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'Bharatiya Sanskriti Puraskar' to
Dr T S R Prasada ^ao

AUGUST 18, 1994

> Mr Arjun Singh giving away the Puraskar ' to Dr T S R Prasada Rao. Mr AH Sardar Jafri is seen
sitting on the right and Mr Shashi Kapoor is in the centre.



gun Singh, Union Human Resource
fftMinister, gave away this prestigious award
Pfcsada Rao, Director, IIP. Other recipients

3sn Das, a freedom fighter; Mrs Kiran Bedi,
JiTTPrisons), New Delhi; Mr Surendra Mathur, Secretary,
Sahitya Kala Parishad, and Mr Sarin, Deputy Director
(Education), Delhi AdministraljGn.

Dev^topme?
to Dr T S R

in<are

The Art and Culture Foundation, New Delhi,
instituted these awards, this year, on the ocdasion of
Rajiv Gandhi Golden Jubilee Birthday Celebrations.

It is a matter of great pride for IIP that Dr Prasada
Rao has bagged this award in the very first year of its
institution. He had also received FICCI award by the
hands of Mr P V Narsimha Rao, Hon'ble Prime Minister
of India, last year in September.

for remembrances, and stock-taking
and planning for the future. Mr
Krishnamurthy remarked that in all
advanced countries R&D is done on
cost basis and not free. He agreed
with Dr Prasada Rao's remarks, made
earlier, that the CSIR laboratories
should also consider that R&D, too,
should be made on business lines.
The Chief Guest recalled the contri-
butions of the CSIR in detail and
remarked that real freedom lies in
economic freedom and not only in J

political freedom. He said that!
science and technology plays a grea
role in making economy stronger. H l̂

recently retired as the Executive
Director of the Centre for High
Technology, New Delhi, and who is
member of Research Council of II
was the Chief Guest on this occasion.
He formally inaugurated the
celebrations by lighting the lamp in
the traditional way. Thereafter,
Bandooni sisters (Archana, Hemlata
and Vinita) presented a hymn to
Goddess Saraswati.

CSIR FOUNDATION DAY
CELEBRATIONS iSEPTEMBER 26, 1994

Like every year, the CSIR
Foundation Day was observed at the
Institute on September 26, 1994, by
holding various essay and quiz
competitions, presenting mementoes
to employees completing thirty years'
service in CSIR and also to those who
retired during the last year.

Mr Krishnamurthy, delivering the
Foundation Day lecture, recalled his
long association with the oil industry
and said that this Day is an occasionMr T S Krishnamurthy, who
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felt that it is a matter of great pride
for us to have bagg^jd the CSIR
Shield for Process Technology last
year and CSIR Technology Awards in
1990 and 1992. Dr Prasada Rao * ,
introducing the Chief Guest, said that v

Mr K^hnamurthy was at IOC for 32
years

/
1959 onwards, heading, at
x^asions, the Guwahati,

Gujarat Refineries. He
Ided the contributions of

van
Bar;
also
Mr Pfmurthy to the growth of

ining industry.Indian

Awards were presented by the
Chief Guest to the prize-winners of
the Essay and Quiz competitions,
held earlier, and mementoes to 14 IIP
retirees and 46 employees who have
completed 30 years' service in
IIP/CSIR. Mementoes were also
given to the judges of the
competitions and the Bandooni
sisters and Mr S P Mani. In the end,
Dr Prasada Rao presented a shawl
and a memento to the Chief Guest as
a mark of respect.

. ' - 5 <' ;shnamurthy lighting the lamp.

= so ^e^ toned the sea-changes that
o '- dustry has gone through and

sed on the technology-
s-e ecr on and technology-availability,

- e 'e^embered his old refinery days
’re advanced countries would

o- . se old, outdated technologies.
now, in the altered circum-

s'a'- ces the best technologies are
a - a able *or a good price. Further, he
s ~'rsse3 tnat we should not harp on

technologies if this were
corv'cromise on performance:

" 3 3r " 3-s technologies not at the
cos* 3' 3-erformance,' he asserted.
'

• ' * 1 - s'- ^ amurthy also expressed his
Tea' appreciation of the performance
c* - escecially under the leadership
c*I' ^'asada Rao.

more speed, excellence and account-
ability in the background of the fast
changing scenario of the world and
the increasing global competition in
the field of science and technology.
Dr Prasada Rao, highlighting the
achievements of the Institute, said
that of all the 41 laboratories, HP's
contribution was greatest in the
sense that out of the total earnings of
the CSIR of Rs 2000 crores from the
technologies developed, the Insti-
tute's share was Rs 1300 crores. He

Conducting the whole pro-
gramme in Hindi, Dr K S Jauhri, Area
Leader, Industrial Liaison, thanked the
Chief Guest and all others who made
these celebrations so successful.

EB' e*-, Dr T S R Prasada Rao,
I welcomed the Chief Guest,
re:rees and employees having
competed 30 years' of service in
CS He recounted the role of
. senates like Pandit Jawaharla!
k

*ehnj and Dr Shanti Swaroop
Bhatnagar, in the foundation of the
CS! - He said that despite all com-

milestones by the CSIR, it
is 5 35 . to think whether our efforts

3-een upto the expectations. He
I"r3sed on the need to generate MrT S Krishnamurthy delivering the Foundation Day lecture.
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K S Jauhri, Sc E-ll; Dr B S Rawat, Sc F; B
R Chadha, Sc E-ll; Dr J S Bawa, Sc E-ll;
Mohd. Anwar, Sc E-ll; G S Chaudhary, Sc
E-l; N Ray, Sc E-l; S K Chhibber, Sc C; S
M Dhir, Sc C; J P S Sharma, Sc C; H S
Mathur, T O C; D D Sharma, T O C;
Purshotam Dass, T 0 B; S C Gupta, T 0
B; R A Garg, T O B; K G Sharma, T 0 A;
R G Gupta, T O A; B S Rawat, Sr F&AO;
A P Bhatia, SPA; Virender Dutt, SMA; M
M S Verma, Helper; Dr B B Agarwal, Sc
E-ll; S K Jain, Sc E-ll; Purshottam Singh,
SMA; Amritlal, Driver

Quiz CompetitionFollowing is the list of prize
winners and awardees:

First Team
Ms Tanu Srivastava d/o Dr Ashok Kumar
Ms Jyothsana Jayaraman d/o Mr A
Jayaraman
Ms Shivani d/o Dr V R K Sastry
Mr Aninu Khanwalkar s/o Mr P G
Khanwalkar

CSIR Studentship
v

Second Team
Mr Nishant Tyagi s/o Dr M R Tyagi
Mr Vishal Sharma s/o Mr V P Sharma
Mr Rahul Juyal s/o Mr A P Juyal
Mr Utkarsh Gupta s/o Dr R B Gupta

Conducted by: Dr Mathew Abraham with
the help of Mr R K Banerjee, Dr V R K
Sastry, Mr Dinesh Kumar and Mr A K
Gondal.

Mr Kuldeep Prakash s/o Mr R A Garg,
Technical Officer, whose All-India
rank was 341 in the JEE Examination
- perhaps the highest ever achieved
by any child of IIP employee. He is
doing four years' B Tech in Electrical
& Electronics Communication, at NT
Bombay.

TRAINING PROGRAMMES
ORGANISED

Employees retired during the year
Catalytic Reforming and
Hydrofinishing for Lubes and
Waxes, July 11-13, 1994.Messrs Sohan Singh Thapa, Security

Guard; Shanker Dutt, Security Guard;
Roop Singh, Security Guard; S V
Santoshi, SDA; S P Sharma, Technical
Officer B; Dr R Moolchandra, Scientist E-
I; J N Srivastava, STA; B Nath, Section
Officer; J S Bahl, Scientist E-ll; Jai
Prakash, Pharmacist; M P Singhal,
Administrative Officer; M N Bandooni,
Technical Officer E-l; V P Malik, Scientist
E-ll; and Ram Lai, Technician Gr VIII.

Essay Competition This three-day programme was
organised by the Institute at Digboi
for Assam Oil Division (IOC) officers.English

First
Mr Sarbjit Singh s/o Mr G S Dang
Ms Minal Madan d/o Mr H K Madan
Ms Sonal Jauhri d/o Dr K S Jauhri

Mr V K Kapoor, Mr P C Gupta
and Dr A K Saxena of IIP delivered
ten lectures, demonstrated Reformer
Optimisation Package and held
interactive meetings.i Second

Mr Rohin Chhibber s/o Mr V K Chhibber
Ms Shivani d/o Dr V R K Sastri
Mr Nishant Tyagi s/o Dr M R Tyagi Analysis of Petroleum Products

as Related to Forensic Sciences,
August 8-10, 1994.

Employees completing 30 years'

service in CSIR
Hindi

4Messrs Dilbagh Singh, Mech Asstt
Yunus Khan, Technician; B R Bhardwaj!
Technician; M V M Chhibber, Technician;
Vinod K Khanna, Technician; Prem Singh,
Technician VIII; D S Rawat, Elect Asstt; B
P Balodi, Technician; Anand Singh,
Helper; H B Tripathi, Helper; Rajendra
Singh I, Helper; Dinesh Prakash, Helper;
Sarwan,
Safaiwala; Gurcharan, Safaiwala; B S
Negi, Asstt; Umed Singh Rana, UDC; M
M Chakraborty, Sr Steno; Puran Chand,
Store Asstt; Mohan Lai Sharma, STA; Dr

First
Ms Manju Sundriyal d/o Mr G N Sundriyal
Ms Reema Gosain d/o Ms Maya Gosain
Ms Seema Gosain d/o Ms Maya Gosain

This three-day programme was
organised by the Institute for
Scientific Officers of the National
Institute of Criminology and Forensic
Sciences, New Delhi. It covered
petroleum products and their
adulteration, analysis of petroleum
fractions in arson cases using various
analytical techniques, application of IR
techniques in adulteration of
petroleum products, and Gas
Chromatography and its application in
petroleum.

Second
Ms Ragini Gosain d/o Ms Maya Gosain
Ms Sandhya Pant d/o Mr P B Pant
Ms Anshu Negi d/o Mr S S Negi Safaiwala; Shiv Charan, <Judges: Mrs N Dhir, Senior English
Teacher and Mrs S Verma, Senior Hindi
Teacher, SGRR Public School
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Dr T S R Prasada Rao completes four years in IIP
Excerpts from his address on September 20, 1994

per annum commercial plant for
Adipic Acid at Adarsh Chemicals &
FertiliM^Ltd., and Installation of
reforr^̂ Bn
reforMBs* 1

Colleagues,

I am very happy to be before you
once again on this day to present the
delta progress of the Institute to you,
in which, I intend to cover the
progress made during the last year
(September 20, 1993 - September 19,
1994), the major tasks in hand and
the challenges ahead. I will do so only
as a partner in the total system, while
you people have been the men
behind all these activities.

odels in all catalytic
the country.

When I happened to be in Delhi
time back, Mr G V

Member, Planning
some
Ramakrishna,
Commission, and present Chairman
of Research Council of the Institute,
asked me ‘about our contributions to
the society at large. I cited, as an
example, the development of LPG
stove having 70-72 percent thermal
efficiency, which may save about Rs
60 crores worth of kerosene every
year.

But, before I start doing so, I
welcome Dr P V Krishna and
Professor G D Yadav of UDCT,
Bombay, who, incidentally, are
amongst us today. Both of these
hardly need any introduction.
However, for the benefit of those
young members who have joined the
Institute recently, I will like to say a
few words about them. Dr Krishna,
former Adviser (Petrochemicals),
Department of Chemicals &
Petrochemicals, Government of India,
is now assisting us by way of acting
as a part-time adviser. Dr Yadav is an
outstanding teacher, researcher and
academician.

The value of on-going projects
(as on September 20, 1994) is Rs
8.22 crores as against Rs 3.79 crores
last year. Development of fuel-
injected two-stroke engine for Hero
Motors/DST is at the top and other
major ones, by way of amount
involved, are Development of low
metal/skewed catalyst for CHT and
Development of indigenous catalytic
convertors (capable of turning
exhaust fumes into friendly gases) for
DST/ARAI/BHEI7NCL/HP.

On the HRD front, efforts have
always been to send more and more
scientists abroad and in the country
for participating in conferences and to
organise personality development
programmes at the Institute. Also,
my endeavour has been to induct as
many young persons as possible. The
team spirit amongst members of the
Institute, however, still needs
improvements.

It is a matter of great pride for all
of us to have bagged the CSIR Shield
for Process Technology last year.

Amongst major events held, the
Sixth National Symposium on Mass
Spectrometry (October 11-13, 1993)

^stands out as it was the most widely
attended one in the history of the
Institute. The other most important
event was the HP-Industry Meet at
Madras (April 19, 1994), which was
second in the series. An international
Meet is proposed to be held soon in
New York (USA).

Firstly, you will be glad to know
that the EBR of our Institute reached
Rs 2.68 crores last year - registering
an increase of 31 percent over the
earlier one. The EBR is expected to
be 65 percent during the current year.
And it is a matter of pride for all of us
that in this respect IIP is among the
top laboratories of CSIR. As I have
always been telling you, my dream
and aspiration are to raise it to 100
percent so that we become self-
supporting. And, I am confident, this
will be achieved soon. Our efforts
should always lead to either being
number 1 or 2, sometimes at the
most 3, but never ever number 4.

I feel elated by the remarks of Dr
Krishna: "People are judged by their
actions and not by intentions" (- Mr
Ftojiv Gandhi), and his quotation from
the Bhagavad Gita

^ TKT c{W A 'HTrHl 1
Challenges during the next year

include Commissioning of sulpholane
plant at Cadila Laboratories Ltd.,
Mechanical completion of anti-oxidant
plant at Tria Fine-Chem Ltd., Erection
and commissioning of 1000 tonnes

Regarding his comment that the
real potential of this Institute is yet to
be realised, I assure that we will do
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Well, Friends, I have tried, to
communicate to you in 'Hinglish', as
it is called, as far as possible, so that
the message reaches each of you
present here.

With the passage of time my
confidence in the capabilities of all of
you is increasing and my expectations
rising high. I think that with the
introduction of CSIR's incentive
scheme, we now have enough
motivation to put much more effort. I
am sure that we will meet new
challenges with greater effort in the
coming years and see that our
Institute reaches still greater heights.

our best to come up to the
expectations.

Lastly, amongst the setbacks
that I had last year, the greatest was
the sad demise of Mr Lovraj Kumar,
without whose help and guidance we
would not have reached where we
are today. There were otl^Aersonal
setbacks too. I appreciatefl^Bpirit of
our staff who stood be^^Bn
every such situations.

I wish you all great success and
good luck.

Thank you very much.e in
a

WORKSHOP ON
30TH SEPTEMBER 1994INDIAN INSTITUTEOFPETRQfflJM DEHMDUN

jjSSZgs

IIP-TSI WORKSHOP ON
AQUEOUS LUBRICANTS

SEPTEMBER 30, 1994

A one-day Workshop on
Aqueous Lubricants was organised by
the Indian Institute .of Petroleum,
Dehradun, under the aegis of
Tribology Society of India on Sep-
tember 30, 1994. Inaugurating the
Workshop, Dr T S R'Prasada Rao,
Director, highlighted the relevance of
tribology to the industry. He empha-
sised the importance of tribology,
identifying it as a very promising area.
He exuded confidence that correct
tribological practices and adaptation
of latest technologies in this area
could save crores of rupees. He,
however, expressed concern that
despite the manifold benefits
accruing in terms of material and
energy savings, the industry response
was rather lukewarm. He appealed to
industry to come forward to accept
the latest technologies in the area
and fill the existing gap.

s

wants to focus attention on emerging
trends in tribology area and identify
future directions. Mr Singhal thanked
the sponsors, IIP, IBP and PCRA, for 2.
their support.

ment of aqueous lubricants by
Dr D S Shukla, Scientist, IIP;

Performance aspects of indus-
trial aqueous lubricants vis-a-vis
conventional lubricants by Mr A
K Mehta, Chief Research
Manager, IOC, R&D Centre,
Faridabad, and

5Earlier, Dr P C Nautiyal, Area
Leader, Tribology Laboratory, in his
introductory remarks, welcomed the
delegates. The Workshop was
attended by over 30 delegates from
different oil companies, R&D and
academic institutions and user
industries from all over the country.

Three technical presentations
were made in the forenoon session,
namely,

Mr Sudhir Singhal, Deputy
Director, and Vice President,
Tribology Society of India, also spoke
on the occasion and informed that
this Workshop is the outcome of the
deliberations of X National Confer-
ence on Industrial Tribology where it
was decided to hold such workshops
more frequently at various centres in
the country. He said that the TSI

Future strategies of R&D in
aqueous lubricant applications by
Dr J Bhatia, General Manager,
Balmer Lawrie and Co., Bombay.

3.

The afternoon session was
devoted to technical discussions onj
various aspects, like current status
and future needs in this area.1. Present scenario and develop-
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PROGRESS REVIEW
MEETING OF MICROBIAL

ENHANCED OIL
RECOVERY PROJECT

JULY 25, 1994

9egrated project, Microbial
Oil Recovery (MEOR),Enhan

involving, NCL, Pune; TERI, New
Delhi and IIP, Dehradun, was started
in March 1992. The Department of
Biotechnology (DBT) funded the
project under the Chairmanship of Dr
T S R Prasada Rao, Director. In order
to integrate the results obtained by
the concerned laboratories, a meeting
was convened at Dehradun on July
25, 1994. This was attended by
experts from ONGC and DBT and the
Principal Investigators (Pis). The
progress, presented by the Pis, was
critically reviewed by the experts. The
results obtained so far were
appreciated. Dr Prasada Rao insisted
that the progress should be reviewed
frequently and there should be a
closer interaction between the
investigators and user industry.

consolidate and identify the
mrture areas of research, a panel was
•earned consisting of Professor A

Sethuramiah of NT, Delhi, Mr A K
Mehta of IOC R&D Centre, Faridabad
and Dr D S Shukla of IIP, Dehradun.

including the whole sector of ethics,
environmental standards and the
need for conceptual change.

L0VR4J KUMAR
MEMORIAL LECTURE

AUGUST 26, 1994
Earlier, Professor K Vasudeva,

NT, Delhi, who is also the Member-
Secretary of the Lovraj Kumar
Memorial Committee, also paid
tribute to Mr Lovraj Kumar and
emphasised the role played by him in
building up the Indian petroleum
industry as a whole, and the loss and
vacuum created by his sudden
departure.

"Tie Lovraj Kumar Memorial
Committee, under the auspices of the
~ d an Institute of Chemical Engineers
Northern Regional Centre), New

Ceim, held the First ' Lovraj Kumar
Vemortal Lecture on August 26, 1994
3t me Nehru Memorial Museum &
Jbcary Auditorium, Teen Murti
-ocse. New Delhi, which was
ce .ered by Professor M G K Menon.
'he theme of the lecture was
’Scence for self reliance in the
changing global environment'.

Participants

Dr T S R Prasada Rao, Chairman

Dr (Mrs) Amita Biswas, Director, DBTThe lecture was attended by the
elite of the capital apart from leading
scientists and technocrats. Notable
among those present were : Mr
Dharam Vira, former Governor and
uncle of Mr Lovraj Kumar, Mr P R
Kumaramangalam, MP and former
Minister of Science & Technology/
Vice-President, CSIR, Mr K N
Venkatasubramanian, IOC, Dr S K
Joshi, DG, CSIR, Dr I B Gulati, former
Director, IIP and Dr T S R Prasada
Rao, Director, IIP.

Mr T R Mishra, Joint Director, IRS,
ONGC

Professor Menon paid his tribute
:o the departed soul and emphasised
me role of Science & Technology
mder the present competitive
economy. He lauded our country's
newness of human resources, and the
m e of technical entrepreneurs in its

^ de /elopment. He quoted the German
example and the need of our country

kto match the best, globally. He also
Btouched upon the key elements for•the survival of international firms

Dr Y R Tyagi, Senior Chemist,
KDMIPE, ONGC

Dr M I Khan, NCL, Pune

Dr Sunil Khanna, TERI, New Delhi

Dr V R Sista, Area Coordinator,
Biotechnology Group, IIP

Mr V S Saini, Biotechnology Group,
In the end, Mr Venkatasubra-

manian proposed the vote of thanks.
IIP
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IIP R&D ANNUAL
REVIEW MEET

AUGUST 22-24, 1994

This third Meet was organised
by Project Monitoring Evaluation
(PME) Group to assess tte
progress of the various^Rh
projects during the yeai^^A
About 300 staff member^p^this Meet. Dr T S R Prasada Rao,
Director, in his opening remarks,
emphasised the importance of such a
Meet, and initiated the deliberations.
Mr B R Chacfoa, Group Leader, PME,
explained that this time only the in-
house projects are being reviewed.

delta
iouse

3-94.
nded

Dr Savita Kaul receiving the award from Dr T S R Prasada Rao.

Dr K S Jauhri, Area Leader,
Industrial Liaison, started the
deliberations by presenting the overall
progress of the Institute.

sincere and untiring efforts of Mr
Chadha in making these Meets so
successful every year, especially this
year, considering that he is retiring in
September. Mr Chadha thanked the
Director for this kind gesture and also

Anshu Nanoti, Dr S P Srivastava, Dr
Mathew Abraham, Dr T V Rao and Dr
Savita Kaul.

On behalf of Dr Prasada Rao, Ms
M V Bagyalakshmi presented a
bouquet to Mr Chadha as a token of
appreciation. The Director lauded proposed the vote of thanks.

There were, in all, eight sessions
covering all the R&D Divisions as well
as the supporting services and also
the Administration. During the
beginning of each session the Area
Coordinators/Area Leaders briefly
presented the total activities, in-
house as well as sponsored, of their
respective Divisions/Areas, visible
outputs, EBR earned, publications,
and new activities proposed to be
taken up during the next year. This
was followed by presentations of
delta progress by the concerned
Group Leaders. In the last session,
chaired by Dr Prasada Rao, the
Heads/Group Leaders of the various
supporting and other services,
namely. Administration, Medical,
Engineering, Fire & Safety, Public
Relations, Library, and International
Scientific Collaboration presented the
delta progress of their areas. This
session also became the 'open
session' in which the Director himself
answered questions put up by the
participants.

Best presentation awards were
given away to Mr Prashant Kumar, Dr

Agreement signed for joint
development and licensing of process
for the production of Adipic Acid by
the one-step oxidation of cyclohexane
employing Praxair's novel liquid
oxidation reactor.

TECHNOLOGY TRANSFER

Adarsh Chemicals & Fertilizers
Ltd, Surat, and ABB Lummus
Crest IncVPraxair, USA
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Annual Convention of Chemists,
Calcutta, December 1993, for the
paper entitled 'Aromatisation of n-
heptane over HZSM-5 zeolite;
correlation between acidity and
activity of the catalyst', co-authoured
by A R Pradhan, O P Gupta, J K
Gupta, G Muralidhar, N Ray and Uma
Shankag**~

' D r T S
was inVfSd

Bharat Petroleum Corporation
Ltd, Bombay

• Mr Mohan Lai, SS Consultants,
New Delhi
IIP-IFP continuous catalytic reforming
process, September 22, 1994.Moll signed for developmental

activity on characterisation, scale-up
3nd commercialisation of catalysts for
desulphurisation.

• Professor (Mrs) C Santhamma,
Andhra University
Synchronous excitation spectroscopy,
September 30, 1994.Cochin Refineries Ltd, Cochin

R Prasada Rao, Director
d by the Rotary Club of

Dehradun-West as the Chief Guest at
the Installation Ceremony on July 11,
1994. While addressing the audience,
Dr Prasada Rao said that Rotary Club
can play an important role in tackling
the problems of population growth,
illiteracy and environment degrada-
tion. He added that not only India but
most of the other countries were
confronted with these problems and
he underlined the need for effective
steps to solve these problems. Dr
Prasada Rao also suggested that
Rotary Club should concentrate on
promoting international peace. He
praised all functionaries and members
of Rotary Club for the good services
they had been doing to the society.
The newly elected President of the
Club, Mr Ranjit Singh, also spoke on
this occasion. The outgoing Presi-
dent, Mr S N Garg, delivered the
welcome address.

MoU signed for development of
suitable catalysts and process for
desulphurisation of fuel gases. HONOURS, AWARDS AND

RECOGNITION
• Department of Science &

Technology, New Delhi and Hero
Motors, Ghaziabad • Dr T S R Prasada Rao nominated

as a member of the Awards Making
Authority for National Mineral Awards
1992-93, Department of Geological
Survey of India, Government of India,
New Delhi.

Agreement signed for develop-
ment of fuel-injected two-stroke
engine.

* Dr S D Bhagat elected as a
member of the Executive Committee
of Indian Society of Analytical
Scientists.

COLLOQUIA

• Dr I D Singh nominated as
Member of the Editorial Board of
Energy Sources.

• Mr N Viswanadham received
Professor Shanti Ranjan Palit Award
in Physical Chemistry Section of

mum s', MI tf Hit

©Dom\i Y«ip.nitu "• Professor A Cemej
Soot-NOx Interactions in Combustion,
August 2, 1994.

;i|. O ' ' C• Mr V K Jain, Visiting Faculty:
\ ESBUD, New Delhi; Academic
Counsellor (Management): IGNOU;
Ex-Vice President: Dehradun Mana-
gement Association, and Chief
Executive: Vikalp Printers
'Marketing of R&D Services, August
18, 1994.

isfey 3,ww;
.

-* . \t*
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Manufacture of Lubricating Oil Base Stocks -

A Technology Overview

Dr Himmat Singh
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degree in Chemistry (Lubricants) from Meerut University. He is presently an Area Leader heading the

Group on Lube Base Stocks Processing, Bitumen and Carbon Materials and also coordinates all the

training programmes of the Institute. He has long R&D experience in the field of petroleum refining.

He has visited many international petroleum research institutes in Romania, France, Mexico and
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also a member of two Government of India delegations to France and Mexico. He is member of various

committees of BIS and other Government departments. Dr Singh has over 80 publications in

international and national journals, 4 patents and around 140 technical reports to his credit.

forming tendencies. The processes
used to change these characteristics
are :

special properties are necessary and
there are other considerations also.

Modern
formulated from a range of lubricating
oil base stocks and chemical
additives. The base stock has several
functions but primarily it is the
lubricant which provides a fluid layer
separating moving surfaces or
removing heat and wear particles,
while keeping friction at a minimum.

lubricants are

The first step in the processing
of base stocks is the separation of
the fractions according to viscosity
and boiling range specifications, on
the crude oil distillation units. The
heavier lube oil raw stocks are
included in the vacuum fractionating
tower bottoms with the asphaltenes,
resins and other undesirable
materials.

Solvent (Propane) Deasphalting
Reduction in carbon and sludge
forming tendencies.

(a)

Solvent extraction/hydrocracking
Improvement in viscosity index.

(b)

Majority of base-stocks are
manufactured by the refining of crude
oil. According to NPRA's estimates in
1993, world-wide base-oil outlook for
the year 1994 was estimated to be as
follows : Manufacturing capacity : 835
MBPD, supply (85 percent of
capacity) : 710 MBPD against an
estimated demand of 653 MBPD.
Over forty-two percent of the total
base stocks manufacturing capacity
was located in Europe, while Asia
accounted for 19.4 percent only.
Reasons for the predominance of
refined petroleum base stocks are
simple and obvious : performance,
availability and price. Non-petroleum
base stocks find application where

Solvent dewaxing/selective hy-
drocracking/hydroisomerization
Lowering of cloud and pour
points.

(0

The raw lube stocks from most
crude oils contain components which
have undesirable characteristics for
finished lubricating oils. These must
either be removed or reconstituted by
processes such as liquid-liquid
extraction, crystallisation, selective
hydrocracking and/or hydrogenation.
The undesirable characteristics
include high pour and cloud points,
large viscosity changes with
temperature (low VI), poor oxidation
stability, poor colour, high organic
acidity, and high carbon and sludge

Hydrofinishing/clay finishing
Improvement in colour and
oxidation stability, and also
lowering of organic acidity.

(d)

For economic as well as process
reasons, the sequence is usually in
the order of vacuum distillation,
deasphalting, solvent
dewaxing and finishing. However,!
dewaxing and finishing processes are
sometime reversed to meet specific

extraction,
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( IIP Newsletter, July-September
1993). Developments, since then, are
being reported in this issue. These
are : (i) initiation of process studies on
combination process scheme
involving mild hydrotreating and
solvent extraction for lube base

ments in additive technology. There-
fore, it is anticipated that there will be
an increased use of hydrotreating/
hydrocracking and/or wax isomerisa-
tion technologies. To overcome
immediate problems of improving the
base oil yields and product quality,
petroleum refiners are considering
modification of existing plants based
on combination of mild hydrotreating
and solvent extraction or vice versa
approach with a view to process

requirements. In general, the cost and
complexity of the process increase in
the same order.

Several processing configura-
tions have been commercially
practised. The conventional configu-
ration which employs the solvent
processing technologies is quite
prevalent in Indian lube refineries,
combinations of which for HVI base
oils production are shown in Table 1.

stocks, (ii) studies relating to
improvement in base-oil quality in the
existii
estab1ii lube refineries. (iii)

ent of production feasibility
in respect of certain high VI base oils
with acceptable oxidation and other
specified characteristics and (iv)
studies on lube base stocks

Table 1: Refining processes in Indian Lube Refineries for HVI grades characterisation and additive
response.

Extraction Present Expn. Dewaxing FinishingRefinery
Our jointly developed technology

of NMP base lube extraction process,
in collaboration with EIL and an
operating refinery, accepted for
changeover of phenol extraction unit
at Barauni Refinery, is expected to be
a commercial reality in the near
future.

Phenol/NMP NMP Propane Hydro

Hydro

Hydro

HPCL Bombay

MRL Madras Furfural NMP MEK/TOL

NMP** MEK/TOL

NMP** MEK/TOL

FurfuralIOC Haldia

ClayPhenolIOC Barauni*

* * Expected change-over* Non-lube refinery

Work on the development of
additional sources of high BMC!
carbon black feed stocks and
improvement in the quality of existing
feed stocks, particularly the lube
extracts, using solvent extraction
approach is another active area of
research currently beincj pursued.

increasingly available poor quality
crudes (with respect to lubes) and still
maintain the required base oil quality.

In this configuration, lube oil
base-stocks are obtained by treating
raw lube fractions in. a sequence of
physical separation processes, where
the required hydrocarbon structures
are progressively separated. As
today, this configuration offers the
advantage of being proven and
familiar, but it also suffers a major
disadvantage in its dependence for
quantity and quality of products on
the initial feed and type of crude.

In general, the hydrogen treating
processes upgrade the molecular
structures of low VI hydrocarbons
into more acceptable types and/or
modify the wax structures to improve
flow properties alongwith reduction in
sulphur, nitrogen and aromatic
compounds to very low levels. All
these changes yield base oils having
different chemistry and improved
performance as compared to stocks
obtained from traditional refining. This
approach makes it possible to extend
the range of crudes for lube oil
production.

A new project involving eco-
friendly technology for rerefining of
used oil is under active consideration.

New Technology Trends

Observe safety at work and
at home. Be positive and
work for prosperity of HP.

Demands for improving auto-
motive fuel and oil consumption have
increased the need for lower visco-
sity, very high VI (VHVI, 120-130) and
extra high VI (XHVI > 140), multigrade
oils with reduced volatility. This has
made increasingly difficult for con-
ventional solvent-refined-base-oils to
achieve performance needs of
modern engines despite improve-

Current Status of Work at IIP
Dr P V Krishna

Contributions of IIP in the area of
lube base stocks processing and
characterisation were earlier reported
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• Mr Harbans Singh and Mr
Sudama Singh, IOC R&D Centre,
Faridabad, Mass emission testing of
CNG three-wheelers, August 10-17,
1994.

DEPUTATIONS ABROAD VISIT TO REFINERIES

• Mr K K Gandhi and Mr Janardan
Sharma, Gas Institute of National
Academy of Sciences of Ukraine at
Kiev, July 13-24, 1994; Discussion on
use of Compressed Natural Gas in
Gasoline and Diesel Vehicles, Indo-
Ukraine Programme of Coop^|tion in
S&T. m

• Mr J R Rai, Madras Refineries
Ltd, Madras, Trouble shooting of
catalytic reformer unit for reviving of
the performance of catalyst, June 27
- July 5, 1994.

.

TRAINING PROGRAMMES
ATTENDED

• Dr Gautam Das, Cochin
Refineries Ltd, Cochin, alongwith Dr
S J Chopra and Mr Harender Singh of
EIL, Presentation and demonstration
of simulation and optimisation
package for Catalytic Reformer, July
20-21, 1994.

• Dr M R Tyagi, Japan, August 4,
six months, INSA-JSPS

Exchange Programme.
• Mr V P Sharma, Programme on
Training Techniques, Institute of
Secretariat Training and Manage-
ment, JNU Old Campus, New Delhi,
July 4 - 22, 1994.

1994

• Mr J R Rai and Mr R K Agrawal,
Bharat Petroleum Corporation Ltd,
Bombay, Technical assistance in
naphtha pretreater guarantee test
run, August 9-15, 1994.

• Dr S D Bhagat, Management of
R&D Systems, Administrative Staff
College of India, Hyderabad, August
29 - September 3, 1994.

LECTURES DELIVERED

• Dr B P Punclir, Octane number
requirement of gasoline vehicles and
anti-knock quality of gasoline,
Workshop on CFR Knock Testing,
Gujarat Refinery, Vadodra, July 19-20,
1994. Also chaired the concluding
session. 1U l}*A£ctoA Aid* IIP/

wtocshl’ 1&L t*• Dr V K Bhatia, Petrocrops,
Second Refresher Course for
University/College Botany Teachers,
Academic Staff College, University of
Kerala, Thiruvanathapuram, August 1,
1994.

INTERNATIONAL SYMPOSIUM ON
"PRODUCTION AND APPLICATION

OF LUBE BASE STOCKS"
SEMINARS/CONFERENCES

ATTENDED
23-25 NOVEMBER, 1994

• IT ^ f*TST 3ftT it 3TRTT

3TTT, TT^T
dWt, 12-13, 1994 Aid* $Ay> •

fcT

• Dr M L Sagu, Third National
Meet of CD-ROM/ONLINE Users,
Central Leather Research Institute,
Madras, August 9-10, 1994.
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• V

TTTOTRT gfa^ fat % # 3T q fat $TOlltaft HfalTOTT# ta TO#
ta#

TO ta# TOR TOrfa# # fl ft TOR TR ta ?TT cTR TO #T
fan fa TO faRTT fat fat f fa ft# ft# fata, <yfta
# TO t fa ft# f - fa 3TR fat # fal fat 3TOT§R ta
ftata$i4* fatal ta TORT T^TOR TOTOT # fanl

f^t M <UIC(|^If^rT*̂ T 2-15,1994
sftr % ^JR 3 % 5rRT-5TRT 3TORI

TO## fatfeRn 4WM ta "ft# HWISl" ?TT fa fat SJTO
TOn ta TOTRT *RTl ?fa> TOrl#T 3lfa qfafttaRTTOf (ft#!,
~
't 'M ] } \ j 'AI -̂ HUI, 3ift# TO## fg gn far, fafa mg TOTJI)

^T M \ M \ JH fa^TT *RT, fa# % #fa 'NqWl ^ T# sjfal
ta *HHI lei'Mil

gTR fa# qgfat ft 3TOT ffa "fata" T̂ ##R fa f<T
ft# fafaftl ft ta# TOT# ta TONI fa
fa ft fata ta TOR fa^ffa TOTOTO 4 ft TO# ##fa fa ta

, $ft$K taqRTflcT

TORd fafa 3R
gcR: gtafT# fI ta TOI^ftfl TT§cT TOtaRTTO # cTR nRRT

TOT <R> ft # ta TOR gR% ftl# f rT T̂T ffa TOftrM TOT
fl

ifa farffar tor 14 n 15 fa fata qnfan TOR##
#ta fa farfa faa*̂ < 14 fa TO## Trmrft TO qgrocR

- ^ ’HiftrwK fa W ffa? "fata" StTTT #4 STRf#T
— TTRT RTI TOTR# TRT % 4H<icv ft*41 1faTO TO#ft fa#R

faffa ta### ta ta# TORI fata fl

r>.iP» :

r -1

/’ A” *. * t > .

-*|*
"

' '*
.! * ‘ * , t̂e~'

^ ^ q^T fa fttat fa# #
n̂qT tat t, tafa TT# KR n̂fata ta WTT ti 3tafa q^T fa
tafa tar

ft# ta^T ^ # tat ^ta t, tafa ’pm# taft, tan#

^nq ta# q farq ta, ^JJRT# ^qita ^mta n̂ta q

##TT ^TRT ffar ta#n TO fttat
3ta tl farta TO# artat HPTT t, ta TO fttat ^ tat
mta, tafa 9T5T TO ^ # TO% fafa fl TO ^TO"

qtat f, TO^ f, srfaTT# fI ta fai ^ 3rta ^rtata 3T^tat ta qfa TO
HIM f 3ftr fata ta "tafaH"' ta fftat % ^
40 tarfTO f 3TTT 3fat ’TOT#, Hi\ <$\ # fI <iftW TOTMT fa
tata ta tat TO fata ta srtat TOTT q TO ta^ta tat TOT tat f
3# 3TTO<uita TOron fI tatta tatfanFr q ^•TlHm
ta nfat fatafa TO qq TOITOF fan fata tattat, tan n fat
ta kv̂ fafta f far TO
fafta TTO fl TOTT nfr tat 3Tem-3Terrr tafa ta 3nfat-3rtat CR^ta fa# ta m# ffat f, tafan f ^ ffat ftl fa ta ta fata

3rta TO^ ^MKPMM

T* TO ^ fata^T qfani, ffafa fata#, ta TOT fa ffafa fa ta
ta fafa tta TOTta fat 3TR n̂TOT TOta ^ ffaTO^ fa
fata fatan̂ nft fI TO# f#r fa fatafta ft# TO ftan tata far
ft# fan? qm 3ftamTffa?n fa TOT ta n TOTTO ta TO taro fa
TO ta TORT qiftfa TOrta wta 3f#nffacnfa fat TOfatarorr ta
nrota fat ta t̂t fI ta# TO fatal tat TOTO TO

tafa f, fag tar far TOTO# # gcro TOTffar fata nft TOT TO

TORTI gnfa TOTTcT TO tat TO 3TK TOR TR, ftfa^TTO, ft TOfta
RTOTO TOTOT fa faffacT TO^TO ta 3TTOT gq TOT fa TOT TO
TOT f fa taf fat TOT 5TcTO far 3TRT fan TOTO tafa fat TO
tat TOT f fa ft# faro #ta TO fata far fa
fata fata ffartat nn tafan ftaron fI ft TOR
Rfa 3TOTTOT fa ftrq TORR fa TORT fa ta ggjta TTRqfa
TOrt tar fti6, tat taro TTOT 3Tfr TOT## Rtafa tat TT#n fa#
ta grrro ft gfa f #T TOR^# fat ta, 3rfat fatal TORT fa
ffa ta, fafaR> tafafafa ta gfa f l ft

ta^gf ft# fa# fa fata ta fat 3fa, TOvTOTR

TOTT ta TOlftacT ffarTOR

tan #TOTTOT

fa ftaftfaf, ftaro gg faTORT

ft ta ft
TR ta #T # fat

TORT

ta ##

nr#n grr fa tattat ta ft# fatMTOR

TR ta 'HfalH fatTOR
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faFT fa> F? F?f 5RF|fa 3TT5TT^t % 47 FFf FTF 4t FF fa*£
Fieri eJF <7 4 *4 fa4t 47̂ F4 F4 3TRTT Tfa7 ft fanj F̂F FfaF
^TTTcft̂ T FT 3RF FIFIF 41<d4 F4 3TfT F^T! d£) $741 3*74 F*T
fa 3TTF̂ F>dl fF FTeT F4 ft fa FF> FTTeftF FTFT 4 <|F71 FUdfa
FTFT 4 3R[FTF FF4 Ffa o4fad ^tl 3*44 fa4t 4 3T^jft F 37447

" F4 wrr

Rfafad <+> <41 3*74 F*T fa F^ 3TTF$FF> dl4 fa|RT ^
r̂nrr % Mfad T4 3TTF fa* ^F ^5 $fa7 FT dicfa) 4 eft FF̂

Ft l4 FFfa f|

3T 3FlF faf>
H$Tfa" 4 3TF4 ^TP M̂ 4 FT WFI <; TTF t̂ 1

F§3TTFT4t <FRP<F FRTT 44 ^F F*T fa ?F 4^4 TTFFT?

FF 4F FT MFId TTF F4 3TRST 4 3H41 3TT FFTt 4 ?

*<dMI fa fa4t 4 ST̂ TT̂

4 fa47 4 3RJFTF F4 M<H<I F4 "3Tf+TF
47l 3*74 fF FT FTSF*}'
*4 FF4 fafat F4 FF>FF F^t 3JMdNl, 3Rjfa 3TTFTF, TRT, 4fa
F47 3TM41-3H41 FTFT34 4 «PIH FR" T4 fI 3*74 ?F «TTrf F4
3TTFTFF>dl FT FR faFT fa 14 f4d^< % fa* fa<5M 3ftT
F47 ^fafa’ F4 ^irnRi^^w

RpFT fa FFt 3TF5TT47 % rfTd FTF«Rd FWKTT

fNt *t ^r TT4 fti FT r̂ftr 4
3TFTF FF <7*11 FF> FF|| 4*574 4>s<fa fa4t fa4$TTcTF

4-dlRl^ dFT d^41< l̂ $|*dMc7l 3d4)Jl ^TTT ^TTT f T̂ TT FI
ri^41+4 srssrt t̂ wfri f r̂ 3TT4 T̂ 3TTF<TFT f^rrl T

4-j1lRl 7̂ T̂ 3TTPTR f^TT 4" ft t̂ ^t

<TTRKT

WRT ‘dlf^Ml 3 7̂4 f^T ff T̂ ^t
3Ttr TTT^ Î4 ^TR fq<nNl T̂ ^^4 MF<dl T̂3T

'aim141 4f OTT T̂ 3T^5ft 4f| 3 7̂4 3?^ T̂FT «£t F^
JH'Mê ^lddl t̂ 3ftT *47 ^TFT feTRT fq*1H TT

fe t̂^T ^TTf t̂ r̂rrr 4 ?ft iwr|, fMt 4 r̂ffl FT îftr
4 F̂ - n̂rr r̂r T̂T- T̂T f^TT RP ^TF 3TR'^^m t F^T W-

^t r̂nrr 3ttr R^lri t̂ TTRFT4 t̂ 3ftr ^T^W Ftl 3* 7̂4 F^
T̂RT t̂ tf>TCT, ^ll’HllRl'MI 3TTf^ f̂f 4^ 3Tt?4 31^4) % 3TTW

RT^ f̂ TTl 3T?Trf: 3 7̂4 F̂T F7! r̂PTT3Tt % W4 F̂4 f 3ftr
3TT4 ^TT M|̂4 fI

’HIHi-
3T̂ T ^TR 4 ^f^lei 4t T^l 3 7̂4 d^4lc4l ^T«qm ‘̂

rfm R̂TeT "RM^dT" t̂ 4t T^p

3ji)4t % dd̂ 4l+4 4ter <1«r>4 f eft 4<̂ rl(4 Ĵ ^I«^NC4I ~

^f4t tl ?4t T̂eT ^t F^T 3*74
3TT̂ T^RTnft ’TF RT viHdl ^T «pt 4^4 ^T TTT3

^T̂ Reft 4t̂ t f4^id % §4̂ 4 eft el^4l̂ l 3Rff t̂ '
4t M4j,,I 3*74 F̂T % FT FF4^T «TTF47 ^4 ^pter r̂

^ft^ft 4 ^T^4t % H'Ml'Mdl'41 f4ef f
?4̂ 4, 3ft Rp4t qTR-f^W 4 ^jft Ft4t t, Tdftw7771

RHC41<+> < V ( c t̂ 3if4di4eir <4tr+>u4t Ft4tl KRT ^t ]̂̂ TT

Rt ^dl f̂t 3TR^ R̂RT TT T̂eT 44 F^ 3*74 H^Srl R

R̂T C|M441 4̂ RI^HI % TTRT FF 3TTT4 31^4t ^t T̂TF
3ftT 3̂ 4 3^eT 47 f^TT f4> r̂f4 WTT t̂ 3T7T3RRT FT 3T^T
eRTT eft 4^T F? '3TT^TTTTl 3*74 FF TTIT 4F?T F̂FT 3TT3T

f^FTf FT 4 FF drlMl F*4 f 4^T % feRTTF? TR? F^FF ^
TFT t Rp 'MifelFl F4 ^TIFT3ff % F̂ 4 3TĴ jf4TT F5T4 t̂ F

Ft T^t f, 44 TT3R T̂T47 4t47l 3*74 F*T 3TF F T̂ f^4t 4
4M4 ^TTFT % T F̂ 4 l̂lftrl FR4 t̂ 3ftT F̂ 4 MFCH F^T TF ?

FF FFFF FFf? 3*f4 F F̂T Rp f^4t % fa
4t3Tjft 3TTfa Ftfafat FF fasfa 4t
F4 3TeFT-3TTRT ^TTFT3Tf % F̂ 4 3T^fapT P̂T fa"FT 3TTF, dT

F F̂T #ft, FF fHt fa4 F̂ft 4te4 4^ 4 FfaFT ^TTefa
3RT ^TFT- r̂fat 4fa 4ter T4I? "f^t fafRft” F?4 ^rrf4rRT|4 47 effa fâ t 4ter T4 fI 3*74 F F̂T f¥ 'FTFT F"
R<ej ^ 3ftr 34 4tFT H^l 3TT ^F>e1ll 3*74 $*ll7 F^F47 3^
4 4F FT4 FRF t̂ 47 ffad RPFTI 5f ^TRT 4 F4FF 4

^|4$P1 % TTFF 4 4 '3TF4 3T^TF F4 FTF fe
FeTRTT fa fa>F FFFT 4 4fa 47 <FFF^4teTT % "fafeTPT?"

F4 FPT4 fi 3*74 ^T^TFP4 PIHRI % RTF 4T^T T̂

3TTF^F P̂ FefTFTl fa4t 4 4faF̂ FF4 FTTF F̂ T4 FF ^ "

3*74 e44t 4 fadi 3#tr F*T fa ^fat % RTF “

F4^T 4 F̂4 ^t FTFTT T̂C47 3n4t FT%F! 3*74 ^TRFRI T=

TOR % FR4?F 4 4SFR 4 44tRrFR 4T ^

3ftT «PFT fa FTFFnTFT

ftMei<l>?i

F4 FTFFT

^3T 3TRIRT % % FTF fa4̂ fafaF 4 T4 T3^-

[4H F ^TRT 44 F>T TFFTfarf faFTl ?rfa FFTTeT 3Tfrrf4
FFtFF 4 fa4$TF? FFtFF FF TT3TFTFT 3rfap]ft 4t faft^T

F7? fa^T F4 47 T^fa-f^H 44 faFl frfa 3RTT effa FTfâ T

4lHrfl 7TFT ifaFTTT 4 FF^ F3R "44 FF TTF 4t TTF T4 4' F

«FF>T

F^FT47 pffa-4teT 47 FTJeT faFl 3F% TTRT FTTFtfaFF FT FFfa
4<FIF % 47 FFFeft 5RTTF F7?FRlJTPT, FF4 FT TTTOTF % 47
^TRT FFF^T Ffa, f4eTTT FT ^47 447 F 4t^ft FT 47 trTFTft 4
Ffa FTF TOM % FTTRTF fa4FF> 47 TĴ ffa 3TFFF ^ f̂t
% FRFTF
FF 4 TT3TFTFT FT, TT3TFTFT RnTTF, FRF FTFFT

RPT4 FFRTF 7̂ F|l

% TTTF F^FTFF FFT4F F*RF ^3TTl 3TFTTFF 4 4fa4, 3

TFT ft, RpFJ Ffa
M<e1!q FFTT

STTT FFT^ F^ FFTF

FFT4F % ^T4 faF faFfa RTRFT 15 F4 <PI4SPH T̂

3TTTOT ^4t fa41ell, ^deftdl F 3T4FT (F^4t FFFt) £TTT 5R^F
4t FFFT "FFfa 3TF 3RT FT FTTF47" 4 ^3TTl fF% 3FTTF ^T

FFTF TTF 4 3TF4 FFRTF 4 FF RTFTT 4 3TF47 FFFRT FFF̂ F4
fa FT47 4t4 fF 47 3*74 fa4t, farft % FTT 3fte4 % RTF
# 4t̂ t|l 3*f4 5t ^TRT STTT FF4 faF Fsgt F^ FTF fa fa4t

F̂Tfar,
fa 4t ^RPT FFTeT THTt <5Kl fa4f faFTT % 3TFFT FT

FlRfaf F4 47 3RF FTTcftF FTFTF 44SRPT F P̂ FFTFT
3ftr TT^F
oFFF RrFTTt % F F̂ 3T Ĵd FFTFFT FT 3TFFT ^FF 3TT^F4 47

fa fafaFF FRTft F^fa t, 3ftT Ffa FFfa F̂T 3?7T FdTFT

TT^tF FF^eTT F*4 f 4t ^4 F f̂tF 44 3ftT 44 ^t FTFFT
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VTTTcT qftl 3mftl Hl«f|q 7T7<f>fcr %
q̂ fq «KINI fft> M«I>K 4^)^ qq> HIT ft 3^<rft^T

' 4J1M qT 3Tftj 7ft qq> RfftrT qft T̂ "^’jcjq" IRT qqft
TOT ?TTl ftf 7Tfft % <*> £ 1 $I«5Nc»fl TTT^rT T̂ TT^TTT fefq qftr
3^n fti q r̂fft qftq HOT ft H^T % "ROT" % ftrq "bahn"
5OT % qftbl qft qqf qft 3ftr 3OTT: HTTfT % T̂TH % 3Tfft
TT̂ TH fJ%qT fttl 3^ftft
qqqq, «rgqferf q oqRhcq HHTq fttr
HOT qft f̂ttfft 'Jicinj, OTT T̂HT ftl^I q>$l HOT $qq
3TTT OTT qft q7<J|3ffT ^ HTHT^OT OTH % ^frlRqrl 3R
HOTft ftt 3TR^OT ftt JNI ftl 3OTT: 3fNrfcOT?TT ftfr
H ĤCTT qr q^ir q^ftl ft 3OTft ^iftm OT qrq q>r 3OTTT

fftqil

H^R qft 33TR7 qfaqlfftHi wMr ftj)

3TTFHTH f^HT f^ fH 7TH 3OTTT qq>

8ft 3R^ 3OT*f
ftf ftt qn TR

^ft HRRf f̂t

WTR
W<1

HTfqn/

ftft ^ ^787 $*$ l0 rRW zFZTT?
qqcft q/cw, Spr OTT /TPT- rPT/

ftr ^tqr, JHH eft ^wr 3TW ft
3ft fcrft

HOTH qfftftffftcTT (sjf^t 'Hlfay ) ftrj)

ft, qft qftf/ /q/crf / WfcaT

fH% RTTcT 8ft f^ft ft Ĥ TTH qft fft^ft "fWT %
Rq ftf srfft % ^N! qft Hrqft qq OTRRTq ftft fq qqqq
•jRqrq f^RTl fH 3OTTT qT HOTH ft IftfftH qfftfttfftrTTaft ftlT
Hwrft qqn-qqq ft '?jqr ftOTT nftftt qfftfttfftrn % fftq
’TTnfttfW fftcTOT fftft^OT ft ftfOTl

HTqqft T̂H-q>OT ft ft̂ FT qftrfttfftHT

Hft 8ft qn % OTft qft f Ĥ 1% TOTT, !TOH ( .̂ 500)
nft 8ft ftrqq fft̂ , qqr 3TTT qftfftq? qft % ftt ^pft, feftftr
(q. 300)
nft 8ft % ftt qrftftnqr, ftt qn ftl̂ TH, qtefq, fftiOTT
% qft ^8ft 3TOTT HHt, ffttH ( .̂ 150)

^8ft HTOTq f̂tt
8ft 3Rf 3T^8ft qn qn qrftftt

vm
ferflq
H7rqn7

q^T̂ T ^777 W)^rf f^q qq r̂frRT̂ T ^ i^li

qft ftr ftr qt nfft, qftrp qft ftt qn ftir (q. 100)

qftftqT-qR qftrftrfftqT (wifcrrf )

8ft ftt qq ftftt
8ft ftt qq f%
8ft fftq

xm
feqtq

fqftu qfqftrfftqT qTrqq/

8ft qftq? ftt^q qffOTJ7?7H
ferftq

HOTH qftrftrfnqT
8ft qit % 7THt

8ft ^TftFH ftR
8ft qwqq ftR
8ft qnM

8ft % 7ft HlcflcHd q̂ Tq-Wick’ll

fqqq/qTTOTq qftrftffftqT

8ft gft ’ft ^THt ’ fH% jqTTrf qt 3T^f ^THt OTTT HTOT^R "fH WcT qPFf
TT" % 11

q̂ Tq-
ferftq 8ft % 7ft qiqfftnqr TRTftt qOT: ftlHlHl, fttrq, ftTT,

aiW^ 3THH, qqrq̂ T, qOTT, HOTT, 3T3R 3ffr fOTarfeT ft
HM

8ft ftt qn tfttWick'll
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T77 aftfa
ft* 3TT3T FHTT' TFT 8 4*ftF ^4*7 «£7 64/65 nP^ftHfa f

fe FHH*I CĴ HI *7 ftracT’ vA A> <m 4 r̂te T*4T7 4*7 t7
4ft47aRT4 $f7l aftfa 4F At 3434 m44 4*7 % FH 4ft wr 77
friend 4TT7 43TF ft f?TT 3TT4 4 4ft7F F7 all'ipf), 'Jmft* ftrsft 4ft
4F 2.6 4*7)4 ft7l 3fafa ^rTRTT ft* 3T4 At 4H 341? 3TTT ft 1* 4* 4^ft)rHi£H 3Tft|ft7aHl CTPJ 4ft t afT? FTTft FT 4**7HI(7 4ft MR 4ft

i|t 3TFT ft 4TT4 4§ftHll FT 4**)’Hid 4ft "4T%4 ft*
anrft-anrft $4 4 44ft 4*7

TWM 4*7 Pl4*IH «ft*4l ft* 4Tft ft NJtM4*
4nT4T

am

afTT J|,j(rfl 4ft fftteTT <M <»ld!3<MT444TT

Tftl

ft 4HI4I ft* ?RTT

44Tft 44 ^^cl-^R^T M4*H Pi4*(ftH

TRKTCTT 4T4T 4ft fl FTTft 34TTTT^7TT 4**4fa47 ft ft^fwft

ftanfftr* 54nfa 44 arman
ftnifa**!

' ft ‘4ftft4* ^fai-s’
ftft ^T 3^ftft

4*rft A
3T^c4 $T4f % Pfa$R 4 ftfa • *J44*4 *11^4*7 44 4HT43TR77 4
iftfalft 44^74 ft*4Tl ?H*) M£cl( H!d4* ^PuPic" T477 ft^44* ft^44

4ft 44^ft7 qr armrfftr STT! arm ft7 4T44? ft - "RTTJT aft" aftr
"clleiH 44 4*af"l F̂ ft* 34TT4 fa<57 3Tfftq*|-ft FT ftft$T 4fadI %
2F44T4 4TTT4 % TTFT TTHITTF HHH ^3TTl FTpft TF4R % 3RT
3Tfti4*if7fa 4 4*ftqTf7ftf % 3rftft44 TTapriqT ^fac 44 TTFqft
TrTTFftTq TFTl

fa^fa aftT 3T4ft4ft 4^1^14 4**4ft7 ar̂ T-4*̂ ft F4RT

TTF474TTH4* % Taq ft,TRfftTT ft7 F7 44T tl <|Trf7 4f7
PinR 44 fafaftiq*! ftHI4, t7r7 ftT^at afTr ant an^ At % aftq

ftT4 4TFft7 % ftr*7 4̂ 4^ 47- 7̂^ faR % fa^H % ftr4

’N'-Mrlf

T44T

4̂ 4T F̂ TTW F7 44 fI ?TT MP^ ÎH! 4̂ 7 447^ 4

4Pff4 H«HM 44 4f4 4744T4 TFT|l 3"falfa arfa a?Tf At
nfani HHM 44444 Hffafa 4TTT arftr̂ 77 arPr4* nfaciiarf 44
TTT^TRT arftmR A T4W r̂4 44T 34^ ^44T afPJ4 4*T7 % fc44
FTft4* 5RTR4T 4̂4 4*7 a77 ft* ^FTT^4 % fc44 44* ^T4

tl afaifa FH TJTT4 444 % ftf4 7̂7 HmP̂ 4 mfttmf 4 7̂ 44T^ ^71
F4 44^̂ 4 4*7 nfacl! 4*l44*dlarf 4 7̂ w7rHlfafl 4*T^ 7̂ H
34^ ^ 4^ 4^7 TJT̂ 4T 7̂7 ft*4T 44Tl TTT^RrTT % fTT 4*l4sf*H *7
TOI4 % ^lPi«t> 47 fanlc^ TFT T̂ 4*IM*I 47
At TJTT̂ *4 ftmT 44Tl

Wd^dl f^RT T̂TTfF
arnr r̂ is, 1994

TFT 4*TT 3^HR#4 ^7ftf44 WR 4 4^T 44 484?
3TFRT F4Taanrr 4 44T4T 44TI TR3TT4 % ^^T^TT T**î lP 7̂ 4 4T4-
4TT4 ^TTl Ft ^7 W aTTT 5RTT4 TT4, fa4^T4*, 4 ^mt̂ J %
4^^TT4 34f7?T4 Tn77 4^ 447PT4 4*T4 f4 4^T 4 4T4T4
4*7 ferft, 44ft 44 anciPmrf % 477 ^ 444^T FTTF!

4qRft«4TTTqnmnT

. 4F ^77 4*FT ft* 3T4? ari^ ^77 Tftm A 3TPT4* ^ arftr^
^ft4T4 344RT 4*lfa At ^ H44*T f 1 afalfa FTT ?74 A

7̂7 4f7 -344fft44f 4^7 4^4 ft T̂T - (1) 34^ aTT^ ^77 7̂TT H^TT
afTr (2) anf ant ^7^74 ftwam 4?7 ^ĵ arRi

fTT 3T4TTT 4T ft̂ ^T4* 4FT44 A TTC^TR % T4T44 4*§T A
4T4T FT M74TT4 3H ÎF4*< % ftT4 4T 41̂ 4ftu! 4*T 3̂ 7
T^ifad ft*4ll afalfa M'MMTUj ftmT % 4*R ^ aTFTtftTTT 5R4-'4,4'

44 ftr444TT yfa^Pldiarf % pq^rliarf 7̂ TJTT4m ft7 PlrlPcf ft*^l
TTFTR 4f7m 4T #7 CH4T7 4?7 ^̂ 344^ ^4 3^ 4FT4 ^PTT

4?TT mT7 44 7̂̂ 7 4TftT4f 7̂ 7̂ ^77 4T^ICT4T4I

FH 3T4TTT 4T HHmH % ft<57 3TPj44f7, Ft fa^T -̂ H7HI
a77 44* HT^ f4 4*PT aftT HT%T444T ^77I, 4 TT^-HftrT %
4T̂ T m77 AtmAt 4^ ft*4Tl
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TT3fta 4 3^4 «f>i4«fclci 4 ^ §-Hfcr, ^ M m\£
H1RH ^ TT^^ 4f TOT4 TO VRRT f̂ TTl

fTT 3TTOTT TO TRffa 3ft % fq^K
*) 3R-3R TO> *Wfl4 %.

fcR faTO XR TOTT wfcf4) f4al3^T TO 3TR)3R f^RT *RT, PJH4
4RH % <t> 4^lft4f % f^RT 3TFJ TOf % TO t̂ 4 TOT fcRTl

i4^dl3Tf % TOT f̂ HMa f :-

faTO : TOR sft TTTTOffrT f(R
Tpft $llf <H4l TO

TĴ ft 5T^frf <sl^)4t
fer#*/ ~ Tpft ^TOrfrcTTO TOJT

Tf4t 3rf*Rfa $JTO1T

Tpft c^Pichl
TT4$ft 3TTOT ^lu5HM, 3TT Ĵ?TW TOTNT,
^4^3^ f^RT <^)4l 3ftr 3R4tcT ^T

TOTO7
3RT 4" TOft 1Mf^TO -HTJHI ^4 f^TO TOT 3TtrTOMM M-̂ Jrl

TO*4 TO fTOT^ TOTt XT^I ^T TORT TO RRR % R"4t TTO

3rfWif)4)’ R%<T TOTÎ RTRT 4t <*>4^111 TOT TO% MR^K % RRTRT^ : TJ$ft Tf^T T^t 3ffT $ft *J%$T Rjft
TOR

^TT ^ ^ f r̂r n̂T ^ T̂FT̂ T
3TTRtT 1994

TO f̂cr TOR RTOR 14^H *Ht TOTIN' $ft TO|T f%*>,
TOTOT 44t XR TORT§T, Tft TO" 3TT^ TOT, $ft xft TOT

3ftr TO $ft *pR TOTfM̂ R, Tft TO" 3TT^>~. TO 3TRR TOJTOTO ^ 3TtT TO t TOT 3TTT TOTR TR,
, T 3TR "^IRI'M) % TOR> TOTOT)- TOT #[R 4 %^T

^=77 ^T TOTRT *4 TOTO TOT^ TOT 4f XR *rft tl

TOTTTHRTOT

: 5TTOT - Tpft TOT t̂ *!>RT41
Tpft TTRTT TRT

^ft orrofR RR

^^3TT TR
facfty - ^RTT RPft

sft ^TOT RPft
^Ilfcl4) TOT

TJ# 3R4R #T

TOTOTT - TT4# frorot TOTOT, 3TT ĴTTR TTTORTT,
^TRr4t?r RR, ^4tn ^pnr sftr

RtcTOT ^Rt

TOfT

r̂^TT'FTT f^RT
3Rrer 20,1994

TORT TTOff^T TT^T TOft % 50 f̂ ^5RT f^T TO
*- -- - ~ TO n̂TOTT RTOT TORT XRTI

- 7*JT

TO7 ^RTO TO TOTOT % ^§TTTO ^ "ft TOT 3TR
TOTO TO TTOTO T̂OTTf f̂f TO f̂tf^R TO4 ^XT

TO TO TOTORT % foR TOTO R. TTofTO ^TTT TOR ^
TO ^TOT % fro 3TTTOR r̂ ll 5T TOTR TR 4 ^T> faxxrfTOF : TT4 TOTOT f̂t 3TtT ^4)d! TFft TOTNT
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fTT mpf^R ^4 LI'-hri 4 R 4 TT ^I'-P R̂ %
'Jl l̂lqH $Rf (3R-5RR), 4t 3Tt 4f LTR ('Hpqq) 3flT 5T TO TRtTOPT, fTT fsR ‘T£TT SKR $JT 3fhf TRTR % TOR 4
W feTO TOTl 5T SRTR 7R mt TRjft m4tl

sft
^T eft W BTTTM? TT^T "^TTTcT WF^fcT" 31W 29,1994

Bprft ’TTvuvio

3T*TCT 21, 1994 # iT^TC*ft q4 ^TT 3RR 29 ^ R 4 4 T̂RfHt
*A< 4 TJJTT TR*T ?T5R-<£|rta CR fTOT *RTl

^T rft TRT 3TFT 5TCTR TR, mf 3TTRfT 18 mt fR
?TT 3RTTT TT *iP3 J RTOT 4 4t c^lTOT3ff£HT

^6<R^4 IJTR>TT srnr f^R 3TT4 me m 4 TT mroRt
4 TRf4?T ^JR-XTR TRPT STR-iTO % ^I4SLH irHI£ RR SRJrTT «ftfe 4 TRITR % 40^3lP-R %R 4 fell* 3TWT 21 t̂
ferf RTl 5TR-TOT TpR jfldT ^ ‘3Rftl?T 5TR ^ RflTR qî rj ^llrllH ^ftHrd
fTT ^l4^H R 3HRT '.’ H ^Tft n̂fl ^ RJT fcRT iffr

TR 3MRTO 4fl 3R7TT ’TT R̂TR % 3R^P5LHR
TJTRiTT ferr TTTT|

rrf^ 12:00 ^ TOR # ^TJJT ^ B r̂rrft ^ aftr CTR^TTR

!TOR î rrfftrf f̂ l̂l TOTI

ffT Rf^T 4 f^RTR f?RTTO" 9 TOt^T % 3R?IT RT

TO T̂RT TOt^T ^t wlriHl P-TRRT '|rAH ^JoR-TOR ftRT RTT

Rl

^oT clot cmci

341H C|T| 3rqi^ cf ^m R̂fftTOT 41^3 4”I RrT 'Hfafa % 3TR§T m 3RRR
3R4 mf44f % f r̂3ftr Trfro 4t 3ft TR

mr4sRT mT 4RMH f^RTTl
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17, 1994

# mfrf f*T 17 ftwHl 1994 WfR
* ^T BTFTtlR f̂eTRT % ^TFT f^TT WTl f ^FT 3FFTT

-̂ -J -» iMi 3ff TTcj- ^4lJl3TMT3Tf 4 TO1
c ^ TPTT BTTT 3TTTT^rrfl TR ĴT^Trft ^ ^JTT-^TJHI

I
*- v -i T.-

4 Si I
Trq- Tf

-

MRI 'HNM RflciiFsV) 4^ 3TFTT T̂T%Fl fTT 3FFTT 'TT ^T ^^P^TT ?ft 3Trf^JrT ^1 <M4>) 4rFT 4>t 3TlT ^ ^ITT TPjfcT
f^F? Rfr4 l Jl4ll 3TnT *f 4^FT 'Tf 4>T
qftrFT $ft 3Tf *ft UFT, f̂ *FT £TTT fc*TT Wl

’H’HNK

I% Rr&T4> f̂ ^ W 3TR 9TTK TFT, *ft Tjtffc O -WMI1- . -*<JM— •- — - - IT TFT ftc!T $T*rf, %TTfa4> ^TT^ 1, 1994

^FFT 3|^M ^T^TR, <*s4>l,7 4TT ^TFFTT TT TJFT TJf I4> < f jll-^'4'11 4 <*TFT f^FTTl f^T
4TT 3TFTTJR f̂t Tuljflr1 < j> HK 4H f̂I F T̂ ^ ÎRNT ^-7r=r ^rr T4RTI

T .~ -

'T^T̂ TTH 9? ^HJTf

%riv (3) d $riv (4) ( mrfc^ i-11’ )
aft aft TR 3RR? 3ftr 3T ftt RTT % 3TTC# (ftftft 3Tft?T 19,
1989 t)

O

T̂T ft 4 •Wl'̂ ftrftft ft>t ftrf*R 3TFT ^FTftT
farfRT 19, 1994 miv (2) ft wiv(3) ( fafop i-r )

aft ft) TR (^ 1, 1989); 5T W % fftsjcT (3̂ fT 18,
1989); 5T TR 3TTT Rift) (P̂ *̂ H 1, 1989) sftr ft) 3Hl4'H
$mf (f^RTT 21, 1989)

*TT ^T «! >+> 'fvTST 3TT*T *PTT fftrTRT 19 «ft)—ir* % jr§TPI? 3 ft) TJH 3TK JTCTR TK, fftft^FP, 4ft
SrareFTT ft -H *M"1 ^1 fwVicl 4ft % ql < H ^ =f> ( 4s|i-H,

=̂r-:f^ ?raT Mficil «TTT 'rr%PTT ^?T Hfd’qlPini f̂f =PT ^pTTTR f^TT
~ ?^r -M'WJW % =r ^ w^l *Kipil

’ ~ ^ ^TRR 'Pt ?P?T ^RSTFT % ^TT
3TFl 3TFPT 31M 41 5TfcT*TT

TTr "prr%T ^TT ^PTST ^Ffcprf f̂t 4 ^rr ^

miv(i) iv(2) (mfow #’)
aft xnr OTRSTFl (3TW 16, 1989); ÎTftrT
(feWT 1, 1989); 5T ^T?T (3R^IT 1, 1989); aft

(3Rg^rr 12, 1989) ('R r̂ft
1, 1990)

>•*+* <*
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3TTT ^<®i, ‘$-n\ 30, 1994
%rrf^ ‘£-r, fW r̂r 30, 1994

O #9n-f^frT ^N4I4I
3ft ^ TpT RPTWTT, 30, 1994
# SPST ^TT, ^ 30, 1994
H 3TTT ^iiPi«r> ‘f-r, 5, 1994
#I^T ftf ?T*ft, d^4) l̂ arftmft 4^ft’, 3TW 31, 1994
3ft TJTT 3T7TTT 31, 1994
3ft *ft̂ r f% srrrr, ^T?IT mi, 3TW 31, 1994

3ft *ftlPT f%I? *̂ft, *iq<^lK ?fe-I, fftrP^T 16, 1994

. N
K‘ -

R̂W-eTRT ^ f R̂TT 3ToR 5M, QeFTSt cpl 3trG? % Rs.<*u<n.,
Ickciol cpt 3TU^2:% cpcft, flt®3Tr!I% S^cETR !

^TTg#

uwitxW : sft xFg *i)$H(f?n̂ t) : TFnyrmr igfrzW*4T
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