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EXECUTIVE SUMMARY
CONTRACT

between
United Nations Industrial Development Organisation and

ALUTERV-FKI Ltd.
for the provision of services relating to the

JAWAHARLAL NEHRU ALUMINIUM RESEARCH DEVELOPMENT AND
DESIGN CENTRE,
NAGPUR, INDIA

Project Number: DP/IND/88/015
Contract Number:  89/152 and its amendment No.1.

Immediate Objective:

To assist the govemment of India in setting up a functioning Aluminium Research
Development and Design Centre which will develop the capability of carrying out 1ts
main functions on behalf of and in co-operation with the bauxite processing/alumina
production and aluminium smelter industries in the country.

Special objectives:

To assist the establishment of the Aluminium Research Development and Design
Centre consisung of

- Alumira Production Research Department

- Aluminium Electrolysis Department

- Analytical Research Department

- General Services, computer and Process Control Department
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Duration:

As in the oniginal contract: 17 Nov. 1989 - 17 Nov. 1992
and its amendment No. 1: 17 Nov. 1989 - 30 Nov. 1993

Conclusions:

in accordance with the scope of the contracting services of the subject contract and its
amendment No. 1 (Annex 1) the international subcontractor (ISC) has accomplished
the following services/activities detailed in five progress and one intenm reports.

The main issues of the above are:

1. A team of ISC experts reviewed and assisted the finalisation of detailed Centre
design inciuding:

The determination of main functions of the various laboratonies along with therr

space and staff requirements.

- The proposals for the establishment of large scale alumina laboratory and
experimental electrolysis cells.

- Data supply to MECON, for the design of alumina pilot plant at Korba.
- The proposal to form a process engineering group.
- The formulation of Research and Development programs for the Centre.

- Data supply to MECON experts for the designing of buildings.

w2

The ISC has provided/submitted the required/agreed test and analytical procedures
The list of them is in Annex 2.

The ISC has completed his obligation with respect to providing cntena for the
selection and assisting 1n identification and specification of imported equipment for
both UNIDO and INARDDC.

AV
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4. The ISC has provided assistance and guidance for the centre in the preparation of
techno-economic evaluation of preinvestment studies, carbon matenal testing and

information services.

5. In the framework of the subject Contract and its Amendment No. 1, the ISC has
already camed out thirteen (13) man-months of field work contracted. The site
works are enbsted in Annex 3. However, due to the delay in accomplishing of
buildings a one month expertise in carbon laboratory is being carmed out at the
time of report writing.

6. The reports prepared by, or assisted/guided by the ISC expert duning the project
time are summarized in Annex 4.

Recommendations:

Aiming at mamtaining and upgrading the results achieved dunng the project
implementation to date, it would be crucially important:

- to further upgrade the techmical and scienufic capabilities of the Centre

- to mantain/widen relations with international organisations both in the field of
institutional co-operation and personal relationships;

- to ensure the further possibiliies of experuse in order to assist in
prepaning/cairying out important, high level Research and Development projects
which along with a well selected fellowship/study tour program can significantly
contribute to upgrading of the technical and scientific level of the Centre.

All these can only be achieved by a prolonged UNDP/UNIDO assistance,
therefore the implementation of one to three years continued support of post
project phase is recommended to be considered by both the United Nations and
Government of India

General:

Dunag the visit of the [SC team leader a: the Centre, Nagpur, the obligations of the
[SC contract were reviewed and evaluated by the National Project Director Dr. T. R.
Ramachandran, chief Technical Advisor, UNIDO Dr. J. Zambo and Dr. T. Kaiman
based on whi_h the full completion of ISC contract can be stated. (Annex 5).
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INTRODUCTION

The Final Report was prepared in connection with Contract between the United
Nauons Industnal Development Organisation and the ALUTERV-FKI Ltd., for e
provision of services relaung to the Jawaharlal Nehru Aluminmum Research
Development and Design Centre, Nagpur, India.

Project No:  DP/IND/89/015
Contract No: 89/153 and it's Amendment No 1.

The aim of the subject contract was to assist the government of India in setting up a
tunctioning Aluminium Research Development and Design Centre which will develop
the capability of carrying out its main functions on behalf of and in co-operation with
the bauxite processing/alumina production and aluminum smeiter industries in the
country.

According to the original contract the project was scheduled to be completed by 17.
11. 1992. however, due to the delay in accomplishing of buildings, the duraton of
contract had to be extended by one year. The conditions of this extension are in the
Amendment No. 1. to the onginal contract.

In the framework of the subject contract the ALUTERV-FKI Ltd., as the International
Subcontractor (ISC) had to provide the following services:

1. To provide specialised technical assistance en the conceptual and detailed Centre
and pilot plant designs.

To review, consult and assist in finalisation of Centre design.

To provide and submit test and analytical procedures required in for the Centre.

To provide supervision and guidance for the research, development activities of the

B

Centre.

5. To provide cntena for selection and to assist in identification and specification of
the specialised imported equipment.

6. To assist in preparation of the Centre Training Programme.

Duning the visit of T. Kalman ISC team leader at the Centre, Nagpur the ISC
obligations contracted were reviewed/evaluated together with the project management
based on which the full completion of ISC Contract was established.
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ACTIVITIES UNDERTAKEN BY ISC

1st year (1990)

. Seven ISC experts visited at the Centre between 22 Jan. - 3. Feb., 1990. for 2.5

MM field work. Main issues of this visit were:
- finalisation of detailed Centre design;

- data supply to MECON, the domestic contractor, for the design of alumina
pilot plant at Korba;

- proposal to form a process engineering group;
- formulation of R & D programmes for the Centre;

- preparation of revised list of equipment to be imported (UNDP/UNIDO input
as well as Government one),

- data supply to MECON experts for the designing of the Centre’s buildings.

Preparation and submission of detailed and general specifications for equipment to
be procured through UNIDO.

Additional data supply to MECON for the designing of the equipment location
between 16 to 20 July, 1990) three of ISC expens (T. Kalman, J. Horvath and L.
Sajo) visited UNIDO, Vienna for the evaluation of quotations and selection of
suppliers.

Questions raised by MECON were sorted and through letters and telexes.

The first technological procedure relating to the Predesilicaion of Bauxites was
prepared and submitted to INARDDC.
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Second year (1991)

Continuation of technical evaluation of the quotations of equipment and selection
of suppliers. (Two of ISC experts - T. Kalman and J. Horvath - paid a one day wisit
at UNIDO, Vienna on 31 January, 1991).

Preparation/submission of additional technical information on pending equipment
for UNIDO, Vienna.

Specification of preparatory work to be completed at the site before the mobile van
is put into operation.

Preparation and submission of the test procedures and analytical methods for the
Centre, Nagpur.

Third year (1992)

Two of ISC experts, Dr. K. Solymar and Mr. J. Steiner, visited at the Centre,
Nagpur between 04. 04. 1992 to 02. 05. 1992.
The main tasks of the ISC experts were.

- To deliver lectures on selected topics interesting and relevant to the personnel
of the Centre and the alumina refineries

- To participate in the alumina plant visit at KORBA/BALCO;
DAMANJODUNALCO and RENUKOOT/HINDALCO and the technical
discussions organised by the Centre.

These obligations above were fully attained and documented by the two wrte ups
below:

- Mission Report
- Workshop Notes on Alumina Production
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Between 16 July to 7 August, 1992 Ms. E. Molnar visited at the Centre in order to
assist in the Centre's scientists to get acquainted with the practical use of the
mathematical model of calculating the material and heat balance of the Bayer
alumina plant.

For a period of six weeks, ISC expert Mr. . Sajo also visited at the Centre to
demonstrating the use of XRD software and helping the Centre's scientists in the
calibration and use of XRD and XRF equipment.

13 reports on methology and procedures prepared in the framework of the contract
between ISC and VAMI and one additionally requested ISC's method for the
determination of fluorine content in bauxite and aluminate liquor were submitted to
JNARDDC.

Fourth year (1993)

The general conditions of ISC obligations are determined by the Amendment No. 1. to
Contract 89/153 according to which the ISC has to provide:

1.

(84

Expertise in information services - In order to establish a functional information
Centre at INARDDC, Dr. E. Hidvegi spent 0.75 month at the Centre during which
period she assisted/guided in the preparation of a programme for the establishment
of information services.

This programme was handed over to the Centre.

Expertise in carbon material testing - Due to delay in completion of the buildings
this activity was started on 19 November only and is scheduled to be completed by
Dr. J. Horvath in December 1993.

Expertise in techno-economic evaluation of pre-investment studies - For the
completion of this activity three of ISC experts Mr. L. Varga; Ms. E. Moinar and
Mr. A. Molnar visited INARDDC for durations of 2; 1.75 and 0.75 months
respectively. They assisted/guided in the preparation of pre-investment studies for
BALCO, HINDALCO and NALCO alumina refineries. The manuscripts of these
studies are scheduled to be ready by November 19, 1993.
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4. Preparation of and final reports - the ISC team leader Dr. T. Kalman amved at
INARDDC, Nagpur for a 0.5 month mission in order to discuss/evaluate the
completion of ISC obligations fixed in the Terms of Reference of the subject
Contract and its Amendment No. 1. with the project management Dr. T. R
Ramachandran, Director, INARDDC and Dr. J. Zambo, CTA, UNIDO.

The main findings of the discussion are:

- In the framework of the contract ISC has accomplished the obligations
stipulated in the terms of reference of the subject contract and the first
amendment to it.

- The ISC carried out 13 man-months of field work in fulfilment of the
stipulations in the contract.

- The executive summary of the final report was prepared in agreement with the
project management.

(More details on the four years activity can be found in the Annex 3 and the Progress
and Interim Reports).

25th November, 1993.

A [,
T/
Dr. T. Kalmin
Team leader

ISC
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V. Iliev/uk
L 21 July 1989

A.

The Indian aluminium industry looks back to a history of 44 years. The
first aluminium smelter (in Alupuram, Kerala) wvas put into operaction in
1943, At present cthere are five alumina plants in operation and six
aluminium smelters with an overall capacity of about 660,000 and 362,000
tonnes per year, respectively. These facilities belong to five aluminium
companies, namely, Bharat Aluminium Company Ltd. (BALCO), Hindustan
Aluminium Corporation Ltd. (HINDALCO), the Indian Aluminium Company Ltd.
(INDAL), the Madras Aluminium Company Ltd. (MALCO) and the Nacional
Aluminium Company Ltd. (MAICO).

During the past years, India became one of the leading countries in the
world having substantial bauxite resources, after the discovery of large
deposits in the Eastern Coast in the early 1970ies. The total bauxite
reserves of India are estimated to be of the order of 2,650 million
tonnes, which places India on the fifth place in the world lisc.

With the vast reserves of bauxite and coal in India, the aluminimm
industry has ambitious plans for a faster rate keeping in viev the future
demand in the foundry and export potentials.

The existing alumina/aluminium plants in India are based almoat entirely
on technology imported from various sources. Both in the area of
production of alumina and aluminium, a number of technological
improvements have taken piace in advance aluminium producing countries.
Import of advanced technology ls not always possible, also its
introduction i{s noc feasible in the existing plants. Import and transfer
of technology necessitates proper assessments to determine its

( suitability under Indian conditions, the available rawv materisls, product
demands, state of engineering developments, etc. Though research and
development work is being carried out by the major aluminium producers in
the country, these are mainly direscted towards solving their day to day
process problems in che plants. No work {s done for the development of
process know-hov and basic engineering in alumina/alusinium technology
which is expected to be covered by the subject Aluminfum Research,
Development and Design Centre at Nsgpur. The technologles followed In
the existing plancts are from various countries/companies - KAISER,
ALUTERV-FKI, VAMI, ALCAN, MONTTECATINI and ALUMINIUM PECHINEY. Apart
from the strategic !mportance of having an indigenous Resesarch,
Development and Design Centre for Aluminium, the Centre is expected to
save subsctantial nard currency payments.
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For meeting the estimated demand of eluminium by the turn of the century,
substancial additional capacities for alumina and aluminium will have to
be set up in 1990ies. Additional demand for aluminium by the turn of the
century, which is in excess of the currently available capacity
(including NALCO Plant) would be of the order of 449,000 tonnes per annum.

It {3 to be noted that all the leading aluminium producing countries have
their ovn R and D Centres. Close interactions among these Centres’
research and development institutions and industry has enabled numerous
technological advances - this example is needed to be followed in India.

In the light of the above, a co-ordinated effort in ™ & D will be
essential for the development of know-how and basic engineering to
self-reliance in alumina and aluminium technology needed for the
establishment of future plants vithout need to go for foreign
consultancy. Future development of aluminium industry in the councry
based on indigenous expertise demands the immediate escablishment of a
self-sustained full-fledged and independent research, development and
design cenctre for aluminium at the national level.

The development objective of the project is to aim at self-reliance in
alumina and aluminium production technology and to achieve faster arowch
of the Indian aluminium industry to meet the domestic demand for
aluninium products. This goal will be achieved by setting up of
Aluminfum Research, Development and Design Centre at the national level
vhich will be in a position to carry out research and development in the
field of bauxite processing, alumina and aluminium production leading to
improvement in the existing plants and creating new production
facilities. Thus, the output of the project will be physical facilities
of an Aluminium Research Development and Design Centre, adequately
equipped for specialized research and development and design assistance
for the continuous improvement of technology in the existing plants and
for setting up of new alumina/aluminium production facilities based on
indigenous raw materials and natural resources. In addition, the Centre
vill handle related projects such as dealing with the use of by-products,
design improvements for saving of energy and materials, development of
nev products and alloys similar to cthose covered under UNDP projects
DP/IND/81/015 Zlectro-metallurgical production of alumin{um;
DP/IND/84/004 Techno~economic study for bauxite processing;
DP/IND/84/005 Aluminium calciner and DP/IND/84/007 Production of Super
Purity Aluminjum. Another particular problem that the Centre is expected
to address is emanacting from the lack of adequate and uninterrupted
production capacities in the recent past. Investigations into energy
saving technologlies of a.umina and aluminium production will be one of
the important tasks that the Centre will have to tackle,

It {s expected that once the Centre is established, it will meet the fast
groving technological service needs of the aluminium indusctry in India.
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AIM OF THE 2R0J2

To assist the Government of India In setting up a functioning Aluninium
Research, Development and Design Centre consisting of:

a)
b)
c)
d)

e)

Alumina Production Research Department
Aluninium Electrolysis Department
Analytical Research Department

General Services, Instrumentation and Control Department (incl.
Workshop and Maintenance)

General Adminisctration and Finance Department

The Centre will develop capability of carrying out the following main
functions on behalf of and in co-operation with the bauxite
processing/alumina production and_ aluminium smelter industries in the

country:

a) Assimilation and adaptation of available technologies.

b) Providing recommendations and ad Xoc¢ or applied and analytical
research to local industries in process icprovement, transfer of
technology, etc.

c) Setting up and operating a data bank

d) Providing training

The basic activities of thz Centre shouid cover:

]

applied research work in laboratory, large laboratory and pilot
sScale;

evaluation and data processing of research results;
preparation of basic engineering packages;

preparation of different pre-investment studies for reconstruction
of existing production capacities and establishment of new ones;

modernization of the plant equipment;

elaboration and development of automatic and instrumental control of
the produ~tion processes;

environmental control {n all area of aluminium industry;

collection of technical-scientific information and documentacion
including standardization and patent/licence services.
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The Contractor should act as a consulting firm to the Indian counterparts.

Two consulting firms will be engaged in the project management and
engineering: one Indian consulting firm and one Internacional consulting
firm (the Contractor).

The Indian consulting firm will be mainly responsible for design and
construction of the biddings, procurement and installation of the locally
bought equipment as well as installation of the imported equipment.

The Contractor (International Consulting Firm) has to provide the
folloving services:

1. To provide specialized techﬁicxl assistance in the conceptual and
detailed Cenctre and the pilot plant designs.

2. To review, consult and assist in finalizacion of Centre .iesian.

3. To provide and submit test and analysis procedures (me:hodofogy)
required for the Centre.

4. To provide supervision and guidance for the research, development
and design activities of the Centre.

S. To provide criteria for selection and to assist in {dencification
and specification cf the specialized imported equipment; to consult

counterparts for proper installation and commissioning of the
testing equipment.

6. To assist in preparacion of the Centre Training Programme.

7. Upon request and out of the scope of the subject Concract price to
provide training of counterparts at the Contractor's
laboratories/facilities and at the Centre as well.

The duration of che contracting services will be three years (36 months).
The proposed start of the Contract is set to January 1990.
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GENERAL TIME SCHEDULE FOR CONTRACTOR'S WORK
Activicy Iime aiter sizping
£ the C ¢ hs)
1. Avard of Contract (1}

2. Preparation of the Questionnaire for collecting
all necessary technical information for the design
of the Centre 1

3. Fleld vork of 5§ (five) Contractoer's specialists
(in aluminium electrolysis; instrumentation/control;
alumina pilot plant design/operation; civil
engineering; compucerization) for 2 weeks (2,5 m/m)
- discussion of Centre's activities, methods of testing,
investigations, list of equipment, staff requirements,
pilot plant design (prepared by NMational Consultirg
Fim), technical information/reply to the Contractor's
Questionnaire and finalizacion of detailed Centre design 2

4, Ad-hoc consultation of the Contractor's specialists
(as per 3 above) with total duration of 3 m/m
field vork (1 m/m each year) periodically
upon request

NOTE: Continuous contacts between the Ccacractor
and the Centre/Counterparts will be kept by
mail, telex and telefax. The Contractor
should have appropriate facilities.

S. Provision of tescting and analysis methodology
required for research and development wvork of
the Cenctre 6 - 18

6. Assiscance :nd participacion i{n prreparation
of the Centre Training Programme

12 - 18
7. Provision of guidance and supervision for
research, development and design activities
of cthe Centre - S specialists for 1 month
fleld vork (totally S m/m, amainly in the
third year) 18 - 36

8. Ad-hoc fleld consultations for tdenctification,
selection, installation and commisioning
of the testing equipment of the Centre
(5 specialits for 2 weeks) with total duration periodically
of 2,5 m/m upon request
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CONTRACIOR'S PERSONNEL

The number of the personnel man-months should de stipulazed in the

Contract only as an estimate.

It {s che responsibility of the Contractor

to determine the personnel inputs necessary for the full and satisfactory
discharge of his respoasibflities. It is also his responsibility to
select specialists with appropriate qualificacions.

LANGUAGE REQUIREMENTS

English will be the working language during the execution of the subject
contract and for the reports.

REPORTS

a) Progress Contractor’'s Reports to be submitted every six months
summarizing/reporting the work done and activities carried out wvith

results.

b) Terminal (draft and final) Contractor's Report to be submitted on
completion of all contracted activities by the end of <he contract

execution.

c) Number and

Totally 12

- 3 copies
- 7 copies
~ 2 coples

discribucion of reports:

copies of each distridbuted as follows:

to UNIDO

ro the Indian counterparcs
to UNDP, Newv Delhi
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Amenchoent No. 1
Contract No. 89/153
Project No. DP/DND/88/01S

AMENDMENT NO. 1

provision of services relating to the

This Amendment No. 1 to Contract No. 89/153 is issued to:

(3) redce the mmber of man-months of se:vmmmem;ectm
from eight (8) to six point five (6.5);

(b) extend the duration of the ariginal Contract by ane (1) year, i.e-
until 30 Nowesber 1993; and

c) amend the payment schedule.

T™e scope of the duration of the Comtractor’s activities shall be as

follows:

a)

b)

c)

Man-months
Home Office Project Avea
Provision of egartise in infoarmation
services, carbon material testing, alumina
process equipment, alimina heat and
balance, techno-econcmic evaluation of pre—
investrant studies (3rd-4th quarter of 1993) 4 6

Preparation of Dra’t Final and Final
Reparts (4th quarter of 1993) 2 0.5

Thres (3) days de-txiefing at UNIDO .
Hoadqtarwsvm (3 days upon suhaission
of the Draft Final Report)
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LIST OF ANALYTICAL AND TEST METHODS, PROCEDURES

150 PUBLICATIONHS RELATING TO ALUMINIUM OXIDE

PRIMARILY USED FOR THE PRODUCTIOH OF ALUMINIUM

1350 602 - Preparaltlon and slorage of lesl samples.
I1SO 803 - Delermlnallon off loss of mass at 300-C

sconventional molstures.

I1SO 804 - Preparatlon of solulion for analysis -
Method Ly alkaline fuslon.
150 85 - Determinallon of lron content -
1.10-Phenanthroline photomelric melhod.
1S0 8O0 - Delermination of loss of mass at 1000 and 1200-C
130 OO0 - Nelerminalion of Litanlum conlent -

Diantlpyrylmethane photomelric melhod.

150 1232 - Determinalion of silica conlent -
Reduced mol ybdosillicale spectropholomelric
method.
IS0 1617 - Determinalion of sodlum conlent -
Flame emission speclropholomelric melhod.
10 1618 - Delermlnallion of vanadlum conlenl -
H-Benzoyl ~N-FPhenyl hydroxyl ami ne photomelric

melLhod.
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1S0 2009 Delerminaticn of calcium content - Flame atomc
absorptlion melhod.

150/8 2070 Delermination of calclum conlent =
Spectropholtometric method using
naphthalhydroxamic acld.

120 2071 Determinalion of zinc content -

Flame atomlc absorption method.

1S0/R 2072 Delermination of zlnc content =
PAN photomelric melhod.

1S0 2073 Preparalion of zolulion for analysis -

Method by hydrochloric acid attack under
pressure.

1S0 2828 Delerminatiom of fluorine content -

Allzarin complexone and lanthanum chloride
spectrophotometlric ~<Lhod.

10 2929 Determination of phosphorus content -~
Reduced phosphomol ybdale spectrophotometric
method.

150 2803 Determinalion of boron contenL -

Curcumin spectrophotowstiric method.
1S0 2o27 Sampl I ng.

130 3390 Dilerml nalion of manganess content -~

Flame alomic absorplLion melhod.
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1350 FUBLICATIONS RELATLING TO BAUNYITE

GGUG - Aluminium ores - Determination of joss of mass al

1075°C - Gravimetrlc met hod

6007 - Aluminium ores - Determination of Lolal silicen
conlent. - Combined gravimelric anl
specLropholometric method

content -

0008 - Aluminlium ores = Delermination of tror

Titrlmelric method

6994 -~ Aluminium ores - Determination of aluminium comntent

- ADTA Litrimetric melLhod

8993 - Aluminium ores -~ Determinatlon of Litanium content -~

4.4°'- Diantipyrylmethane spec tropholomelrlic

method

8550 - Aluminium ores ~ Determinallion of phosphorus content

~ Mol ybdenum blue spectrophotomelrlic method

8‘557. - Alunlnlum- or;s”- I-JOLofmlnaLlon ol hygroscopic

moisture In analitical sampl es

Gravimelric method

8558 - A.aminlum ores < Preparation of pre-dried Lesl
samples

0208 - Aluminium ores - Determinalion of vanadlum contenl

BPIIA speclropholometr 1c melhod
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ALUMI NI UM-FLUORIDE FOR INDUSTRIAL USE

Determination of fluorine conlenL -
Modified Willard-VWinter met hod

Determination of iron conlent -
1.10-phenantrolipe photometric method

Determination of silica content - .
Spectropholomelric methiod using the reduced
sllicomolybdlic complex

Preparation and storage of LestL samples

Cryolite, natural and artiflcal. and aluminium
fluoride for lndustrial use -
Determination of molisture content -
Gravimelric method

Determination of sodlum content -

Flame emission spectrophotometric method
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ALUMINIUM AND ALUMINIUM ALLOYZ

Determination of iron - Orthophenantrolin

photometlric metlhod

Delerminatlon of copper concenl

Oxal yldihydrazine photometlric melhod

Determinalion of copper -

Electrolylic method

Detlermination of sillicon -~

Gravimelric melhod

DetLermination »f silicon -

Spectrophotometric method with the reduced

silicomol ybdic complex

Delermination of manganese -

PhotomelLric method /Manganese concent belween

0. 005 and 1.8 %

Determination of titanium -

SpechophoLomchlc chromotroplic acid method

Determination of zinc-EDTA Litrimetric melhod

Compl exometric determination of magnesium

Determinallon of magnesium -

Atomic absorplLion spectrophotomelric metlhod

DeLermination of chromicum -

Spectrophotometlric method using diphenylcarbazl-is

arfter extLraction

Dwtermination of nickel
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Zpeclrophotomtiric melhod using dimelhylgl yoxin.?
ISO 3960 - Determinallion of copper =
Alomic absorptlon speclropholometric metlhod
[ISO 308l - Aluminlum &L alliages d’aluminium -
Dosage du nickel -
MéLhode par spectlropholomelrie d‘absorpltion
alomique
150 adba - Determination of lead content -~
Flame alomic absorplion spectromelric melhod
ISO 4193 - Determinalion of chromtum content -
Flame alomlc absorption spectrometric melLhod
iSO S1904 - Delerminalion of zinc content -

Flame alomic absorplion speclrometric

melhnd
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1619

1820

1693

1604

2367

2830

3393
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CRYOLITE, MATURELLE ET ARTIFICLELLE

- Preparation el conservation des échantillons
pour essal

- Dusage de la silice - Méthode spéchophotomeLrlque
au molibdosilicate rédul t

- bosage du fluor - Méthode de willard-
~Winler modiflée

- Dosage du fer - Méthode PhoLomelrique ‘a la
phénanthrolline -1.10

- Dosage Ju sodium - MsLhodes par spechophoLomeLrle
Jde flamme -émlssion” el par absorption atomliques

- Dusage de l‘alumlnlum-HéLhode gravimetrique
4 1 "hydroxy-8 quinol éine

- Dosage de 1*aluminium - Méthode par abvsorplion
alomique

- Dosage du calcium - MéLhode par absorptlion atomique
dans la flamme

- ...eL fluorure d aluminium 'a usage industriel -
Dosage de | ‘eau - Méthode éleclrometrique

- ,..et fluorure d’aluminium *a usage industriel -
Ostermination de 1'humiditeé -
MéLhode gravimétrigue

- Essal convewntionnel pour L *évaluation de la Leneur
en fluorures libres

- ...et fluorure d*aluminium ‘a usage {ndustriel -

Dosage del sulfates - MéLhode gravimétrlaque:
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‘a 1°état de sulfate de baryum

1= SU30 - ... oL fluorure d°aluminlium ‘a usage industriel
- Dosage du phosphore - Méthode photometrique
au molybdophosphate réduit
ISO 5938 - ...elL fluorure d'aluminium ‘a usage industriel -

Dosage du soufre - MélLhode par spéctrométrie

de fluorescence X
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1.02.1. METROD FOR TESY QF FLOWRATE OF GASES REMOVED FROM
REDUCTION POTS BY HOOD EXHAUST SYSTEM

1.02.2. METHOD FOR TEST OF FLOWRATE OF GASES REMOVED THROUGH
ROOF MONITOR .

-

' 1.02.3. METHOD FOR TEST OF DUST LOAD IN GASES REMOVED FROM
REDUCTION POTS BY HOOD ZXHAUST SYSTEM

: 1.02.4. METHOD FOR TEST OF HYDROGEN FLUORIDE CONCENTRATION
‘ . - . IN GASES REMOVED FROM REDUCTION POTS BY HOOD EXHAUST
. SYSTEM

1.02.5. METHOD FOR TEST OF SULFUR DIOXIDE CONCENTRATION IN
GASES REMOVED FROM REDUCTION POTS BY HOOD EXHAUST
SYSTEM

[

1.02.6. METHOD FOR TEST OF PARTICULATE FLUORIDE CONCENTRA-
TION IN GASES REMOVED FROM REDUCTION POTS BY HOOD
- EXHAUST SYSTEM

[y
. tmimem o

——

1.02.8. METHOD FOR TEST OF DUST LOAD IN GASES REMGVED
THROUGH ROOF MONITOR

—

-

1.02.9. METHOD FOR TEST OF PARTICULATE FLUORIDE CONCENTRA-~
TION IN GASES REMOVED THROUGH ROOF MONITOR

’ o
1.02.10. METHOD FOR TEST OF HYDROGEN FLUORIDE CONCENTRATION
IN GASES REMOVED THROUGH ROOF MONITOR
1.02.11. METHOD FOR TEST OF SULFUR DIOXIDE CONCENTRATION IN )
GASES REMOVED THROUGH ROOF MONITORS' Al

. ."~' N . - . N . . . . . .o .o .. © e . R TERY . M -
k)
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1.02.13. METHOD FOR TEST OF HYDROGEN FLUORIDE CONCENTRATION
IN GASES AFTER WET SCRUBBERS

1.02.14. METHOD FOR TEST OF SULFUR DIOXIDE CONCENTRATION IN
GASES AFTER WET SCRUBBERS

1.02.15. METHOD FOR TEST OF RESIDUAL DROP CONTENT IN GASES

e
W
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TECHHOLOGI CAL PROCEDURES USED AT ALUTERV-FKI1
ALUMINA AND ALUMINIUM PRODUCTION

1. Determinattion of Bauxlite Grindability
Standard Test Mathod for Grindabillity of Coal by
Hardgrove-Machlne Method

]
L1

3. Predesilication of Bauxiles

4. Bauxile Digestion Test °

S. Alumlna Hyd »te Precipitation

6. Cauctlc Soda Regenerallon by Caustlicizatlion of Red Mud
7. Test of Alumina Dissolulion

8. Electrode Reactions on Aluminium and Carbon

in Cryolite-Alumina Mells
9 Method for Testing Anode Mass
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METHODS FOR THE DETERMINATION OF BAUXI TE/RED MUD CONSTI TUENTS

Preparation of Samples....... ... onerrnoirerrrrrrmmnes 1
Determination of Adsorbed Motsture..........-...c-cceoc-e-r 1
Determination of L. O. I. ... coiccvevnrrrecnerroreccnses 1
Determination of SIO; Conbenl. .. voveerveenrocoennnovsnsors 2
Determination of the Total Iron-oxide Content. . .......-..- E)
Determination of TLOz Content. .. ....oceeecnanencesoscrrenn ]
Determination of Manganese Content..........-..-.c-ccvvvrrr> 13
Determination of Organic Matter...........c.ccevrvevemones 15
Determination of Gallium Content..........c..--c-cccrerre 18
Determination of PzO5 CONLENL . . . o v v evccreonsmernenorsenes 21
Determination of Carbonate Content...........--.ccrrvvenr 23
Determination of CaO, MgO and ZnO Content. . ... ....c..0--- 26
Determinatlion of Total Sulphur cContent.. . ........cceconn-s 28
Determination of FeO Content..... P R R R 28

Flame Photometric Determination
of Sodium Content of Red Mud............cccrvveecr-ees 30
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METHCD FOR THE DETERMIMATICM 2F SODIUM-ALUMINATE LIQUOR

— -
CONSTITUENTS AND OF THE DISSOLVED METALS IN IRYOLITIC MELTS

— e a N aetS b Lo ) - oncas o

1. Preparation of alumina liquors for chemical analysis

2. Determination of caustic soda content of aluminate liquor
3. Determination of A.l.zo3 conteat of aluminate liquor

4. Determination of carbon content of aluminate liquor

S. Determination of smoz content of alumnate liquor

8. Determination of on5 content of aluminate liquor

~

7. Determination of organic substance of aluminate liquors

8. Determination of sulfate content of aluminate liquors

9. Determination of chloride content of aluminate liquors

10. Determination of chloride content of alumnate liquors

11. Determination of ZnO content of aluminate liquors

12. Determination of Fezo3 zontent of aluminate liquor

13. Determination of vanadium and chromium content of alumnate
liquors

14. Determination of total NazoL content of aluminate liquors

15. Determination of sodium oxalate in aluminate liquors

II.

Determination of dissoclved metals 1n cryolitic melts
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Name

Field of ativines

Penod

Dr. T. Kalman

Dr. J. Horvath

Dr. P. Sikloss
J R 4 | M. Zaymus

P. Voma

<——‘
A> 1

6 Dr. 1. Sap0

First visit

L]
-
L

Detailed Centre Design
Establishment of Jarge aina 1ab
Review of equipment for aina Jab
R&D projects in the fiekd of
aluouna

Data supply to MECON for
detailed design

Second visit

Evaluation of ISC contract
Preparation and discussion the
parts of the final report (draft)

First visit
Detailed Centre Desiyn, parts:

Electrolysis Research Lab
Carbon Electrodes Lab
Mobile Measunny Unit

Sevond visit

Instailation of of Carbon Lab
equipment supplied by
ALUTERV-FKI
Demonstration of testinyg
procedures tor the ahove
Programime 105 sctuny up Process
Enyy and Study Group
Programme for upyrading miot
plant at Korhs
Programme tor setting up
momle van
Review of eyuipment for data
aquisition and processing
Programme tor process control
wxnvities
Review of equipment for process
control activities

First visit
Detaliled Centre Desiyn

Analitycal Department
Computer 13at10n
{ntormation services

Second visit

Transter of software for
evaluation }{RD 7 XRF results
Workshop on utilisation of XRD
/ XRF texhmique 1n aluminium

industey
L—————————————————————'—_—_"L-——‘-————___——___——_

2 weeks

22.01.90 - 03.02.90
2 weeks

31.10.93 - 15.11.93
2 weeks

22.01.90 - 03.02.90

17.11.93 - 16.12.93
1 month

22.01.90 - 03.02.90
2 weeks

29.01.90 - 03.02.90
1 week

29.01.90 - 03.02.90
I week

29.01.90 - 03.02.93
I week

12.10.92 - 20.11.92
6 weeks




ANNEX IIL

-2of2-

UNIDO/ALUTERV-FKI Ltd.

10

i. Lang

Dr. K. Solymar

J. Stewner

E. Molnar

A. Moinar

E. Hidven

Coasuitant in civil works

*  Data suppily o MECON

Coasultant m alumna wechnology

*  Review of BALCO. HINDALCO
and NALCO texanology

*  Worlshop on alumna production

Consultant i alumina prod equipment

*  Discussioa with 3ALCO.
HINDALCO and NALCO

*  Workshop oa alumina production

Expert in alumina process engineenng

*  Preparation prewvestment stdies
for BALCO. HINDALCO and
NALCO

Fiest visut

*  Transter of software for modeiling
of Bayer producnion process

S=cond visit

Expert in aluraina process technology

*  Preparation of mass and heat
balance for BALCO. HINDALCO
and NALCO preinvestment
studics

Expert in «wononuc evaluation

¢ Evaluation ot preinvesiment
studies for BALCO. HINDALCO
and NALCO

Expert n intormation services

*  Finalisstion proyramme tor
INOMIUON >CIvss

¢ Work programme tor

establishment and vreranon
S S S i d il B e a0 | R S — |

29.01.90 - 03.02.30
1 week

04.04.92 - 02.05.92
i month

03.04.92 - 02.05.92
{ month

26.09.93 - 23.11.93
2 months

16.07.92 - 07.08.92
3 weeks

26.09.93 - 06.11.93
6 weeks

20.10.93 - 11.11.93
3 weeks “

20.10.93 - 11.11.93 i
J weeks P
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REPORTS PREPARED IN THE FRAME OF ISC CONTRACT

—

|Tille of the report Prepared by Date ]
1. st Progress Report Dr. T. Kalman Aprit 1950

2. 2nd Progress Report Dr. T. Kaiman November 1990
3. 3d Progress Report Dr. T. Kalman Apnil 991

4. {th Progress Report Dr. T. Kaiman December 1991
3. 5th Progress Report Dr. T. Kalman May 1992

6. Intenim Report Dr. T. Kalman February 1993
7. (Draft) Final Report Dr. T. Kalman November 1993
8. Mission Report Dr. K. Solymar & 1 Aprl 1992

J. Steiner
9. Workshop notes on alumina Dr. K. Solymar & | April 1992
production J. Steiner _

REPORTS PREPARED IN THE CENTRE WITH THE ASSISTANCE /
GUIDANCE OF ISC EXPERTS

=Y
" Title of the report Assisted / guided | Date !
by

[10. Regort oa Detiled Centre Design | Group of 7 expernts, | January - February |
sec separate list 1990

11. Intensification of the production E. Molnar September -
prozess and improvement of A, Molnar November 1993
alumina quality at Korba Alumina | L. Varga
Plant of BALCO

12. Intensification of the production | E. Molnar September -
process and modemisation of A. Molnar. November 1993
precipitation at Renukoot Alumina | L. Varga
Plant of HINDALCO

13. Intensification of the production | E. Molnar September -
processes and expansion of A. Molnar November 1993
production capacity at Damanjodi | L. Varga
Alumina Plant of NALCO

14. Programme for Establishment of | Dr. E Hidvegi Octnber - November
information services 1993

—— ov—
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JAWAHARLAL NEHRU ALUMINIUM RESEARCH DEVELOPMENT AND
DESIGN CENTRE NAGPUR

November 15, 1993
SUB: Completion of contractual obligations of the ISC

REE: UNICO/ALUTERV-FKI Contract No. 89/153 and Amendment No. 1 to the
contract

In accordance with the terms of reference of the above contract a review was
undertaken by Dr. Tibor Kalman, team leader of ISC, Dr. Zambo CTA and Dr.
T.R.Ramachandran Director of the Jawaharlal Nehru Aluminium Research
Development and Design Centre Nagpur. The main findings are summarised in the
Table given below:

Services to be provided Comments

Provide specialised technical Fuliy offered

assistance in conceptual and

detailed design of the Centre and

pilot plant

Review, consult and assist in the Successfully done

finalisation of Centre design

Providle and submit test and Detailed write up submitied to the Centre
analysis procedures required for

the Centre
Assistance in specification and Necessary information provided to UNIDO,
selection of equipments Centre and MECON whenever requested

To assist in preparation of Necessary assistance provided

training programme for the

Centre

Provide training of counterparts Necessary support provided by ISC whenever
at the contractor's laboratories requested by the Centre

out of the scope of the subject

contract price

The following points were reviewed wi particular reference to the stipulations in
paragraph 2 a & b of the amendment to the contract:

Para 2a - Technoeconomic evaluation of preinvestment studies - For the completion of
this activity three expents from the ISC, Mr. L.Varga, Ms. E. Molnar and Mr. A.
Molnar visited JINARDDC for durations of 2, 1.75 and 0.75 months respectively.
They assisted/guided in the preparation of preinvestment studies for BALCO,
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HINDALCOC and NALCO. These studies are scheduled to be ready by November 19,
'93.

Expert in Information Services - In order to establish a functionzl information Centre at
JNARDDC, Dr. E. Hidvegi spent 0.75 month at the Centre during which period the
preconditions for the starting up of information activities at the Centre were studied in
detail. She assisted/guided in the preparation of a programme for the establishment of
information services - this programme was handed over to the Centre.

Expert in carbon material testing - Due to delay in completion of the buildings, this
activity was started only on November 19 93 and is scheduled to be finalised by the
middie of December by Dr. J. Horvath.

Para 2b - Preparation of draft final and final reports - The ISC team leader Dr. T.
Kalman arrived at INARDDC, Nagpur for -.5 months mission in order to
discuss/evaluate the completion of ISC obligaiions fixed in the Terms of Reference of
the subject contract and its Amendment No. | with the project management Dr. T.R.
Ramachandran, Director, INARDDC and Dr. J. Zambo, CTA, UNIDO.

IN CONCLUSION the main findings of the discussion are
* In the framework of the contract the ISC has accomplished the obligations
stipulated in the terms of reference of the subject contract and the first amendemnt
toit

The ISC carried out 13 man-months of field work in fulfilment of the stipulations in
the contract

The executive summary of the Jraft final report has been prepared in agreement
with the Project management.

il JL gt hot

(Dr. T Kalman) ~ (Dr. I. Zambo) (Dr. T.R. Ramachandran)
Team Leader Director

ISC J NARDDC JNARDDC




