NAME: GYORGY (GEORGE) BANVOLGY!

SUMMARY OF EXPERIENCE

Senior Process Consultant with more than 47 years experience in the alumina industry.
His expertise covers processing of bauxites of different types and grades using the low
or high temperature digestion processes, process modelling, material and energy
conservation of the alumina production. Specialises in on-site techno-economic
evaluations leading to process concepts, Feasibility Studies and de-bottlenecking
proposals. Further specialties are the environmental aspects, valorisation of bauxite
residue, prevention and removal of scales, also co-ordination and conducting of research
and development projects. Travelled extensively in Brazil, Canada, China, France,
Guinea, India, Kazakhstan, Russia, Spain, UK, USA, Venezuela and Vietnam. Published
several papers, gives lectures at various symposia and workshops. Principal inventor and
driver of the Improved Low Temperature Digestion (ILTD) Process for manufacturing
alumina in an environmentally sustainable manner and significantly improving its
profitability. Holds the Commemorative Medal of ICSOBA.

PERSONAL DATA
BIRTH: April 23,1948. Budapest, Hungary
EDUCATION:
ePatent Attorney, Postgraduate Institute of Budapest University of Economics, 1992
eMSc. in Chemical Engineering, Veszprém University of Chemical Engineering,
Veszprém, Hungary, 1972
LANGUAGES: Hungarian, mother tongue
Good English command
Russian, fair
CITIZENSHIP: Hungarian
PROFESSIONAL AFFILIATIONS:
e Ban-Volgy Ltd, Technical Director
e International Congress for Study of Bauxites, Alumina and Aluminium
(ICSOBA), www.icsoba.org

CONTACT DETAILS:

Phone: +36 1 302 0871

Mobile: +36 30 383 2653

Permanent address: H-1066, Budapest, Dessewffy st 49, HUNGARY
e-mails: gbanvolgyi@yahoo.com and gbanvolgyi@gmail.com
Skype: gbanvolgyi
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EXPERIENCE (PROJECT TYPES, ACTIVITIES)

Workshop on Resource Efficiency and Circular Economy in Aluminium Production:
Better use of bauxite residues (red mud) 18-20 Sept, 2019
Attended the EU-India Meet on the Resource Efficiency Initiative. Held 2 lectures in
Delhi and another 2 in Nagpur on the bauxite residue, achievements of the Zero-waste
Valorisation of Bauxite Residue (Red Mud) project, the dam failure at Ajka and the
ILTD Process.

European Training Network for Zero-waste Valorisation of Bauxite Residue (Red Mud)

2015-2019
As an External Process Consultant, member of the Supervisory Board participated in the
network-wide events, provided ongoing help for the 15 Early Stage Researchers to fulfil
their obligations, review their manuscripts, etc. (http://etn.redmud.org/project/)

Concept Study on the ILTD Process 2013-2014
Subsequent to a fact finding mission in an alumina refinery in Brazil, a Concept Study
was prepared along with BOKELA GmbH, Germany, on the implementation of the
ILTD Process Concept, with very good payback period. The Concept Study was
presented to the Principal with success.

Due diligence of an alumina refinery 2012
As a member of a small group of Senior Consultants of ACE Group, participated in a
due diligence of an alumina refinery in Azerbaijan. Responsible for the detailed
assessment of the process status, material and energy conservation and also for outlining
the conversion of the quality from the so-called floury to sandy type product. The task
included the quick assessment of the red mud disposal site to improve its current status.

Reporting, follow up of the red mud dam failure at the Ajka alumina plant 2010-2018
I was requested by the international professional community to report what happened
and explore why the failure may have happened. As an expert of bauxite processing I
was interviewed by the Hungarian and international media on the issue. Delivered a
keynote lecture at the XVIIIth International Symposium of ICSOBA in Zhengzhou,
China on November 25, 2010 and another lecture on the dam failure and subsequent
developments at the International Seminar on Bauxite Residue (Red Mud) of ICSOBA,
in Goa, India, October 17-19, 2011. Provided consulting assistance for a Member of the
European Parliament and the Chairman of the Committee for Sustainable Development
of the Parliament of Hungary. A further lecture was presented on the ICSOBA about the
latest findings at the Conference in Belém, Brazil on 28 October, 2018.

Study on TCA 2010
The making of tricalcium-aluminate-hexahydrate (TCA), the decisive parameters, how

these parameters are adjusted, the cleaning of various pregnant liquors obtained from
various bauxites, the typical TCA consumptions and costs were summarized in a
Desktop Study.

Preparation of the Pilot Scale Implementation of the ILTD Process 2009-still

A Project Proposal was prepared aiming at the pilot scale implementation of the
Improved Low Temperature Digestion (ILTD) Process in 2009. A Memorandum of
Understanding was signed with Southern Basic Chemicals Company (SBCC), Ho Chi
Minh City, Vietnam in October, 2011. Further discussions were held in October 2012 in
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Belém, Pard state, Brazil during the ICSOBA Conference and also with another refinery
in Aluminio, Sao Paulo State.

Literature Review of the Sintering Process 2008
A literature review was prepared for the sintering process in general and for the serial
combined Bayer-sintering process in particular.

Literature Review and Process Concept for Oxalate Removal 2007-2008
The scientific and technical literature was reviewed focusing on the problem of organics
of the Bayer process. Process concepts were also outlined for the oxalate removal in the
context of an upgrade of a 1.5 MTPY capacity refinery in Latin America.

Evaluation of Processing Options for a Bauxite in Turkey 2007
A preliminary evaluation of the process options of a low grade bauxite in South East
Turkey. The evaluation covered the Bayer Process and the Parallel Combined Bayer-
Sintering Method as well in a would-be new refinery and in the existing alumina
refinery in Seydisehir.

Training course 2006
A short training course was held for a company specialized in processing wastes so that
its core staff became familiar with the basic chemistry, the unit operations, principal
design, operational considerations and quality control of the Bayer process.

Sangaredi Alumina Refinery, Guinea, 3.3 MTPY from April 2005- April 2007
As a member of the Owner's team (Aluminpro) of the Detailed Design participated in
the process design, preparation of the Basic Process Design Criteria, Process Flow
Diagrams (PFD) and Process and Instrumentation Diagrams (P&ID). Was responsible
for the co-ordination of the utilities, such as steam and water systems, lime, fuel oil,
sodium hydroxide, acid, air supply and red mud disposal. The value of the project was
over US$ 4 billion. The design project was carried out mainly with Technip, Paris,
France. (www.globalalumina.com)

Fria Alumina Refinery, 1.4 MTPY Expansion, Bankable Feasibility Study 2004
As Lead Process Engineer responsible for the Process Technology, Process Block Flow
Diagram, Process Design Criteria, Process Flow Diagrams, Process Descriptions and
Process Control Philosophy, Process and Instrumentation Diagrams (P&IDs), Data
Sheets for principal equipment, preparation of the Laboratory Testing Programme, co-
ordinating of its execution and assessment of the results. The Bankable Feasibility Study
for the US$ 650 million project was carried out mainly in Sankt Petersburg, Russia.

Friguia Scoping Study 2003
As Lead Process Engineer was responsible for modelling of the existing operations,
outlining the process concept for five different capacity options, conducting conceptual
material and heat balance calculations, providing data for equipment sizing, making the
process block flow diagram and process description, elaborating the material and energy
consumptions for the financial assessment.

Jamalco Expansion Project 2002
Lead Process Engineer for the Precipitation Area of the expansion of the Clarendon
Alumina Plant (Jamalco). The objective of the expansion was 25% increase of the 1
million ton per year capacity refinery. Nearly 50% of the project total cost of US$ 110
million was invested in the Precipitation Area. Was responsible for the Project Design
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Criteria, Process Flow Diagrams, Data Sheets, Process and Instrumentation Diagrams
(P&IDs), Functional Specifications, data supply for the mechanical, process
instrumentation and civil engineers, preparation of quotations and evaluation of bids.
The project was executed with full success, on time and within budget.

OJSC Aluminy Kazakhstana, Technical Due Diligence 2001-2002
Responsible for auditing of the process design of the expansion and product quality
improvement of the alumina refinery for an international bank. The value of the
investment programme was US$ 77 million.

Boké Alumina Corporation, Pre-feasibility Study 2001
Responsible for outlining of the process concept and the Basic Design Criteria of the 2.6
MTPA alumina refinery. Supervised the material and heat balance calculations, the
overall process flow diagram, sizing of the principal equipment and determination of the
specific material and energy consumptions. Elaborated the process description. Prepared
the laboratory testing program, co-ordinated the execution thereof. Prepared quotations
and evaluated the proposals and bids.

High Solid Anaerobic Digestion, Feasibility Study 2000-2001
Outlined the process concept, site selection and conducted negotiations between Ajka
Municipality, Hungary, Alpha Gamma Inc, Raleigh, USA, and AP International,
USA/Hungary. Responsible for the technical aspects of the Feasibility Study for the
treatment of the municipal solid waste of Ajka town, Hungary by anaerobic composting.
Directed the on-site sampling, co-ordinated the analyses, and carried out reporting. The
project was co-sponsored by the Trade Development Agency of USA.

Fria Expansion Study 1998-1999
Responsible for checking of the process engineering tasks of the brown-field expansion
of the Fria Alumina Refinery from 0.640 MTPA to 1.2 MTPA. Co-ordinated the
activities of the process, mechanical, civil and electrical engineers. The task was
executed in Puerto Ordaz, Venezuela and in Budapest, Hungary.

Reducing of the Silica Problem, Bauxilum Alumina Plant, Venezuela 1997-1998
Directed an on-site audit to find out the reasons of serious silica scales in the digestion
heat exchangers of the 1.8 MTPA alumina refinery. Based on the findings of the on-site
visit and some laboratory tests outlined concepts how to cope with the silica scale
problem. Responsible for the negotiating, project management, fact-finding, laboratory
testing, assessment of the plant data and reporting. Directed liquor tests with spent liquor
and concentrated spent liquor at temperatures of 100°C and 145°C in presence of
different amounts of DSP seed.

Conversion of DSP (desilication product) to zeolites 1997-2005
Participated in a research process that was elaborated for the conversion of sodalite
(desilication product, DSP) to various value added zeolites via a new economic process
route. Three different zeolites were produced in the laboratory. The process (called
Szeged Process) was patented in 8 countries. The pilot plant scale verification and
commercialization of the process is outstanding.

Alumina Plant Audit, FRIGUIA, Guinea 1996
Process Consultant in a Plant Audit (Due Diligence) of the Friguia Alumina Plant (600
ktpy) in the frame of ATF (Alumina Task Force). Responsible for the fact-finding, data
analyses, reporting and negotiating.




Plant audit of VVolkhov Factory Complex, Russia 1996
Process Consultant in the plant audit (Due Diligence) of the Volkhov Factory Complex,
Russia. Fact-finding, assessment, reporting.

Total Reclamation Plant, H.H. Wardle, UK 1996
Provided consulting services for a secondary smelter in the frame of a project which
aimed at processing of aluminium dross. Directed the laboratory tests in Whitchurch,
UK. Witnessed the pilot scale tests for the dross processing in Valladolid, Spain.

Making of red mud based artificial soil for agriculture 1993
In the frame of a joint project of Aluterv-FKI, Keraprogress Intersilicate, both Budapest,
Hungary and INDAL, India, responsible for a site visit in the Muri Alumina Refinery,
Bihar state, India, collecting samples, coordination of their analyses and reporting.

Environmental audit of the aluminium industry in Hungary 1994-1995
Responsible for the environmental aspects of the alumina process technology. The
project was sponsored by the European Union, a PHARE Project.

Development of an Improved Low Temperature Digestion (ILTD) Process  1986-still
As a consequence of the understanding the interactions of the basic reactions of gibbsite
and kaolinite in the Bayer process liquor, an Improved Low Temperature Digestion
(ILTD) Process was patented in nine major alumina producing countries. The process
makes possible among other benefits, to save about 15% in cash costs when a typical
bauxite from Brazil (Trombetas) is processed. A bauxite residue with an extremely low
combined soda content and DSP (desilication product) as a new by-product are
obtained. G. Banvolgyi is the principal inventor and driver of the development.

Kinetic modelling of gibbsite dissolution and conversion of kaolinite to DSP 1984-1989
Directed a research and development project for the better understanding of the basic
reactions of gibbsite and kaolinite in the Bayer liquors. Developed a comprehensive
kinetic model and reaction scheme as a result of the project. Directed the development
of a computer program for solving multiple differential equations and parameter
estimation of kinetic models using the principal component analysis. The latest status of
the program called PEST is in Pascal language.

Opportunity Study on processing diasporic bauxite in Iran 1988
The responsibility was to be the team leader and process engineer in charge of the
200kt/year refinery for processing of diasporic bauxite at Jajarm. The project was
financed by UNIDO (United Nation Industrial Development Organization).

On-site training project of the Bauxite Research Centre in Vietnam 1988
Provided training for material and heat balance calculations and using of the computer
model of the Bayer Process made by Dr Péter Siklési. During the training elaborated a
Case Study for optimisation of the process technology for processing gibbsitic bauxites
of Vietnam, jointly with Mr Doung Thanh Sung. The project was financed by UNIDO.

Plant testing of tubular heat exchangers, China 1986
Process engineer in charge for a pilot scale testing of the tube digester heat exchangers
in ZhengZhou Alumina Plant, China. The project, sponsored by UNIDO aimed at
processing of diasporic bauxites. Responsible for the on-site process design of the plant
experiments.




Techno-economical assessment projects, Feasibility Studies 1975-1989
Several projects covered the techno-economical assessments of the operation of various
alumina plants which led to proposals for energy conservation and decrease of the
production costs. In the Feasibility Studies participated as process engineer (for
Jamaica, Vietnam, Greece, etc.).

Upgrade of the precipitation and hydrate washing of MOTIM Works 1983-1984
As process engineer in charge, responsible for the detailed process engineering design,
developed the design criteria, co-ordinated the engineering design of the implementation
of the process technology of non-metallurgical grade alumina.

Implementation of the tube digestion in MOTIM Works 1977-1982
As process engineer in charge, responsible for the detailed process engineering of the
plant scale tube digester in Hungary with a capacity of 120 m3/h, operating up to 250°C.
Developed the project criteria, co-ordinated the preliminary and detailed design,
prepared operating manuals for the facilities within the areas of responsibility.
Participated in the start-up of the tube digester.

Birac Alumina Plant Design Project, Yugoslavia 1973-1975
As staff process engineer, participated in the detailed process engineering of the Birac
alumina plant of 600 ktpa capacity (now in Bosnia-Herzegovina). Developed project
criteria, elaborated and co-ordinated the preliminary and final design, prepared
operating manuals for the facilities within the areas of responsibility.

EMPLOYMENT HYSTORY

BAN-VOLGY Bt, Limited Partnership, October 2001 — still
Technical Director

Provided consultancy services for Hatch Associates (Mississauga, Canada) in the frame of
a one-year retainer, from July 2007 to June 2008. Between April 2005 and April 2007 was
a Senior Process Consultant for the Global Alumina Corporation (a project in Guinea,
West Africa) via Aluminpro. Provided consultancy and process engineering services for
Hatch Associates from October 2001 to December 2004.
Kaiser-Aluterv Ltd, then Budapest office of Hatch Associates, Nov. 1996 — October 2001
Senior Process Specialist

Siklosi & Co. Engineering and Consulting Ltd., Executive Jan.-Nov. 1996
Aluterv-FKI Ltd., Senior Process Engineer 1975-1995
(Hungalu Engineering and Development Centre)

Aluterv, staff process engineer 1972-1975

(Hungalu Engineering and Design Co.)
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