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IP-IFP-PC Technical Seminar

Dr S K Joshi, DG, CSIR and Secretary,
DStR, delivering the inaugural address.
Seated (L to R) Dr T S R Prasada Rao,
Dr J P Franck, Professor M M Sharma
and Mr J C Barbier.

The seminar was attended by over 150 delegates
from petroleum and petrochemical industries of India.
The IFP delegation was led by Mr J C Barbier, Direc-
tor, Industrial Division and consisted of Dr A Convers,
Area Sales Manager, and Mr J Cosyns, Engineer. The
PC team was led by Dr J P Franck, General Manager
and consisted of Mr J F Boucher, Area Sales Manager.

A one day seminar organised by the Indian Insti-
tute of Petroleum (IIP), Dehradun, alongwith the Insti-
tut Francais du Petrole (IFP) and Procatalyse (PC),
France, at New Delhi, on November 27, 1991 was
inaugurated by Dr S K Joshi, Director General, Council
of Scientific and Industrial Research (CSIR) and Secre-
tary, Department of Scientific and Industrial Research,
Govt, of India. Professor M M Sharma, FRS, Director,
University Department of Chemical Technology
(UDCT), Bombay, delivered the keynote address.

Dr S K Joshi, in his inaugural address, stated
that, CSIR, IFP and PC will review the technical
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agreement signed earlier between India and France for
research and develoment in the area of petroleum. Dr
Joshs pointed out that the ongoing collaboration
between IIP and SFP had helped the petroleum sector
by adding every year Rs.600 crores worth of value
added products and out of the 40 odd CSIR laborato-
ries ISP stands first in product value realized through
technology transfer. He advised that, while entering
into fresh agreement with IFP, he also expected IFF-
PC and IIP to achieve greater technology transfer not
only to Indian industry but also to other countries in
the world. He noted that the association of IFP and IIP
of about 31 years has been very productive and
developmental, and jointly with IFF, IIP has had many
successes. CSIR would like to work closely with IFP
and PC keeping in view the needs of the industry and
make a 'mode!5 agreement to gain and grow together
to achieve the goals, he added.

needs innovative technology in this field which would
in future become very important for the country.

Both Mr Barbier and Dr Franck appreciated the
role of SIP in developing many technologies in the field
of petroleum refining on its own and also many other
processes jointly with SFP and hoped that continued
cooperation would yield fruitful results.

Dr T S R Prasada Rao, Director, IIP, while wel-
coming the participants, gave a resume of the joint
processes developed in collaboration with IFP, and
stated that, as many as ten commercial plants are in
operation in the country and two are under construc-
tion. The continued cooperation can lead to evolution
of newer technologies which have potential of being
commercialised on a global basis, and the seminar
would help to identify latest technologies. Dr Rao^also
pointed out that this seminar was organised as a pa
of the celebrations of the Golden Jubilee Year of CSIR.
and it was indeed heartening TO note that, the French
delegation could time their visit during this Golden
Jubilee Year.

Dr Joshi noted that, it is sheer coincidence that
the seminar was being held at a time when our Prime
Minister Mr P V Narasimha Rao was extending an
invitation to France to collaborate more with India,
and this would give impetus to the joint work being
done.

The seminar consisted of three technical sessions
followed by discussions. The scientists from IIP, IFP
and PC presented the latest developments in technol-
ogies like catalytic reforming, hydrogenation and
hydrostabilisation of refinery streams. A vote of
thanks was proposed by Dr K S Jauhri, Head, Indus-
trial Liaison, SIP.

Professor M M Sharma stressed that HP-IFP
should pay more attention to the technologies that
could make the best use of natural gas. He said that
hydrogenation was going to play a very important role
in the times to come, and as such, IIP must devote its
R and D efforts in the utilisation of natural gas as India

Professor M M Sharma, Director, UDCT, addressing the delegates.
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Dr S K Joshi, DG, CSIR, graced
the occasion at the time of signing
of the document.

JOINT COORDINATION
COMMITTEE MEETING:

CSIR AND IFP

EIGHTH RESEARCH
COUNCIL MEETING

A meeting of the newly consti-
tuted Research Council (RC) of the
Institute was held on November 1,
1 991 . It was attended by Mr K N
Venkatasubramanian, Chairman,
Indian Oil Corporation, Professor K
Vasudeva , Indian Institute of
Technology, New Delhi, Dr D N
Rihani, General Manager (R &D),
Engineers India Limited, Mr M B Lai,
Executive Director, Centre for High
Technology, Mr V Raghuraman,
Deputy Director General, National
Productivity Council, Dr Paul Rat-
nasamy, Deputy Director, National
Chemical Laboratory and Professor
D V Singh, Director, Central Road
Research Institute. Mr Lovraj
Kumar, Chairman RC, Mr S L Kho-
sla, Chairman, Oil & Natural Gas
Commission and Mrs Lalitha B
Singh, Adviser (PC), Department of
Chemicals & Petrochemicals could
not attend due to preoccupations.
Dr P K Mukhopadhyay, Director,
Indian Oil Corporation R&D Centre
and Dr G Jaya Rama Rao, former
Executive Director, Centre for High
Technology, attended the meeting
as invitees. In the absence of Mr
Lovraj Kumar, Mr Venkatasubrama-
nian chaired the meeting.

Dr T S R Prasada Rao, Director,

The third meeting was held on
November 28, 1991 in which CSIR
team consisting of Mr K N Johry,
Head, International Scientific Col-
laboration, Dr T S R Prasada Rao,
Director, Dr K S Jauhri and Mr
Mohan Lai of IIP, and Mr S L Mehro-
tra of CSIR and the IFP-PC dele-
gates participated.

IFP-PC DELEGATION
VISITS IIP

IFP-PC delegation consisting of
Mr J C Barbier, Dr A Convers, Mr J
Cosyns, Dr J P Franck; Mr J F
Boucher and Mr H L Suresh of SS
Consultants visited IIP on November
25, 1991 and held discussions with
IIP scientists. Areas of possible
cooperation between IIP, IFP and PC
were identified which included
evaluation of reformer catalysts,
separation through liquid mem-
branes, use of CNG as alternative
fuel in engines, modification of 2-
stroke engines, development of
higher capacity film burners, bio-
technology and of a process for n-
butenes^ hydration to secondary
butyl alcohol (SBA) . IFP's assistance
in export of IIP technologies like
solvent extraction of aromatics,
food grade hexane and solvent
dewaxing /deoiling through their
global network was also explored.

Mr Johry drew the attention of
participants on the views ex-

/essed by Dr S K Joshi, DG, .CSIR,
that the ongoing collaborative
projects should be made more
productive and fruitful and also time^pund.

-

Possibilities of export of joint
IIP-IFP and IIP technologies, techni-
cal services to the third world
countries including service of IIP in
the transfer of IFP processes
abroad, exchange of scientists and
organisation of seminars/symposia
and training courses jointly in the
fields of common interest were
discussed. Validity of IIP-IFP collab-
orative processes and IFP- CSIR
protocol were extended for a period
of 3 years.

Mr K N Venkatasubramanian, Chairman, IOC\ chairing the eighth RC Meeting. Seated (L to R) Professor K Vasudeva, Mr
V Raghuraman, Mr M B Lai, Dr T S R Prasada Rao,, Dr G Jaya Rama Raor Professor D V Singh, Dr D N Rihani,

%
Dr Paul

Ratnasamy and Dr P K Mukhopadhyay (RC Members).
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IIP, welcomed the members of the
new RC and apprised them about its
constitution and functions and
proposed nomination of Dr V K
Bhatia as its Secretary which was
approved. A resolution appreciating
the significant contributions made
by the erstwhile RC during its
tenure was passed.

by the IIP to cater to the needs of
the industry. It was suggested by
them that IIP should also develop
processes for chemicals and in-
termediates, an area where enough
emphasis has not been laid, it will
also contribute to more external
cash flow and will also lead to
import substitution of important
chemicals in the long run. It was
also pointed out by the members
that more emphasis should be given
to patents since a process cannot
be backed until there is a patent for
it . Poster presentations on the
status of some of the ongoing
projects at the IIP. introduced for
the first time in the RC meeting,
were very much appreciated by the
members.

development of joint MP- institut
Francais du Petrole technologies had
demonstrated that such collabora-
tion was indeed a good model. Dr
Prasada Rao informed about HP' s
plans to organise a joint IIP-IFP-PC
conference on November 27, 1991
at New Delhi for updating the indus-
tries with new developments of
technologies of IIP and IIP-IFP which
are globally competitive.Giving details of the new Initia-

tives taken for better interaction
with the industry, Dr Prasada Rao
mentioned that he had approached
chief executives of almost all refin-
ing and petro-chemical companies
and exposed HP’s capabilities in
various areas. As a result of which,
top ievel delegations from petroleum
and petrochemical industries visited
the institute for discussions to iden-
tify specific areas of mutual inter -
est . He expressed confidence that
before the next meeting of the RC,
some new projects will be taken up.
Giving highlights of the progress of
research projects and achievements,
he mentioned that the number of
research papers as well as their
quality judged by the impact factor
( IF) has gone up during the last
year.

Studies on fuel quality, utilisa-
tion of compressed natural gas in
engines, reduction of vehicle emis-
sion levels, operation of two-stroke
engines on lower oil-to-fuel ratios
and adoption of catalytic reforming

^

instead of hydrocracking were sorr"̂
of the topics in which great interest
was evinced by the members.
Referring to the Eighth Plan docu-
ment, the members said that it i ~

prudent to select only a f e\

projects and fund them adequately.
Dr Prasada Rao assured that de-
pending on the funds available,
priorities will be redefined.

Discussing the impact of the
new industrial policy on the R&D at
IIP, it was felt that because of the
free flow of imported technology in
some cases, indigenous technology
will have to become more competi-
tive and should be developed to a
stage at which it can be offered for
commercialization on a turn key
basis. To achieve this goal it will be
good to involve EIL and the user
industry. This can eventually also
lead to export of indigenous tech-
nology. They were of the view that

TECHNOLOGY TRANSFER
The members commended the

progress and the efforts being made
Agreements have been signed

with the following organisations:

Gas Authority of India Lt
CGAIL), for building up of infrastruc-
tural facilities for evaluation of
Compressed Natural Gas ( CNG )
conversion kits for passenger ca^
and automotive diesel engines anu
development of a two-stroke engine
for CNG. {October 1931)

#

VAM Organic Chemicals Ltd,,
Bhartiagram, for collaborative work
on development of the process for
manufacture of catalysts. (October
22, 1991)

m

© Tusharmatie, Dehra Dun, for
transfer of technology on Smoke
Meter. (November 8, 1991)

Mr K N Venkatasubramanian, Chairman, IOC, participating in the Poster Session
held during the RC Meeting.
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• Oxide India Ltd., Durgapur, for
making Alumina Catalyst for dehy-
dration of alcohols to olefins.
(November 12, 1991)

Mr Rajiv I Modi, Executive
Director, Cadila Laboratories, and Dr
P V Krishna, former ILO expert, also
graced the occasion. Mr Modi also
stressed the need for a greater
interaction with industry and
academia to achieve greater indigen-
isation of technology.

Dr Prasada Rao exhorted the
trainees to draw inspiration from the
successful and eminent profession-
als present on the occasion to
achieve excellence in their career.

• Cadila Laboratories Ltd.
Ahmedabad, for developing a proc-
ess for the manufacture of Tetra-
Methylene sulphone. (November 14,
1991)

» >

Dr Himmat Singh, Head, Train-
ing Division, proposed the vote of
thanks.

Dr T S R Prasada Rao, Director,
IIP, earlier in his welcome address,
emphasised that the Institute should
have such an approach that logically
it is a corporate R &D for the Oil
industry of our country and industry
should always try to encourage in-
digenous technology and be ready
to take risks to implement them.

• Flash Industries, Nagpur, for
transfer of technology on Large
Nutan Stove. (November 15, 1991)

DISTINGUISHED VISITORS

• Gujarat Auto Projects and
Services Ltd., Vadodara, for transfer
of technology on Petrofit kit for

4|Dual Fund Operation of Diesel
Vehicles with Alcohol. (December
12, 1991)

Dr G P Phondke, Director,
Publication and Information Direc-
torate (PID), Council of Scientific
and industrial Research, New Delhi,
Nov. 21, 1991.Mr K K Malhotra, President,

Reliance Industries Limited, deliver-
ing the valedictory address on
October 25, advised the trainees to
tie-up theory with what they ob-
serve, as the process of learning
never ends in a career.

Mr Rajeshwar Dayal, Chief
Engineer, National Research Devel-
opment Corporation (NRDC), New
Delhi, Nov. 21, 1991.TRAINING PROGRAMMES

Contd. on p.8
Mr R K Prasad, DGM ( P& A ),

BRPL, also graced the valedictory
function and said that the trainees
should make best application of
what they have learnt at the IIP and
try to excel in their areas and
accept challenging assignments.

A three-weeks training pro-
gramme on Petroleum Refining
Technology was arranged from
October 7-25, 1991 at the Institute
for 13 chemical engineers from
Bharat Petroleum Corporation Limit-
ed (BPCL), Bongaigaon Refineries
and Petrochemicals Limited (BRPL),
and Cochin Refineries Limited (CRL).
The faculty was drawn largely from
f̂he IIP and the rest, from Engineers

^India Limited (EIL), Indian Oil Corpo-
ration Limited (IOC), Oil Coordina-
tion Committee ( OCC) and Centre
for High Technology (CHT).

SAVE OIL -

SAVE FOREIGN EXCHANGE

Mr M B Lai, O.S.D., CHT,
inaugurating the course presented a
total scenario of the Oil industry, its
problems and prospects and also
gave a detailed account of various
refinery opeartions and futuristic
trends in refinery processes. He was
concerned about the weak links of
the country and remarked that the
participants are fortunate to be at
the IIP, a store house of information
and ideas, which they should fully
utilise without any inhibitions.

Mr K K Malhotra, President (Manufacturing and Projects), Reliance Industries
Ltd., delivering the Valedictory address. Seated (L to R) Dr T S R Prasada Rao,
Mr R K Prasad, and Dr Himmat Singh.

5 fIIP NEWSLETTER, OCTOBER - DECEMBER 1991



Applications of Biotechnology in Petroleum Industry
V R Sista

ABOUT THE AUTHOR j
V R Sista
M Sc, M Tech, Ph D

Joined the Institute in 1962. He was associated in Research and Pilot Plant activities for nearly two decades
at Vadodara to develop processes for Single Cell Protein from Gas Oil fraction, n-paraffin, molasses and
alcohol and effluent treatment studies. He guided 4 Ph D thesis works and 7 projects for partial fulfillment of
M Sc/M Tech degree. He has to his credit 2 patents, 25 publications in reputed journals and 20 presentations
in National/International seminars/symposia. He is a member in the panel of Experts of Industrial Extension
Bureau (Indextb) of Gujarat Government to provide Biotechnology activities. At present he heads the Biotech-
nology Group at the Institute.

5Biotechnology is currently
attracting a great deal of interest as
a result of highly publicised
achievements in genetic engineer-
ing. The academic disciplines in-
volved in ’Biotechnology " are micro-
biology, biochemistry and chemical
engineering. The new biotechnology
can be described as the union of
classical biochemistry and tradi-
tional pharmaceutical technology
with advances in genetic engineer-
ing and related developments in
processing technology which in -
clude fermentation and downstream
processing, whereas genetic engi-
neering can be defined as the labo-
ratory technique to modify the
hereditary code of living cell, giving
it new or unique abilities. Biotech-
nology has already made great
progress in agriculture, medicine
and industry, in the petroleum field
too, it has found its applications in
almost every sphere of petroleum
industry.

that geomicrobial methods in
combination with geochemical
methods can give best results in oil
exploring studies.

restoration of environment, wel
defined microbial techniques are
now being developed for oil spill •

management, reclamation of conta-
minated soil and degradation
toxic organic compounds . The
potential for creating, through
genetic manipulation, microbial
culture which is able to degrade
different types of hydrocarbons has
been demonstrated by Prof A M
Chakraborti, Indian born American
scientist, who ©jccessfully com-
bined the plasmids from four differ -
ent bacterial strains capable of
digesting different types of hydro-
carbons into the organism Pseudo-
m o n a s . This organism termed
'Super bug’ has much faster growth
rate on crude oil and consumes ^
major portion of the oil. This was
the first genetically engineered
microbe to be patented.

In most of the oil fields only
30-40% oil in place is recovered by
conventional methods. Enhanced oil
recovery refers to oil recovery over
and above that obtained by the
natural energy available in the
reservoir. Biotechnologists are
actively studying the use of mi -
crobes for enhanced oil recovery
from the existing reservoirs and the
technique known as microbial
enhanced oil recovery (MEOR ) was •

first suggested in 1928. MEOR can
basically be divided into two cate-
gories (i) in situ microbial technique
( ii ) injection of microbial products
such as biopolymers or biosurfact-
ants. Biosurfactants are lipid associ-
ated high molecular weight com-
pounds having surface active
properties of reduction in interfacial
tension ( IFT ) . IIP has identified
surfactant producing microbes and
is actively involved in its production
and application.

Energy intensive physical ant
chemical separation processes
currently used in hydrocarbon
processing can be replaced to some
extent with biotechnological proc-
esses. Dewaxing and desulphurisa-
tion of petroleum fraction are
examples in which significant work
has been reported. Microbial dewax-
ing may be carried out with yeast
and some bacteria! strains. Process
know -how developed by IIP for
conducting microbial dewaxing of
diesel fractions to improve the pour

Biotechnology techniques can
be used for oil exploration and
enhanced oil recovery. Presence of
hydrocarbons utilising microbes on
the surface soil and subsoil samples
is an indication of the gases, migrat-
ing generally vertically from the
reservoir. After considerable field
trials and surveys conducted in
USA, Hungary and Australia, and
successes claimed, it is established

Like all chemical industries, the
pollution problem has become an
unavoidable part of oil industry also.
The increased production and trans-
portation of crude oil results in
contamination of soil and marine oil
spills. While natural flora helps in
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point of the oil is being extended to
heavier petroleum fractions.

and polyhydroxy validate (PHV) are
the biopolymers which are produced
under nitrogen, phosphorus and
sulphate limiting conditions. PHB
compares well with polypropylene in
terms of molecular weight, melting
point, crystallinity and tensile
strength. ICI has a process for
producing PHB commercially which
is being used in production of
biodegradable films, sterilised
medical dusting powder and. fibers.

projects which registered notable
progress since 60s. Even though in
some corners the toxicological
aspect of the final product is being
questioned, it is the oil crisis which
has affected the progress of the
project.

The main attraction for chemi-
cal dewaxing process is that it can
be carried at ambient temperatures
and yield of dewaxed oil with
improved pour point is likely to be
more, as these microbes selectively
assimilate and remove only n-paraf-
finic hydrocarbons. Also as by -
product, instead of waxy compo-

nent, protein enriched cattle feed is
produced.

Monobasic fatty acids like
lauric and myristic can be produced
using special microbial strains.
Exhaustive work has been reported
on the production of critic acid from
n-paraffin using special Candida
strain.

Acrylamide, an important petro-
chemical, is being manufactured by
a Japanese company using strain
Pseudomonas chlorophus . This
bacterial strain converts acetonitrile
to acrylamide under mild operating
conditions.

Extensive studies conducted by
IIP on the bioconversion of alkanes
to produce single cell protein ( SCP)

Mor cattle feed has resulted in
complete understanding of the
biochemical pathways of alkane
metabolism. Bacterial yeast and

_ fungi can be employed for SCP
Production but most of the work

has been concentrated only on
yeast species as they are relatively
easy to separate from fermentation
broth and have low nucleic acid
content . Among yeasts Candida
specie has been studied extensively
in IIP. One of the yeast strains of
this species HP-4 has been adapted
to grow on different carbon sub-

strates under non aseptic conditions
with maximum specific growth rate
0.38 hr 1 on C14

-C
1 Q

cut paraffins,
0.25 hr'1 on heavier solid paraffins
and 0.94 hr'1 on molasses. The

Piomass produced by fermentation
of hydrocarbon substrate is separat-
ed from broth and residual hydro-
carbon by solvent extraction using
wo solvents system comprising
cetone and light naphtha and is

finally dried to either granular form
or fine powder. The product ob -

tained has a protein content of 55-
60% with carbohydrate and lipids
as other major components . The
amino acid profile of the protein is
well balanced and is rich in lysine,
one of the essential amino acids.
Research work right from basic
microbiology to the safety aspect of
the final product produced in 1 m3

capacity pilot fermenter has been
done in detail. This was one of the

The possibility of producing
fats and oils by microbes has been
explored and it was discovered that
certain microbes termed "Oleagene-
ous" have the capability of storing
fat upto 60% of its cell mass. Yeast
Rhodotorula strain (IIP-30) has been
studied in detail . The process
comprises of two phases: the
growth phase, during which the
cells grow in nutrient rich medium
and the carbon source controls the
final cell concentration in the fer-
menter, and the lipid accumulation
phase during which fermentation is
allowed to continue in the absence"

of nitrogen. In industry, microbial
lipids are used for the production of
soaps, detergents, paints, polish,
ink and lubricant additives. The use
of molasses as carbon substrate is
good for cellular growth but it poses
problems to achieve nitrogen limit-
ing conditions. Production of ami-
noacids by fermentation is one of
the important industries in Japan.
Even though the main starting
material for biotechnological produc-

tion of aminoacids is starch hydro-

lysate or sugars, n-paraffin also
attracted attention. Glumatic acid
which is widely used for the pro-

duction of mono-sodium glumate, a
flavouring and taste enhancing
agent in food industry, can be
produced in large concentration
from n-paraffin by bacterial strains.

Anerobic digestion of a variety
of wastes including municipal,
agricultural and industrial wastes
generate biogas which is rich in
methane and can be used as an
alternative source of energy. Two
major carbon sources in the wastes,
namely carbohydrates and lipids/fats
are degraded to methane by anaer-
obes. Theoretical yield and composi-
tion of gas derived from these
carbon so.urces is a function of
many factors such as digestor
temperature, mixing, loading rate,
and the composition of feed stock.
Three basic processes that occur in
the anerobic digestor for the micro-
bial production of methane are:

primary hydrolysis involving the
enzymatic 'conversion of insol-
uble organic compounds and
polymers (cellulose) to soluble
organics,
fermentation of these products
to organic acids, and .
fermentation of organic acids
to produce C02 and methane
gas during methanogenic stage.

i n

The efficient recycling of the
livestock, human and plant wastes
to produce biogas and the nutrient
rich digested sludge can meet the
needs of rural communities. While
biogas can serve the energy needs

Bacteria have recently been
reported to produce biodegradable
plastics. Polyhydroxy butyrate (PHB)
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Ethanol ( ABE) solvent mixture is
produced by the fermentation of
sugars and is used as oxygenated
compounds in automotive fuels for
boosting octane number of unleaded
gasoline. Application of immobilized
cells in fixed bed and fluidised bed
reactors are the recent develop-
ments.

cilfus ferroxidaus. This process has
been commercialised and is in use
since 1984.

for cooking and lighting, the sludge
can be used to enhance soil fertility
and higher agricultural production.

The efficient use of biotechnol-
ogy is exemplified in human system
where all reactions are carried out
at 37.8°C at pH ranging from 2 to
7.5 with an effective pH control
system to maintain blood pH at
almost neutral level. The down-
stream processes involving absorp-
tion, adsorption, filtration, osmosis,
membrane separation etc. are car-
ried out effectively for the period of
at least 60 to 70 years with just
2000 calories and about 50 grams
of protein intake per day. Experts
believe biotechnology holds the key

^

to many of our critical problems ir.
the area of food, drugs, chemicals
waste disposal, disease control and
energy production.

The fermentation technology
for ethanol production is well estab-

lished, yet it is an area where signif-
icant R & D work is still going on.
Starchy material cassava, wood,
residue from agriculture and forest-
ry, urban and industrial waste like
newspapers, food packages, spent
sulphite liquor, cheese whey, waste
from vegetable and fruit industries,
etc. are some of the raw materials
in which attention is being fo-
cussed. The development of better
and higher alcohol tolerance yeast
strains, continuous fermentation
technique to yield higher alcohol
concentration and higher productivi-
ty, improvement of the energy effi-
ciency of the process are some of
the biotechnological problems that
are being tackled. Acetone Butanol

Hydrogen sulphide is highly
corrosive especially in the presence
of water vapours and as it is toxic,
strict control on its release into the
environment must be affected. In
the Bio sulphur reducing (Bio-SR )

process developed in Japan, the
capacity of ThiobaciHus ferro-oxi-
dans to convert ferrous to ferric has
been exploited for conversion of
H

2 S to sulphur. The elemental
sulphur is recovered as byproduct
whereas ferrous sulphate is oxidised
to ferric sulphate in a bioreactor
containing active culture of Thioba-

Contd. from p.5
Dr Ashok Parthasarthy, Addi-

tional Secretary, Department of Manager (Operations), Mr A Varada-

Scientific and Industrial Research rajan, Deputy General Manager
(DGM), Mr P Nageswara Rao,

Dr H Lakshman, General Senior Technical Services Manager,
and Dr K S Balraman, DGM, and Dr
Meenakshi Sundaram, DGM, Madras
Refineries Ltd., December It ,
1991.(DSIR), New Delhi, Nov. 22, 1991.

Dr V S Rao and Mr J Prasad,
Armour Polymers, Bombay, Sep-

tember 24, 1991.

Mr Rajiv Modi, Executive Direc
tor, and Dr P V Krishna, Consultant,
Cadila Laboratories, Ahmedabad,
October 7, 1991.

COLLOQUIA

• Mr Don Surbey, Lubrizol Corpo-
ration USA.
" Heavy duty diesel engine and
passenger car lubrication trends and
synthetic oils: Worldwide Scenario, "
October 10, 1991.

Dr Ashok Parthasarthy, Add!. Secretary, DSIR (extreme leftj being explained the
Delayed Coking Technology under development at HP by Mr M M Kumar (ex -

treme right). Looking on are (L to R) Dr G P Phondke and Mr Rajeshwar Dayat.
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from September 29 to October 10,
1991, at Nairobi where IIP industrial
film burner and improved domestic
heating and lighting appliances were
exhibited. He also visited some
industries with a view to explore the
possibility of transferring the know-
how of IIP burner and appliances.

’Zeolite catalysis in fine chemicals ',
during the workshop organised by
UDCT Alumni, Bombay, November
29, 1991.
Mr K K Gandhi
’Need of a driving cycle and its
status today in the country 5 and
’Emission and fuel economy', at the
Central Road Research Institute,
New Delhi, November 29, 1 991.

HONOURS, AWARDS
& RECOGNITION

Dr T S R Prasada Rao, Director,
HP delivered the seventh C K
Murthy Memorial lecture entitled
"Catalytic Reforming and Recent
Indian Achievements" at the Indian
Chemical Engineering Congress
1991 and 44th Annual Session of
Indian Institute of Chemical Engi-
neers, held at A C College of
Technology, Anna University,
Madras, during Dec. 18-21, 1991.

IITF 1991
IIP participated in the India Interna-
tional Trade Fair 1991, held at
Pragati Maidan, New Delhi, from
November 14 to 24, 1991. Panels
showing progress and products
developed by the Institute were
displayed in the CSIR stall. Visitors
showed keen interest in the smoke
meter, low air pressure (LAP) film
burner, process for re-refining of
used crankcase oil etc.

Mr Dinesh Kumar
'History /current driving cycle 5 and
'Vehicle road load determination and
simulation on chassis dynamome-
ter', at Central Road Research Insti-
tute, New Delhi, November 29,
1991.Mr A K Jain was awarded Gold

^Medal for securing first position in
;!he M E ( Thermal Engineering )

examination by the University of

#

Mr Mohan Lai
’Fundamentals of reforming', ' Deve-

lopment of a bimetallic catalyst' and
'Hydrotreatment of refinery
streams', at Bongaigaon Refineries
and Petrochemicals Ltd. ( BRPL) ,
December 2-8, 1991.

Roorkee.

-iM The paper entitled "Catalytic
cracking of n -hexadecaneM by R P
Badoni and S D Bhagat has been
awarded second prize in the paper
session of the Sixth National
Workshop-cum-Seminar on Cataly-
sis in Energy Conversion and Envi-
ronment held at the School of
Mines, Dnanbad, during Dec. 28-30,
1991.

THIS NEWSLETTER IS
ONE YEAR YOUNG

This Newsletter completes
one year - an year full of ex-

citement, hopes and trials. It is
rightly said, to conceive is
pleasantly easy, but to deliver,
is quite difficult. When it was
conceived everybody felt, Oh!
what's there, it will be a pleas-
ure. But it was only when
delivering the first issue early
last year, it was realised how
difficult it is . To design the
mast-head, to collect, collate
and edit the news items, to
decide the format, to get it
typed and then printed, to send
it out in least possible time -
have been full of rigours
though quite memorable ones.
It had its usual teething trou-
bles and in its infancy requires
a lot of care and attention for
its healthy growth. We have
sincerely put in hard work to
ensure this. How far we have
been successful in this endea-

vour is for the readers to judge.
We can only wish Many Happy
Returns of the Day.

Dr Alok Saxena
'Reformer modelling' and 'Revamp-

ing of existing reformer to increase
capacity ', at Bongaigaon Refineries
and Petrochemicals Ltd. ( BRPL ),
December 2-8, 1991

® Dr T S R Prasada Rao was
invited by Department of Chemicals
and Petrochemicals, Ministry of
Chemicals and Fertilizers, New

elhi, to be a member of the Ex -
erts Group on Petrochemicals

constituted under chairmanship of
Shri Rakesh Mohan, Economic

^Adviser, Ministry of Industries. This
jfZxpert Group will review the various

issues related to petrochemical
industry including technology.

Dr A K Gupta
'Petrochemical Industry ', at Univer-
sity of Roorkee, Dec. 17-18, 1991.0

SEMINARS ATTENDED
<r

Dr T S R Prasada Rao, Director,
IIP, Mr R P Mehrotra, Mr Mohan La!,
Mr Jai Ram Rai, Dr Y K Kuchhal, Mr
P C Gupta and Mr M M Kumar,
Scientists, attended Chevron
Technology Seminar held at New
Delhi during Oct. 23-24, 1991.

LECTURES DELIVERED
PARTICIPATION IN

EXHIBITIONSDr T S R Prasada Rao
'The opportunities and challenges of
Indian petroleum refining industry :
Role of IIP’, at the Sndo-French
Technical Association, India Interna-

tional Centre, New Delhi, November
26, 1991, and

International Show at Nairobi
Mr P N Bhambi, Head, Industrial &
Domestic Combustion Division,
attended an Internationa! show held

©
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$TR t̂3 ^[c3 3T3 TOcfc5ffft3> 33tTOH 3*ft, <&«&t T̂^T 33>T ^M*tim 4>i<tfrqq«i ^ftfrl # HT ft T̂ ft t33> 3fl̂ -TOHR3>TC %J $R $ 3TTft 3Pft sffl&f 11 3 f̂ft 3TO1 $?
3*3l3>lft' 3ft ^13 fft3T fft> ft HRcft3 ftftf 3>T 3TH HTO
3>ft 3^TO3 *>f <TO|>3 3 3c3 sftt % 3F3-WT3t 3Tftf Jjft$Tt ftft HRTdft
ft 33Kd 6lf*M 35ft I 35FSCF3 3$f3ft 3RT ftS3 4NI6I 33T I

333^

'flFSWTO 35l3f:333[ îfftfft ^T 3<t 1991 4ft ^STftt
SWltD ft̂ 3> ^3 3R 4il*WK, Ift^HW 16, 1991 3ft HRcfcl ft5]rf?R3

ft Î w4>l 3E38RT $ft fft33 3>RI 3FR, HTTO % 3SRTft8T35
('t&W VJH'M 3flft 5f&53T ) ft 4ft I 3*tftft 4R43f 3ft TO3tfed ftf
fft>3T I 3E38 35T TOI33 WH ft> fftft$T35 ST TO 3!R TOR R̂ 3
ST fftftfef 3*3 fftsi, yM+um 3lf£j35Tftt ft fft*3l I ^63; ft ftTOf3 feR
ft>?3 R̂35R % R3H3 50 3>T3t<33t ft> <^6 3rfft3>Tftt 3MR33 ft I

TOft 3ft 4t TOjftt, 3RT33S fftft$T3>, &4t3 3513^333 35T3f^R
( 3ĉ R ), T̂3WTO fftHT3, 3Tfj!3T3R ft> fftft$R ft, U1^&3I 1̂ ft fftfftR
35T3f?T3f ft> dWI 4ft 34 % JRlftt H3t3 Wlfft, JJ3RTf ft 3>ftt
3 33ft ^t|R 4ft 333$33>3T 3flfft fft33f 33" Ĵ3f ^4 3fa 3W
35T3f?Rf 3RT fft3 3p9I3f *R fft3R fft>3T 33TI R̂3T3 ft fi£4t 4ft
*ftftfftftj3f 35T fft3TO ST fftsj ft fft3T I

y-h?m
•;• :•

pf;' - -
#f^ •

3TFMT3 3 £R$f3

ST TO 3TF TOR R̂, fftft T̂35, m ft T̂ ft 35Tft353 3T̂ 32R[

I 33?fft R̂3H ft 1ft3 33 5R$1ft 35 fftf3 ^sft T̂t3R 3R%S 35T
EF33R fft53T I 3^Sfft 3TT$3 3̂3 $T fft> Vf̂ %” nfft̂ f ft vfr ft̂

35lft353 333t̂ R 3533T 3^31, dlfi ^3T 3ft ft S3T^t fft^T

^TRcf5fft35 fft^RR % 3^^33T 3lft I

*-
1M/

ST TO 3TR TOR ^R 333 3F33T3T <*>131*333 f̂ftfft’ $T
<^<S3> 3t^Tcf I 33% 3lft ft 3>3?fi (ft*13 <t>l*r1 *lHR dit^ ft
3*^ft O'

»£=F<< ÎTFPTT i| HT ^ ^1 #RP<«HH JIRftnr T̂ stfŜ IIcTSfa

315^? 20, 1991 9Pt <l<iqi<H ^} 31R MI°l'Jl ^>*̂ 1 55 *Kul

%RT % 515 c 1̂^ T̂̂ cT 5515f _»f^IH Hlteft 55 5̂ ^ HT
'A ^ 35f555T

29, 1991 ^ 5191^% 31d^̂ '5 l̂lfcl 5Pd
Hyrwlo5H 3^? ^PRI ^jsft «iinl̂ 5 %•3H>WIH 5

5K?fa 551 5̂5 <t3l4cM 3(l4]fj1<1 ^OT I 3H%5H "^155 ^5"

( SPIC-MACAY - 55R MhlJH 3W sRs *̂l 5 f̂̂ 55?1

*t^jW) ^Ig <txvr<y 3WR^ ^5 ) 5P155 'H-WT 5 I 31I%5P1 'H'(<<M
% tfcWlPWl % ^5cjf ^ fef KJH *f ^«rl^ W *H I 3FI^a^T 3OTR ^1 % ?1 ?qf SPlfd H^dHld5*f #7 OT^t ^
”3ltf555 3#R5" 3^7 ”51lf̂ 3lf̂ 5" % q? ^ct f? ^sft
#151 ^ cJT? 51551? ^5 "3lf̂ " #1 ^lc*1lftrtjRM" T̂

JR?^5 feqr I 4^*15? *ft 55151 55R55 % ^1?T 3^( 311 HR t̂5

a?1 ?ftc1 55175 55t HZ[iq ?̂ c1
qq’q? 7, 1991 ?ft

5xrmui

iMpidSI % 55q|5c5lfe 'J5>^ 55?

5^»irl 5TP?, W T̂RT̂ I f̂ 5555 ^5 ^75 *t 3H3 ?55 ^15^f 551 ?55 571
H35Î *( 55q|fadRd 55?̂ t ^5 11511 ^ 5R?5 % - 8ft ( gT )

?1^t? q??5R, ?TJF5 5RU5 5SPfr, ??5?1 fe?, f^J55 ^55^#,
?%$1WZ Klpft, vpid?F1 dlft5M, iTtf̂ citeH ?5 3^1 51551«
UR I 3T ^1 ??I3n? 0?n? ?ra, f̂ 5155 ^ 5R 551 ?5R1 f^51 3lt?

571 55 5R55F5T ^1 5̂ 1^51 fe5 551^?tq 315551« fell I
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LSB L a3ai/M333Q - d3a0±30 'a31131SM3N dlll L

j(£ pitbilh life Jkhll bjt£ InbPfl-bKfrbbR ‘ptEfrUb tfekj£ilft
‘Sp Ih4> bPbplb nWJ c£ jbgjSP> & (tElP^P It jajblPk k5

| fcjj pjteh £bh M^IK> ££ <fe ktkfe lift fttllit k|K MkL
thi3» ft h ih bjt£ P<**bj ?<bbj P>bg 2\b P*^felk ‘kb^ ‘l£ftbl&
‘kPp M»a ifefe ‘jjfc PkJPtjk jbtt)b)P)lr p klk k 5IPifr lijg

|hk a£) Mci>b>& jj PtBbltb PpJIblK' bh
lbp|tt& £k hb j$ blbRk «b I5£cjb£ ft fc itt kfe jKMPpPJ feb

ikk ib<^ Pkp 1661 ‘ IE-S3 ifeift^ 5IPik 5b

i (,£& j>*h <t> <?ih * mm
- ,j?|2hlt,Utk hjJt£ Iflfi Ikk

l ^kklajb
j£ iPPxhk jj iuijpb)K MS» fe^klh P^jK' PUjplK: g 1661 biwkij
jj ‘iteut ‘Plbkk Pllbbj kkft b^lk £“bh I bPklblfi £ft 2t£ bp
PUklh p £ft :K>PI> ‘bEklbp l£lb 2dS p :k*k :P^Sfc
kb blrlk luklblkSdS bp akj bSkU> ‘lK><bb blk£ P> pfc 'jfPfr
blplnb ‘blP$ lmd> bl<> It* bk :lc Ĵ ‘blP& IMMb J|g :frbPfc

- ^ kam IBftjhft ^ jKMbijfbPjK k5 k ( I^PK- ) ikljlbPJK tyki =*-
biilk2h h»b» Ujlk blfj[bltf' bkj <£ £}? bk>b £ 1661 >M»P 61.
lb Z l it bftkPHh ‘k£k h K p|Ji jb^pkb kty $ klfeift

SĤ k-ISIff 1st ( P>Shlbb ) bP>t> bk it ^ lh

11 bk ^ ^ ht% M?iCib % kp tklb^b Ikkty
Skj n IK q>kfe tp 15b 4C2b l^g klcS life hi£ 1$ ki Ij lit I Mki
IHk P iklp itb iyub^jlb iki Uk Cbtjtb 8 b 1ML\ 9E ME£ i b bibib
<b bjljk Pk(biK' ^Ptub tkPlbhlk US tbjjl^ t»Mb it h lh t^S

b ‘lP>lblh4j fciKb kin 5% tP^P ijfkUE: bau ^ lblj|b^]K J±i

IPijjbPJK (lttkiS) ^ hb \$. lii ikb \£VZ

111£J1£ klbH kb
||pfelt ll£ ^lb|h ifc lt£ tbPUMalbk IJtPlk PSk jcfe Jbkllblj <fe klk
lt£ Itb 1^ k«fe Jg 1^ IPhk kfe «kb ^ 1^ ^ iklk Jblb Pbj>bg kbL4

I bl D^<fc lOlftbp Ut IDIjlbbjK kiaiu>|b felt blk-K tll£ Itb Ig is

^jb lb^] [|t blfe^t 9b (p blk lk>k lp|h IPbISk gj» Ub lltlfe

Pbjlkh ttfr ia|h ebb|bik «fe Mtfe-t^ tkb 5b Ufe It^lK «fe^ 1$ bbb°
b PlPk iSb Pk|b «|2Jt ^ ( bkfe frlfrfr ) iSpikEl bfe^KIPP̂ kK

^ WbPJ PklltK ‘P>IP> pp&a %S B£K ki- Ik> j.66 L ‘6 ^btbP i biic^,

ntbj bjjbb)|ht|> Jtfe|lr)P> PbJIkK ^ httk jj jklli Ifekik bJUMilt b

bnrpxhtfc ‘PktPK' ‘y>lkPR abft 1 1̂rK' UukhP kitSEj blki 15E b
lb|h jj kill tbPIP IPUbtjfe t2 tPIP^j 01 J£ (klkkrj P>b a-

J
blit «4 jfekBk feus ^ lUbiak

itt<fek ( bite (pajist P>IP> PP^9 n* bite (k b3k > bib sikK bite tfch Jg IS

! lb%l PklbdK- l«k kilfe klbk „2^„ fe Mb^Jb <bh Mt' boa 00S i
hkj c|jxb|_ p>» ‘bPxb bbjif ‘pip ig, lP>ibk>P|g thlbb ft
h lh 1 ik% P3lft&C- kk IbljlbPJK p>lbp>jb bpbb IP4CJ Pltj|biK> «W>

1661 ‘SI % ll bbtibte ‘ksg ktkfe ms fc& ‘k Stitt l^lNbPj h^ft

^ kitebft Pbtbjjpi; bpbik k <ki$^j. m biM MS ftia m

uam&b lPE? bib blkK tile kb ip \S

i<k iuit)jbP)h blj>kb Ibkfccj pj>lbkj>



HI ft RT ftcrR TO3

ft? 3E3 4IQ«3> 3RRMU 33lft ft? 33ft$3 Rf
Sf £t RRT 3!R TOTS RT3, fftft$T3?, HTftRJ ftft 3£3£13T ft R1R3M ft
S^RfelW ftRT 3H3 3?T $I<H if ri6H fft>3l TO 11 <M3 ft? 33ft$3 ^- 3nft 3lft ft*ITfft3ft R3 fftSRf, RJR3H ft? dR^d ft*fiPM>I R3 3FJHEJR

MsHlft 3R TOfll

ftRTSlf 3TRT ^*Kil*lRta> fft33f 3R TOTO3f 3?T 3TT3t3RI "RU^cK" 5ft RJsftR f%TO,
ftsil(ft3>-3t, 31&R 1990
3Tcf 1965 ft ft RTR^TR if 3fft33 3FJHSJR ft3!!T ft? $3 if P *̂d

fR, RR 1966 if ftidiPta-ftt 3ft 3?tR 7 33? TO ftsiiPk>-TO %
R3 if 3?lft 3?Rft ft? 313 ft 31&51 1990 3f ft31Tfft3?-^ft 33 3ft 11

#HT ft RT if 27 33? ftft 3T3ftf *ft3T if 335?ft ?3Rf if ^Rf $tR
RftS3ft % 3F333R ft? &3 ft R3 3?fdtfft3? 33135ft ft R3 R33
33^ Rft ?3Rf ft ft3?fft33? &HT ft? 333R 3R *ft 3?lft fft?3T 11
3 f̂ft 3?^ $Ttq 33 37lfft *ft 33?rfft3 fft?R $ 3&R HT ft R? f
J(fftfftf£l3f ft? RWU ft 3?^ ft$Tf 3?T ^tRT *ft fft?3T ft I

( Endeavour ) 3133? TO shiRto 3fft3?T *ft 335lf$l3 3?Rft ftft 3t3RT
ft, fftRlft 3^î R ft<3l3ft 3ftR, ftS3R R3H ft, RTR3H ft? 3fft̂
ft̂ Tfft3ft 3TRT ^ ftfft I

5RT 3513 3?T 33EJT33 ST TO13 RT3 5RT 313^3R 11, 1991 3ft
fft?3T TOI ST fft% 33* 3Tt$ft, 33 fftft$T3? ft §RT 3RRTR 3R
57t3T3ft 3ft RH3tffcJ3 fft?3T I

S3F& 33 RT*ft 3ft $J33?I33!R I

HI ft Rt *R3 # TOW
R3FI3 ft

5ft vjw4)y RlS, §I?3R, R13RR 27, 1991

RJ5ft STtHT 33TR, 3?fft*d fftlfft3?, 33*3R 1, 1991
ST 3T$J $Rf, ft3nfft3? ”ftT, 33*3R 6, 1991
5ft 3R 33?T$T, ft?3R "R", fftRTRR 4, 1991

"f^33? ftft?” 3Rf3 f,#R3 t̂ 3?TR 3tftt$R 3flft? ?f^S33
3^T3?5T R°S 3?r£IR 37RR3 ^3” ( SPIC-MACAY ) SRT
3T3^3R 29, 1991 3ft ft̂ H^S ft 3TT3tf$R 3f^a ^c3FRT ^5ft RTlTO
3R%S ft? 3TTTO3 3 33$fft % ftR l̂T ^I3?R HlftRT ft? 3>43lR4f ^MlRldf ft 3̂ it ft feft 3fftHT 3ft <f<J fft35TRft R3 RTR^fe?, RTT3lf^I3?

3^R ^5T-^3 RR^ft Rfftfftfeftf 3ft 3oHifed 3?Rft ft? f^TR R3? "^335T3" 3133T ^3T-3SR R3T33T I ?RT ^T-ftSR ftft 3S5ft
sft TO3R 14, 1991 3ft 3!R-fft3RT 3?T 3TT%3R I ^Rf 3RRTR

3R ftSR ft R3? RTTR^?fft3? RTTO 3?T 3n3T3R fft?3T, f ÎRfft 3c3, ftt3,
Rft1l3 3^R TO 3SRR RlW^R ft I

ulftPUjfal 3R $JT3?R3Tft
5ft ^tfR ^3R 3TPRRT ft II, 3c£J dtdtPl̂ t ft?̂ 3, 3ft
^5Rft, fftRP3R 12, 1991

%3T-fftffef 3R HT3Rfrft fft̂ lft
- 5ft^ ft53R ”ftT, fftRTOR 31, 1991

3TRT!3fft3> fft̂ 3 3R ST^3? $ft3?

5ft ^R? 31̂ TR, 33 HSTR R3 ^3 3?fiJ3?T^t ( 33ft ), 33RR 103R-3ft ^RTTO 3>l4fif>3

1991

33-3ft ^T ^RTTO fftRTRR 31, 1991 3ft RTT*pifft3? ft?̂ 3 ft
HlftRT R^N? SRT RTTR^fft3? 3?lft3?3f 3?T 3TT3f3R fft?3T TO, fjRlft
RTR3R ft? 3?ftcHfftftf R3 33ft? 355ft ft TffcT, Rftft3, wp^i, 3RtRT 3Tlfft
ft HR ^3TI WRTft>

3fN % 3JF& vP<?/Y

ypGPFJ Z 'HHfeWrft wt I
33RF3 3TTfft$T3Fftt 3?lft3?3 ^3TT, f F̂TOt

33^33 RT^3I3 5TRT RTRTST TOI ST eft RRT 33R 3R33 RI3 fRTft? ^53
ft 33T 5ft3cft 3RTT3 RR ft? R̂ 3?35ft R̂T ^RR3?R fft3RT3 ft?

3$RT3 R3^3Tfft3? RTfft Ht3f T̂ 3?T3t3R fft?3T TOI 5RT 3>lfttH 3?T
R13t3R Rift 5ft 3ft R3 RJRfft3R, &3 TORT RR Rlfftd, HTftR?
R3FF 3513 33T R3 3TTR 6HI3N. 33* 3ft3Tft R3 ftt TO %

fftft$T3?

3 3?ft̂ pftTO, HT ft RffftRP3R 31, 1991
RT^TO 33RTf ^RRF3 §3TT I
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