Slag + C. in 20% COMN,

Programme Stage 3. Microwave-stimulated at 2450 MHZ.

This stage to be beatedt by 2450 MHz micromave iradiation oe top of heat transier {rom
fluidising gas at temperature and “remmperature” regulated by microwave power inpuat with
Tespect to te hures measured during coaventional processing of Stage 1. This temperniume
correlation to be in conjunction with verficatzon of fluidising presaures berween comparable
eases of mucrowave and NOD-MiCAOWAYE experimental nuns.

S00°C SS0PC 1000C
q. Slag, 1o N, Slag. tm M, Slag. in M,
5. Slag + T, m N, Slag + C, in N, Slag « Clim 5,

6. Slag + C, in 208 COMN, Slag + O, in 20% COYN, Slag + C. in 209 COMN,

Mote that "um?-unm" is equivalent to "ternperature 63 measured” [by probes (thermocouple
ar other) at CSIRO] and will be correlated with “mw“, Verify that
Nuidising pressures are the same oF comparable 1o those of Stage 1



Programme Stage 3. Microwave-simulated at 2450 MHz. Use standard fluichsing
pressiires and eticrowave power 0 “lemperature” relationships.

Tire (min)  BXC P0°C 950°C 1000°C
7. % A B & [
R E F G H
9. i=2dx | ] K L
10, x+3 M ] 0 P

Where AtoB: (f) Slag+ C.im N,
(if) Slag + C, In 20% CO/MN,
(iif) Slap, in 20%% COVN,

Mote that “fume ¢od point” should lis betwesn 9 and 10 .

Opticns D, H, L and (at 1000PC) may not be needed. Also, other options may he cancelled.
Possihle experimental runs 2 temperatures below 850°C should fnstitute 3 Stage 4 programme
and are not propoded here,



Waork Program

The work trogiaT of .5 contract relers 1o the hirst S1age of a three-stage program
siscussed at @ meeting between CSIRO and Tesia on 23" Octobar 2000, The
abjectiva ot the overall program is the reccvery of zinc from a blast fumace 3iag.

This Fast stage is concarred with detarmining ne fidizatior. characteristcs of tre
slag pariicles over a sanga of possiple operating [SMEArERIes, Ausdizing gas
compasitions and addition af @ snlid reductant.  Paniculary i s imoactant io
datermime whether any sticky phases develop in the hed whech could resull in
cperational protiems.

The program is dafined as follows

1 Determine the partcle size distributicn of a representative sample of the slag

matarial suppfed by Tesla. (Tesls is to provida aporoximanely 50 kg of slag

matesial, screanad to 800 um, ana wik be rasponsibie for any cosis associalad
with the matum of samplas, materal accumatated during commissicneng and any
unused fead )

Determine ihe apparent paricle density and bulk density of the slag sampls.

Setermine the minimum fuidizing velccity of the slag sample in air at ambient

conditicns

4 Conduct a Hazop/Hazid study of the propusad axpermentation and complete a
Health, Safety & Emvirooment Assesament of the oroposed work before any
axparimentation proceeds.

5§, Madify and reconfqura an existing bubbling fludized bed reactor rg to meet tha
reguimments of this stage of the werk program. Tha fluidized bad vessel is
50 mm D expanding to 100 mm at the Iragboard andg is mounted in a gas-fired
firesbox,

& CSIRO will prowoe brown coal char (Auscharg ard cetermine by amoient
candition fluidization tasis the char particle size which mixes well with the much
denser slagq material. A bulk char sampie wili 1hen be prepared by srushing and
screening for use in the kot fluidization tnals.

7 Selact a suparficial gas veoclty, at operating conditions, which will ba suitabia for
a mixea bed of slag and char particies (10 wi%).

B Conduct twelve flurdization tests of up to 30 minutes duration «ach on
?I_pprmdrnatmy 0 18 kg portions of tha skag sample 25 descnbad in the fodowing

abile.

w p

[ [ Eed Matenal “Fluigizing Ga: ___ Bed Temparsture [C]
Series 1 Slag Ny | 900*, 950" and 1000°
!:S_-_a_-i“ 2 | Siag and crusted char | N | 9=, 950" and 10007 |
“Seriesd | Sl and crushed char | 20 Vol GO n N | 9007, 950° and 1000° i
| Senesd4 | Slag F20vol% COinN; | 5007 950® ard 1000  *

Sunng ese paramainc lests the fasdzed bed iemperature and differantial
Arassure across the bed wilk be continugusty moniioned o try 1o wentify any
agglomeraton and consequent defluidicaticn of bad partcios

5 Samples of the final Auidized bad matenal of aach af tha 12 tests will be retamed
for analytical testing as required oy Tesla. Note that any analytical chargas wil be
agditional tem



