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Mr H Krishnamurthy, CMD, MRL, lighting the lamp. Looking on is Dr T S Ft

Prasada Rao, Director, IIP.

impetus to the promotion of science and technology
all over the country to carry out research directed
towards effective utilisation of country ’ s natural
resources for its economic development. As a result,
now, CSIR has a network of 39 research
laboratories /institutes and about 100 field stations
spread throughout the country.

The Institute celebrated Foundation Day of the
Council of Scientific and Industrial Research ( CSIR) on
September 26, 1991 . This year being the Golden
Jubilee Year of CSIR, has a special significance for it
and its constituents, like IIP.

The CSIR was established in 1 942 with Sir
Ramaswamy Mudaliar as its first President and Dr
Shanti Swarup Bhatnagar as the Founder-Director, to
promote, guide and coordinate scientific and industrial
research in India. After India got independence, Pandit
Jawaharlal Nehru, as the President of the CSIR, gave

As a part of the Golden Jubilee celebrations this
year, CSIR has planned to organise conferences,
seminars, lectures and audio- visual programmes to
popularise science among the masses.
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In keeping with the spirit of the occasion, the
celebrations at the Institute commenced with vandana
by IIP Colony School teachers and students and light-
ing of lamp by the Chief Guest IVSr H Krishnamurthy,
Chairman and Managing Director, Madras Refineries
Ltd. (MRL). Addressing the distinguished guests and
staff of the Institute, he lauded the CSIR ' s contribu-
tions in development of indigenous science and tech-
nology resulting in building up of a broad industrial
base in the country. He also said that IIP is the brain
trust for the oil industry and whenever they have
problems they look to it for solutions. MRL had close
association with SIP for the last twenty years, one
typical example being MRL’s role in commercialising
the bimetall ic reforming catalyst developed by ISP joint-
ly with IPCL in preference to imported catalysts. He
identified a number of areas where IIP and the R&D
wing of MRL can actively collaborate and work to-
gether. .

held important positions and was one of the pioneers
who introduced computerisation in the Indian Rail-
ways. Before taking over as Chairman and Managing
Director, MRL, he held positions of Director (Finance)
and Chairman & Managing Director in the Hindustan
Organic Chemicals.

Dr Prasada Rao further said that on such an
occasion it will be befitt ing to remember and pay
tributes to visionaries like Panditj i who were responsi-
ble for development of science and technology in
India.

Mementoes were presented by Mr Krishnamurthy
to staff members who had completed 30 years of
service in CSIR and to those who superannuated
during the last year. Prizes were given to persons
whose slogans for IIP Franking Machine were ad^judged best . Also, certif icates were awarded to nin
members of the team who won the First CSIR Tech-
nology Award-1990, for the development of Aromatic
Extraction Technology.

Earlier, Dr V R Sista, Chairman of the Organising
Committee, welcoming the Chief Guest, gave the
background of the CSIR and its achievements.

Dr K S Jauhri, Head, Industrial Liaison, thankee
the chief guest, distinguished gathering and staff
members who contributed to the success of the
programme.

Dr T S R Prasada Rao, Director, IIP, while intro-
ducing the Chief Guest to the gathering said that Mr
Krishnamurthy had a bril l iant academic career and has

TECHNOLOGY TRANSFER

MoU with Lubrizol India Limited
(LIL), Bombay. On July 4, 1991, an
MoU was signed with LIL for the
transfer of know-how to manufac-
ture hot roll ing oil, an oil-in-water
type emulsifiable product compris-
ing of mineral oil, fatty acids, and
appropriate additive package for
applications in hot roll ing of steel
plates, rails and other structural in
steel mills. LIL has paid IIP Rs.2.5
lakhs on signing the MoU. Another
Rs.2 lakhs is to be paid by them
after the start of commercial pro-
duction.

Agreement with Graphite India
Limited, Calcutta. With the financial
support provided by World Bank,
the Industrial Credit and Investment
Corporation of India Limited ( ICICI)

Exchange of MoU between HP and LIL on Hot Rolling Oils . Mr Teredesai, GM,
LIL, taking the documents from Dr T S R Prasada Raof Director, HP. Looking
are Mr S Singha!, Head, PPAD (extreme right ) and Dr K S Jauhri, Head, IL
(centre ).

on
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has launched a new scheme known
as SPREAD ( Sponsored Research
and Development Programme ) to
encourage Indian industry to step up
their R &D activities and strengthen
linkages with National Laboratories ,

A team of experts from ICICI, led by
Mr A T Kusre, Manager, Technology
Group, had extensive discussions
with Dr T S R Prasada Rao, Direc-
tor, and concerned scientists on
August 5 and 6, 1991 to review the
possible project linkages with these
industries . As a result, an agree-
ment for the development and
transfer of know-how for the
production of petroleum base
împregnating pitches was signed

'ith Graphite India Ltd, The project
cost is Rs . 12 lakhs and is to be
completed in 26 months.

A YEAR IN RETROSPECT

Dr Prasada Rao also ex -
pressed his happiness in conduct-
ing training programmes for four
organisations, namely, Reliance
Industries Ltd., Dibrugarh Univer-
sity, National Thermal Power
Corporation Ltd. and Hindustan
Petroleum Corporation Ltd .,

Dr T S R Prasada Rao,
Director, addressed the staff on
September 20, 1991, on comple-
tion of his one year ' s tenure at
the Institute,

Giving a brief account of
activities during the year, Dr
Prasada Rao stated that sincere
efforts to increase interaction
with the industry have been fruit-
ful. As a result, many from the
top management, especially from
the refineries, visited the Insti-
tute. There has been good
progress in collaborations with
them, some recent examples
being MoU/agreement signed for
transfer /deveiopment of know-
how related to para tertiary butyl
phenol ( Tara Oils & Fats, Luc -
know ), hot rolling oil for steel
(Lubrizol India Ltd. ), petroleum
based impregnation pitches
(Graphite India Ltd. ) and large
Nutan wick stove ( Pragati
Udyog, Indore ) . Apart from
these, there are quite a few
which are in the finalisation
stage, he said. He expressed his
satisfaction on this account and
stressed that credit for it does
not go to him alone but to the
team spirit and cooperation of all
the members of the Institute.

during the year. He also felt
happy that publications by the
scientists and their deputations
for attending seminars and
conferences as well as other
activities such as sports, popular-
isation of Hindi etc. are increas-
ing steadily.

** Agreement with Pragati Udyog,
adore. An agreement for the trans-

fer of know-how for the manufac -
ture of HP - Large Nutan Wick Stove
was signed on September 26, 1991
on nominal lumpsum license fee.

Since the average age of
scientists in the Institute is quite
high, genuine efforts were made
to induct younger and fresh
talent by personally writing to
scholars all over the country and
inviting them to come to the
Institute and contribute their mite
in the development of a vital
sector such as petroleum.

® Licensees of IIP Nutan Wick
Stove

Interaction with the industries
using HP know-how is a regular
feature to understand their problems
and help solve them. Referring to a poem pub-

lished in the monthly Hindi bulle-
tin ' Vikalp ' , the first issue of
which was brought out only two
days ago, he said, " Yes, I have a
dream and that is to reach a day
when the Institute becomes self -
supporting and self sufficient
under the patronage of CSIR."

In this context, a meeting of
me licensees of IIP designed Nutan
wick stove was held at the Institute
on September 16, 1991. This was

^̂ jftended by representatives of
even firms who produce about

60,000 stoves annually.
He further remarked that the

New Industrial Policy announced
by the Government recently has
also opened new avenues for
collaboration with the industry.
Now the Government has started
questioning the industry as to
why they should seek foreign
collaborations. This is a welcome
opportunity and we should rise
to the occasion, he said.

- Concluding the address, Dr
Prasada Rao expressed his grate-
ful thanks to all the members of
the staff who stood by him and
expressed the hope that he will
continue to receive fullest coop-
eration from them in future as
well.

Suggestions for the im-
provement of this Newsletter
are welcome. Readers are also
requested to inform us about
corrections /changes in their
addresses. i
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HONOURS, AWARDS AND
RECOGNITION

DEPUTATION ABROAD

• Dr T S R Prasada Rao, Director,
visited Egypt from September 8 to

14, 1991, as a Leader of the CS 3 R
delegation, other members being Dr
ERR Iyengar, Deputy Director,
Central Salt & Marine Chemicals
Research Institute, Bhavnagar; Mr A
Chakrabarti, Scientist, International
Scientific Collaboration Division,
CSIR, New Delhi; and Mr Umesh
Verma, Counsellor, Embassy of
India, Cairo, Egypt . This was to
negotiate and sign a Working Plan
for the years 1 991-93 between the
CSIR and the Academy of Scientific
Research & Technology ( ASRT ) ,
Egypt, on the basis of the Agree-

ment for Scientific and Technical
Cooperation between the Govern-

ment of India and the Government
of the Arab Republic of Egypt ,
signed on September 7, 1964. The
'Working Plan' finalised and signed
on September 12, 1991 on behaif
of CSIR by Dr T S R Prasada Rao
and on behaif of ASRT by Professor
Dr Hamdy A Morsy, Vice President
of the Academy of Scientific and
Cultural Relations, envisages (a )

carrying out joint research projects,
(b) exchanging senior scientists for
short visits, (c ) offer of fellowships
for scientific personnel and ( d)
deputation of competent experts
who can help in solving specific
problems of the requesting party.

® Mr Sudhir Singhal, Deputy consisting of representatives from

Director, has been nominated as a the automobile manufacturers, oil
member of the Advisory Group on
Technology Trends in Automobiles
set up by the Directorate General of
Technical Development ( DGTD), and Oil Coordination Committee.
Government of India.

industry, IIP, Automotive Research
Association of India, Petroleum
Conservation Research Association

® Dr S D Bhagat received
royalty /know-how fee totalling
Rs.21,246 for process development
work on Phosphamidon ( four par -
ties) and Quinalphos (one party) .

Mr Singhal has also been
nominated as Convenor of the
Working Group on 'Methanol Blend-
ed Motor Spirit for Automotive Use'

TRAINING PROGRAMME

concluding day, Mr S K Kapoor,
General Manager, HPCL, delivered
the valedictory address . Mr K R
Bijlani, Chief Training Manager,
HPCL also graced the occasion.

A two weeks ’ training course
on ' Applications of Fuels & Lubri-
cants in Automotive and industrial
Machines' for the marketing engi-
neers of the Hindustan Petroleum
Corporation Limited (HPCL), was
organised from August 19 - 31,
1991. It was inaugurated by Dr R S
Venkataraman, Group General
Manager, Engineers India Limited.
Mr S R Mehta, Chief Technical
Services Manager, represented
HPCL on the occasion. On the

Fifteen engineers participated in
this course which consisted of class
room lectures as well as practicals.
Except for one lecture, the faculty
was totally drawn from the Insti-
tute.

In honour of the delegation a
luncheon meeting was arranged by
the President of the Academy, H E
Professor Dr Abdel Mongy Abou
Aziz, and a dinner was hosted by H
E, the Ambassador of India. The
delegation also visited other premier
institutions such as Remote Sensing
Centre, National Information Net-
work, Egyptian Petroleum Research
Institute, National Research Centre,
National Institute of Standards,
Suez Canal University and National
Institute of Oceanography and
Fisheries.

Dr R S Venketaraman, Group GeneraI Manager, EIL, inaugrating the training

course. To his left are Dr T S R Prasada Rao, Director, IIP, Mr S R Mehta, Chief

Technical Services Manager, HPCL, and Dr Himmat Singh, Head, Training Divi-
sion, HP.
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MAJOR RESEARCH FACILITY
COMMISSIONED

VISITORS

A team from Bharat Petroleum
Corporation Limited, Bombay,
consisting of Mr R P Garg, Director
( Refineries ), Mr S Viswanathan,
General Manager ( Technical), and
Mr D Mandal, Senior Process
Technology Manager, visited the
Institute on July 17, 1991. They
had detailed discussions with the

Director and senior scientists of the
institute, and later visited the labo-
ratories. Mr Garg and members of
his team evinced keen interest in
the activities of IIP related to sepa-
ration processes, corrosion, devel-
opment of catalysts, bso -mass
conversion and development of
industrial burners.

A Steam Deactivation Unit has
been set up in the Catalyst Section
of the Institute for steam deactiva-
tion of fresh fluid cracking catalyst
as per ASTM D 4463 -85 . In this
method, deactivation of fresh fluid
catalyst cracking ( FCC ) catalyst is
achieved by hydrothermal treatment
prior to the determination of the
catalytic cracking activity in the
micro activity test ( MAT) . This is

Mr S Viswanathan, GM (Technicai) and Mr P P Garg, Director (Refineries
BPCL, Bombay~ in the Catalyst Preparation Laboratory, On the right are Dr T
S R Prasada Rao, Director, HP, and Mr R P Mehrotra, Head, Catalyst Research
Group.

> >

9 COLLOQUIA

Steam Deactivation Unit
* • Dr S Biswas, Associate Profes-

sor, ITMMEC, IIT, New Delhi.
"Present understanding on the beha-
viour of fluid film bearings
July 24, 1991.

• Dr T Krishna Kumar Reddy,
CSIR Pool Officer, Research Centre,
IPCL, Vadodara.
"Thermal Stability of fuels
August 7, 1 991.

important in order to simulate the
activity of the catalyst as in a
commercial plant. The design of this
unit is such that the recommended
standard conditions are achieved for
hydrothermal deactivation of the
catalyst. This unit can also be used
for modification of zeolites to meet
the requirement of catalyst formula-
tion.

• Dr S K Basu, Professor ( Re -
tired), Jadavpur University.
"Some researches in tribology and
terotechnoiogy ” .
July 25, 1991 .

^5, I
"cqiq&Rd? tjffaJ % gth

RWW 27, 1991
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Development of Resid Cracking Catalyst
R P Mehrotra

ABOUT THE AUTHOR

R P Mehrotra
M.Sc. {Inorganic Chemistry)

Joined the Institute in 1964. He has published nearly 25 papers in international and national journals. His main

contributions are in the development of know-how for products like FIA grade silica gel, high purity aluminas

for catalyst supports and mono- and bi-metallic catalysts for reforming, hydrodesulphurisation of distillates,

dehydration of alcohols etc. Awarded a 'Certificate of Merit' by NRDC for FIA grade silica gel (1972). Visited

UK {in 1978) as visiting scientist and delivered lectures to the faculty members of institutes/universities

engaged in catalysis research. Recently the Pt-Re bimetallic catalyst developed by his group has been success-

fully commercialised. Presently he is heading the Catalysis Research Group of the Institute.

with increased end point of 621°C
and the feed, prepared by blending
some amount of residue with the
available gas oil pool (upto 621°C),
with conradson carbon less than^
4%, it seems the existing catalysts
in use for VGO conversion need
suitable modifications to meet re-
quirements of activity and selectivi-
ty. The following aspects were
considered:

utilisation of the 'bottom of the
barrel’. The lighter crudes, world-
wide, are getting scarcer and refin-
eries will, before long, be forced to
process residues. So a momentum
has been gaining to convert FCC to
resid FCC (RFCC) in recent years.
Presently about 50 plants are in
operation in the world, using cata-
lysts containing modified zeolite,
zeolite dispersed in active matrix
having mesopores. In India too,
utilisation of two residual stocks
through FCC is being actively con-
sidered.

Fluid Catalytic Cracking ( FCC )

is recognised as a preferred process
for conversion of heavy feeds
(vacuum gas oil) to liquid distillates
and is being extensively used
throughout the world. Looking at its
history, the first cracking catalyst
was put to commercial use in 1928
using acid activated clay (Houdry
Process). In the early 1940s, syn-
thetic silica-alumina catalysts for
fluid catalytic cracking were de-

veloped and they were iron free and
could better withstand higher
regeneration temperatures. Later,
the catalyst evolutionary changes
continued and X, Y-zeolites based
catalyst formulations appeared in
1 964 which resulted in significant

. improvement ih the activity and
selectivity. Such catalysts contained
10 to 20% rare earth exchanged
zeolites, dispersed in matrix materi-
als like acid treated clay, synthetic
silica-alumina or alumina gel.
Subsequently new catalyst formula-
tions continued to appear with an
emphasis on modified thermally
stable zeolite and appropriate crys-
tallite size etc. The use of a metal

. passivator and an additive was
claimed in the formulations in few
cases.

Modification of Y-zeo!ite by
hydrothermal treatment to
generate mesopores and
optimum acidity.

a)

i) Vacuum gas oil ( VGO) with
an end point of 621°C

ii) residue - VGO blend.
Dispersion of modified zeolite in
active matrix with higher poros-

b)

ity.
In order to process these feed-

stocks, a need has been felt to
develop a suitable resid cracking
catalyst, based on modified Y-
zeolite, embedded in active matrix
which may selectively convert them
to middle distillates and thereby the
requirement of diesel and kerosene
is met to a greater extent. Aiong-

with the catalyst development,
proper modifications in hardware
and process conditions are also
necessary and these aspects come
under the purview of the refineries.

Presently USY zeolite with rare
earth, dispersed in inert matrix is
used in some of the Indian refinerie
for conversion of VGO to distillates.
Since the reactant molecules are of
larger size, the external surface of
zeolite contributes to the initial
conversion. In order to have more
area available for reactant, smaller
crystallite sizes (0.3 - 0.8 /ym) of
zeolite with higher Si/A! ratio are
being considered for the latest
design of FCC catalyst for VGO
conversion. Higher Si/AI ratio also
imparts better thermal stability to
the zeolite. For the conversion of
feeds under consideration and also

In the late 1980s, a significant
development took place in the cata-
lyst design to process residues, as
of late there is a need for optimum

Considering the possibilities of
refineries that require processing of
heavier ends like vacuum gas oil
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for improved gas oil cracking, the
zeolite needs modification under
controlled hydrothermal treatment in
such a way that super micropores
and mesopores are generated while
zeolite crystallinity is retained to a
greater extent. This enhances the
internal acid sites more accessible
for reactants and thus increasing
the activity and selectivity of the
catalyst . The other benefits of
modification are increased tolerance
for metals ( V + Ni), low coke and
reduced gas production.

Facilities are available in the
Institute for hydrothermal treatment
(Steam Deactivation Unit) and activ-
ity test (Micro-Activity Test Unit ) .
Efforts are on to procure Fourier
Transform Infra-Red Spectroscopy
for characterisation of catalysts and
these facilities are bound to acceler-
ate R &D activities in the area of
catalysis.

incorporating optimum modified
zeolite content into active matrix of
porous silica alumina alongwith
amorphous alumina, clay filler, rare
earth etc. in right proportion to get
desired activity, selectivity and
stability of the catalyst. The major
factors of catalyst formulation lie in
the suitable ratio of zeolite and
matrix and also the physical reten-
tion properties of the final spray
dried product. Work is in progress in
this direction. In addition, studies

The development work needs
suitable formulation of a catalyst by

Results of hydrothermal treatment of NH4
-Y Zeolite under

different conditions of temperature & durationActive matrix with higher
porosity is equally important for
dispersing zeolite. The matrix activi-

ty needs to be carefully balanced
"with zeolite activity and is usually

kept much lower. Large molecules
of the reactant are first cracked on
.active matrix and the cracked

^smaller molecules are made acces-
sible to the internal active sites of
zeolite for further reaction, making
zeolite more effective by providing
larger area for reactions, Large pore
diameter of the matrix takes care of
cracking of asphaltenes and other
larger hydrocarbons. These macro
pores are often referred to as ’Liquid
Catching Macropores' or 'Waiting
Rooms' pores in catalyst architec-
ture technology.

% De-alumination % Crystallinity Unit Cell size
(approx.)

Zeolite Treatment
% steam A°

90.39
89.82
85.76
81.97 .
79.62
79.68

24.60
24.52
24.49
24.43
24.39
24.31

20NH -Y 100
4

30-do- -do-
40-do- -do-
50-do- -do-
60-do- -do-
80-do--do-

As a result of R &D activities
undertaken, IIP has acquired ade-

^juate expertise in the technologies
Tor:

De -alumination of Y- zeolite,
ranging from 20% to 90% by
hydrothermal treatment without
any significant loss in crystallin-
ity (see table)

Creation of super micropores
and mesopores by hydrother-
mal treatment while much of
the crystallinity is preserved
(see figure)

Preparation of active silica
alumina matrix with wide range
of surface area, pore volume,
acidity and their strength distri-
bution.

i i
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Micro Activity Test Unit

proportion is in progress to meet the
requirements of improved zeo!it.e*r\
accessibil ity, cracking of difficult
molecules, reduction of catalytic

and has also approached R & D
Centre of Indian Oil Corporation Ltd.
seeking their collaboration which
can accelerate the pace of progress.
The work of incorporating modified coke and gas, selectivity towards
zeolite with mesopores and opti - middle disti l lates, catalyst strippabil-
mum acidity in active and porous ity and selective trapping of catalyst
matrix of sil ica -alumina in right poisons.

will also be carried out for develop -
ment of metal catchers and reduc-
tion of sulphur and nitrogen emis-
sions.

To achieve the goal, IIP has
already initiated work on devel-
opment of Resid Cracking Catalyst

HT ^ ^ ^1992 tSTlftd? wfam
HRcftd ^JRPR, $P% $ P3RF dR

PFJRTPT *} Pd> îiPid* siidlRSd dR t, ^ PPJ
1992 3MI W3 dd $m|:-

d>t Pd ^dfed dR T& \ £PR fPddSdtftd? d>!'

dd4ld>! d5f SfedR qRbc^Uj dd>3rd> d5f 3JPHRI' dlfep Pd

^ 3PR RPJ dR^ f$R% 331? Pd dcd d5T PHTdflRfr OT ^
^ RP8W &^I 3dlTd felT ^ t SIR 3PfR 3<PId?
df̂ 3TRT^ 3>t, 3ft Wd dP 3ROT dR ddT P$ftPl' 3ttp dtfeTRf d5t

fjRPfr ^ I SR Sfdt d5T 3TRT3TT fRP Pd> d5l4$IlR!
d>[ fed! 3fF PIT t drf̂ f̂ dR RfP % f^JP Pd>

PPR$f ^ fjiWl $PPIdR Pdfd d> Pd PP TfPl d3 I

"Pdtf̂ dP pf^SFRF dd*ftd>-<kM!d PdP - d>R,

$kd>R" ifc
K

tdnftd>

WZffi % fiJdRfl % RTd- T̂d M^lfcl 3ppt t !
Pdf^ ^ PldlU TP % ^£R ddT TPT 31cPf£ld>

ddTd gTRT 11 RTd eft d^ # <$Hdl ^ dWcdlfStd dfe^t ddF ^ TRTdT d eR d>t pp Rd$T
fell t % f^Rf 5R5R fe>R? Pd T̂P,

didld l̂ ddT Td̂ - I ^ 3PdPlt T^T5f d5T
toR? ^ ^ T̂Rd dqf> 3f^R 3dT %^ddT P$ftd d5t
offtif ng $ftnf^ ddT I d^PR Pd Hf̂ l ^ ?P Stdf
d>Pldr P t̂ t, TP^Td dR d̂^RTdT

3dd d?R5TTR[ % fep Wft ?c^d> fepff % P $TfEt-Pd d>T

^Hld t, dl^q dR dt Pf^df ^ PlH P^ PP 15 dRd t̂ 1992 dd̂

3R5d fep dIPi:-

M$T =̂5 %f
PT3RTPT
HRcftd^f^PR RPPR,

- 248 005
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^RsfeF STTORJ 3ft7 IRR PRTd" d7 ffe&d ^vci ^d

ddTdT 3F# 60,000 ddf *1 TOTlfe fe*l^l feiftd It VJFIVHH, dfe
Id cw^si4^T4^l$g # dd^ ^ t 3Tt7 dfe Id 3tf^fadl fe T̂ dl

^HFl d7 dST 3TTfe d^t TOTTct I ST BJtalTOd ^ fe£t ^ HRLS? d>fa
oTd$ld7 ‘PRTFd’ % dTO f,

et>i«tiq4|" % fdT^d 35TO ^cf|d fed #
TOR ddldT 3T)7 d?fcf # eisiiftctf dd tff fed |

fe£f fedd!TOT#?

fedTO 14, 1949 # HTTd # TiRfclM TOFT SRT #
7F3RTdT dd cT3?t fej \J1I^ # §fct?Tfes UeRF % 3LRd£d *T 3$T TO *}

?R fe fe t̂ fe>H ddldl 3TTdT 11 IR 3TdTO TO HTTcftd MdtRWF
RTOR ^ 7d> dt-fccRftd TOFRtl feRR 18 d 19, 1991 #
3lldl&id fed dT I 14 # 3Tddd$T ift % ddTO dl 3R fe
fed 3TT TORT TOTd d^l dT I RTOR *f IR $TdTO TO ^ddl did dl

TORT PTdIR dTI

?R dfe TO 3fidtfef d>l4d>df dd Rfed ©dWl fed t:-

ST Pl'JW ftBJ, ^IVJWM 3TORfe dd TORS

fed 3^7 d>IT % HTTd £t felT ^$TIRIT 3fe & ^$T # HTdT #
3OTA d wloHlfeci d7^ $> ffe 3TtTO(Tfe5 TO 7T ^t fifet fedR ddld

# 3JTd$dddTF dScft 11RTd ?ft, 3#^ fê t d d>R <twd # f^$id? #
SdS ^[ did I

* */* •' <

t\ 3TR 5RTId TO, r1^5Td5, ^ TT3dTO dR1 TORtW dd
$JRN^H fedT I d^dTO TOTOcft ddHl ^ 3T^dl, T^fdT
3ik TORT ^ PR^d fedl 3^ f R̂T T̂ ^ Bit % P̂T dTf^ d $tfd
Od?PI dft ^ TO%1 fedT I

17 TO tftdSfcf ^W ^/^3" cfenfifa, dlfew fem&y tffizlH TOW,

iWff, £RT 3ii*ife}aW&#M l^BfTl#d!TO ^ 3̂ Fd ddiU^t drd^d fedT I

^Sft SFTO TO ^ TOlHidT SRT tdd>f t̂ TOfT di^dd
’’fddRd” ( TO3Id5~?T 3IR 3RTRJ TO, dddd̂ -^T W&

ftBT TOTfdd̂ -§T BflTO $Tdf, BU ^ d lit 3JTC ^Wg )

T̂ fd%cR f^dl I ^ %qflPld5 $lcdld^t, TORTOT ^ TOdf l̂d
d 'Hlf^fcdd? d l̂dT 3Hfd ^tdT i

$m qMfef ( TOT3!̂ - sf sftro W ) ^ dt %df: ( 1 )

- "^f^ldd ^ 3T!cd Mro f^R 3^TOTH” 3^ ( 2 )

TOFd - ”f̂ t ^t PUT& % ^R f̂ T̂ WTR#(d5 ddR? d 3d#

*( TOdTd % d>%ftdf ^ 3wfRR^ HF1 fed!I

#TTf#> d4 d POT R% Sf dF^ 3^7 fefld §T ^0f 3TI f̂

TOtlT,
TOR Bit dra m̂ m \

wfly%
ST JRTTd Tfd d 3dEJTddl HWT fedT foRTd 3# l̂ dRT

t W d$T d TOTO HM 3Tdfd ’’f̂ dT PPf #^d>F f^TT TO^t

^11 3#^ # R%fTftd> d̂fcl 3^7 TTdTd d 3TT ^ MRTf

^ aHdT3?f dPf qftTO dRTdT \ TOT# 3?t7TO-{ f̂^d PRFddT cddd

# fip^ TOdR *t dS# dR ?7T 7d7 f^t fedRT ddfdT 3!T TO

d Bft 3H7 TOTdSOT TdR d7 3TTd 3^7TTTdRd

TO-fidld dfddTFldT ( TOtTO? - ST dTTO T̂TO ) dd f#d
dT ”HRd d fd̂ TR # Wife! 3lM % Wi % ^ TOTdI” i

ll

^ TOfe i ^TRT TOR dTdT Bit dT^d ^ 1*ft 4t
df^P # f̂ cf ^7TOI7 fedT ddT I

Bit TTTdT, d$HTO ftddd5, ^ TOdH % fH d^ ddM d7
3lddt dTFdcfl d̂d # d?7f# TOOTT #!

3TR^d odiTOTdT ST TO 3TO5T fdF BftdRTO, dfeP^fT^7

dtfedT ftdITO TOdR, ^T^d, dd df^TO dRTef|d ST TO ^BH 7 ddTdT
f^TOR 3R t̂ RdT # ^Tdlf^d fed f I ST B^dTTOd % «dTOR dd

fed dF ”^RS#d 3!TOT^ dfecR Id 3^7 Wl" i ITO 3#d

ddf ( TOlfePT TFTfê , d$H ifeRT,
feR, TPftd, feR fedt d7 TOTFd T̂R ^ dR d^# I
TOdR % differ # 6-6 cdfedl # zSR R̂f ( TOFdT, SSTRIRT,

ddTO# d fexR ) ^ TO feri POT TOR d7 3T1^ ‘ddTO#5

R̂ ferdS TOTO ^F Bft Tffe dddTT, dfe? dtld d ĴdT, 7|pfe

fe sf sUdTTOd ^ tp$ % m% STdefe # t%FT

!iP NEWSLETTER, JULY - SEPTEMBER 1931 9



fft? ?F3JHTdT 3ft? ?̂ cTHfW ft $Fd? 11 ?T3fHTdT ft? dTdfcddft q5T
A

dlfftcd $TT?R TO 11 TOftft $TRHdl
• ft? dfft Idftf oWbM?dl ft̂ ift l̂4r I

oTOd fft? ft TOftf dT?

3TTHT?: TO 3TTTO? ft?, 3ft? dl *ft dTO TOftTOT ft? ^tdf?R TO
Idftt RTOTOf;? ?FTO ift TOdT 3Tdft ft TO 3TO#4 11 TO Wf
TOdfcdd? ?ffftfft % 3TTO3T d fftftTO IT TOTd ?Td ?ffi>cf ?lfftfft ft? Wft
WTOft, fTO4t fftdR TOToR ?ffftfft ft? ?Rft ?FdTOf d TO4rf?ft[ ft? 3TTO?

?i4]dd?l, STlfft $ ?Pdfd fftdT 3FFHd dTI TOft? TOT <ft TORT d?fe?
IS fftstd 3RftTOftdIBft W^ ^crf m ( TOFTO - 3dUlTO TORfl )

'Wd^m fed?? ?nn?fi

?TOR ft 45dt ?ddddT fftd?? TO f̂tft 3ft? 3TOTI R TOTdT TOT I

if #T TO 3TT? TOTd ?Td, fftftTO, ft ^3TT 3RT 4t ?4r "Tllf
3TO 3TR?" ft? fft̂ faMtd?Td TOffd UTOI ^?*VNi I TOft? dR HT ft R

As

<3Mfft4$T ?c|>R $ fftsnfddl ft ?FR fttd TOTT, d^TOId TOdid ft? 'TRaTf
RTO d fTOlTTTOf dRT "TO=f TOR" S3TT 3ft? ?^R ft? TOdT 3^
3T̂ liftTO3Tf ft TORM TO TO TOtTO-ft ddTO fed! I

#?? *frl <f>t I

«pn? f^TI, ^'Nfft'd? fftl, IdTO <j>4>^<ft 3ft? dtfftR? Rll dtlFT I

fTO TOR TOTT ‘darf^RFr’ $R ft fftl#? ?F§ 5ft sftTOFt? TOTt#F, &3?

f<TF, ftfl? RRT TO R̂T, fF 1W 3ft? 4f 3fl? fttfftTO? ft
TOT fRdl I T® I f?T PTd?R ^T ^^ 35? ^IdRRJcd|3^T I

"31T % g?f ^
VT (^3=5' - sft m MM1 ®m, 3T1^ R

TO, f^$Tq>, ^MHIdl Rd^TTRd, R%3Td> - ?ft >TR ) d̂ T

WF\ Eft ( HRcfR T̂§aM fdHFf ) % ft sft fer
ft*ft $f RBiddf % 3T^ RRlftfd W % fedl Rdl I TO Hl£#> $1 ^Rfi'
TO ^{ft̂ lft '^H-dH ft> f̂tcdlftdt ^ 5ft WJF$ F̂feT
5TTOT, f^R iwft, 3RR dTf % $Fff, fefd 3IR

fftft̂ T m̂ , 3F Î 3ft? ?R ^TR? ?! fftdT^t, oft fft>' 3TO
3TR ft TO 3TOfeI! 5ft ?R RIR ft ’’cRdlftT ft5 ^q ft 3Rftt

^ft^5T ^f ^R ftfl ftftdT I
• ^ITO *fTO^#%M3ft? f̂tTO3ft ft> te?ft

T̂ ?tro d^ftftI-sft? Ifft?^l%?i d?!’ ^g? ?^RT $f
qft 3Rft $T fe?FT % TORR 3>?1ST 11 HT $ ?1 jqfi&W % Wccff SRT U'kjcf ?//4d # TO TO^- /

Ift̂ f t£fd<$> ^Il4f Rft f^FTOI 'ftcfRR Eft ^?T?
ft? ?FTOft g f̂ft? W%Rf dft ^sfed IT TOT5

RgccRof 3B ft?

Iftqro ft? ^^ 11 3^tft R?dH ft? tqflfft^Rf 55T 3TR3R fedf
fe ft ft l̂fRd? 3TOI d? ?fdd fft̂ RT dRft ft ^??ft ft? iftft ?dd

As

dft 3ft? ft$T 3TTTTO d5IT ^Mi?ft TO TO W1TO ?F^TOFft ft dfti T̂? ^ 1 3 îft m ^ 3TfttR $T fft? ft TO

ft? ?q ft TO 3?T 3TO? d ?TOR d??ft|R d?lft dlfft? 3ft?
3Tfed? ^q?Rdlft 5R<!If i

?CR?

?!d ft d?IF fft? TO RFT t

^'WFR fftdW TOTd ?Fd ft? d̂ TÔ ftf 5R1' fft?dF TOT ! 3TO
dITO ft? Rdf dft sftodild TOTO TO ^5ft

d TftftdffftdT3Tf ^ fft^fdd?! dft ??{ft % ?d ft

*J?TOf? fftft dft I

IT fft?t$T 3d fftftTO, ft TOPR HTd̂ I fedF 3ft? d?IT
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$ T̂f q f̂ fe TRl ^qq t̂ qqq

*M ;Ĥ >! t̂ f̂tfc> #? N̂> q^ % % Wfq|3*F I wft
3qf^l°qfeqf 35t TOR # ^SHRT % fef^

( <̂?H: §ff feR f%,
Mq SFffcfR jfeWM, 3F^) #? ^RF W!Hfefa qfer feFI,
^ fe?ft, # #*! (^t<!H: Bft 3n|̂ T ^ qiqT I ^ #qf if
3Sf sqfer itHmfenqn SFq îfsft - qqfqqrn q qq qqr^q ( q^feqft ); q^tqTqfeFq q^q ( 4fe5 ); HR^ftq fem, qq qq
5^feR ^qrq, cfcFf qq qi^jfe? $nqfq, Hfefq ^jqq qfeq

^IR #? wfe? ^TR ( wft &WI<JH $) i

^sff q^rq qjq ^ q?q qRRf SRI RWW 10 q?t WH %
&2FRo q ^qqqqq feq̂n fen w i

.. 3RT £qfe? q§t t dt & q OTfe[ qfi % q^qRlR % HI
§ ^ qRq ST'?!3?!%fe!fen qqr qiI <T<«UI<H% 3RRTv qq qq?

^lRq>l qq fqfeR *ft fen qqT I
fepqq 8 $1 qfeqi q5f HT ^ qt 5fe?Fp? if ^qR q> qTOTfef

5RT qq? qrnqri qq^qR s f a afef fe qrf^ if ?fenq ^ qn^qife?

^5 if q^ ”%*q qqqq" qq 3FSF3H fen qqr I fq eqfer q $Rcs

3RISNT % f^R 3eRrR<3l4l sff R?fc5ra HII
RT R2N> 3RFR 3 <R# RliRTtNIf 3R PNRNN%RR RITI

JFfti

3T RJf iff ipiTf^R 3Tt̂ T flu ctiifrc

HTRlN ^slRFW NR R̂ # fUN fUlRs ^R*T 3ff fTHJT $f ^u<(

R>jfe» I 3J5TN 1991 I HT I Rf RRTR> ?5N 3FRT JCT §3?

^3M13H f̂ ir TRT i w$ HII^ "If" Ifa ( s f fv\

f*tR ^m )Ia?R #? ^ g 3H^J W4 ^of

tR f̂ «TI # "R" IN (^C?R: Sft 5#5 RTRÎ f ) I
3R? HFT ^igiNflNsfr- lRiRl JTfffl̂ ?Rr 3UlN, 13 3^JR
Rl ft'̂ i'H ROTR 3^7 ZI^H I IT It RRT STIR UR1I<J RTR,

I ferlf IN ql ^tfr VWR #? ^T>RRR NCRR HJRT I
5RNR % 'MW RT91RR % iNR sf? fl<yf|tR RTOT ( RlfcN, HII
RT RcTO 9RR ) #R 8ft WWRT RFM { gl̂ N̂ R ) c?5T IfC\

W1RNN R1T I
RGM

RTTTTRTR

O «MMI1t
#^5?T 3FS R f̂f, fe l̂f S^Ris ,̂ 1, 1991
sffRf̂ Ff̂ , IPTRid ), 3RR3 5, 1991
slf RTTRT WS ?Rf, iRNftN̂ II, 3R1RR! 14, 1991
IT (^4) ^RT, SIRTRfN flferRTT 3lft}^Nf, 3TTRRJ 21
1991
gjf RR RR afgipiT, l̂ fff̂ R II, Rld*«(R 6, 1991
8ff JI'HIK ftl5, R:5FP 351R flfcR, ^frFRR 27, 1991

o RINTN RR RRT|
linf^5/3Tf»NRT/rraNi# arfywfr f-ll
sfr Urô Rra Rrnf#Rra R?Nf ( 8.1.87
Rllsff HTP5 fRIR, flsw fNR % 5FTlR RT31 ilggr 3ffR

f̂N̂ R 9M agN ( 1.2.87 ^)

RtlsffI? 5R5T?T NNR>, 3R|f$T RRT, fHR RRjg ?TRt»T, WH
IlfjW ?TFI ÎRT 3^R ’ter RTR ( 1.4.88 If )

sff # R fiN F̂RUf ( 1.5.88 ^)
53?T1l<JS*Rl 3<l*î «l fl>^>d

?raNf# 3rfif?pNf|-i
Sff w a^fr ( 1.10.87 Rf ); Sff fN^r wz NfRTf
( 1.3.88 Rf ): Sff JJR3RR ( 1.8.90 % )

IHTNRS R| 3T^iEJR qf^R5 (I -3?f 3? R ) ^ Tp^lST ^f R^fcfISS F̂ cfiN#T
SRT RfR HTI RT 3RT ISRI^TI fRN̂ R 7-10, 1991 35t 5fNfî j|d
f̂ RT RRf i fRT̂ T 33cJI(R sff RRT % Rl, 3flt If RRT, ^IRT^gR?,
IfRISjR,I^RR 7 ^f RTRRR % Igir^ *S fell I

tsnN̂ /rraNlif g# N̂f "Nr"
sff RWNN fRR r̂Nf ( 20.6.85 Rf ); sff fera fRR Re#
( 16.5.87 Rf ); Sff S# RT3I MR ?!# ( 1.2.88 N); sff R^?T
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tod gear ( 23.7.89 $ ); aft to ( 24.9.89 $); aft
to ddPd $Tdf ( 20.6.90 $) aft HMMd dTd
( 29.10.90 $ )

921iPtoV srfeM'ft
f

-
f$ff

aft to fdR
( 29.9.86 $); aft ^ SF3 JJGdT ( 24.2.87 $); aft d l̂to

( 25.1.88 $); aft toT dfttot ( 1.2.89
$); aft Jiifc)^ d r̂dd ( 5.2.89 $); aft ded WTOT itHTR
( 28.5.89 $) toaftd̂ STOT $!df ( 20.6.89 $)

ttoto5/to /̂dto<& toto» "d"
toaftft> ^ $ldf, ^ PfdTd tof^ fdRdto ( 8.6.87 $);

.

aft ^TOdd to ( 18.9.87 $); sft ftodid TOff ( 21.2.88

%); aft $td to +tedl ( 6.9.89 $); aft $dR HRdR
( 15.5.90 $); aft wto to dcdl ( 31.7.90 $); aft
dfto?T ( 12.8.90 $); aftdtfto tofto ( 28.8.90 $); aft

^ dTd to ( 29.8.90 $); toaft Sid did to aft d̂ I

fdRdS*! ( 2.1.91 $)

toaft % $Tdf, ded ^ dtoft to ^aft ftol fdT$ TplT
( 1.2.81 $); aft SF3 dcd $ldf ( 3.1.83 $)» aft Sid dd

( 15.7.83 $)» aft ( 19.10.83 $); aft WR

dd$dm4.ll.83 $); aft $tofdR tod ( 22.1.84 $);

toaft Hdd to dldd, tot did ( 6.7.84 $); to aft $d!d

dR ( 1.4.88 $)

df^5 ddldSTTdT
aft d$1ddTd ( 17.1.83 $)

fJII ( 3 )

aft tod to did ( 23.6.87 $); aft <piT ddUTdt ( 14.7.87
$); toaft sFpjdi TOR ddfadid, Hdto fldTd « ĴUII, ERI

did, feld fe>, ttodd ($8, >TTd $dd>, W4>I$T, $d fe$Td,
3RR to? dM, % $ldf, dto dRId̂ T $Tdf, StdcFsJ, HlH,
61^ f$*?, feHld <p?R, ddRTd f$e>, 3TT t̂oR; ftodd
to, qTH to to TJCcIT,
dTd, dddd f$£, to?, tod to todTd, *tedl
ftoR dTO!to$, 3d<$> did, dTd, JJ5 ddTd,
dttof 3H^SdR, to $TdR HddFR, to to, dteFdd 3$TTd,
totd? 3T5dd 3ftd dRT tFd ( 1.2. 88 $); "dcR f$*? ( 11.3.88

( 1.12.85 $); aft ^OTT d̂ d̂ Tdldcjiddi

to, to PITOT, tor5WW
to 'jfddTd

$)

’ 4»

fl II .( 2 )

aft fto fdRfldf ( 1.2.88 $ )

flI ( 4 )

toaft to ^dd H2?, torm^ ded, Tj^d fto Rid 3dto
(1.2.88 $)

o n̂dtodd *R
aft to $ to,

1991

^ to <JdR, d̂ Tdd>, 3TT^ dd t̂, todd, 19, 1991

o todH sfeft dd HitoWr fejT^aft todmHddTto, 3#ftor fto", tomd 20, 1991

Hdd 3T^ftJTd todTd, ^<Sl,dOT),

dT^f Wl 3dWd

§T^W 3/Ri/W/d 77d, WT $ >Ff, SRT

W 3d572d/ ?l' 8ft WRfttFf IHMM ( 31&18,SihWvW
wMh, %sft 4% §Twffofmz 3Fzi

Published by the Director, Indian Institute of Petroleum, Dehra Dun
and printed at Vikalp Printers, Dehra Dun. (Tel. 28971)

Associate Editor: S K BansalEditor: G A Sivasankaran Assistant Editor: K K Kaul




