





L its pursuit for excellence, IIP
continued major thrusts in the
areas of Refining Technology,
Products Application, Chemical
Sciences and Biotechinology.
Complementary activities such as
crude oil data pacKages, market
demand surveys, support to BIS,
training etc. were also pursued.
During 1992-93 1P scaled newer
heights on various fronts and
frontiers of science and technology.
This report presents the progress
and achievements made in various
areas.
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7-he advent of liberalisation in
the new industrial policy of the
Gout. of India will open new
opportunities for foreign investors
to establish their industries and this
will lead to a market with their
superior products. This would
create a necessity of competitive
culture in established Indian oil
companies of petroleum sector and
compel them to improve their
products even better than foreign
products in order to survive and
flourish. The impact of this new
scenario will cause greater
pressure and induce our industry to
invest much more in R & D than
practised in the past.

Our Institute enjoys a unique
advantage of serving the petroleum
and petrochemical industry with an
annual turnover of well beyond Rs
40,000 crores. A major emphasis
has, therefore, been laid on to
increase interaction with the
industry. New initiatives have
been taken up fo reach and expose
to industry the Institute’s potential
and capabilities in various areas.
Organisation of lIP-Industry Meet at
Bombay was one such effort in this
direction and many more would
follow in due course of time. The
meet was attended by industrialists,
managing directors and business
managers representing about 70
industries. With the blessings of
the late Shri Lovraj Kumar and
Dr S K Joshi it was a great success
in highlighting IIP’s image and its
potential.

As a result of these efforts the
Institute continued to march ahead
hand in hand with industry. The
Institute had Rs. 4.116 crores of
sponsored projects in hand by the
close of the year. Additional
pending proposals under
consideration for sponsorship by
various agencies amounted to
Rs 24.03 crores. The values of the
sponsored projects completed and
initiated during the year were

Rs 60.604 and Rs 213.109 lakhs
respectively. Income from exira
budgetary resources received has
also been on continuous increase.
While it was Rs 101.8 lakhs in
1991-92, it now stands at
Rs 181.6 lakhs. All these are
reflections of the growing amount
of confidence of the industry in IIP.
The Institute scaled newer
heights on various fronts and
frontiers of science in 1992-93.
During the year the Institute
ventured into the new area of
adsorptive separation in addition fo
continuing its thrust on the
development of catalysts and
process packages, antioxidants,
alternative fuels and fuel quality.
Other areas of interest which have
engaged our attention are
development of technology for
pollution abatement and emission
control. Dedicated efforts of our
scientists have resulted in the
development of technologies for
adsorptive separation for the
production of ultra pure polymer
grade hexane, NMP based lube
extraction, impregnated type
electrode pitches, high temperature
antioxidants like ODBHC and
PDBHC and aluminium complex
grease. As a part of our efforts to
develop technologies for the rural
sector, fechnlogies for kerosene
wick stove, LPG stove and
hurricane lantern have been
transferred to industry. The
kerosene wick stove and LPG stove
have thermal efficiency of 62 and
70-72% respectively. In all nine
technologies were transferred to
the industry during the year.

The Institute also concentrated
on basic studies in the areas of
liquid membranes for removal of
phenolics from water waste
streams, generation of basic LLE
and VLE data on hydrocarbon
solvents of industrial importance,
flow characteristics of waxy crudes
and designing of wax improvers,
supports and catalysis - Y-zeolite

Foreword
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modification for RFCC catalyst and
hydrocracking support, newer
zeolite pentasil type for gasification
and aromatisation of light naphtha
and CNG, development of models
for thermofluid, thermo kinetics of
conversion and experimental
studies related to flow process and
ignition characteristics for 2- stroke
engines, modelling of wear in
lubricated contacts and studies on
running-in wear mechanisms of
piston liner materials as well as
mathematical simulation of fuel/air
mixing including wall jet behaviour
and combustion in diesel engines.

The Institute is proud of having
bagged the CSIR Best Technology
Award for the year 1992, second
time since these awards were
instituted in 1990. The award has
been given for developing state of
the art of Bi-metallic Platinum
Rhenium Reforming Catalyst,
placing India in the list of a select
band of four countries of the world
possessing this sophisticated
technology.

With these success stories on
one side and future challenges of
high magnitude on the other, | am
confident that with continued
support of industry and dedicated
efforts of our scientists, the Institute
will be able to achieve newer
heights and higher goals and meet
new challenges in the changing
scenario of hydrocarbon industry.

7 & e

—Dr T SR Prasada Rao
Director
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IIP continued its endeavour for
excellence in the areas of Refining
Technology, Products Application,
Chemical Sciences and
Biotechnology. Progress and
achievements of the Institute on
various fronts and frontiers of
science during 199293 are
summarised here.

Separation Processes

While continuing the
traditional solvent extraction
studies, IIP ventured info the new
area of adsorptive separation.
Emphasis was laid on the
development of liquid phase
adsorption technology for
production of petrochemical grade
hexane (PGH) featuring utilisation
of activated carbon as adsorbent,
cyclic wood column mode of
operation and adsorbent
regeneration. In a major
breakthrough, 75% yield of ultra
pure PGH was obtained from food
grade hexane (FGH). The benzene
and sulphur contents in PGH were
reduced to less than 20 and 1 ppm
from 20,000 and 10 ppm
respectively in FGH. Dearomati-
sation of kerosene using re-
exfraction route was an important
endeavour. The advantages aimed
at were : elimination of energy-
intensive distillation step, saving
about 50% utilities and resulting in
low naphthalene concentration in
recycle solvent, less solvent degra-
dation and reduced corrosion.

As a pollution abatement
measure, studies were undertaken
for development of technology for
removal of hydrogen sulphide from
refinery and other off gases
yielding sulphur as a by-product.
An efficient catalyst formulation
was developed which could reduce
hydrogen sulphide content in the
feed gas mixture from 10% to less
than 20 ppm at ambient
temperature.

Lubes and Bitumen

To update some of the existing
obsolete technologies, IIP has
successfully developed technology
for extraction of raw lube distillates
with a third generation solvent, N-
methyl pyrrolidone (NMP), which
has several advantages over the
conventionally used solvent, viz
phenol. The process package was
developed alongwith Engineers
India Limited (EIL) and Madras
Refineries Limited (MRL).
Commercial proposal for change-
over of phenol to NMP at the
Barauni Refinery has been
accepted by the Indian Oil
Corporation Ltd. (IOC). Revamping
of the plant is likely to be
completed by 1994,

The characteristics of electrode
pitches, prepared from pyrolitic
tars, were found satisfactory and
pre-engineering studies for setting
up a 2-5 tonnes/day pilot plant
have been initiated. Studies on
utilisation of by-products of the
process as a precursor to
naphthalenes and feed for carbon
black have also been initiated. The
electrode pitches are presently
being imported at a cost of Rs 40
crores annually.

Catalysts and Conversion
Processes

Development of catalysts and
process packages for the
conversion processes is one of the
major interests of the Institute in the
area of Refining Technology. After
the successful development of the
Pt-Re bimetallic reforming catalyst
and its commercialisation at the
Indian Petro- chemicals
Corporation Ltd. {IPCL), Vadodara
and MRL, the Institute is now
engaged in carrying out a
comparative pilot plant evaluation
of IIP and IFP (Institut Frances du
Petrole) catalysts. If found
comparative, the catalyst would be
loaded in the Digboi and Barauni
reformers in place of the IFP

Executive
Summary
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catalyst. As a co-licensor with IFP,
the Institute is engaged in
designing a continuous catalytic
regenerative reformer (CCR)
alongwith IFP and EIL for the
proposed Panipat Refinery of IOC.
The Institute will also actively
participate in the plant
precommissioning, catalyst
regeneration and gurantee runs.
Very promising catalyst
formulations have been developed
for FCC using modified zeolite and
active silica-alumina matrix. The
performance data indicate that the
IP catalysts are comparable with
the existing commercial ones in
activity and are even better in
product selectivity.

Chemical Sciences

In the Chemical Sciences area
emphasis was laid on the
development of technologies for
high temperature antioxidants,
middle distillate flow improver,
jojoba estolides and analogues,
long chain saturated fatty alcohols
from jojoba oil and
commercialisation of a process for
sulpholane synthesis. Efforts in this
area are of special significance to
obviate dependence on imports.
The technologies for high
temperature antioxidants, so far a
world monopoly of only one or two
multinationals, have been
transferred for commercialisation.
‘The sulpholane technology has also
been transferred for
'commercialisation. Requirements of
all these products are totally met by
imports. Recently, IIP has
embarked upon the development of
an environment-friendly novel route
for production of adipic acid which
envisages single-step oxidation of
cyclohexane. Considerable success
has been achieved and this
development has evoked global
interest.

Similarly production of
isophthalic acid through m- xylene
oxidation by a similar route has
also been taken up.

Petroleum Products
Application

The projects related to IC
engines, fuel quality, vehicle
emissions, alternative fuels,
industrial tribology and
development of fuel efficient
domestic and industrial appliances
were carried out. Studies in fuel
quality, in particular, included
effect of cracked fuel components,
distillation range, sulphur, viscosity
and cetane number of diesel,
gasoline volatility, antiknock
quality and stability etc. Fuel
quality requirements of current
Indian gasoline and diesel vehicles
were studied from the point of
vehicle engine performance,
driveability and gaseous emissions.
These studies will assist in revising
gasoline and diesel fuel specifi-
cations in a costeffective manner.

The thrust on use of alternative
fuels like compressed natural gas
(CNG) in IC engines was
continued. Studies to establish the
suitability of use of CNG in almost
all makes of Indian cars as well as
diesel engines are in progress.
Increase in availability of natural
gas and its environmentally clean
nature will help reduction in not
only the dependence on liquid
fuels which are traditionally in short
supply but also reduce pollution by
vehicular emissions.

The Institute has successfully
developed a fuel-efficient LPG stove
having thermal efficiency of over
70-72% which is the highest
amongst all such products
available in the market. It is ready
for commercialisation.

Biotechnology

New emerging and fast growing
area of biotechnology has been
given rapt attention at the Institute.
Activities on microbial dewaxing of
heavier petroleum fractions and
production of biosurfactants for
microbial enhanced oil recovery
were pursued during the year.
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CATALYSTS AND phase various physico-
CONVERSION chemical properties of RG
PROCESSES 45 cnt v doemir
DEVELOPMENT OF

REFORMING CATALYSTS

R kefo}ming SR
(Semi Regenerative)

(a) Balanced Reforming

Catalyst
(i) Physico-chemical

characterization of IIPPCL
IPR-2001 catalyst and
commercial reference catalyst
was carried out. The metal
dispersion, acidity, acid
strength distribution,
crystallinity etc. of both the
catalysts were found to be
similar.

(ii) Physico-Chemical
Characterization and
Performance Evaluation
of RG-451
Bongaigaon Refinery and
Petrochemicals Ltd. (BRPL) has
been using RG-451 reforming
catalyst since commissioning
in 1984. The catalyst has
been working satisfactorily
even after 6th regeneration.
BRPL has requested IIP to
study the likely performance
of the regenerated catalyst for
the next two cycles. In the first

Cs YIELD, wt %

-

Base

1 1

(i) Pilot Plant Evaluation of
IPR-2001 and RG-482
Reforming Catalysts
IIP is proposing to use
indigenous IIPIPCL bimetallic
reforming catalyst IPR-2001 in
place of RG-482 in Barauni
and Digboi reformers for
which a process agreement
with [OC has been signed.
Pilot plant evaluation of IPR -
2001 catalyst has, therefore,
been carried out under
accelerated ageing conditions
using pretreated paraffinic
naphtha (90 to140°C cut)
from Haldia Refinery.
Representatives from IFP
France, IPCL (R&D) and IOC
(P) New Delhi participated in
the test runs. Typical data on
C,* yield are shown in Fig.1.

(iv) Pilot Plant Evaluation of
used IIP-IPCL Catalyst
from MRL
Samples of indigenous IIP-
IPCL bimetallic catalyst IPR-
2001, loaded in MRL
reformer, were collected after
first step of sulphate removal
during second regeneration.

RONC : 96.5 PRESSURE : 10 BAR
WHSV : 3.0 H2/HC : ~4
L

+Time, hours on oil =

FIG. 1: EVALUATION OF REFORMING CAT. (lIP-2001)
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The second step of sulphate
removal from the catalyst
sample was performed in the
pilot unit at IIP. It was
followed by evaluation of
activity at 485°C, 27.5 bar
reactor pressure, 1.9 and 1.2
WHSV using MRL feed stock.
The catalyst performance was
satisfactory and is equivalent
to fresh activity in first cycle.
Typical C,* yield and RONC
of reformate are presented in
Fig.2.

(v) Feasibility of
Formulation of Aviation
Gasoline from Various
Refinery Streams
Nine refinery streams were
characterized for important
properties such as density,
PIONA, aniline gravity
constant, RONC and MONC.
FCC light naphtha from
Gujarat Refinery and dimer
from Gujarat Petro-Synthesis
were fractionated in 20°C
fractions and were also
analyzed. None of the
streams meets the
specifications of aviation
gasoline as such.

(b) Skewed Reforming
Catalyst
Exploratory work has been
initiated to prepare a suitable
support for PtRe skewed
reforming catalyst.

PLANNING COMMISSION (S&T)
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DR. T.5.R. PRASADA RAO EXPLAINS SOME POINT TO DR. 5.Z. QASIM, MEMBER,

Commercial alumina hydrate
powder was peptized with
different amounts of acid and
then dry extruded. The
characterization of the
samples indicated a high
concentration of micropores.
Further work is in progress.

Il.Reforming CCR (Continuous
Catalyst Regeneration)

In order to develop catalyst for
CCR operation, alumina spheres
were prepared from aluminium
hydroxychloride. A first hydrosol
was prepared by dissolving Al
metal in calculated amount of
hydrochloric acid. A second
hydrosol was then prepared by
adding hexamethylene tetramine
(HMT) solution of known
concentration to the first hydrosol.
The mixture was dispersed in hot
oil. The dispersions were aged,
washed, dried and calcined. The
preparation parameters were
varied. Finally, spheres having
shape and size close fo desired
specifications were prepared.

Various CCR catalyst samples
were prepared by loading
chlorinated commercial alumina
spheres with Pt and Sn using
different techniques of
impregnation and different salts of
Sn. The crystallinity, surface area,
pore volume and pore size
distribution of the support and
metal dispersion and reduction

behaviour of the various catalysts

A
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prepared were determined. Typical
physico-chemical characteristics of
CCR-11 catalyst, compared with
commercial reference catalyst, are
given in Table-1.

In order to study the metal-metal
interaction in CCR catalyst
samples, TPR profiles of some
catalysts were done and compared
with the commercial reference
catalyst. The data are depicted in
Fig 3. It is observed that both the
catalysts give only a single
reduction peak indicating strong
interaction of Pt and Sn. Finally a
catalyst with high metal dispersion
and strong metal-metal interaction
has been prepared.

lll. Scientific and Technical
Services to Industry

(i) Regeneration of reforming
catalyst and start-up of
Catalytic Reforming Unit
(CRU) at BRPL

Two |IP scientists participated in
the éth regeneration of catalyst and
plant start up by providing scientific
and technical inputs. The catalyst
was regenerated successfully and
the desired activity was obtained.

(ii) Trouble shooting, 2nd

regeneration and start-up

of CRU at MRL, Madras
Indigenous IIPPCL bimetallic

catalyst IPR-2001 exhibited
satisfactory performance for over
thirteen months of operation during
the 1st cycle. The catalyst suffered
heavy sulphur upset near the end
of the cycle. It was sulphur stripped
and regenerated by MRL. The
catalyst deactivated very fast in
three months in second cycle. With
extensive physico-chemical
characterization of catalyst
samples, collected from all the
three reactors subsequent to first
regeneration and thorough analysis
of performance data of second
cycle, the reasons for deactivation
were identified. The severe sulphur

REFORMATE YIELD WT % (SOR)

RONC 88

»
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FIG. 4 1 PERFORMANCE OF IPR 2001 CATALYST IN MRL REFORMER

Table-1
PHYSICO-CHEMICAL CHARACTERISTICS OF CCR CATALYST

Properiies Reference Sample CCR-11
Surface area (m?/g) 204 185
Total pore volume (ml/g) 0.6921 0.5870
Bulk density (g/cc) 05981 0.61
Crushing strength (kg) 2.46 1.70
Average diameter (cm) 0.1678 0.168
Attrition loss (%) 0.67 0.74
Metal dispersion (%) 90 83
Crystallinity (%) 69.4 730
Cat composition PrSn/AlQ, PrSn/Al,Q,
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poisoning and subsequent sulphate
formation on the catalyst during
first regeneration were found to be
the causes for deactivation. The
catalyst was, therefore,
regenerated by adopting special
sulphate removal and regeneration
techniques. The catalyst regained
its activity and stability in the third
cycle. Fig.4 shows the guaranteed
and actual SOR yields in different
cycles. Four IIP scientists
participated in the trouble shooting
and catalyst revival activities at
various stages of operation at MRL
along with IPCL.

(iii) Regeneration and start
up of CRU at Haldia
Refinery

First regeneration of bimetallic
catalyst RG-482 was carried out at

Haldia Refinery using modified

regeneration procedure. Two IIP

scientists participated in these
activities by providing useful
scientific and technical inputs. The
catalyst regained its original
activity after regeneration.

IMPROVEMENT AND
DEVELOPMENT OF FCC
CATALYST

Modification of Y-Zeolite
Commercial Y-Zeolite was hyd-
rothermally treated under varying
conditions for dealumination to
different degrees (20 to 80%).
Non-framework alumina of the
dealuminated zeolite was removed
by acid treatment. These modified
zeolite samples were used in the
preparation of FCC catalysts.

Preparation of Catalyst

Various FCC catalyst samples
were prepared by dispersing
zeolite of different degrees of
dealumination in an active material
consisting of silica-alumina,
alumina and kaolin clay. The
particle strength of the initially
prepared catalyst was poor. The
preparation procedure was,
therefore, modified under which
catalysts with improved particle
strength were obtained. The
catalysts were characterized and
evaluated for MAT activity and
selectivity.

Catalyst Characterisation

The BET surface area, acidity
and acid strength distribution were
determined by microcalorimeter
and zeolite content and unit cell
size of fresh and steamed catalyst
samples by XRD analysis. The
hydrothermal stability of some of
the catalyst samples was found to
be even better than a commercial
catalyst. As the degree of
dealumination of the added zeolite
is increased, the total acidity of the
catalysts decreases. Steaming
drastically suppresses the concen-
tration of acid sites of all strength.

MAT Evaluation

Prior to evaluation, these
catalysts were deactivated under
standard conditions. The steamed
catalyst samples were evaluated
for their activity and product
selectivities in a MAT unit. Data
(Table-2) indicate that promising
catalyst formulations had a MAT
activity and selectivities

Table-2

PERFORMANCE OF IIP FORMULATED CATALYSTS
Catalyst KLC-85 FCC9 FCC-10
Product Selectivity wi%
Dry gas 0.86 0.92 0.85
LPG 11.89 9.96 10.46
Gasoline 37.62 37.85 37.33
TCO 38.79 38.77 41.20
370°C+ 8.55 9.71 8.53
Coke 2.29 2.79 1.63
MAT Conv. % 66.33 64.90 64.10
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comparable with one of the
commercial catalysts presently
being used in some Indian
refineries.

At the request of CRL, fo
determine gas oil cracking activity of
three commercial FCC catalysts viz.
HXL-20, KMD-309A and Orion-
432G, these were first steam treated
under ASTM conditions and then
evaluated for their MAT activity and
product selectivities. The relative
cracking activities of three catalysts
decreased in the following order :

HXL-90>KMD-309A>0Orion
432G.

Coke selectivity of Orion-432G
was found better.

Studies on cracking severity for
maximization of total cycle oil
(TCO) using Bombay High VGO on
Rare Earth-Y (REY) based zeolite
catalyst showed that there exists an
optimum severity level of catalyst/
oil ratio at which TCO yield is
maximum. However, there is a
continuous increase of hydrogen
transfer coefficient with increase in
cat/oil ratio which does reflect on
the quality of the product. The
study is continuing.

Conversion of Low Octane
Paraffins to High Octane
Products Over Modified
Zeolite

Initial investigation with catalyst
samples of different silica/alumina
ratios, prepared at lIP for

aromatization activity, using n-
heptane as feed gave encouraging
results.

Therefore, ZSM-5 catalyst
prepared at IIP with silica/ alumina
ratio of 30 and 60 with or without
templates, was evaluated in the
microreactor with pure n-heptane
feed at 400°C temperature and
WHSV of 2g/g/hr. Catalyst with
template and silica/alumina ratio
of 30 had a higher activity
whereas the catalyst without
template lost its activity very fast,
from 60% conversion to 20% in
less than five hours duration.

To study the effect of silica/
alumina ratio on the activity of the
catalyst in detail, ZSM-5 samples
of silica/ alumina ratio of 30, 60
and 100 were synthesised without
the aid of organic template. The
samples were characterized and
evaluated for aromatization of
n-heptane. It was observed that
conversion decreased with increase
in silica/alumina ratio but
selectivity to aromatics was found
to increase.

Zinc alumino silicates with
different metal and aluminium
contents were synthesized,
characterized and evaluated for
aromatization activity of n-heptane.
The results indicate that increasing
metal content resulted in the
increase in selectivity fo aromatics.

The data presented in (Table-3)
indicate that zinc alumino silicate

Table-3
AROMATISATION OF n-HEPTANE
REACTION CONDITIONS

Temperature - 400°C
Pressure - 10 kg/cm?

LHSVY - 2 hr
N, Flow - 2-3 lt/hr

Catalyst Commercial HZSM-5 HZSM-5 HZSM-5 Zinc
Catalyst (1) (2) (3) Alumino
Silicate

Conversion % 67.36 76.0 66.0 93.3 77.4
Product Selectivity (%)

Methane 0.07 0.1 0.2 - 0.6
Ethane 0.12 0.6 0.9 1.4 0.3
LPG 64.0 83.0 83.7 742 72.4
nC, + iC, 11.0 3.8 03 131 13
Aromatics 22.8 et 14.9 11.3 20.2
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catalyst prepared at [IP has higher
activity with comparable aromatic
selectivity to the imported

catalyst.

HYDROSTABILIZATION OF
CRACKED DISTILLATES

Hydrostabilization studies were
completed on the total cycle oil
supplied by CRL, Cochin under a
wide range of operating conditions
(T:320-380°C; P:40-80 kg/cm?;
LHSV:1-3hr') using one imported
[Ketien) and another indigenous
{UCIL) catalysts.

In none of the cases the
hydrostabilized product (either as
such or affer blending with SR
diesel in weight ratio of 25:75)
passed the stringent stability
specifications conforming to UOP-
413. However, considering the
overall results, the indigenous UCIL
catalyst was found to have an edge
over the imported Ketjen catalyst.
The report was submitted to the
sponsor.

Hydrostabilization studies were
also continued on coker gas oil
supplied by Barauni Refinery. At
high reaction severity (T:340-
380°C; P:100 kg/cm?; LHSV: 1hr)
the product showed promising
results. The experimental unit is
being modified to work at higher
pressures.

On the advice of the Scientific

Advisory Committee (SAC) of the
Ministry of Petroleum and Natural
Gas, a proposal, jointly prepared
with EIL, for development of
catalyst and process technology for
hydrostabilization of cracked
distillates was submitted to the
CHT, New Delhi for sponsorship.

An Mol has also been signed
with UCIL, Delhi to undertake
collaborative work on development
of hydrostabilization catalysts.

THERMAL CONVERSION
PROCESSES

Delayed Coking Studies on
Barauni Short-Residue for
Numaligarh Refinery

The project was taken up to
generate design data for the
delayed coker of ‘Assam Accord
Refinery’. The objective of the study
was to upgrade the short residue
for maximum distillate products.
The products should have
acceptable coke quality for
manufacturing electrodes used in
aluminium industry.

Based on the work carried out
the results obtained were
communicated to EIL (Sponsor). The
conclusion was that 70- 75% of the
residue can be converted into
distillate products. The particulars

of yield etc. are summarised in
Table-4.

Table-4

UPGRADATION OF SHORT RESIDUE TO DISTILLATE PRODUCTS

A. Operating Conditions

Main coil outlet temperature °C
Main coil outlet pressure kg/cm?
Coke drum temperature ©C
Coke drum pressure kg/cm?

B. Material Balance on Fresh Feed
Coke drum temperatures °C
Yield % wt

Gas

IBP-140

140-230

230-320

320-400

400-480

480°C + (Recycle)

Coke

495 495

10 10

440 460

2 2

440 460

10.70 17.80
3.95 4.80
9.15 9.50
10.40 9.90
11.78 12.50
23.80 17.56
(12.83) (18.34)
30.46 28.00
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Feasibility Study for the
Production of Needle Coke
from Barauni Phenol Extract

This study was taken up during
this period to be conducted at
bench scale unit. In the operating
parameters, three different coil
outlet temperatures (COT) were
proposed. Study at 495°C coil
outlet temperature (COT) was
completed. Coke samples from
second and third recycle
experiments were sent to Hindustan
Electro Graphite Ltd (HEGL),
Bhopal for characterization.
Remaining liquid products were
analysed at IIP.

It has been observed that except
coefficient of thermal expansion
(CTE) valve all specifications of
needle coke are met by the coke

produced at |IP. Further studies are
in progress.

MODELLING AND
SIMULATION

Modelling of Catalytic
Reformer
O Model was updated from twenty
lumps and thirty eight reactions
to twenty two lumps and forty
reactions. This required major
modifications in all modules for
1 Reformer simulation
3 Start of run (SOR) and
deactivation kinetics tuner
program
Fig.5 portrays the involved
lumps and the reaction
network considered in these
packages.

/

P Paraffins

A Aromatics

- 4 L
l l »P5
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FIG. 5 : REACTION NETWORK
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3 Deactivation module was
modified for variation of
chlorine level with time.

(3 SOR kinetics module was
modified to incorporate acidic
and metallic activities.

3 Basic design data for revamping
of BRPL Reformer were
generated with the help of
simulation model and submitted
to EIL.

3 Simulator code was modified to
handle additional feed stream to
the tail reactor. This was needed
for simulation for increased
throughput of catalytic reformer
unit at BPCL.

1 Correlations for moisture effect

on ex-reactor yields were
developed and incorporated in
the model.

Development of Optimization
Package for Catalytic
Reformer

In continuation of the above
study, a kinetics based simulation
has been hooked up with
optimisation package, useful for
design and optimal operation of
semi-regenerative type catalytic
reformers. The reactor model,
based on twenty two lumps and
forty reaction schemes is
superimposed by a comprehensive
catalyst deactivation kinetics and
the prediction of residual catalyst
life. This reactor model is linked in
a sequential modular flowsheet
simulator for predicting the

FEED DATA ——»
OPER. DATA ——»

ECONOMICS ——» DATA

g 4

REACTOR
INLET
CONDITIONS

v
PARTIAL
~ PRESSURE
CALCULATIONS

¥

REACTOR L
CALCULATIONS

FLASH CAL.

{

CHECK
RECYCLE
GAS

FIG. 6 : OFF LINE OPTIMIZATION PACKAGE CATALYTIC REFORMER UNIT
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performance of other reformer sub
systems - furnaces, compressor,
debutaniser efc, besides product
properties and unit economics.
SQP algorithm has been provided
to carry out both offline and on-
line optimisation of the unit within
different plant constraints. Fig.é
presents the flow chart for the
package.

Modelling and Simulation of

Visbreaking

(3 Major part of literature survey is
over.

O Approach to model visbreaking
kinetics has been planned.

(3 Pilot plant data have been
collected and analysis of these
data has been started.

Development of Phase
Equilibria and Property
Prediction Program

The following programs have been

developed :

7 Program for flash calculations.

7 Program for Reid Vapour
Pressure (RVP) predictions for
hydrocarbon mixtures.

(3 Program to back-estimate
component analysis using
PNA and ASTM curve.

In addition, a program for
viscosity predictions of hydro-
carbon mixtures has also been
developed. A property data bank
for critical properties of 700 pure
compounds has been compiled.

STUDIES ON SWEETENING

A batch of 500g of cobalt
phthalocyanine [Co(PC)], the base
of fixed bed catalyst, was
prepared and purified by acid
reprecipitation method.

Three catalyst samples were
synthesised under one set of
conditions by batch process using
Co(PC). The reaction products were
purified by washing with water/
alcohol hlends. The samples were
insoluble in water, methanol and
aqueous sodium hydroxide but
soluble in alcoholic potassium
hydroxide.

Evaluation of Activated
Carbon for Merox Treating
Physico-chemical
examination of activated
carbon

Standard tests were performed
for the examination and
determination of moisture content,
sieve analysis, potassium
permanganate adsorption, iodine
adsorption, decolourising power,
benzoic acid and phenol
adsorption for carbon samples
received from Industrial Carbons
Pvt. Lid. (IC) and Rajendra Rosin
and Turpentine Industries (RR).
Some relative adsorption data
were generated with reagents like
iodine, benzoic acid and phenol,
methylene blue etc. for the IC and
RR carbon samples along with
three imported activated charcoal
samples. The sample from IC has
close resemblance in behaviour
with one of the imported samples.

Activity Tests : (Evaluation of
Activated Carbon in Fixed
Bed Sweetening Unit)

A screening run was given with
commercial grade kerosene,
pretreated and containing 660
ppm of total mercaptans, under the
‘Conventional’ and ‘Minalk’ type of
operations. Two commercial Indian
grades of activated charcoals IC
and RR were chosen for activity test
run in the lab. unit by employing
Merox (FB) and IIP catalyst (FB).
The run was given at ambient
temperature (23, 24°C), air
pressure 4-6 kg/cm?, liquid hourly
space velocity (LHSV) (1 to é) and
hydrocarbon/alkali ratio between
1 and 10. The treated lots of 100
ml each (60 Nos) were collected
and analysed for total mercaptan
content. The values were found to
be as low as 2 ppm to < 10 ppm
in all the samples.

In continuation of the earlier
work, another run was given under
conventional conditions in the lab
unit fixed bed (FB) by employing
Merox (FB) catalyst. The S-reactor
was charged with carbon RR and
the L-reactor with carbon IC.
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The catalyst (FB) was impregnated
as per the laid down procedure in
both the reactors. The experimental
conditions were modifiecrcmd the
run was conducted at 30°C +
0.2°C, pressure 7 kg/cm?, air 5 to
7.5 |/min and LHSV 0.5 to 6.

Dehydration of Ethanol to
Produce Ethylene

Catalyst samples supplied by the
sponsor were tested for long
cﬁJrc['ions for their activity and
selectivity towards ethylene
production. One of the catalysts
was evaluated in the pilot plant.
The selectivity towards ethylene
was upto a maximum of 99.5%
with 99.6% conversion to alcohol
which were very close to the target
values.

Exhaust Catalyst
Development

Alumina spheres received from a
commercial source were crushed
and sieved. The crushed spheres of
desired size were impregnated
with cerium nitrate solution, dried
and calcined. The cerium loaded
particles were then loaded with Pt
and Pd. After impregnation of the
metals the catalyst samples were
dried and calcined.

Rectangular cordierite monolith
sample received from BHEL,
Banglore was sized, acid washed
and then wash coated with
alumina. The surface area of the
wash coated monolith was
22 m?/g and pore volume 0.197
ml/g. Tﬁe monolith contained
14.8% of washcoat material. The
washcoated monolith was then
loaded with Pt and Pd. Efforts are
in pro?ress to coat the monolith
with alumina wash to about 20%
adherence with the monolith
support.

SEPARATION PROCESSES

Development of Technology
for Food Grade Hexane
Production by Extraction
with N-Methyl Pyrrolidone
(NMP)

Simulation of the results
obtained from continuous mass

transfer runs was taken up.
However, while simulating NMP
process flowsheet, aftempts to
predict LLE data by NRTL and
UNIFAC methods using group
inferaction parameters reported in
the literature did not give satisfactory
results. These parameters were,
therefore, determined from LLE data
generated inhouse with NMP when
a good match was obtained. EIL
(R&D) is working further on the
simulation.

Flooding studies were carried
out in pccEed extraction column
using hexane cut (63-69°C) as feed
and sulpholane and NMP + 10%
water as solvents to compare the
total throughput of the extractor for
the two solvents. The throughput in
packed column was found to be
slightly higher for sulpholane.

The scale up data are proposed
to be coilectedPFor BH- hexane cut-
NMP system at Hindustan
Petroleum Corporation Ltd, Bombay
on a pilot plant.

Dearomatisation of Kerosene
with ATF

Miscibility data were generated
for 1-methyl naphthalene, propyl
benzene, sulpholane and water
systems at 60°C with varying
concentrations of sulpholane and
water, to be used in optimising
solvent recovery system for aviation
turbine fuel (ATF) technology.

Full range kerosene, received
from Bongaigaon Refinery and
Petrochemicals Ltd (BRPL) for
dearomatisation studies using re-
extraction route, was

. characterised. Continuous counter

current extraction runs were given
for full range kerosene (IBP-270/
300°C) wiﬁl sulpholane at 80°C
and S/F ratio OFZ by volume. The
terminal phases and samples
collected along the height of the
extraction column are being
analysed for hydrocarbon type
analysis by GC-MS and the
terminal raffinate is being assessed
for ATF specifications. The extract
phase collected in the above run
was re-extracted with raw hexane
(63-90°C cut) at 40°C with extract
phase to re-extraction solvent ratio

. DR. B.S. RAWAT
Area leader
@ Separation Processes
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of 0.5 by weight for the recovery
of kerosene hydrocarbons. The
fractionated samples are being
analysed. The +x data
determination for methyl
naphthalene- water sulpholane,
which will be useful for further
optimisation and simulation of the
solvent recovery column, is in
progress. The above VLE and #x
data are being generated at the
request of EIL.

Basic VLE/LLE Studies on
Hydrocarbon - Solvent
Systems of Industrial
Importance

Octene was prepared by
octanol dehydration under the
optimised conditions and then used
to prepare octyltetraline. The
reaction products were fractionated
to recover the octyltetraline cut.

Experimental LLE data were
generated at 60°C on butyl-
tetralene-cetane-sulpholane system
and the earlier generated data on
alkyl benzenes-dodocane/cetane-
sulpholane were correlated using
different isomeric structures of alkyl
benzenes as model hydrocarbons.

Vapour liquid equilibrium (VLE)
data generation on nC,, 2-methyl
naphthalene tetra ethylene glycol

ternary system and correlation of
the same by different solution
models was also taken up.

Liquid-Liquid Equilibrium
(LLE) Studies on Propane -
Short Residue

To generate LLE data, phase
equilibrium runs were carried out
on the following systems at
different temperatures and varying
S/F ratios :

(i) Propane - short residue (North
Gujarat)
(i) Propane - short residue
blended with deasphalted oil
(Blended)
Propane - short residue
blended with asphalt (Heavy
Blended)

The separated deasphalted oil
(DAQ) and asphalt samples were
characterised to generate phase
equilibrium data. Yield and product
characterization data were
compiled in the form of a technical
report. Such basic data on
imported and indigenous crude
residues are helpful for
optimisation and designing of
existing and new deasphalting
units. A typical set of data and plot
are given in Table-5 and Fig.7
respectively.

i)

Table-5

LLE STUDIES ON PROPANE-SHORT RESIDUE (NORTH GUJARAT)
CHARACTERISATION OF EQUILIBRIUM PHASES & THEIR COMPOSITION

Equilibrium Run Conditions

Temperature °C 60
Pressure kg/cm?
S/F {by vol) 12
Characteristics of DAO {Extract)

DAQ Yield wi% 27.15
Density at 15°C kg/litre 0.9252
Conradson Carbon Residue 4.01
(CCR) wi%

Viscosity ¢St af 100°C 5811
Characterisation of

Asphalt (Raffinate)

Asphali Yield wi% 72.85
Density at 15°C kg/litre 1.0180
CCR wi% 21.20
Phase Composition Data

Extract Phase

DAQ wi% 417
Propane wi% 05.83
Raffinate Phase

Asphali wi% 77.20
Propane wi% 22.80

60 60 80
PR .11 17 O ——

10 8 6

26.20 2475 21.90
0.9240 0.9281 0.9178
3.65 3.58 287

55.69 52.50 46.0

73.80 72.25 78.10
1.0154 1.0130 1.0090

16.14 17.66 18.43
490 5.51 6.09

95.10 94.49 93.91

75.32 75.70 74.90

24.68 24.30 25.10
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FIG. 7 : PHASE EQUILIBRIUM DIAGRAM
ON PROPANE-SHORT RESIDUE
(N. GUJARAT) AT 60°C

Studies on Processing of
Pressible Waxy Distillates
(PWD) and Heavy Waxy
Distillates (HWD) Stocks ex
Digboi

The experimental work involving
optimization of process parameters
for dewaxing/deoiling of new
PWD stock (370-480°C) using
methyl ethyl ketone-toluene (MEK-
TOL) as solvent was followed by
generation of volumetric filtration
rate data under optimum
processing conditions and
comparative data for processing
with alternate solvents (i) methyl
iso-butyl ketone (MIBK) and {(ii) neat
MEK. This exercise was also done
on HWD stock to generate
necessary design/scale-up data to
facilitate change over of Digboi
pressing-sweating units to solvent
units. The required data were
provided to AOD and EIL.

Studies for Optimum
Operation of Dewaxing/
Deoiling Units

Deoiled wax, prepared under
optimum operating conditions, from
inter neutral (IN), heavy neutral

(HN) and bright neutral (BN)
stream slack waxes ex Haldia
Refinery was characterised. About
84% n-parrafins were estimated in
IN stock by urea adduction.
Concentrates of the saturates,
aromatics and polars were
prepared from the oil part
recovered in the solvent deoiling
step by column chromatography.
The polars are fo be blended with
the corresponding IN stocks to
determine filterability in their
presence in the deoiling step.
Similar exercise fo prepare
hydrocarbon type concentrates
from HN and BN deoiled waxes
was also initiated and these
concentrates will be used to make
synthetic feedstocks in later phases
of the study.

Dewaxing experiments under
varied conditions of S/F ratio,
chilling and dilution profile and
filtration temperature were carried
out for IN-HVI and HN-HVI
raffinates to see the effect of
process variables on slurry
filterability and other response
factors viz. yield, wash efficienc
etc. Trial observations were made
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for microscope examination of wax
crystals at different stages of
dewaxing. The system is being
improved for better observations by
providing cooling stage and an
image analyser.

A test run was carried out at
MRL in February 1993 for
collection of new feedstocks and
plant operating conditions.

Feasibility Studies for
Production of
Microcrystalline Wax (MCW)
from Bombay High (BH)
Short Residue

BH short residue sample from
MRL was characterised. Operating
conditions of propane deasphalting
(PDA] for producing deasphalted
oil (DAO) of desired Conradson
carbon residue (CCR) [1.5-2.0 wt
%] were optimised by carrying out
batch equilibrium runs under
varying conditions of temperature
and S/F ratios. The DAO sample
obtained under the optimised
conditions was subjected to probe
deoiling runs directly to assess its
suitability for MCW production.
MCW, meeting the desired
specifications, could be produced.
Further studies are in progress.

Studies for Development of
Adsorptive Separation
Technology for Production of
Petrochemical Grade Hexane

Adsorption-desorption
experiments for benzene-hexane
feed with ICA-SP grade carbon
(from Industrial Carbons Pvt. Ltd.)
as adsorbent were carried out in a
2m high metallic column under
varying feed flow rates, steam
pressures, steam flow rates and
column temperatures. Specified
grade product in good yield was
obtained without any significant
deterioration of carbon through
repeated cycles.

Similar studies were carried out
with food grade hexane containing
1% by wt of benzene using SCG-F
8/16 carbon (from Hyderabad
Carbons) as adsorbent in a metallic
column of 2 m height under
different operating parameters,

such as flow rate, adsorption cycle
time, steam pressure and flow rate
and temperature. Yields were
lowered by 8-10% as compared to
those obtained with lower particle
size (20/30) of SCG-F. Optimum
conditions for drying the column
with hot air were evaluated.
Vacuum drying of the column after
desorption gave significant
improvement in break-through time,
product yields and reduced the
drying time. Conditions for cooling
the bed using compressed air were
standardised. At air flow rate of 60
|/min, the cooling time obtained
was 60 min. The adsorption cycle
time could be matched with the
bed regeneration cycle times which
include steam desorption, vacuum/
air drying and air cooling fime.
Adsorpﬁon-desorpﬁon runs were
also carried out with SCG-20/35
mesh carbon using hexane sample
containing 1% benzene and 5-8
ppm of sulphur. The adsorbent was
uEle to remove both benzene and
sulphur without any performance
deterioration after repeated cycles.

Rheology and Morphology of
Waxy Crudes/Products at
Low Temperature and
Response of Flow Improvers
Towards their Characteristics
Studies for better understanding
of the cold flow behaviour of
indigenous waxy crudes and their
products in relation to their compo-
sition, rheology, gel formation,
wax deposition tendencies and
also on the properties of isolated
waxes have been carried out.

These studies reveal:

3 Bombay High crude oil and its
long residue (200°C+), even
with added asphaltenes, are not
susceptible to thermal treatment
for improving their low
temperature handling.

3 Wax deposition and
sedimentation tendencies of
Bombay High, Ratna and
Borholla crudes have been
correlated with their physical
properties and gross
composition (Fig.8).

O Deposition behaviour of urea
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FIG. 8 : CORELATION BETWEEN WAX APPEARANCE
TEMPERATURE, CONCENTRATION AND SOLUBILITY

adductables (UA) of BH in
dewaxed oil fractions (IBP-
200°C and 200°C+) under
flowing conditions in a
horizontal pipe, has been found
similar as observed with various
indigenous crude oils in the
past. It has also been found that
with increasing concentration
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level of these adductables upto
8%, amount of deposition and
pour point increases. ’

O Hardness property of the

isolated waxes, as measured
through their needle penetration
is found to be closely related to
the solid-solid phase transition
phenomenon (Fig.9)
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FIG. 10
X-RAY DIFFRACTION PATTERNS OF THE
HIGHER BOILING RANGE (350-375°C)
SAMPLES (A) FRY/(B) SATY (C) UAY'

and the X-ray diffraction patterns
of waxes (Fig.10) revealed an
amorphous hump due to non-
crystalline part and a reflection
around 4.17°A due to
cyrstalline n- paraffins. A
procedure is suggested fo
measure the effectiveness of the
pour point depressant additive.

3 Studies of the response of flow
improver additives on the cold
flow properties of n-alkanes
solution in different petroleum-
related solvents indicated that
aromatic solvents are more
responsive towards additive
action and the least in paraffinic
solvents.

3 Further related studies have
been done :-

[a) To develop an alternate

method for determining the
pour point of dark coloured

and transparent petroleum
fluids.

(b) To investigate the effectiveness
of various activators in the urea
adduction of a gas oil fraction
of Ankleshwar crude oil. N-
methyl formamide was found to
be a better activator than
methanol.

(c) Wax appearance temperature
(WAT) behaviour of three
petroleum waxes in different
solvent systems showed that
this temperature (WAT) is
strongly influenced by the
concentration of the waxes and
the nature/type of the solvent
matrix. The results have been
quantified in terms of
monograph and mathematical
polynomials.

LUBES & BITUMEN
Solvent Extraction of Raw
Lube Feed Stocks with N-
Methyl Pyrrolidone (NMP)
and Other Solvents

Test run samples of Barauni
phenol extraction unit were
characterized. Comparative solvent
extraction studies with phenol and
NMP as solvents were carried out
using fest run composite feed on dlll
glass packed extraction column.
LLE studies were carried out for
both the above systems resulting in
generation of eighteen data points.

Studies confirmed advantages of
NMP as solvent over phenol with
respect to yield and better product
quality, besides its being more
energy-efficient and environment
friendly. A joint presentation by EIL,
IP and MRL was made to IOC (R&P
Division) about the group
capabilities on this technology for
possible reTlocemenf of phenol by
NMP as solvent at Barauni
Refinery.

Lube pilot plant at MRLR & D
Centre, Madras was jointly
commissioned with EIL and MRL
engineers. Test runs were carried
out with inter-neutral distillate and
furfural as solvent on industrial unit
and pilot plant. Test run samples
have been characterized.

'

DR.HIMMAT SINGH
Area leader
@ Lubes & Bitumen
@ Training
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Table-6
YIELD AND QUALITY OF WHITE OIL FROM VARIOUS FEED STOCKS

Quality of white oils

Spindle Quality
Qil N505 LN[HVI) IN[HVI) Requirements
Yield % wt 72.2 76.5 62.7 61.1 6070
Kin. Viscosity 12.23 45.70 25.48 27.56 30 max
cStat 37.8°C LG)
31-63
MG)
Colour (Saybolt +30 +30 +30 +30 +25 min
chromometer)
UV absorbence 0.113 0.206 0.3max
at 275 um

Development of Specialty
Oils using Adsorptive
Separation

Experimental work was carried
out on two industrial feed stocks
from user industry and two other
base oils to establish feasibility of
producing industrial grade white
oils using adsorptive separation.
Experimental investigations reveal
that it is possible to make industrial
grade wﬁite oils using this
approach (Table-6).

Technical report has been
prepared and technoeconomic
feasibility study of the process is
being initiated.

Extraction of Bombay High
Vacuum Gas Oil for Carbon
Black Feed Stock

The aim of the project was to
develop an additional source of
high Bureau of Mines Correlation
Index (BMCI) carbon black feed
stock. Bombay High VGO was
characterized and binary solubility
curves using furfural and N- methyl
pyrrolidone plus water as solvents
were determined. Experimental
runs under three solvent to feed
ratios with furfural at 100/75°C
and NMP at 75/65°C were
carried out on all-glass packed
extraction column. This led to the
estimation of exiraction conditions
to produce an extract of minimum
95 BMCl valve. Effect of tempera-
ture on quality of the extract was
also investigated with furfural.
Initial results show good potential

of producing high BMCI feed
stock. Further work is in progress.

Characterization of Lube
Base Stocks

The project aims at defermining
physico-chemical characteristics,
oxidation tendency and chemical
composition of lube base stocks for
their proper quality assessment and
identity. This study will be further
useful in prediction of base oils,
likely additive response and
performance when used in specific
tormulations. First batch of four
samples was received from HPCL,
Bombay in Feb/March 1993 for
this study.

Studies on physico-chemical
properties and oxidation stability
using IP 48 and IP 306 test
procedures have been completed.
Further work on the project is in
progress.

Blending Correlations for the
Estimation of Properties in
respect of FO/LSHS/HSD and
Mogas

Software package base
blending correlations to estimate
important physico-chemical
properties of residual fuel oils/
LSHS and light distillates, HSD and
Mogas are being developed for
application in a designated
refinery. A large number of
correlations reported in literature
pertaining to different properties
were screened and evaluated for
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their applications for properties like
viscosity, flash point and pour
point. Some selected correlations
were then tuned by introducing
new constants so as to make them
applicable to specific blend
compositions. Results obtained
were satisfactory. Correlations in
respect of fuel oil and LSHS
(PROBLEN I) were finalised and
sent to the client for actual
blending applications prior to their
presentation in a final report.

Work on blending correlations
for HSD and motor gasoline
(PROBLEN I} in respect of
properties like cetane number,
diesel index, viscosity, pour point,
flash point and octane number,
Reid vapour pressure and others is
in progress.

Development of Petroleum
Base Electrode Pitch from
Refinery/Petrochemical
Streams

This project aims at developing

petroleum base electrode pitches
(impregnating type) currently being
imported for use in graphite
industry. With a view to develop
this product, various refinery and
petrochemical feed stocks were
screened and short listed on the
basis of their properties for
experimental studies. Modified
clarified oil feed stock, made after
solvent extracting the clarified oil
stream from Gujarat Refinery and
clarified oil (PG-MRL) as such, were
used as the refinery streams for
experimental studies in the
laboratory to make quality
impregnating pitch. In addition,
petrochemical streams of
sufficiently high aromaticity (120+
BMCI) were also examined as
possible feed stocks to make
impregnating pitch meeting
required values of softening point
and coking value. FT-R and NMR
spectra of reference pitch (A 240)
appear in Fig-11.

Laboratory procedure for both

1 A 1 Il 1

(3 ALKYL Ho  HYDROGEN

: 45 1 1 1 1

9 8 7 6

5 PPM 4 3 2 1 0

FIG. 11 : 'H NMR SPECTRUM OF PYROLYSIS TAR (PT)
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Brief Observation - Ductility and Pene. Value decreases with increasing %age of BHSR
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Table-7
COMPARISON OF PITCH SAMPLES
Identity No. Specifications P1* p2* Pyt
IIP GlL
Characteristics
I Physico-chemical
Softening point 120-127 115 112 126 125
%
- Coking value 50  51.38 54.7 50.34  50.67
- Q% wt 00.3 0.07 0.08 <0.1 0.1
Il. "H NMR Parameters
H. 502 5547  51.45
H,, (di) 36.4 39.95 139.83
H 10.7 10.43 14.11

* Reference pitches

** Pitch prepared at [IP

types of feed stocks was
standardized and a new process
developed to make quality
impregnating pitch involving
prefractionation and reactive
distillation steps. The impregnating
pitch samples, prepared from
petrochemical feed stocks (around
1/2 kg from each feed) were
evaluated at the sponsor’s lab for
their acceptance in actual
operations. Both the samples were
found to be acceptable.

The photograph shows the actual
location of the impregnating pitch

ELECTRODE PRODUCTION — FLOW CHART

during fabrication of electrodes
and the product developed at IIP.
In comparative terms the product
developed compares very well with
the reference material (Table-7).
Further work on the project is in
progress.

Feasibility of Making Paving
Grade Bitumen Using
Bombay High Short Residue
in Admixture with Middle
East Crude Short Residues
The study aims at determining
the safe percentage of Bombay
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High short residue which can be
blended with three middle east
short residues without loss in
bitumen quality.

Bombay High and Dubai short
residues were characterized. In
order to identify the proper blend
as feed stock, blends containing
10-35% Bombay High short
residue were prepared and
important characteristics
determined. Based on wax content
and penetration etc. blends
containing 10 and 15% Bombay
High short residue (BHSR) were
found suitable for air blowing.
Dubai short residue, containing
10% BHSR, was air blown at 250
and 270°C to prepare 80/100
and 60/70 grade bitumens.
Important characteristics of the
products like softening point,
penetration, penetration ratio,
ductility, rolling thin film oven test
and kinematic viscosity showed
that bitumen prepared from 10%
BHSR meets all the requirements of
both the grades (Fig.12). Further
work with 15% BHSR blend is in
progress.

Feasibilir{ of Making
Bitumen from PD Asphaltics
in Combination with Suitable
Fluxes
The project aims at making

uality bitumens from propane
3ecspha|ted bottoms (asphaltics) in
combination with specific refinery
fluxes such as lube extracts. The
feed stocks, propane deasphaltic
bottoms and three fluxes including
two lube extracts have been
characterized for their important
physico-chemical characteristics.
Further work as per plan of the
project is in progress.

Inter-Laboratory Correlation
Programme

An inter-laboratory correlation
programme under tripartite
agreement was launched involving
three research laboratories viz.
IOC (R&D Cenire), CRRI and IIP
and four refineries manufacturing
bitumen to assess reproducibility of
results among different laboratories
so as to minimize variation in
product quality. Under this
programme four bitumen samples
were fully characterized and results
submitted to IOC R&D Centre for

comparison.
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I. SYNTHESIS AND
APPLIED CHEMISTRY

Development of Butylated
Phenol Based High
Temperature Antioxidants

Laboratory studies, including
bulk preparation, of methyl
hydroxyhydrocinnamate (MHHC),
octadecyl hydroxyhydro- cinnamate
(ODBHC) and pentaerythrityl
hydroxyhydrocinnamate (PDBHC)
were completed. Basic engineering
design and process books were
prepared. Technologies for these
products along with the process
books were transferred to the
sponsor after satisfactory
demonstration. Demonstration for
the recovery of MHHC from the
slop of PDBHC was also made.
Bulk quantities (5 kg each) of
PDBHC and ODBHC were handed
over to the sponsor for commercial
accepfance.

Development of a Middle
Distillate Flow Improver

Distribution of n-alkanes in
partially frozen middle distillate
fuels with and without various
additives was studied by GC on
four commercial diesel samples.
The interaction between n-alkanes
in commercial diesel fuels and
comb-type flow-improver additives
has been studied in order to
understand the nature of the
inferaction. Mutual interaction of n-
alkanes of a summer grade diesel
fuel with carbon number range C,-
C,, has been re-evaluated. In doing
5o, phenomena such as solid
solutions, eutectic systems, binary
combinations and solubility
parameter were studied with a
view fo gefting basic information
concerning cloud point and wax
dispersion index of diesel fuels.

A typical flow improver additive
giving satisfactory performance
with a range of summer-grade

commercial diesel fuels'is being
prepared in bulk for extensive
evaluation.

Chemical
Sciences

Studies on Friction and Wear
Reducers for Improved
Engine Performance

The tribological properties like
friction and wear of lauryl-, benzyl-,
octadecyl and dipentadecyl
phenyl-thiophosphoro
thiomolybdates prepared were
determined by four ball wear tester
and SRV. From the results
summarised in Table-8, it could
be concluded that pentadecyl
phenol thiophospho molybdates
and phosphosulphurised lauryl
oleate show excellent friction and
wear characteristics. This is
followed by tetra decyl and
octadecyl oleate.

Qil Soluble Emission Conirol
Additives and Combustion
Improvers

The literature survey leading to
critical appraisal report has been
completed. Efforts are underway
for establishing preparation
parameter of zirconium and cerium
salts of fatty acids.
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Table - 8

PERFORMANCE EVALUATION OF
SOME FRICTION & WEAR REDUCERS SYNTHESISED

ON SRV Tester

COMPOUNDS BSD (mm)
3- Pentadecyl phenol 1.19
C;5H CH,OH

Pentadecylphenyl thiophosphate 0.51
[(C,5Hy, CH,O)PS,]

Pentadecyl phenyl thiophosphe- 0.40
molybdate

[(C,5H;,CH,0),PS,],MO,0,

Pentadecyl phenyl thiophospho- 0.70
molybdate
[(C,sH;,C,H,O1,PS,],I(C, ;H,, C,H,O),PSO] Mo, S,

Lauryl alcohol 0.60
C,,H,:OH

Lauryl thiophosphomolybdate 0.59
[(C12H,50),PS,]gMo,0,

Cetyl alcohol 0.84
C1,H,,OH

Cetyl thiophosphomolybdate 0.56
[(C,H350),PS,]gMo,0,

Lauryl thiophosphothiomelybdate 0.45
[(C12H2581,PS ]gMo, 0,

Lauryl oleate thiophosphate 0.46
CH,|CH,) ,CH-CH=CH-CHICH,),CO,C,,H,;

P,S,

Lauryl oleate thiophosphomolybdate 0.50
CH,[CH,) ;CH-CH=CH-CH(CH,) ,CO,C, ,H,,

P,S,MoO,

Lauryl oleate dithiophosphate 0.50

CH,(CH,) ;CH-CH-CH=CH-CH.CH-CH,),CO,C, H,
L;uiyl oleate dithiophosphodimolybdate 0.45
CH,[CH,) -CH-CH-CH=CH-CH-CH(CH,),CO,C,,H,,
P,S;Mo,O,

Cetyl oleate dithiophosphate 0.53

CH,(CH,) -CHCH-CH=CH-CH-CH(CH,),CO,C, H,
48

Cetyl oleate dithiophosphodimolybdate 0.40

CH,(CH,) :CH-CH-CH=CH-CH-CH-(CH,}.CO,C, H-3
P,S;Mo,0,

WSD (mm)  Cofficient of
friction u
26.0 0.115/0.1
1.6 0.087/0.09
0.50 0.047/0.065
8.00 0.085/0.125
0.09/0.15
0.70 0.09/.095
14.5 0.85/0.105
0.1/0.135
0.40 0.85/.085
0.50 .82/.085
0.80 0.065/0.075
0.55 0.09
0.50 0.085/.085
0.09/.09
0.085/0.085
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Multifunctional Phosphorus
Sulphur Dispersants,
Antioxidants and Lubricity
Additives for Enhanced
Lubricant Life

The literature survey is being
done for detailed project appraisal
report.

Desulphurisation of Fuel
Gases to Check Environment
Pollution

Hydrogen sulphide is present in
natural, refinery and various other
industrial gases as a chief
pollutant in varying concentrations
ranging from a few parts per
million (ppm) to several percent. lts
removal is necessitated by
environmental considerations and
oxidation to elemental sulphur is
highly favoured as it provides
valuable elemental sulphur that is
totally imported in the country.

Metal chelate compositions
containing 50-5000 ppm of a
transition metal have been
developed and used in a bench-
scale glass column (absorber)
fabricated for the oxidation of a
lean (300 ppm H,S/N,) and a
" fairly concentrated (10% H,S/ N,)
stream to elemental sulphur. 100%
desulphurization ratio has been
achieved. Regeneration of the
active catalyst solution has been
carried out by oxygenation of the
used catalyst in a column
(oxidizer) similar to the absorber.
The oxidation and the regeneration
have been carried out at ambient/
slightly different temperatures
under carefully controlled pH
conditions. Redox potential
measurements were made use of

for obtaining the oxidized/
reduced metal ratios at any given
instance during the process. Thus
the suitability of the fabricated unit
for further studies has been
demonstrated. A report on these
studies has been submitted to the
sponsor.

BULK INTERMEDIATE
PROCESS DEVELOPMENT

One-Step Oxidation of
Cyclohexane to Adipic Acid

Studies were carried out on
material balance and important
variations in the process conditions
of cyclohexane oxidation to adipic
acid. Trials under optimized
conditions indicated that the
variation in the recovered product
yield was +1%.

Use of air instead of oxygen as
oxidant resulted in lowering of
cyclohexane conversion as well as
adipic acid yield. A highly efficient
solvent for separation of the
catalyst from solvent-free organic
product has been identified.
Solubility of the catalyst in this
solvent is about half of that in the
conventional solvents.

Compounds required as
standards for GC analysis of
cyclohexane oxidation products
were synthesised.

Data on physical properties,
thermodynamic and transport
properties of feed, various
chemicals and solvents connected
with adipic acid process
development were collected/
estimated and handed over to the
sponsor.

SALIENT FEATURES OF ONE-STEP PROCESS

FEATURES ONE STEP TWO STEP
Oxidant Air Air, HNO,

CH Conversion 8090 <5

AA Selectivity 75 75
Hydroperoxides Low Substantial
Ketones/Alcohols Low Isolable
Caprolactone Not Detected Formed
Reaction Temp °C 90-110 150-180, 60-80

Mechanism Electron Transfer Free Radical/ lonic

G.N. KULSRESTHA
Area leader
@ Bulk Intermediate Process
Development




—_—

Vﬂﬁﬁ?ﬁm@%ﬁm

NIMBLE HANDS TAKE CARE OF JOJOBA OIL DERIVATIVES
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Isophthalic Acid from Xylene
Literature survey on this subject
has been carried out. Preliminary
experiments on xylene oxidation
gave a yield of about 50% crude
isophthalic acid. Pure isophthalic
acid was obtained by crystalli-
zation for use as a standard.

PROCESS AND
REACTION ENGINEERING

Modelling and Simulation of
Multiphase Reactors

A user-friendly computer
software in ‘C’ language for
estimation of physical,
thermodynamic and transport
properties of organic compounds
and their variation with
temperature was developed. The
software is based on empirical
correlations and group contribution
techniques. The software also
contains a user friendly data bank
for 500 organic compounds.
Models for simulation of gas-iquid
oxidation reactions were
developed.

Technology Transfer for
Production of Sulpholane

Technology backup for IIP
sulpholane process was provided
to the sponsor. Laboratory scale
unit was re- installed at the site of
the sponsor for preparing a bulk
sample of sulpholane.

RENEWABLE RESOURCES

Industrial Oxidation of
Vegetable Oils to Short Chain
Mono - and Dicarboxylic
Acids

Short chain mono-and
dicarboxylic acids are industrially
important raw materials. Short chain
dicarboxylic acids like azelaic and
sebacic acids are important
plasticizers and starting material for
synthetic rubbers and lubricants.

Brassylic acid, a C,, dicarboxylic
acid, is an important starting
material for polyamides, polyesters,
plasticizers for PYC and lubricants.
This is widely used to prepare 6,13
and 13,13 nylon. Pelargonic acid, a
C, monocarboxylic acid, is the most
important industrial raw material
after brassylic acid. It finds
application as an important
substitute for expensive lauric acid.

Vegetable oils are a good source
of these raw materials. Studies,
therefore, have been taken up for
preparing these short chain acids by
the double bond oxidation of long
chain monounsaturated fatty acids
from vegetable oils.

A thorough literature review on
the oxidation of fatty acids, fatty
esters and olefins to short chain fatty
acids has been carried out and @
state of the art report on industrial
oxidation of vegetable oils to short
chain mono and dicarboxylic acids
has been prepared. The non-edible
vegetable oils to be used for these
studies as well potential oxidising
agents have been identified.
Oxidation of jojoba oil using
KMnQ, in the presence of a phase
transfer catalyst benzyl triethyl
bromide has been initiated.

Catalytic Hydrogenolysis of
Vegetable Oils for
Unsaturated Fatty Alcohols
For obtaining long chain fatty
alcohols and acids (C,,- C,,),
catalytic hydrogenolysis of jojoba
oil was carried out using @
commercial zinc chromite based
catalyst. Characterization of the
reaction products confirmed the
formation of unsaturated alcohols.
The conversion achieved so far
is 76.5%. Studies on the
optimization of reaction conditions
are in progress. The reaction
mixture was separated by column
chromatography using silica gel as
the absorbent. The products were
characterized by physico-chemical
properties and spectral analysis.

DR. A.K. GUPTA
Area leader

@ Process & Reaction
Engineering

DR. V.K. BHATIA
Area leader
@ Renewable Resources
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Table-9
PHYSICO-CHEMICAL PROPERTIES OF JOJOBA ESTOLIDES
Properties JO JOE JOE
(Acid (Alcohol
Based) Based)
Pour point °C Q -15 6
Acid val. mg/KOH/g 1.8 0.20 0.09
Kinematic viscosity cSt
40°C 24.92 6.59 13.98
100=2C 6.43 1.91 4.22
Viscosity index 233 88 265

Synthesis of Estolides and
Analogues of Jojoba Oil
Estolides were synthesised to
improve pour point (+9°C) of
jojoba oil using appropriate
monounsaturated acid/ alcohol.
The two estolides synthesised have
pour point of -15 and 6°C.
Vegetable oils can be a
potential source of synthesising

jojoba analogues with
simultaneous liberation of a costly
by- product glycerol. Using
vegetable oils V O-1 and V O -2,
jojoba analogues were synthesised
using appropriate alcohol.

The physico-chemical properties
of estolides and analogues are
presented in Tables-9 and 10
respectively.

Table-10
PHYSICO CHEMICAL PROPERTIES OF
METHYL ESTERS AND JOJOBA ANALOGUES

Properties NO1 NOI (0] lJojoba [VO2) [VO2) O]
Methyl  Analogue oil Methyl  Analogue
Ester ~ based on ester  based on

(VO-1) (VO-2)

Pourpoint®C 9 12 3 9 6 12 6

Kinematic viscosity

cSt

40°C 3676 515 2247 2492 4785 2178 1873

100°C. 830 1.80 5.61 643 938 495 5.51

Viscosity index 164 287 206 233 160 153 266

Acid val, mg/

KOH/g 691 126 110 1.10 85  7.60 0.70

lodine value T11.73% 88.9 8263 88.87* 84.6

9/100g

*|iterature Value




CAR BEING FILLED WITH COMPRESSED NATURAL GAS
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ENGINE RESEARCH AND
TESTING

Basic Studies

Modelling of Engine Cycle
Process

A thermo fluid model for the
cycle of two-stroke engine was
developed and validated through
experimental pressure time
histories. A parametric study to
establish the sensitivity of the model
was carried out. The model is a
thermodynamic model capable of
predicting the p+ histories and
indicated performance parameters
of the two-stroke engine.

A thermo kinetic model for
methanol kinetics applied to 2-
stroke cycle was developed and its
validation is underway. The model
will be used to study the
mechanism of knocking combustion
in two-stroke engine.

Scavenging Studies in Two-
Stroke Engine

Scavenging studies are
underway with a view to study the
flow aspect of 2-stroke engine
cylinder under simulated
conditions. Velocity profile
mapping on steady flow condition
was carried out on a cylinder of
two-stroke engine with ports
modified to improve its scavenging
flow pattern. The data obtained
were compared with the data on
the original cylinder and difference
in flow profile due to changes in
scavenging post geometry was
studied.

Combustion Bomb Studies
for Hot Residual Gas Ignition
of Fuel-Air Mixture

Experiments to study the effect of
hot residual on auto- ignition of
fresh fuel-air mixture of methanol
fuel were done on a combustion
bomb set up. Trials were done for

various parameters of equivalence
ratio, temperature etc. The set up
was modified for experiments with
hydrocarbon fuel.

ALTERNATIVE FUELS

CNG Application
in Automotive Engine

Infrastructure for evaluation of
CNG refrofit kits on engines was
created. A CNG cascade
comprising of 20 cylinders was
procured and commissioned for
transporting and storing CNG from
CNG filling points at DESU Delhi,
NTPC, Dadri and Gaziabad. Test
benches of diesel engine to run on
dual fuel mode with CNG and S |
engine for full CNG operation
were separately installed for
evaluation of CNG kit. A diesel
CNG dual fuel kit was also
evaluated. Passenger cars of
Premier and Maruti makes were
converted for CNG operation and
made ready for field trials.

IP participated in pilot project
on CNG on diesel engine bus at
Nagapattinam. This was jointly
done with Chollan Road
Corporation, Madras Refineries
Ltd., Trans Energy Ltd. and others.
One bus operating on dual fuel
mode with CNG was evaluated at
IP on chassis dynamometer.

Development of a Two-
Stroke Engine for CNG

Study was undertaken to
develop a 3-wheeler two-stroke
engine to operate on CNG fuel. A
gas-air mixer for fuel introduction
was designed and fabricated. The
mixer was mounted on the engine
and experiments to study the
performance and effect of intake
system modification on engine
performance were conducted.
Based on these experiments, gas/
air mixer was modified and
optimised. Experiments on separate

Petroleum
Products
Application
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lubrication requirements at different
load conditions were also carried
out for generating data for the
design of separate lubrication
system for this engine.

Use of 3 Percent Methanol
Gasoline Blend in Indian
Vehicles

Endurance trials on two makes
each of motor cycles, scooters and
mopeds (six vehicles) with 3%
methanol blended with gasoline
(M-3) were carried out to
demonstrate the feasibility of M-3
fuel in Indian vehicles. Each vehicle
was run for 10000 km. and
parameters on engine wear,
deposit, material compatibility,
performance, fuel economy an
driveability were studied. Trials on
Premium NE and Maruti Van are in
progress to show engine durability
and oil degradation in both these
cars. Performance studies on field
and on chassis dynamometer were
also done.

The impact of 3% methanol in
gasoline on physico - chemical
characteristics, phase separation
and octane number was also
studied. Studies on corrosion and
material compatibility and effect of
inhibitors on corrosion resistance
were also carried out. Mass
emissions on all the vehicles were
measured with M-3. Fuel economy
results with M-3 on different vehicle

- FUEL ECONOMY, km/1

makes are shown in Fig 13.

The' studies so far showed that
M-3 fuel is feasible for commercial
application in Indian vehicles.
However, some vehicles need
minor non-metallic material
changes.

LUBRICATION STUDIES

Development of 2-T Oil Test
Methods

Test methods for evaluation of
visible smoke intensity of two-stroke
air cooled gasoline engine lubri-
cant were finalised ang submitted
to BIS 2-T oil adhoc group for
inclusion in IS specifications.

Development of Kirloskar
Super Charged Engine Test
Technique For Detergency
Evaluation of HD Type 3
Level Engine Oils

Correlation tests on the IIP
developed test technique are being
done among participating
laboratories like IIP, LIL, IOC R&D
and Kirloskar Oil Engines Ltd.
(KOEL) with IIP coorc?ina'rion. Few
tests with Servo Super 30 oil and
multigrade 20 W - 40 oil were
conducted. Efforts to bring in KOEL
to supply necessary spare parts like
pistons Bc()r the trials were initiated.
A feed back information on piston
rating was supplied to all
participating laboratories. KOEL

= e
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FIG.13 : COMPARISON OF GASOLINE AND M3 FUEL
ECONOMY BY DIFFERENT VEHICLES.
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test pistons were rated at |IP. Spare
Eorfs including pistons are needed

y all the correlation laboratories.
The test technique so far showed
good repeatability. A schematic
diagram of the test bench is given
in Fig 14.

2-Stroke Lubricafion Studies

A study to develop 2-T oil for
1% oilfuel ratio in 2- stroke engine
was done on a test vehicle which
completed six thousand kilometers
on road with 1% oil-fuel ratio
without indication of any major

roblem. Lubricant formulation was
urther modified and evaluated on
test bench and chassis
dynamometer. Further trials with a
new formulation are under way.

A comparative assessment of
different 2-stroke engine oil
formulations for deposits, lubricity
and visible smoke characteristics
was carried out. The formulations
that gave the best performance
were identified.

Performance Evaluation of
Crankcase Oils for
Certification

CLR-L38 tests and caterpillar
1H2 tests were conducted for
engine oil evaluation. In all, four
oil samples were evaluated and
certificates issued fo respective
SpONsors.

Reference oil calibration tests
were conducted on CLR- LTD bench
for BIS revalidation and calibration
test on CLR- L38.

AR FROM COMPRESSOR

PRESSURE REGULATOR

OTHER ENGINE-RELATED
STUDIES

BIS/IIP CFR Correlation
Scheme

Four samples for determination
of octane number were sent to
participating laboratories and
results were statistically evaluated
and reports were finalised.

The data show that the results

from most of the laboratories are
within the ASTM limits.

Evaluation of Fuel-Economy
Additives and Devices

Four additives, OIL MAX,
PETROSOL-P, KNOCKTEK and
XRG were tested on Tata 692 DI
engine to evaluate the fuel
economy benefits with these
additives.

FUEL QUALITY AND
EMISSIONS
FUEL QUALITY STUDIES

Effect of Cracked Fuel
Components on Diesel Engine
Performance

The effect of cracked fuel
components on diesel engine
performance was studied on Tata
engine using a 500 hr duration
test. Tests with straight-run diesel
and blends with-10, 20 and 30
percent of Total Cycle Qil (TCO)
were conducted. Engine
performance, emission, lubricant
degradation, engine deposits and
wear were monitored. The results
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were analysed using statistical
techniques and the effect of
cracked components on
performance parameters was
determined. The findings are
given in Table-11.

Effect of Distillation Range on
Engine Durability and
Operation

Injector nozzles at the end of 500
hr tests and from road transport
buses were evaluated for flow
characteristics as per ISO 4010 test
rig for examining coking
characteristics. No significant coking
was found in these nozzles from
500 hr tests but nozzles from field
showed some coking. Engine
performance and emission as per
ECE 13 mode cycle with new and
field nozzles were studied.

Effect of Sulphur Content in
Diesel on Engine Lubrication
and Wear

Literature review on the effect of
fuel sulphur on engine durability and
oil performance was conducted and
its effect on engine durability was
compared to results of tests with
0.4% sulphur. Based on this study
and the findings from literature,

projections of the benefits as a result
of sulphur reduction from 1% to
0.75% and 0.5% were made.

Effect of Viscosity on Fuel
Injection Equipment and

Engine Performance
Experimental work on the effect

of viscosity on engine performance
and emissions was completed and
analysis of data was done. Further
work on fuel injection equipment
wear on a test rig is being

carried out.

Effect of Cetane Number on
Engine Stariability and
Emissions

Fuels of different cetane numbers

doped with flow improvers were
evaluated on an LCV engine in cold
chamber at 6°C and 0°C ambient
temperature to study the effect of
cetane number on cold startability. In
addition, the effect of cetane number
on engine performance and
emissions were also studied. The
study could establish the minimum
cetane number requirement for
diesel fuel from the point of view of
cold startability, white smoke and

other emissions.
Table-11

SIGNIFICANCE OF VARIATION OF PARAMETERS DURING 500 HR TESTS

Parameter Significance at 0% Confidence Level
Base Fuel 20%T1CO 30% TCO

Mass Emissions

NOx YES YES NO

co YES YES NO

HC NO NO NO

Emissions at 1800 rpm

NOx YES YES NO

CcO YES NO

HC NO NO NO

Emissions at 2800 rpm

NOx NO NO NO

co NO NO NO

HC YES NO NO

Performance at 1800 rpm

Power NO NO

BSFC NO NO NO

Performance at 2800 rpm

Power NO NO NO

BSFC NO NO NO
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Octane Number Requirement
(ONR) of Two-Wheelers

ONR of two motor cycles and
four mopeds were determined.
With this, in all forty five scooters,
motor cycles and mopeds have
been evaluated so far for their
ONR under the project. The data
were statistically analysed. The
projections on ONR of the total
two wheeler population were
made by combining ONR
projections of scooters/motor
cycles and mopeds according to
their population share and fuel
consumption. A report on these
findings was prepared. A typical
vehicle population satisfaction v/s
octane number curve is shown in
Fig.15.

ONR of Passenger Cars
Evaluation of six vehicles was
carried out jointly with ARAI.
Evaluation of ONR of a total of
twenty three passenger cars
covering all popular makes of
Indian cars has been done. These
data were statistically analysed
and projections on ONR of Indian
passenger car population were
made. A report incorporating the
recommendations was prepared
and submitted to the sponsors.

1992-1997

Vapour Lock Studies in
Passenger Cars

Vapour lock studies on Maruti-
800, Maruti Omni, Ambassador
and Premier 118NE have been
done jointly with Indian Oil
Corporation, R & D Centre,
Faridabad. Studies have been
conducted at three ambient
temperatures 30, 40 and 45°C
with different volatility fuels in
climatic chamber at 10°C at
Faridabad. Work is still under
progress on other cars.

Preignition Tendency with
High Olefinic Gasoline
Fuels

Tests were conducted using high
olefinic gasoline fuels on a 2-stro£?<e
engine. Reformate, FCC gasoline
and their blends were used as test
fuels in these tests in order to
establish the susceptibility of higher
olefinic gasolines fo pre-ignition
tendency. A test with 100% FCC
fuel doped with multi-functional
additives (MFA) was also done.

Preignition studies with high
olefinic fuels were initiated on a
passenger car engine. A Maruti
800 cc engine fest set up was
commissioned. Test with FCC fuel
doped with additives was done.
Based on these studies the
preignition characteristics of the
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test fuels were established and the
final report was prepared.

ENGINE EMISSION STUDIES

Vehicle Emission Conirol
Strategy - A State-of-the-Art
Report

Emission data on diesel vehicles
were compiled and analysed. A
detailed report on different aspects
of diesel vehicle emissions was
prepared. The report titled “Exhaust
Emission from Indian Diesel Vehicles
and Future Emission Control
Perspectives” was submitted to the
Ministry of Environment and Forests.
This is the last of the four reports
submitted on the topic of vehicle
emission control strategy. The other
three reports submiﬂec? earlier were
on the use of catalytic converter in
Indian vehicles, exhaust emissions
from two wheelers and passenger
cars. The reports cover the present
status of Indian vehicular emissions,
national and international emission
standards, test methods, proposed
future standards for India and the
emission control technologies
required for the same. The
contribution of vehicles to the total
pollutants for the year 1992 was
estimated (Fig.16).

Development of Catalytic
Converter

Phase | of the project on
development of indigenous
converter for two- and four- stroke
engines was completed. Data on
the effect of oil/fuel ratio and oil
formulations on two-stroke engine
emissions were collected. Based on
these data and studies done
earlier, a report recommending the
development strategies and target
specifications of the catalytic
converters was prepared and
submitted to the DST. Further,
proposal for Phase Il of the project
was submitted.

Mathematical Simulation of
Diesel Engine Cycle Processes

A comprehensive model for
simulation of spray-swirl interaction
inleuding wall-jet effects was
earlier formulated to predict fuel-air
mixing and combustion. The model
formulated earlier was validated
and applied to study the behaviour
of some real engines with varying
combustion chamber geometries.
The model is being used to improve
a commercial engine in a study
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sponsored by a vehicle
manufacturer. Using the model, the
fuel-mass fractions burnt computed
for four different shapes of
combustion chamber are shown

in Fig.17.

TRIBOLOGY

Lubricant-Material
Interaction in Plastic
Deformation Process

The study is to understand
material interaction in plastic
deformation and to use this
knowledge in investigating rolling
machanism. Compatibility study
with three minercroi]s using three
VI improvers on four-ball wear
tester was carried out. The results
were expressed in terms of wear
volume, specific wear coefficient
and coefficient of friction. The
above studies could screen out the
potential formulation of base oil
and VI improvers. The same
selected formulation was tested by
ring compression test, initially on
aluminium rings on a universal
testing machine.

A progressive wear study was
carried out with mineral oil and

Fuel mass fraction burnt
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vegetable oil under plastic
deformation conditions. It was
observed that the wear mechanisms
were different. With fatty oil, the
wear resulted from layer flow,
lamellae formation and shearing of
rolled particles, whereas with
mineral oil it resulted from sticking
followed by lamellae formation
and shearing of rolled particles.

Studies on Running-In Wear
of Piston-Liner Materials

Running-in experiments were
carried out on disc machine under
simulated conditions based on
actual engine tests done earlier.
Digitised surface profiles from disc
machine studies were generated
and characterised through Fourier
analysis (Fig 18). With this
study, an approach to the
characterisation of wearing out
of the surface during running-in
was established.

Experiments with two additives
that affect running-in were
conducted. The additive showing
better running-in behaviour was
identified. Further study on
morphology of surface is under
way.
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Studies on the Mechanism of
Action of Energy-Efficient Oils

The study is on the development
of an energy-efficient oil for engine
application. Blends of selected
dosages of engine base oil,
polyisobutylene and isoprene type
VI improvers and friction moditier
of molybdenum derivatives were
tested on the Amsler machine for
their frictional characteristics. As
the method could not differentiate
the effect properly, the formulations
were evaluated on four ball wear
tester for lubricity characteristics.
Studies were also done to see the
synergistic effect of various friction
modifiers with three different VI
improvers. The friction modifiers
showed better response with PMA
type VI improvers.

Study on Aqueous Oil
System as Cutting Fluid

The study aims to develop an
aqueous cutting fluid free from oil
component. Tests were conducted
on four ball and Amsler machines
using various potential
formulations. The results were
analysed to establish the test
parameters on practical situations.

Some formulations with water
containing TEA as well as PEG in
varying concentrations were tested
for optimising their concentration
for best performance. To fortify
their boundary lubrication
characteristics, four fatty oils/acids
were added in different
proportions. This study shows that
the optimum level is cﬂ;pendent on
the specific ratio of acid in relation
to PEG.

Tests on drill machine were
performed for evaluating the
potential formulations. Further work
is under way.

Modelling of Wear in
Lubricated Contacts

The study aims to apply the
wear model developed earlier for
predicting wear under various slip
conditions. Wear data were
generated on a disc machine using
a commercial lubricant under two
different roll/slide conditions.
Examination of surfaces using SEM
was carried out. Further work to
use experimental data to validate
the model is under way.

Performance Evaluation of
Lubricants

Two samples of hydraulic oils
were evaluated on FZG machine.
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Development of High
Capacity Film Burner

The burner was fired with low
speed diesel oil (LDO) using steam
as an atomising agent. Maximum
230 1/h oil could be fired at 2
kg/cm? oil pressure. The steam
pressure was 0.4 kg/cm?.

Performance evaluation of a
burner by Aadi Energy Systems,
Calcutta, based on IIP film burner
design, was carried out and was
found satisfactory after making
some adjustments at |IP.
Discrepancies were conveyed to
the manufacturer.

Development of Incinerator
for Acid Sludge

Combustion trials on horizontal
incinerator were conducted at 0°,
7° and 97 inclination of combustion
chamber at optimised RPM of 43
of stirring system. Stirring system
failed due to softening and melting
of mildsteel and its deformation at
high combustion temperature and
corrosive action of acid sludge. It
has now been fabricated using
stainless steel material.

Improvement of Nutan LPG
Stove

Development work was
completed. Twenty numbers of
prototypes were fabricated and
tested. Thermal efficiency of these
prototypes ranged from 70-72%.
These prototypes have been
submitted to PCRA. Product
Handbook has been prepared for
commercialisation.

Study of IIP Film Burner with
NG and Dual-Fuel Operation
Field trials were carried out with
film burners on two industrial
furnaces. Burner was operated with

.no’rural gas (NG), LDO cmd NG +

LDO simultaneously without any
operational problem on a shuttle
kiln. Based on the stability of
flame, its length and capacity of
the burner at different NG
pressures, the firm has decided to
replace the existing burners on one
of their furnaces with IIP film
burners.

Performance of the film burner
has been studied with NG on
sodium silicate melting furnace for
84 hrs without any problem. Fuel
saving of 9-13% could be achieved
over existing burners. Depending
upon NG pressure available,
maximum 90M3/h and minimum
23M3/h could be fired. Reports on
the above studies have been
communicated to the sponsor.

Performance Modelling of
Lighting Appliances

A comprehensive report has
been compiled on the work
reported in literature as well as
that done at IIP.

Development of a Portable
Burner

Multi-directional portable burner
was fired with high speed diesel oil
(HSDO) using new burner block
and maintaining air pressures of 2
kg/em?, 1.5 kg/cm? and 1 kg/
cm?. Maximum 27 |/h and
minimum 2.5 |/h could give flame
length 1' to 4' maximum.
The burner is ready for
commercialisation.

Evaluation of Fire Resistant
Hydraulic Fluids

Fire resistant hydraulic fluid
sample was evaluated as per
1S:7895 (for IOC, R & D Centre,
Faridabad).

Industrial and
Domestic
Combustion

A RURAL WOMAN USING HIGHLY
EFFICIENT LPG BURNER, BUILT WITH QUR
TECHNOLOGY
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Microbial Dewaxing of
Heavier Petroleum Fractions
Foots oil, a by-product of wax
deoiling unit, was dewaxed by
culturing the yeast strain [IP4 by
batch as well as continuous
fermentation techniques. Dewaxed
oil of viscosity index of 107 and a
reduced pour point of 15°C was
obtained with a yield of 70%.
Similarly, the dearomatised
raffinate (IN-HVI) was dewaxed.
The flow characteristics of the
dewaxed oils were further
improved by addition of
methacrylate polymers as additive
up to 500 ppm (Table-12). The
productivity of the continuous
technique was found to be 7 times
of that achieved by the batch
technique.

Microbial Enhanced Oil
Recovery - Production of
Biosurfactants

Out of various MEOR
techniques, efforts have been made
to develop biosurfactants to be
produced outside the reservoir in
bioreactor by culturing the
microbes under controlled

S s e
conditions.

More than 70 hydrocarbon
utilizing strains have been isolated
and screened for their ability to
produce biosurfactant. The two
bacterial strains initially numbered
as B,  and A, are good
biosurfactant producers. Bacterial
strain B, ,, an aerobic and gram
negative coccus, thrives moderately
on glucose and shows good
growth on paraffinic hydrocarbons
at optimum pH of 6.8 and
temperature 37°C. In a batch
fermentation of 73 hrs it produces
biosurfactant upto 16 times of its
Critical Micelle Concentration
(CMC). The surface tension of the
broth gets reduced to 30 and
interfacial tension (IFT) against n-
paraffins to less than 2 dynes/cm
(Fig.19). A biosurfactant producing
mixed culture has also been
developed. The norms have been
standardised for the recovery of
biosurfactant from the culture broth
using methanol, chloroform and
acetone. The evaluation of the
biosurfactant for enhanced oil
recovery is in progress.

Table-12
FLOW CHARACTERISTICS OF MICROBIAL DEWAXED OIL
Properties Without Additive With Additive
IN-HVI Foots Qil IN-HVI Foots Qil
Pour point °C 8 15 -9 6
Viscosity index 19 107 120 110

Bio-technology
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Techno-economic Feasibiliff
Study of Additives

(i) Surfactants for Enhanced
Oil Recovery

A preliminary techno-economic
feasibility study has been
conducted to work out the project
investment and process economics
for setting-up a semi-commercial
pilot plant of 350 TPA of the
additive for enhanced oil recovery.
This is based on the synthetic
sulphonate type of formulation
developed by the Institute for
surfactants flooding process. The
study shows that the project
investment for such a plant would
be of the order of Rs 2.2 crores
and manufacturing cost would be
around Rs 73 per kg.

(ii) Extreme-Pressure
Additive

The study was undertaken to
examine the economic viability of
producing the extreme-pressure
additive, developed by the Institute,
for industrial and automotive gear
oils. This comprises of sulphurized
vegetable oils, phospho-
sulphurized phenols of vegetable
origin and organic poly sulphide. It
is estimated that the project
investment for 4000 TPA plant of
this additive would be around Rs 9
crores. The manufacturing cost of
the additive is computed to be
around Rs 41 per kg.

Market Survey to Establish
Demand for Natural
Gasoline Liquid Products
The study has been sponsored
by GAIL to establish the demand
for n-pentane, iso-pentane, food-
grade hexane, n- heptane and
several other products which could
be produced from Natural
Gasoline Liquid (NGL). Besides
market information collection, the

survey also covered the technical
aspects involved, end-use quality
requirements and specifications for
the products.

The study shows that there is
practically no scope for installing
additional capacity to manufacture
food-grade hexane, polymer-grade
hexane, n-pentane and industrial
heptane. There seem to be good
prospects of utilisation of the NGL
for manufacturing SBP spirit and
chemicals like methanol and acetic
acid as well as high octane
blending components by C.-C,
isomerisation. Draft report is
nearing completion.

Process Design and Techno-
economic Studies

Process Design for
Sulpholane Pilot Plant

Process package has been
prepared for a plant capacity of
300 TPA based on the laboratory
data. Detailed engineering is in
progress.

Proposal for IIP-IFP Activities

A detailed report was prepared
indicating the possible areas of
cooperation between IIP-IFP. Role
of IIP as a co- licensor, possibility
of exporting IIP’s technology and
the technical expertise have been
elaborated along with the possible
R&D collaborative work.

Pre-feasibility Study for
Sulphurization of Karanja Oil
The report was prepared based

on the laboratory data for a plant
capacity of 2000 TPA. The project
cost is around Rs. 2 crores and the
manufacturing cost is approximately
Rs. 30/kg. The project is worth
considering due to the indigenous
availability of raw material, process
simplicity, high profit margin and
saving in foreign exchange.

Technology
Information,
Forecasting and
Assessment
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ANALYTICAL
SPECTROSCOPY

Evaluation of Naphtha From
Bombay High Crude Oil

In order to initiate studies on
basic engineering aspects,
AROCHEM, Madras sponsored the
work for evaluating Bombay High
naphtha fractions (28-60°C, 60-
90°C, 90-110°C, 110-150°C, 150-
160°C and 160-190°C),

The scope of the work included
fractionation of the above cuts and
evaluation of detailed individual
hydrocarbons and group type
carbon number distribution
alongwith physico-chemical
characterization.

The data (Fig.20) showed
slightly higher yield for 28- 60°C
and 110-150°C fracfions while the
concentration of aromatics was
significantly less for almost all the
fractions compared to earlier BH
naphtha fractions.

On request of IOC, BH naphtha
fractions were characterized in
connection with the designing of
catalytic reformer unit of Panipat
refinery. Three naphtha fractions
ranging from C.-120°C , 120-
140°C and 140-270°C, obtained

Concentration % wi.

from Mathura refinery were
blended in the ratio of 23:4:28 by
volume. 60-145°C fraction,
collected from the above blended
samples, was evaluated for
detailed individual hydrocarbon
type carbon number distribution
and physico-chemical
characterstics. Data showed that
total paraffins were greater than
total naphthenes in the 60-145°C
cut while naphthenes were higher
than paraffins in the 90-140°C cut
and total aromatics varied from
25.9 10 27.2 wt.% (Fig.21). The

study showed that the naphtha

fractions have good potential for

aromatics production.

Analytical inputs were provided
for the tollowing major projects :
3 Compositional analysis of feed

and reformed products related

to evaluation of IPR-2001/RG-

482 catalyst for Barauni and

Digboi refineries.

O Feasibility studies of producing
aviation gasoline.

3 Development of low Pt content
and skewed PtRe bimetallic
reforming catalyst.

3 Conversion of low octane
paraffins to high-octane products
over modified zeolite ZSM-5.
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Analysis and
Analytical
Spectroscopy

DR. S.D. BHAGAT
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® Analytical Spectroscopy
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3 Physico-chemical
characterisation and pilot plant
studies at IIP for the used
reformer catalyst of BRPL.
Around 800 samples were

undertaken for analysis for various

in-house and sponsored projects.

Trace Metal Analysis of
Various Petroleum And Non-
Peroleum Products

About 180 samples received
from various outside organisations
were evaluated for elements Na,
Hg, Ca, Zn, Fe, Pb, Al, Sn, Ba,
Mo, P, Li, Si, Se and As etc
(Fig.22). Two hundred and forty
five sample elements of different
petroleum products e.g., short
residue, cokes and their fractions,
used lubricating oils, gasoline,
organic materials, anti-oxidants
and coal ash were analysed for
various elements.

Characterization of Linear
Alkyl Benzene for Impurities
by Mass-spectrometry

Fifth sample in the series of
linear alkyl benzene produced at
RIL with some modifications in
process parameters has been
characterised by low and high eV
mass spectrometry. The impurity
level has marginally decreased as
compared to earlier samples. The
last sample (sixth) in the series of
linear alkyl benzene has been
quantitatively characterized for
major compounds (C,-C, ), alkyl
benzenes and impurities e.g.
naphthalenes, indanes, tetralines
and biphenyl alkanes as per
carbon number. Interestingly, this
sample was found to contain a
large proportion of C,, -
alkylbenzenes (40%) without much
change in impurity level. Under a
new project, two samples of LAB, a
sample each for alumina treater
oulet and PACOL sripper (total 4
numbers) have been quantitatively
characterized. It was found that the
samples from both sources contain
similar aromatic types with
identical concentration level.
Di/cyclo olefins, in addition to

mono- olefins, were also present in
the PACOL sample.

Development of M$S
Techniques for
Characterization of
Petroleum Products

Saturate and aromatic
concentrates, obtained from feed
and lubricating oil base stock of
Barauni refinery, by using different
S/F ratios, have been
characterized by scanning mass
spectra. The spectra have been
interpreted in terms of detailed
chemical composition. Extraction
behaviour of solvent vis-g-vis
compositional difference in the
above samples is being studied.
Mass spectra of five synthesised
producis of higher alkyl aromatics
have been run for their
characterisation.

Detailed Characterization of
Super-LAB from Detergent
Alkylate Plant (Tamilnadu
Petroproducts Ltd., Madras)
One sample of linear alkyl
benzene, run using low eV, high
eV and high resolution conditions,
was interpreted for presence of
impurities e.g. diphenyl alkanes,
tetralins, naphthalenes and
estimated according to their carbon
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numbers. Impurities level is lower
than other indigenously produced
LABs.

Component Analysis of ATF
samples

Two ATF samples (from BPCL,
Bombay) have been analysed for
their hydrocarbon type components
by 70 eV mass spectrometry.
Aromatics have been further
distributed according to their
carbon number using molecular ion
spectra. Samples from BH crude
showed higher aromatic content
than middle east (ME) crude.

Characterization of Amor-
phous/Crystalline Materials
Using X- Ray Methods

Thirty clay samples from the
Central Salt & Marine Chemicals
Research Institute, Bhavnagar were
analysed. Attempts were made fo
develop algorithm for the second
derivative analysis of the intensity
data to get better resolution of
peaks from the broadened
envelope. Preliminary studies on
engine deposits were made where
they were found to contain mixture
of nearly 7 compounds of
PbO-PbCl, group, thus rendering
even qualitative analysis a difficult
task. Data acquisition software
XSPEX had been received and
loaded on the computer and the
software chips installed on the Z-80
board of XRD detector.

Later the SPG-4 heat exchanger
had been put in working order and
three samples of engine deposits
were X-ray analysed. These were
very similar but complex in content.
The samples contained various
combinations of PbO with PbBr,/
PbS/PbSO,. The residue obtained
by heating a mix in open flame
was found to contain PbS/Pb/
PbSO4. Attempts are being made
to analyse the samples.

Development of UV-Vis, IR
and NMR Methods for Cha-
racterization of Petroleum
and Related Materials

FTIR studies carried out include

the following

3 Installation/commissioning and
standardization/calibration.

3 Structural changes in mineral
oils during tribological studies.

3 Structural studies of sediments/
adhered and soluble gums as
part of instability studies of
cracked naphthas.

O Zeolite samples in framework
region (having different degrees
of alumination).

3 FCC products for olefins
distribution.

O Sediments/adherent gums from
cycle oils and visbreaker middle
distillates.

O Various complexes formed with
sediments from LCO and TCO.

O Effect of dealumination on Y-
Zeolite.

3 Designing and finalization of
gas manifold system and its
stand to be used with FTIR and
installation of diffuse reflectance
accessory.

UV-Vis Characterization

(3 Determination of total aromatics
and their distribution in coke
and diesel fraction samples.

O Estimation of phenol types.

3 Estimation of aromatic content.

3 Studies on the estimation of
olefinic isomers using iodine
complex formation. Forty
samples analysed.

NMR Studies

O Estimation of n-paraffins in
waxes employing *C NMR.

3 Structural parameters of feeds
(tars and pitch products).

3 Structural parameters in various
gas oil fractions.

3 Study of structural differences in
Rajasthan Jodhpur crude, its
fractions and BH satellite crude.

3 Average structural parameters of
Jodhpur crude and its fractions.
Samples analysed: 135

Structural Studies on
Components of Selected
Fractions from Crudes being
Processed in India
Polyaromatic type concentrate
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separated from a blend of gas oils
indicated the presence of sizeable
amount of diaromatics. Even after
repeated column chromatography,
only small amount of polyaromatics
containing fluorines, tri- and tetra-
aromatics could be obtained.

Literature survey on the
application of HPLC for rapid
group-ype analysis of petroleum
fractions has been completed.

Analytical data have been
generated on ultra-short residue
obtained from short residue.

Group type analysis of
kerosenes using two Waters
Energy Analysis columns confirmed
the results obtained earlier by using
a single Waters Energy Analysis
column.

An HPLC separation procedure
has been standardised for the
determination of saturates and
mono-, di- and polyaromatics in
olefin free gas oils (250-370°C).
This involved determination of
HPLC resrponse factors using RI
detector for various compound
classes (eight mono-, eight di-and
five triaromatics, n-paraffins
ranging from C, to C,, carbon
number and a few cycloparaffins)
as well as compound type
concentrates isolated from gas oils.
Group type analysis of seven gas
oils was carried out and NMR
spectrometry used for determining

structural parameters. The data on
a few samples are shown in
Table-13.

Investigations were initiated to
establish an HPLC separation
procedure for the determination of
olefins in cracked products and
compound types in VGOs.
Synthetic model olefins could not
be resolved from saturates on
Energy Analysis column. It was
possible to resolve the former from
monoaromatics. Possibility of using
external standard method for
quantitative determination of olefins
is being investigated.

Compositional and Structural
Studies on Catalytically
Cracked Petroleum
Hydrocarbons

Formation of aromatic
compounds during catalytic
cracking of heptamethyl nonane
over REY zeolite was studied at
different severities (temps 350,
400, 500°C and TOS 20, 40, 60,
80, 100 sec.). HPLC technique was
used to estimate the substituted
aromatic hydrocarbons according
to ring type distribution (mono-, di-
and triaromatics) as shown in the
chromatogram (Fig.23).

It was found that during cracking
reactions, mono-, di- and tri-
aromatics are formed, the order of
concentration being 222-10009,

Table-13
GROUP TYPE ANALYSIS OF PETROLEUM
FRACTIONS (250-370°C) BY HPLC

% Wit. Composition

Crude/Sample Sat. MA DA PA
Bombay High 70 13 15 2
Neelam 70 11 17 2
Mukta 71 10 17 2
Kadi &7 15 17 1
Arabian 67 17 13 3
Assam Mix 55 19 22 4
Tech Blend 71 14 12 3

s
8
F ] RN R |

o]
2
3
3
e

8.20 DFARO

o
o
|

6.90 MONO-ARO

L) 7y .53 . ) [ L, T LTI L ) L e
0.20 0.40 0.60 1.00 1.20 1.40 1.60

FIG. 23 :
HPLC SHOWING AROMATIZATION
DURING CATALYTIC CRACKING REACTIONS




A VIEW OF THE ATMOSPHERIC DISTILLATION UNIT
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FIG. 25 : COMPARISON OF JODHPUR, KADI, SANTHOL & VIRAJ CRUDES

86724 and 15-175 ppm
respectively. It is observed that the
concentration of the aromatics
increased with increase in
temperature and TOS (Fig.24).

CRUDE EVALUATION AND
STANDARD ANALYSIS
Evi:luution of Jodhpur Crude
Oi

Jodhpur crude oil is a new
indigenous crude oil from
Rajasthan sector. The oil field is
being developed by Qil India Ltd.
The crude oil was evaluated in
detail covering crude
characteristics, TBP assay and
quantitative and qualitative
assessment of straight run products
in fuels, VGO and residues. Details
of this study appear in
Figs. 25 & 26,

Characterization of Used
Engine Oil Samples

While studying the effect of
various |lube additives PCRA
involved IIP for detailed
characterisation of used engine
oils. These oils were collected by
PCRA at different drain periods.
Detailed physico-chemical
characterisation and wear metal

analysis were carried out fo assess
the degradation in oil properties.
Detailed wear metal analysis was
also reported.

Characterization of Short
Residues and Clarified Oil
from Bharat Petroleum
Corporation (BPC)and
Gujarat Refinery

This study was carried out to
find the wax potential from
clarified oils and short residue for
production of alpha olefins and to
study the suitability of dewaxed
stock as a carbon black feedstock.
Clarified oil samples taken from
BPCL and Gujarat Refinery were of
°APl 19.0 and 24.2 respectively.
Short residue from BPCL was 03,
11.6 °APl. Wax content of the
clarified oils was found to be
18.4% wt. and 28.4% wt.
respectively. Percentages of normal
paraffins determined in wax by
NMR are 97.5 and 96.5 from
BPCL and Guijarat Refinery clarified
oils respectively wheareas short
residue from BPCL has wax content
23.7% wt. and normal paraffins
79.3% wt. only. ASTMD 4124
method was used for column

Temperature, Deg C [AET)

L 1 1 1 1 1 L L

0 5 10 15 20 F- 0 as 40 4 50
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FIG. 26 : JODHPUR CRUDE OIL TBP DIST. COMPOSITE CURVES




£

TTH-3797 SHHTT: 18.4% YN TS 28.4%
R 1 o7 | HoHoHtoTeTo T o
Tl w=s uell ¥ 9 HE o
THoTHoRo g FuiRa M=
TafrT o wfaer a9 97.5 TH 96.5
g Safe SodloHoTo | WH &Y
srafite # | 27w 23.7% YR H T AR
T ST I8 T 79.3% YR
¥ | i, e, get Wtewt R
TEHIEH! o WY TUCE! JIEH
AT TowHoTouHo o 4124 Tafyr w1
AR o TR | g Wi Rl i
aAfierdq & guE § off @ T ek
e a1 A W
I7hT fergeroor fopar T | guga ST
% sifgen-Twrafe oeEs w5 of
Faytror faman | Sododousto TH
T ARl =0 el | WY
TuierE g gUEa Yol Whfesl &
‘o S HIE I e
(SHoTHo oTEo ) TH HHI: 122.3 &
129.7 @ €, foa® ==X FEA Fwe
THewl® & T H WA 6T ST &
TS 1 YT BT § | 59 ST
WU L Wiaaed W 1 Ui &
ez o)

TEWeTETEe aredl & warmet
e afeRTfoTe | Wi det
el @t TuTar Freivor

i IeRtuE! 991 TodoHio,
a8; THoTloHlo, foramaro;

MICRCCOULOMETER SYSTEM

ﬁo&ﬂo@o;@omo@o'@
Eﬂoﬁ’fﬂ:@hl{ﬁo ¥ g e wfagst &
Wifder-TaaTe ST W 3199
Henfera foru 0| 39 @ W THEE
Y= iRl g (HoTgodto)
Toman | witeit & wifqew-Taat=
Tyl 3R STeE e o fosgd
forveior § war weran © o eferfE
3790 H ST G 25-55% T fa=wo
Ter (foet 27) | wftewif & s& w9 §
Torrm Fa Tiig &1 fa=o 0.1 9/ 6.1
mg/100 ml T&1 S 43°C W FEH T
H 3 WEHl % YeRW % I 20.6 mg/
100 ml @ oI T (Fa= 28 9 29) |
STETIT ! WY HL 3HH! Hfaded
Haifurg afterfori 1 Ufta &L fean
T

ArEwes faawur gomett
(ﬁoﬁo@o)mﬁﬁﬁm
RT WSO

YT TR o o & ST9ER,
e faawer yonett & fow Iuersy
UG 1 T & T 1ifea i o
=t A o Ay & fore gamemen
Tera YRY fohu T T st fee
T iR d SR 1 T it
Hifq % T8a AW Ry S T HUEH
¥ 39 Gyl fan 51 9 | SaEA
Wofdto, STEHETEE BRI SATYH Toieh T
T Toregd SAema foRa T | TR



% Volume

10F 1 — — 1 1

HP8 HPY CRI CRIL  MRL  BPI BRIl

[ Avomatics [ Clefira [ Sowrates

FIG. 27 : HYROCARBON COMPOSITION OF GASOLINES

chromatographic separation of
saturates, naphthenes, polar
aromatics and asphaltenes. Wax
separated was also subjected to
vrea adduction and urea
adductables were recovered and
analysed. Physicochemical
properties of fractions separated
were also determined. Bureau of
Mines Correlation Index (BMCI)
values of the polar aromatics
separated by column
chromatography from BPCL and
Gujarat Refinery clarified oils are
122.3 and 129.7 respectively,
exhibiting the possibility of using
them as a carbon black
feedstock. The study was
completed and report submitted
to the sponsors.

Quality Assessment of Motor
gasoline from Indian
Refineries for Use of
Multifunctional Additives
Studies on the physico-chemical
characterization of the gasoline
samples received from five
refineries viz. HPC, Bombay; HPC,
Vizag; CRL; MRL and BPCL were
carried out. The work was
coordinated by the Centre for High
Technology. Detailed analysis of
physico-chemical properties and
olefinic contents of the samples

showed that the latter varied from
25-55% by volume (Fig.27). Total
gum in the samples as such varied
from 0.1 to 6.1 mg/100 ml which
increased to 20.6 mg/100 ml on
storing for 3 months in dark at
43°C (Figs. 28 and 29). The study
was completed and report sent to
the respective refineries.
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FIG. 28 : THREE MONTHS STABILITY TEST
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FIG. 29 :
THREE MONTHS STABILITY TEST
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Blending of Blue Dye in
Public Distribution System
(PDS) Kerosene

Laboratory studies were taken
up to assess the dosage of blue
dye required for colouring
kerosene, available for public
distribution system as per Govt. of
India decision to segregate it from
imported kerosene under its new
industrial policy. A detailed study
was conducted on the dye supplied
by Devarson Pvt. Ltd., Ahmedabad.
A comparison of physico -
chemical properties of base
kerosene and the sample doped
with 60 ppm of the dye is
presented in Table-14. However,
40 ppm of the dye would be
sufficient fo detect its 5% admixture
with base kerosene. The dye does

not appear to affect any of the
characteristics of kerosene as per
IS 1459- 74 specifications.

On the basis of studies carried
out at lIP, BIS has come out with an
amendment that the colour
requirement in the case of dyed
kerosene will be visual blue.

AC-HP-PIONA-ANALYSER

AC-HP-PIONA-Analyser is a
multicolumn approach for carrying
out group type hydrocarbon
analyses of petroleum naphtha and
gasoline blending stocks. The
system is fully automatic and can
characterize straight run/cracked
samples (FBP ~ 200°C) in terms of
normal-paraffins, iso-paraffins,
olefins, naphthenes and aromatics,
carbon numberwise.

Table-14
PHYSICO-CHEMICAL PROPERTIES OF
BASE KEROSENE AND DYED KEROSENE

Characteristics Base Kerosene Specification limit
Kerosene 60 ppm dye as per 1S 756475

Acidity inorganic Nil Nil Nil

Burning quality

[a)  Char valve mg/kg 15 16 20 Max

oil
(b)  Bloom on glass Not darker than Not darker than Not darker
chimney grey (light grey (brownish than grey
brownish grey) grey)
Colour say bolt +12 Blue 0.730 at +10 min
650 nm 1 em cell

Copper sirip corrosion la la Not worse
for 3 hrs at 50°C than 1
Distillation % 59 59 20 min
recovered below 200°C

Final boiling point °C

Flash point _ 270 270 300 max
(Able’s °C) 38 38 35 min
Smoke point mm 22 22 18 min *
Total sulphur % by mass 0.17 0.16 0.30 mox **
Density 15°C 0.8081 0.8081 NA
Viscosity kinematic 1.22 122 NA

40°C

* For Defence 21 mm min

** For Defence 0.20 max
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2.2

Training

To train personnel of oil industry
has been one of the mandates of
the Institute since its inception.
Accordingly, training has been a
very significant activity during the
year 1992-93 as well. Besides
seven fraining programmes of
regular nature, a 4-day specialized
programme on “Advances in
Petroleum Refining Technology &
Related Aspects” was organised
during 3-6 November 1992 for 13
General Managers/Deputy
General Managers of different oil
refineries. The programme, in the
form of technical presentations
followed by discussions, was a big
success.

All the other training
programmes were conducted at the

ECF

s

2.48 2.1 0.18 0.96

request of sponsors, mostly for
refineries. Three programmes were
conducted in the field of Petroleum
Refining and Petrochemicals
Technology for chemical engineers
engaged in production and
technical services. Two
programmes were organised in the
area of Application of Fuels and
Lubricants in Automotive and
Industrial Machines for sales
engineers of HPCL and IBP. The
remaining two programmes were in
the form of practicals for chemists
and quality control officers. A total
of 123 persons participated in
these programmes. Pictorial
presentation of the programmes
along with EBR for each is shown
in Fig.30. Other details of the
programmes are presented in
Table-15.

ECF-EXTERNALCASH FLOW
(Rs. In Lakh

1.20 1.20 0.1

foe]

4r

30

26

2

NUMBER OF PARTICIPANTS

1 2 3 4

Course No,

5 6 7 8

Human
Resources
Development

(HRD)
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Table-15

TRAINING PROGRAMMES ORGANISED
DURING THE YEAR 1992-93

SI. Organization Course Duration No of
No. Participants
1. Reliance Industries Lid. Pefroleum Refining & 22 April 3
Patalganga, Bombay Peirochemicals Technology 1 May, 1992
2. Indian Oil Corporation lid., Petroleum Refining Technology ~ 20-31 July, 27
[R&P Division), New Delhi 1992
Parficipating Refineries
— Guwahafi
— Barauni
— Gujarat
— Haldia
— Mathura
3. Madras Refineries lid., Andlysis of Food Grade Hexane,  21-25 Sept., 4
Madras Benzene and Lube Base Stocks 1992
4, Refineries Petroleum Refining Technology 1223 Qct,, 1992 12
— BPCL, Bombay
— BRPL, Bongaigaon
— CRL, Ernakulam
5. Organisations/Refineries  Advances in Petroleum 3-6 Nov., 1992 12
Refining Technology &
Related Aspects
— BPCL, Bombay
— HPCL, Bombay (For GMs/DGM:s of different
— RIL, Bombay Qil Companies|
— MRL, Madras
—10C ltd., New Delhi
6. Hindusfan Pefroleum Application of Fuels & 1627 Nov., 1993 15
Corporation Ltd. Lubricants in Automofive &
(Marketing Div], Bombay  Industrial Machines
7. 10C Lid. (Gujarat Refinery] -~ Quality Control Tests for 1-5Feb., 1993 4
Baroda Petroleum Products
(Hydrocracking Process)
8. Application of Fuels & 15 Feb- 16

.B.P. Co. lid., Bombay

Lubricants in Automotive
& Industrial Machines

5 March 1993

Total Sponsorship Fee : Rs 10.28 Lakhs
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INDUSTRY

The first ever lIP-Industry Meet
was organised on November 20,
1992 at Oberoi Towers, Bombay
to expose |IP's capabilities & achie-
vements to the user industry from
hydrocarbon and petrochemical
area situated in and around
Bombay as well as in Gujarat
region. The Meet was attended by
more than 100 delegates which
included technocrats, industralists,
managing directors and business
managers representing about 70
industries, reputed business houses
and other organizations.

The Meet was inaugurated by
Mr. Lovraj Kumar, Chairman,
Scientific Advisory Committee
(SAC), Ministry of Petroleum &
Natural Gas and presided over by
Dr. S.K. Joshi, DG, CSIR. The Meet
proved to be a great success in
highlighting lIP’s image and its
potential in the industrial circle to a
great extent and as a result, the

Institute got a business worth
around Rs. 50 lakhs.

PROPOSALS SUBMITTED FOR
GRANT / SPONSORSHIP
{Total value : 2403)

e]lv):} Rs. in Lakhs
218

| Private Sector

; j = 184

F J
: _.f
Govt. Agencies
742

SPONSORED RESEARCH

The Institute continued to march
ahead hand in hand with industry.
The value of the sponsored
research completed and initiated
during the year was Rs. 60.604
and Rs. 213.109 lakhs
respectively. By the close of the
year the Institute had Rs. 4.116
crores of sponsored projects in
hand, while the value of the
proposals submitted to various
agencies for sponsorship/grant
was Rs. 24.03 crores. All these are
indicators of the growing
confidence of the industry in IIP.

Public Sector
57.66

Refineries
7225

PROJECTS IN HAND '
(Total Valpe 1 411.66) Rs. in Lakhs

Private Sector
130.67

Govt. Agencies
151.08

DR. K.S. JAUHRI

Technical
Services

Area leader
@ Technical Services




EXTRA BUDGETARY RESOURCES
(EBR)

(Total Value : 181.6)
(Rs. in Lakhs)

Private/Others
37

Public Sector
97

Govt. Agencies
47
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EXTRA BUDGETARY collaborative research,

RESOURCES consultancy, license fee and
Excellence achieved in isolation  royalties from technology transfers
may only lead to alienation. In efc. The income, thus earned, is

order to avoid this, the Council of accumulated as Laboratory Reserve
Scientific and Industrial Research Fund (LRF) which is then utilised for

(CSIR) and its laboratories have enhancing R & D capabilities and
been increasing their interaction strengthening the infrastructure of
with user industries and the laboratory. The more the
directionally moving towards generation of EBR, the greater is
commercialisation. Each laboratory  the success of the laboratory
generates its own financial towards commercialisation.
resources through these Income from EBR received by the
interactions. This is in addition to Institute has been on continuous
the CSIR grants. Such earnings are  increase for the last three years.
termed as Extra Budgetary While it was 106.8 lakhs in 1990-
Resources (EBR) i.e. money 91, it now stands at Rs.181.6
received from sponsored and lakhs.
EXTRA BUDGETARY RESOURCES 275.3%
(45:2) Rs. in Lakhs
300 ] i
250 '] 140.0 Expected.
200 4] 106.8 (24.8)
(21.9) =
150 /] Bracketed
figures
100 ¢ indicate
o b percentage
i 0 of budget.
! 90:91 91-‘92 -Years- 92-93 93-94
TECHNOLOGIES/PROCESSES TRANSFERRED
PRODUCTS/PROCESSES PARTIES
® Solvent extraction technology Digboi Refinery
developed jointly by IIP, EIL IOC
and Hindustan Petroleum (Capacity 100,000 t/q)
Corporation Ltd (HPCL) for (Offered)

production of ATF/superior SK

@ |IP-EIL aromatics extraction IPCL

technology, revamping of benzene
from 40,000 to 60,000 t/a

® Para Tertiary Butyl Phenol Tria Fine-Chem Ltd., Bombay
® Bulylated Hydroxy Toluene Tria Fine-Chem Lid., Bombay
@ Nutan Wick Stove Amika Screen Works, Ujjain
@® LPG Stove Sunflame Industries, Faridabad
@ Hurricane Lantern Amika Screen Works, Ujjain

Pioneer Manufacturing Pyt Lid.
Guwahati

@ Aluminium Complex Grease Greaselay Products, Dehradun
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RURAL TECHNOLOGIES

The Institute has developed
various improved and efficient
lighting and heating appliances for
improving the quality of life of the
rural masses.

The efficient kerosene wick stove
and LPG stove developed at IIP
have thermal efficiency of 62% and
70-72% respectively, they provide
fuel saving of the order of 15-
20%. Also the improved hurricane
lantern provides 6-7 candles of
light as against 3-4 candles of the
existing lanterns in the market.

IIP has also aroused awareness in
the rural areas around Dehradun for
conservation of oil and gas. The
villagers have been educated by
demonstration of the above
appliances, screening of video films
and delivery of lectures on fuel
conservation by the IIP scientists.

The Institute has also adopted a
nearby village viz. Garh Niwas,
for fuel conservation. Under this
scheme, villagers have been
provided with appliances like
stoves and lanterns free of cost.
Emphasis has also been given on
providing them with solar lights,
solar cookers, pressure cookers
and chullahs at subsidised rates
with the help of the Non-
Conventional Energy Development
Agency.

INTERNATIONAL BONDS

3 IPis an active participant of
Bilateral Exchange
Programmes of CSIR with
various countries like Germany
(DAAD, Humboldt and KFA),
UK (British Council), France
(CNRS), Egypt, Poland etc.

3 1IP has a bilateral agreement
with IFP, France in the area of
various hydrotreating
processes like hydrogenation
of pyrolysis gasoline,
hydrodesulphurisation of
naphtha, kerosene and gas oil
and catalytic reforming
technology. The agreement
includes extending the

cooperation to other areas and
for export of various IIP
technologies as well as IIP
expertise in different areas for
basic design packages, pre-
commissioning, starf ups,
catalyst regeneration, trouble
shooting etc.

(1 The Institute is also a part of
the Integrated Long Term
Programme (ILTP) of
cooperation between India and
CIS countries, namely, Russia
and Ukraine.

(1 During 1992 - 93 as many as
twelve scientists visited abroad
under various programmes as
against four in the previous
year.

O Six foreign delegations/
scientists visited the Institute
during the year.

PARTICIPATION IN
INTERNATIONAL MEETINGS,
COURSES AND DEPUTATIONS
1. DrTSR Prasada Rao, Indo-
French Seminar on Catalysis
(May 1023, 1992); IFP,
France, collaborative agreement
between IFP-IP (May 24-28,
1992); 10th International
Congress on Catalysis at
Budapest (Hungary) (July 18-24,
1992); ILTP, Russia (September
30 to October 10, 1992) and
International Conference on
Catalyst Design, ltaly
(November 9-16, 1992).

2. Dr G C Joshi, International
Symposium held to celebrate
80th Birthday of Prof H C
Brown (Nobel Laureate) of
Purdue University, USA (April
26, 1992).

3. Shri R P Mehrotra, Indo-French -
Seminar on Catalysis, France
(May 10-23, 1992).

4. Dr B P Pundir, Expert Group
Meeting of UNDP, South Korea
(October 20-22, 1992).

5. Dr S D Phatak, 10th
International Congress on
Catalysis, Budapest (Hungary)
(uly 1824, 1992).
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6. Dr LD Sharma, DAAD Invitation
Programme, Germany
(September 1 to November 30,
1992).

7. Dr AN Goswami, Raman
Research Fellowship, USA
(August 12 to October 3,
1992).

8. Dr Lalji Dixit, 10th International
Congress on Catalysis,
Budapest (Hungary); INSA-
Hungarian Academy of
Sciences Exchange Programme
(July 18 to October 18, 1992).

9. Dr D S Shukla, CNRS, France
(October 6 to December 5,
1992).

10. Dr O S Tyagi, training on FTIR,
ltaly (March 7-12, 1992).

11. Dr S N Sharma, ILTP, Russia
(September 30 to October 10,
1992).

12. Shri A K Jain, DAAD Fellowship,
Germany (June 2, 1992 to
September 14, 1993).

PROJECT MONITORING AND

EVALUATION

1. Project monitoring and
evaluation group is regularly
bringing out quarterly report
based on information received
from different areas.

2. A detailed document entitled
“Research Projects Annual

Action Plan” for the year 1992-

93 of the entire Institute was
prepared.

3. PME was responsible for
organising lIP R & D Annual
Review meet from 8-10 June,
1992. About 250 scientific
workers up to JTA level
participated. The main
objective was to bring all the
scientific and technical staff
together so that they could
vivisect the quantity and quality
of the entire work being
carried out in the Institute,
review the delta progress made
during the year 1991 - 92 and
plan for the future. Sixty

projects in different research
areas were presented by
scientistis in eight sessions.
Each session was chaired and
looked affer by the internal
panel of experts chosen from
the concerned areas. One
complete session was devoted
to see the progress made by
the infrastructures. Heads of
infrastructures like Engineering
Services, Fire and Safety
Services, Public Relation Unit,
Administration and Stores and
Purchase presented the delta
progress of their departments.

4. PME group helped in the
organisation of 4th Workshop
on Financial Management and
Accounting Procedures
sponsored by CSIR Head
Quarters in lIP from 24-26
August, 1992. Thirty six
delegates from seven
laboratories participated in this
programme.

PUBLIC RELATIONS

The group brought out quarterly
issues of IIP Newsletter and also
issued a special supplement on Oil
Conservation Week. Assistance -
organisational, press, publicity efc -
was provided for various activities
of the Institute, notable amongst
which were Workshop on Solvent
Extraction Technologies used in
Petroleum Refineries and
Petrochemical Industries (June 18-
19, 1992), Xl National
Conference on IC Engines and
Combustion (September 15-18,
1992), CSIR Golden Jubilee year
celebrations (September 26,
1992), lIP-Industry Meet, Bombay
(November 20, 1992) and X
National Conference on Industrial
Tribology (March 24-26, 1993).
Institute’s activities were widely and
prominently covered by Door
Darshan, Aakashvani and national
and local newspapers.
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ELECTRICAL
ENGINEERING

Major Works Completed :

(1 Installation and commissioning
of EPABX system.

(3 Augmentation of street lighting
(Phase 1) completed.

(3 Recommissioning of 248 kw D-
G set after replacing its
defective crankshaft and major
overhauling.

(3 Providing electrical installation
for tube wells No 1 & 4.

(3 Renovation of electrical
distribution system and wiring in
staff quarters.

O “HOT-LINE POWER” (critical
power supply) provided in Room
Nos. 001, 006, 007, 009,
039, 040, 044, 053, 106,
143, 159, 163 in the Main
Building and at Room No 103
in EL, Library (GF & FF) and
Auditorium in the Main Building.

(1 Preparation of monthly units
consumption statement of the
whole Institute.

1 Attended all the electrical
complaints for various labs and
sections, street lighting and staff
quarters.

1 534 job cards were received
and 530 jobs completed.

INSTRUMENTATION

3 Repair of Mass Spectrometer
MS-50 and FT NMR-100.

3 Repair of hydrocracking pilot
plant (Soetlem) and Reformer
pilot plant.

3 Technical support to the runs
given on thermal conversion
process.

GLASS BLOWING

Maijor fabrications :

7 Volumetric adsorption unit
complete with high vacuum
system for exploratory catalysis.

T Three metre long jacketed
continuous packed glass
extraction column for process

development on solvent
extraction of lube oils with
NMP.

3 Complete glass assembly with
column for process development
on desulphurisation of gases.

T Complete glass adsorption for
microcalorimetry with high
vacuum system.

7 Resin glass chamber for
impregnation unit. (For KDMIPE,
ONGC, Dehradun.)

3 IFT determination apparatus for
interfacial tension determination.

3 Hg distillation unit (automatic).

A Micro catalytic flow reactor
assembly.

A Thermostatic (glass) mixer
seftlers.

7 Quartz heater tube for sub boil
water distillation unit (for
deionised water).

7 Ubbleohde viscometer for
transparent liquids.

[ Demonstration on scientific glass
blowing at Scholars’ Home,
Jakhan, Rajpur Road on their
Annual Day function (Science
Exhibition).

FIRE AND SAFETY

3 A competition in Hindi and
English was organised for the
best slogan on safety. Prizes
were awarded for the best
slogans.

(3 National Safety Day was
celebrated on 4th March 1992.
Dr J P Mittal, Head of Chemistry
Division, BARC, Bombay, was
the Chief Guest.

(7 Fire Service Day was celebrated
in the Institute on 14th April
1992,

MECHANICAL ENGINEERING

SERVICES

(1 Services were extended to the
scientists in fabrication
machining, refrigeration, air
conditioning, liquid nitrogen
generation and maintenance of
equipments.

Engineering
Services

A VIEW OF MACHINE SHOP
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Workshop

The workshop carried out
following important jobs :

(1 Fabrication of lube extraction
column section with viewing slit
window and its installation.

1 Fabrication of recreational
equipments for children’s parks
at lIP colony along with fencing
of the parks.

7 Fabrication of prototype LPG
burners.

(7 Fabrication of three units for
demineralisation for ultra pure
water.

(3 Fabrication of protecting

structure for a memorial in the
honour of late Dr M G Krishna.

(3 Fabrication of stainless steel
high pressure reactors for
various projects.

Refrigeration and
Airconditioing

7 Services were provided for
necessary repair and
maintenance of installed
refrigeration equipments, low
temp. baths, cold chamber etc.
Detailed feasibility studies,
capacity calculations and cost
estimates for airconditioning of
auditorium, conference room
and laboratories were carried
out.

Liquid Nitrogen Plant

3 Liquid N, and air were regularly
produced and supplied to the
scientists. This group looks after
boiler operation and
maintenance of stream lining
and fume cupboards.

VEHICLE MAINTENANCE AND
OPERATION

Number of buses in

operation
TATA Bus 4
CANTER Bus 1

1 450 school children from IIP-
colony were provided bus
facilities to 31 schools in
Dehradun.

7 230 [IP staff members were
provided bus facilities to office

and back to city.

7 Welfare trips were arranged for
the colony residents. Km. run
during the year 1,00,000
(approximate).

3 Ambulance run for local and out
station duties 9,500 Km.

3 Truck facilities for local/out
station duties 6,000 Km.
Necessary repairs of IIP vehicle
fleet consisting of thirteen
vehicles were undertaken.

DRAWING AND DESIGN

(1 Drawing and Design section
provided assistance to various
research projects of the Institute
for drawing and designing
aspects pertaining fo release of
process know-how of various
processes. Fabrication drawings
for improved and conventional
LPG stove and vertical furnace
were also prepared. )

CIVIL ENGINEERING
Major Works Completed

A Construction of shed for gas
godown.

3 Water-proofing treatment of
Technical Block and Sub-Station
buildings.
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T Repair of boundary wall behind
vehicle maintenance shed.

7 Annual repairs of laboratory
buildings.

(3 Construction of cabins in
computer room and Rajbhasha
Unit.

3 Construction of laboratory
benches in Biotechnology
laboratory and room no 044 of
Main Building.

7 Installation of new electronic
telephone exchange.

7 Road repairs around E, F, G
and H type quarters.

(3 Water-proofing treatment of D
type and twenty eight other staff
quarters, community centre and
shopping centre.

0 Brovisistiaf grillsinD, E, F, G &
H type quarters.

(1 Painting of complete staff
quarters.

3 Laying of new water pipeline,
phase-1.

3 White-washing and snowcem-
washing of staff quarters.

3 Changing of water lines in D
type quarters.

(3 Development and beautification
of IIP estate.

(a) Development of two
children's parks in the
colony.

(b) Area behind vehicle

maintenance shed.
(c) Area around Fire Station.
(d) Area around the colony.
(e) Playground for IIP school.

(f) M G K Memorial in front of
EL.

(1 Supervision and maintenance of
[IP estate.

(7 Maintenance of laboratory
buildings.

(3 Maintenance of staff quarters
and hostels.

(7 Maintenance of roads.

3 Maintenance of horticulture
activities and tea gardens.

T Maintenance of public/auxiliary
buildings.

(a) Community centre

(b) School building

(c) Dispensary and maternity
ward

(d) Shopping centre and
canteen

(e) Post office & bank
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3.f1

LIBRARY

The library continued its
resource building activity along
with providing consultation, loan
and reference services. Apart from
the Institute’s staff, the library was
consulted by about 500 scholars
belonging to local organisations,
IITs, universities, industry and other
R & D units. ‘Current Awareness
Bulletin’ and Library Bulletin were

issued for information and
dissemination. Catalogue of
periodicals and serial holdings was
updated and copy sent to
INSDOC, N. Delhi for inclusion in
the National Data Base- NUCSST.
208 new books and 275 bound
volumes were also added. The total
number of journals on subscription
is 112 consisting of 27 Indian and
85 foreign journals.

515
[] BOOK ADDED
[ ] OUTSIDERS CONSULTING LIBRARY
408
252
242
208
120
199021 1991.92 199293

Books Added/Outsiders Consulting Library

Library

R.C. JOSHI
Incharge
@ Library




DR. LALITA BAKAYA ADVISING A YOUNG
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Medical Facilities
Institute has a well-manned/

equipped dispensary situated in the

campus. It provides OPD facilities
to IIP employees and their family
members.

Patients attending dispensary
were provided medical and minor
surgical treatment. Chronic
diseases prevalent in the
community are amoebiasis, chronic
bronchitis, bronchial asthma,
hypertension, ischaemic heart
disease, tuberculosis and rheumatic
disorders.

% Emergency treatment was
provided to over 300 patients
outside dispensary hours during
day and night time. Few
seriously ill patients were
attended at their residence also.

4 Minor accident cases in
laboratory were attended to.

% Regular medical checkup of
employees was conducted. A
scheme of periodical medical
check-up of employees on
voluntary basis was started
about three years back.

4 Medical examination of few

scientists was done and
necessary fitness certificate was
provided for their foreign travel/
scholarships.

Family Welfare Work
Necessary advice to couples
regarding family planning, pre-
and postnatal check-up, maternity
and child welfare work, preventive
vaccination and inoculations etc
were provided. Few couples were
persuaded for sterilization.

Health Programme

4 About 300 children of IIP
Colony School were examined
and necessary advice was
given.

4 Various medical problems/
emergencies were attended
during symposia and other
activities held in |IP from time to
time.

4 RMOs shared responsibilities in
various committees like
Environment, Safety and
Canteen and provided suitable
advice from medical point of
view.

3656

1389

1226

304

65

B = [ = [+ | [+ ]

L1 PATIENTS ATTENDED DISPENSARY
[ SICK LEAVE MANDAYS

[ PATIENTS UNDERWENT PATHOLOGICAL
INVESTIGATION

[ PATIENTS WENT ON SICK LEAVE
[0 X-RAYS
[ ULTRASOUND/ ECG

Medical Services

&

DR. ASHOK KUMAR
Resident Medical Officer

DR.(Smt.) LALITA BAKAYA
Resident Medical Cfficer
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3.3

Solvent Exiraction
Technologies used in
Petroleum Refining and
Petrochemical Industries

As a part of the Golden Jubilee
Year celebrations of the Council of
Scientific and Industrial Research, a
two-day Workshop was organised
on June 18-19, 1992 providing
opportunity to the users of IIP
technologies for direct interaction.
Over 100 experts and
technologists from industry and
academic institutes participated.
Inaugurating the Workshop,
Shri Lovraj Kumar, Chairman, SAC,
stressed the need for accelerating
research on solvent technologies
used in petroleum refining and
petrochemical industries so that the
foreign exchange saving could be
considerably increased. The
financial gain to the country by
utilising technologies
commercialised by IIP and EIL is
estimated to be over Rs. 300
crores at present.

XIl National Conference on
IC Engines and Combustion
lIP hosted this Conference during
September 15-18, 1992, It was
inaugurated by the then Minister of
State for Defence and Petroleum
and Natural Gas, Shri S. Krishna
Kumar, who emphasised on

conservation of energy and
petroleum products and an urgent
requirement to look into the use of
alternative fuels. Further, the
Minister called upon scientists and
engineers to develop technologies
which can achieve self- reliance in
the oil sector. 200 representatives
from research and academic
institutions, automotive, petroleum
and other related industries and
Government Departments/agencies
participated.

X National Conference on
Industrial Tribology

This national conference was
organised by the Institute for
Tribology Society of India from
March 24 - 26, 1993 with the
theme “The Challenges in
Tribology: Indian Requirements”.
Shri P.R. Kumaramangalam, Union
Minister of State for Science and
Technology, Electronics, Ocean
Development and Parliamentary
Affairs and Vice President of
Council of Scientific and Industrial
Research, inaugurated the
Conference and emphasised the
role of scientists and technologists
who could turn the country from a
developing one to developed one.
The conference was attended by
over 175 delegates from academic
institutions, R & D institutes and
industry.

SH. 5. KRISHNA KUMAR, MIN. OF STATE FOR DEFENCE AND PETROLEUM & NATURAL GAS.

Conferences/
Workshops

A VIEW OF THE AUDIENCE
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10.

Prof P G Menon
Chalmers University
of Technology
Sweden

Dr A S Narayan
Rensselaer Polytechnic

Institute, Troy
New York

Dr A J Smith
University of Sheffield
England

Shri Jasvinder Singh
IIP

Prof R S Mann
Ottawa University
Canada

Prof S Kaliaguine
University Lavel
Ste-Foy

Quebec, Canada

Prof Michel Guisnet
University of Poitiers
France

Dr L D Sharma
[IP

Shri P B Semwal
[P

Dr Lalji Dixit
[P

Postmortem examination
of industrial catalysts
April 2, 1992

Some subitle roles of hydrogen

in industrial catalysts
April 3, 1992

Kinetic studies of the reactions
of Ni, Cu and Cr atoms with O,),

N,O and HCl over a wide range

of temperature
April 28, 1992

- Crystal and molecular

structure determination
by xray diffraction
May 5, 1992

Salient features of programming
language ‘C’
November 30, 1992

Catalytic hydrodenitrogenation
of pyridine
December 1, 1992

Multitechnique studies of
titanium environment in
Ti-silicalites

December 2, 1992

Hydrocracking of alkanes
December 9, 1992

- Hydrotreating reactions with

model compounds
December 29, 1992

Application of mathematical
programming in refining
industries under changed
situation

January 27, 1993

Infra-red spectroscopic
characterisation of platinum
carbonyl clusters encapsulated
in zeolite cage

February 5, 1993

Colloquia

S.M. NANOTI
Colloquia Secrefary
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12.
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14.

Shri V K Jain
Management Expert
Dehradun

Shri André Douaud
IFP, France

Dr Do Tuong Tri
Deputy Chief, STC
Ho Chi Minh City

Vietnam

Shri A K Aigal
P

Motivation in R&D organisation
February 16, 1993

Reducing pollution and fuel
consumption of motor vehicles
March 15, 1993

Research and development in
science and technology in
Ho Chi Minh City

March 16, 1993

Experimental investigations
of diesel injection spray
March 22, 1993
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Shri Ravi Chandra,
Executive Director, Oil
Industry Safety Directorate.
Inaugurated training
programme on Petroleum

Refining & Petrochemical
Technology, April 22, 1992.

Shri K K Malhotra,
Group President
(Manufacturing & Projects),
Reliance Industries Limited,
Bombay. Presided over the
valedictory function of the
training programme on
Petroleum Refining &

Petrochemical Technology,
May 1, 1992.

Shri Kuldip Chandra,
Director, Institute of
Management Development,
ONGC, Dehradun.
Delivered valedictory
address for the training
programmes on Petroleum
Refining & Petrochemical
Technology, May 1 & July
20, 1992.

Dr S K Joshi,
Director General, CSIR, New
Delhi, May 8, 1992,

Shri Lovraj Kumar,
Chairman, Scientific
Advisory Committee, Ministry
of Petroleum & Natural Gas,
New Delhi.

Inaugurated workshop on
Solvent Extraction
Technologies used in
Petroleum Refining &
Petrochemical Industries,
June 18, 1992.

Dr P K Mukhopadhyay,
Director, 10C (R&D]),
Faridabad.Delivered keynote
address in the workshop on
Solvent Extraction
Technologies used in
Petroleum Refining &

Petrochemical Industries,
June 18, 1992.

10.

11

12

13.

14.

5.

Prof M M Sharma,
Director, Department of
Chemical Technology,
University of Bombay,
Bombay, June 18, 1992.

Shri H J Dave,

Executive Director (Refineries),
|OC.Inaugurated training
programme on Petroleum
Refining Technology for IOC
chemical engineers, July 20,

1992,

Dr D A Akoh,

Member, Board of Directors,
Nigerian National Petroleum
Corporation (NNPC),
Nigerian Delegation, July 30,
1992.

Shri G A Adams,
Managing Director,
Multinational Expertise,
Member, GRMC, July 30,
1992,

Dr A K Aghaizu,
Member, NNPC Corporate
Planning, July 30, 1992.

Dr S B Elegba,

Director, CERT, Admadu Bello
University, Member, GRMC,
July 30, 1992.

Dr A C Uzolgwe,
General Manager, NNPC
R&D, Secretary, GRMC, July
30, 1992.

Dr F Beta,
Chief Research Geologist,
NNPC, R&D, July 30, 1992.

Shri € N Ananabagq,
Chief Chemical Engineer,
NNPC, R&D, July 30, 1992.

Distinguished
Visitors

DR. T.S.R. PRASADA RAO FELICITATING

SH.

K.S. VENKATASUBRAMANIAN,

CHAIRMAN, 10C.




PROF. M.M. SHARMA & DR. T.S.R. PRASADA
RAO SHARE A JOKE
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16.

17.

19.

20.

21.

22.

23.

24,

Shri € Maduka,
Head, NNPC Human

“Resources Development,

Member, GRMC, July 30,
1992.

Shri S P Godrej,
Industrialist, National
President, Indo- French
Technical Association.
Inaugurated IV Business
meeting of CSIR Technology
Transfer & Marketing
Personnel, August 12, 1992.

Dr H R Bhojwani,

Head, Technology Utilization
Division, CSIR, New Delhi,
August 12, 1992,

Shri N C Agarwal,
Financial Advisor, CSIR,
August 24, 1992.°

Shri S Krishna Kumar,
Hon’ble Minister of State for
Defence, Petroleum & Natural
Gas. Inaugurated Xl National
Conference on IC Engines

and Combustion, September
15, 1992,

Prof H M Heitland,
Director of Research at
Volkswagon, Wolfsburg,

Germany, September 15,
1992,

Prof R Natarajan,

Indian Institute of Technology,
Madras, September 15,
1992,

Shri H Krishnamurthy,
CMD, Madras Refineries Ltd.,
Madras.Inaugurated CSIR

Foundation Day, September
26, 1992,

Shri KN
Venkatasubramanian,
Chairman, Indian Qil
Corporation, New Delhi.
Inaugurated CSIR Golden
Jubilee Year celebrations,
September 28, 1992,

25.

20,

27

28.

29.

30.

31.

32.

33.

Air Vice-Marshal

R Krishna,

Director, Defence Institute of
Work Study, Mussoorie.
Inaugurated training
programme on Petroleum
Refining Technology, October
12, 1992.

Shri T § Krishnamurthy,

Executive Director, Centre for
High Technology, New Delhi,
November 3, 1992,

Dr A Convers,

IFP, France, November 3,
1992.

Shri M B Lal,

Advisor (Refineries), Ministry
of Petroleum & Natural Gas,
New Delhi, November 3,
1992.

Dr S Z Qasim,
Member, Planning

Commission, New Delhi,
March 10, 1993.

Shri PR
Kumaramangalam,
Hon’ble Union Minister of
State for Science &
Technology, Electronics,
Ocean Development and
Parliamentary Affairs &
Vice President, CSIR.
Inaugurated X National
Conference on Industrial

Tribology, March 24, 1993.

Prof A Sethuramaiah,
Indian Institute of Technology,

New Delhi, March 24, 1993.

Prof J S Rao,
Indian Institute of Technology,
New Delhi, March 24, 1993.

Shri Pankaj Munjal,
Managing Director, Hero
Motors, New Delhi, March
24, 1993,

PROF. 5.Z. QASIM DELIVERING THE NATIONAL
SCIENCE DAY LECTURE
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CSIR Best Technology Award

IIP once again bagged the CSIR
Best Technology Award for the
year 1992, second time since
these awards were instituted in
1990. The award has been given
for developing state-of- the-art of
Bi-metallic Platinum-Rhenium
Reforming Catalyst, placing India
in the list of a select band of four
countries of the world with this
sophisticated technology.

The catalyst, jointly developed
by IIP and IPCL, is used in the
transformation of low octane
naphtha into high octane gasoline,
which has acquired added
significance in view of the
requirement of gradual lead phase-
out on environmental
considerations. Reforming process,
for which the catalyst was
developed, also produces aromatic
concentrates rich in benzene,
toluene and xylenes which are
basic building blocks for
petrochemicals.

Dr B S Rawat Honoured by
Nagrik Parishad, Dehradun
On the eve of Independence
Day 1992, The Nagrik Parishad,
Dehradun awarded the title of
“DOON RATNA" to Dr B S Rawat,
Head, Separation Processes
Division of IIP, in recognition of his
contributions and achievements. He
is the first recipient of this award in
the area of Science and
Technology. Dr Rawat was chosen
considering his singular
contribution as leader of the team
at lIP which developed the largest
indigenous technology in pefroleum
industry for aromatics extraction.
At a glittering ceremony held on
August 14, 1992 at the Town Hall,
Dr Rawat received the certificate of
Honour and memento from the
Chief Guest Mr Nityanand Swami,
officiating Chairman, UP Legislative
Council. The ceremony was also
attended by Director, IIP and other

dignitaries of the fown.

Republic Day Awards

In order to create an improved
enviornment and also to energise
the talents of the scientists and
scientific workers to give their best
to the organisation and strive to
achieve higher goals and
excellence, [IP awarded, as in the
past, prizes and mementos fo its
employees on Independence Day.

A. BEST SCIENTIST AWARD -
Cash Awards of
Rs. 1000/- each

Basic Research
Dr. (Ms.) Asha Maschan,
Scientist-C

Applied Research
1. Dr M K Khanna, Scientist-C

2. Shri Dinesh Kumar,
Engineer-C

Technical Services

Shri P K Jain, Scientist-C
General Management
Shri PV Dogra, Scientist-C

B. BEST WORKER AWARD -
Cash Awards of Rs. 500/-

each

Scientific/Technical
Services

1. Shri MK S Aloopvan,
Technical Assistant

2. Shri AK Gupta, STA
Shri D P Bangwal, STA
Shri Vidya Dutt, Dr. Mech.

Asstt.
5. Shri Man Singh,
Technician
Administration

1. Shri Bharat Singh,
Sr. Purchase Assistant

Honours/
Awards

CSIR BEST TECHNOLOGY AWARD
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2. Shri Narendra Nath,
Assistant

3. Shri Raja Ram Maurya,
he

C. BEST GARDEN AWARD -
First Prize - Rs. 200/- each

— From C, D, E, &4, & Sl Type
Qtrs : S1/9

— From F, G, & H Type Qrrs. : F-
19

D. DIRECTOR’S AWARD -
Cash Award of Rs. 500/- each
1. Shri Sohan Lal, Mali
2. Shri S P Mani, Peon -
Special Award

E. ROTATING SHIELD FOR
BEST KEPT LABORATORY

Biotechnology Laboratory

CSIR Foundation day prizes
Results of Essay
Competition

A. HINDI (upto class X)

— Sushri Anju Kothari |
— Shri Atul Dham I
B. ENGLISH (upto class X)
— Sushri Avneet Kaur |
— Sushri Prakriti Badoni I

C. HINDI (Xl onwards)

— Sushri Meenakshi Singh |
— Sushri Rajni Dham I

D. ENGLISH (XI onwards)

— Sushri Ruma Wadhera |
— Shri Anshuman
Singhal Il

Results of Quiz Competition

[. KENDRIYA VIDALAYA, FRI
— Rs. 1000/- cheque to

the Principal of the school.
Il. ST. JOSEPH'S ACADEMY

A certificate of
participation to all
participating schools/
teams

Results of Debate/Elocution

HINDI

Sushri Tanu Srivastava |
Sushri Meenal Madan I

ENGLISH
Shri Turga Uday |
Sushri Senal Jauhri I

Results of National Safety
Day-Slogan Competition
HINDI
— Shri Monika Bhargava

ENGLISH
— Shri H K Madan, Engr. E |

Studentship Award for Being
Selected in IIT
— Mr Nikhil Joshi

CSIR MEMENTOS

Persons who retired during

26.9.91 — 26.9.92

— Shri Bhoosoo, Helper

— Shri Ram Das, Helper

— Shri O P Kukreti, Helper

— Shri L R Gupta, Tech.
Officer B

— Shri C S Thapa, Technician

— Shri Gurucharan Singh,
Tech. Officer E-

Persons who completed 30

years' service in CSIR

1.  DrD C Madhwal, Sc. E-

2. Sh G A Shivasankaran,
T.O. E

3.  Sh H B Kothari, T.O. A

4. Sh Hanumant Lal, COA

5. ShJR Negi, T.O. A

6. Sh K S Kambo, Sc. E-1

7. Sh MR Bhagat, S.O.

8. Sh O N Anand, Sc. E-1

9. Sh P N Bhambi, Engr. E-l

10. Dr S D Bhagat, Sc. Ei

11. ShV P Malik, Sc. E-lI

12. Dr VR Sista, Sc. E-ll

13. ShY Kumar, Sc. E-I

14. Sh Narender Nath, Asstt

15. Sh S S Sayal, Asstt

16. Sh Ram Singh, Asstt

17. Sh Thakur Singh Negi,
Technician

18. Sh Pitamber Dutt, Lab
Bearer

19. Sh Prem Singh, Plumber
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20. Sh Thakur Prasad, Lab.

Bearer

21. Sh Magan Lal,
Watchman

22. Sh Raje Singh,
Watchman

23. Sh Mahender Kumar,
Technician

24. ShRam Lal Sharma,
Technician

25. Sh VK Kaushik,
Electrician

26. Sh Sohan Singh,
Technician

27. Sh Sunder Lal, Helper
28. Sh G C Gupta, T.O. A
29. Sh Keradin Singh,

Plumber
30. Sh TN Singh, Engr. EI

Degrees Awarded
1. D. Phil.

M.M. Mungali, “Studies on
Flow properties and response to
cold flow improvers in relation
to composition of pefroleum
distillate fuel”, Rohilkhand
University (Supervisor : Dr K M
Agrawal)

I A

. D. Phil.

Sachin Kamra, “Study of
petrocrops as a source of liquid
fuels”, HNB Garhwal University
(Supervisor : Dr V K Bhatia)

. Ph.D.

Sushri K'V Padmaja, “Study of
some potential petrocrops for
liquid fuels”, Roorkee University
(Supervisor : Dr V K Bhatia)

. Ph.D.

Sushri Jyoti Handoo, “Solid
paraffins and their influence on
the rheology of Indian Crudes”,
HNB Garhwal Univeristy
(Supervisor : Dr K M Agrawal)

. M.Tech.

A K Gondal, Indian Institute of
Technology, Delhi

. M.E.

A K Aigal, Roorkee University

. M.B.A.
R N Roy, Indira Gandhi
National Open University

DR. S.K. JOSHI (DG, CSIR) PRESENTING THE CSIR BEST TECHNOLOGY AWARD TO SH. R.P. MEHROTRA, SH. MOHAN LAL & DR. A.V. RAMASWAMY.
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Oil Conservation

[IP is trying to develop refining
processes to get the desired
quantity and quality of products
from crudes. Many of the
processes developed are already
in use. The Institute is engaged in
substitution of gasoline and diesel
by alcohol and CNG. Studies on
production of petroleum substitutes
through conversion and utilisation
of biomass are also being actively
pursued.

While carrying out such efforts
to contribute with full swing to the
growth of hydrocarbon industry, IIP
has launched several programmes
to highlight the importance of
conservation of oil. These include
the adoption of a village Garh-
Niwas near its campus for oil
conservation and the visits of the
scientists to neighbouring villages
to explain and demonstrate to the
inhabitants proper use of petroleum
products in lighting and heating
appliances and machines.

Oil Conservation Week was
also organised from January 4- 10,
1993.

INDEPENDENCE DAY BEING CELEBRATED BY THE STUDENTS OF IIP SCHOOL.

IIP COLONY SCHOOL

IP Colony School was
established in 1966. It is run by a
committee nominated by the
Director. The school is recognized
by the UP Board. It started with a
modest beginning but is now
imparting education upto class VIII
with a strength of over 300. Last
year all the 22 students of class V
passed in the first division. This
year Km. Anita Gautam of Class V,

stood first in the ‘Harawalla region’

of Dehradun District which consists
of 23 schools.

Literacy Mission

Under the National Literacy
Mission (NLM), the local
administration has initiated a
programme ‘Doon Jyoti’ since June
1992 with the help of Government
Departments, voluntary agencies
and the public in general. All these
are geared to eradicate illiteracy
from among the people {age 15 to
35 years) of the district by the end
of two years. The Institute is
actively participating in this
programme of national importance.

Contribution to
Society
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1.364
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Projects Value, Lakhs

Characterisation of linear alkyl 0.98
benzenes for impurities by mass spectroscopy

Delayed coking studies for IBP
Assam refinery project 3:50

Suitability of monometallic catalyst of 1.45
Guijarat refinery for use at the Haldia
refinery reformer

Performance evaluation of crank-case oil 5.81
Performance evaluation of Servo-Super 30 1.07
Studies on processing of Barauni phenol raffinate 2.05
Simulation of BPCL reformer for increased throughput 0.60
Studies on the feasibility of producing 1.20
pure benzene from crude benzene

Characterisation of crude oils 7.90
Evaluation of NGL samples 0.82
Characterisation of the residue and clarified 0.66

oils from BPCL and Gujarat refinery

Evaluation of naphtha from BH crude 0.70
Evaluation of crude oil samples 2.96
Combustion pressure studies 0.90
Evaluation of engine oil IAL 1010 377
Evaluation of fuel economy additives 1.364
Performance evaluation of crank-case oil 6.82

IOC Servo-Super IOW

Use of multifunctional additives in 16.00
motor gasoline

MCW production from Haldia HN & BN slack waxes 1.30
Studies on purification of acetic acid B.75

Total 60.604

Sbonsored
Projects
Completed
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Projects

Evaluation of activated charcoal for
merox units

Simulation of BPCL reformer for increased throughput
Solvent development for aromatics extraction
Characterisation of LAB and heavy alkylates

Development of catalyst for dehydrogenation
of n-butane/isobutane to butylenes

Development of a process to produce isophthalic
acid from m-xylene

Production of adipic acid by one step oxidation
of cyclohexane

Feasibility studies for formulations
of aviation gasoline

Needle coke production for Barauni refinery
Characterisation of NGL samples from Hazira
Performance evaluation of crank-case oil

Performance evaluation of crank-case oil
IOC Servo-Super IOW

Feasibility of using scavenger free TEL
in motor gasoline

Feasibility study for production of MCW
from BH short residue

Feasibility of making bitumen from PDA
asphaltics in combination with suitable fluxes

Extraction of BH VGO for CBFS
Pilot project on CNG at Nagapattinam

Physico-chemical characterisation and pilot
plant studies for the used reformer catalyst

Evaluation of IPR-2001/RG 482 reforming catalyst
for Barauni and Digboi refineries

Characterisation of the residue and clarified
oils from BPCL and Gujarat refinery

Value, Lakhs
1.00

0.60
11.00
2.00

22.00
11.00
14.00

8.50

3.75
0.48
5.81

3.13
7.25
4.50
3.60

1:90
2.41

3.75
10.00

0.66

Sponsored
Projects
Taken up
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Projects

Evaluation of naphtha from BH crude
Evaluation of crude oil samples
Evaluation of MS samples for use of MFA

Use of multifunctional additives in motor
gasoline

Studies on purification of acetic acid
Studies for development of liquid phase
adsorption process for production of

petrochemical grade hexane

Evaluation of used oil additive field trial
in STU’s

Utilization of 3% methanol-gasoline M-3 blend
on Maruti van of PCRA

Development of fuel-efficient kerosene
pressure stove

Evaluation of fuel economy additives
Transfer of technology on PTBP
Transfer of technology on BHT

Job work for vacuum distillation and
hydrogenation of PAO

Performance evaluation of crank-case oil

|OC Servo-Super IOW
Performance evaluation of crank-case oil

Utilization of 3% methanol-gasoline blend
in Indian vehicles

Use of CNG as substitute of diesel in road
transport sector in Tripura

Mathematical simulation of spray
mixing and combustion of Swaraj
Mazda engine

Market survey to establish demand for
NGL products

Value, Lakhs
0.70
5.92
1.54

16.00
0.75
2.00
2,175
1.200
1.20

1.364
10.00
10.00

1.20
6.82

5.46

20.00
10.50

0.60

1.02

Total 213.109
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Projects

Conversion of low octane paraffins to _
high octane products over modified zeolites

Irregular and abnormal combustion in two-
stroke Sl engines, their control and
improvement in fuel efficiency and emission
through scavenging reorganisation

Development of catalytic converter to reduce
emission levels in 2/4-stroke S| engines

Studies on hydrostabilization of LCO
and heavy naphtha mixture from FCC of CRL

Development of suitable catalyst for
desulphurisation of fuel gases

Development of a process for
manufacture of pyridine/picolines

Evaluation of activated charcoal for merox units
Characterisation of LAB & heavy alkylates

Development of catalyst for dehydrogenation
of n-butane/isobutane to butylenes

Development of a process to produce iso-
phthalic acid from m-xylene

Production of adipic acid by one step
oxidation of cyclohexane

Feasibility studies for formulation
of aviation gasoline

Needle coke production for Barauni refinery
Characterisation of NGL samples from Hazira

Performance evaluation of crank-case oil IOC
Servo-Super IOW

Feasibility of using scavenger free TEL in
motor gasoline

Filiration study for solvent deoiling of AOD stock

Studies on processing of PWD (370-480°C)
ex Digboi Refinery

Value, Lakhs

10.50

5.60

2.66

2.50

4.00

2.50

1.00
2.00

22.00

11.00

14.00

8.50

340
0.48

31,307

495

0.80

435

Ongoing
Sponsored
Projects
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Projects

Feasibility study for production of MCW
from BH residue

Feasibility of making bitumen from PDA

asphaltics in combination with suitable
fluxes

Extraction of BH VGO for the CBFS
Pilot project on CNG at Nagapattinam

Physico-chemical characterisation and pilot
plant studies for the used reformer catalyst

Solvent development for aromatics extraction

Feasibility of making paving grade biutmens
using BH short residue

Blending correlations

Evaluation of IPR-2001/RG 482 reforming
catalyst for Barauni and Digboi refineries

Indian reference materials
Evaluation of MS sample for use of MFA

Evaluation of used oil additive field trial
in STU’s

Conservation of two-stroke engine oils
Evaluation of fuel economy additives

Utilization of 3% methanol-gasoline blend
on Maruti van of PCRA

Improvement of LPG stove

Performance trial of IIP film burner with
natural gas

Performance of IIP film burner utilizing preheated air
Development of fuel efficient kerosene pressure stove

Development of two butylated phenol based
antioxidants

Technology transfer for making/designing
PTBP plant of 500 TPA capacity

Value, Lakhs

4.50

3.60

1.50
2.41

3.5

11.00
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4.80

10.00

0.50
1.54

2,148

4.00
1.86

1.20

0.60

1.10

1.60
1.20
550

4.25
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Projects

Process development for white oil
manufacture

Literature survey on production of iso-

butyl benzene (IBB)
Collaborative work on TMS
Transfer of technology on PTBP
Transfer of technology on BHT

Job work for vacuum distillation
and hydrogenation of PAO

Performance evaluation of crank-case oil

Demonstration project on bi-fuel operation of
diesel vehicles with alcohol-phase Il ethanol (Diesel)

Use of CNG in road transport vehicles-
phase- laboratory trials

Use of CNG as substitute of diesel in road
transport sector in Tripura

Vehicular emission strategy-
A state-ofthe-art report

Frictional loss and mass emission
measurement of Escorts engine

Studies for assessing the cost benefit
implications for proposed change of BIS
specifications for HSD and motor gasoline

Studies required for optimum operation
of dewaxing/deoiling units in lube refineries

To evaluate the optimum oil /fuel ratio
of Bajaj auto-rickshaw 2-stroke engine

Infra-structure for evaluation of CNG
retrofit kits at IIP

Development of a 2-stroke engine for
CNG operation

Programme for determination of CNG flow
quantity from pressure-volume-related measurements

Market survey to establish demand for NGL
products

Value, Lakhs
0.675

0.35

6.00
10.00
10.00

1.20

5.46

12.782

4.05

10.50

4.50

0.47

a1.25

15.00

20.00

20.00

Free

1.00
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Projects

Utilization of 3% methanol-gasoline blend
in Indian vehicles

Mathematical simulation of spray-mixing and
combustion of Swaraj Mazda engine

Development of petroleum base
electrode pitches

Studies on fluxing of asphalt with
extract/HCGO as fluxing agent for the
manufacture of marketable grades of
asphalt.

Studies for development of liquid
phase adsorption process for production

of petrochemical grade hexane.

Microbial enhanced oil recovery

Value, Lakhs
20.00

0.60
12.00

1.49

2.00

25.18

Total 411.66
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RESEARCH COUNCIL

Shri Lovraj Kumar
77 Sundar Nagar
New Delhi - 110 003

Shri K N Venkatasubramanian
Chairman

Indian Oil Corporation Ltd
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Institutional Area

New Delhi- 110 003

Prof K Vasudeva

Department of Chemical Engineering
Indian Institute of Technology

Hauz Khas

New Delhi- 110 016

Dr D N Rihani

General Manager (R & D)
Engineers India Limited
Sector 16

Near Village Chander Nagar
Gurgaon, Haryana

Shri V Raghuraman

Dy Director General
National Productivity Council
Utpadakata Bhawan

Lodhi Road

New Delhi - 110 003

Shri S L Khosla

Chairman

Qil & Natural Gas Commission
Tel Bhawan

Dehradun - 248 003

Shri TS Krishnamurthy

Executive Director

Centre for High Technology
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7 Institutional Area
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New Delhi 110 003

Shri M B Lal
Advisor (R)
Ministry of Petroleum & National Gas
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Smt. Lalitha B Singh
Advisor (PC)
Department of Chemicals & Petrochemicals

Shastri Bhawan
New Delhi- 110 001

Dr Paul Ratnasamy

Dy Director

National Chemical Laboratory
Pune - 411 008

Prof D V Singh

Director

Central Road Research Institute
PO-CRRI

New Delhi- 110 020

Dr T SR Prasada Rao
Director
Indian Institute of Petroleum

Dehradun - 248 005

Dr V K Bhatia

Scientist E - I

Indian Institute of Petroleum
Dehradun - 248 005

MANAGEMENT COUNCIL

1. DrTSRPrasada Rao
Director, |IP

2. ShriJ P Kaushish, Scientist-F
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4. Dr Mathew Abraham, Scientist E-l
IIP

5. Dr (Ms.) A Masohan, Scientist-C
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CANTEEN COMMITTEE
1. Shri H K Madan

2. Dr (Sushri) A Masohan
3. Shri Vijay Chhibber
4. Shri G P Sharma

5. Shri Virendra Kandpal

6. Dr Ashok Kumar
7. Shri Harbans Singh

PATENTS & PUBLICATION COMMITTEE
1. Shri G Balamalliah

2. Dr P C Nautiyal

3. Dr AN Goswami
4. Dr A K Gupta

5. Dr Pradeep Kumar
6. Shri) D Ahluwalia

QUARTER ALLOTMENT COMMITTEE
1. Shri M N Bandooni

2. Shri AK Singh
3. Shri CR Srivastava
4. Shri Rajendra Singh

5. 506
LABORATORY SAFETY COMMITTEE
1. DrVR Sista

2. Shri S K Khanna
3. DrML Sagu

4. Dr Ashok Kumar
5. Shri SKJain

6. Shri V K Verma

7. AO

Se.H
5o G
JSA

Sr. Steno

Asst. Manager
(Canteen)

RMO

TO-B

Se. F

Sc. Ell
Se.C
Sc. El
Sc. El

TOC

Se¢. €
SSA
Jr. Engr.

Helper-B

Sc. Ell
Se.C
Sc. Ell
RMO
Ell

TO-C

Chairman

Secretary

Chairman

Convener

Chairman

Convener

Chairman

Convener
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DIRECTOR GROUP IV - (7)
Dr TSR Prasada Rao

GROUP IV (6)
Shri Sudhir Singhal

SCIENTIST-F GROUP-IV (5)

1.Dr G C Joshi

2. Shri P N Bhambi 3. Dr VR Sista

SCIENTIST E-Il GROUP-IV (4)

Shri G N Kulsrestha
Dr B P Pundir
Shri R P Mehrotra
Dr K S Jauhri

Dr P C Nautiyal
Dr V K Bhatia

Dr B S Rawat
Shri K G Mittal
Dr S D Bhagat

Dr Himmat Singh
Shri K K Gandhi

. Shri S K Jain

.Dr B B Agrawal

Dr P K Pandey
Shri TN Singh
Shri V K Kapoor
Dr A K Gupta

Dr Pradeep Kumar
Dr M L Sagu

Shri D L Kapoor

21. Shri Y Kumar

22. Shri VK Jain

23. Shri B R Chadha
24. Shri ) S Bahl

25. Shri V P Malik
26.Dr ] S Bawa
27.Dr K M Sharan
28. Dr Uma Shanker
29. Shri P C Gupta
30. Shri R K Sharma
31.Dr D C Madhwal
32. Shri Mohd Anwar
33.Dr G C Misra
34..Dr K M Agrawal
35. Shri S C Vishnoi
36. Dr M P Saxena
37. ShriR S Gaharwar
38. Dr P S N Murthy

39. Dr S D Phatak

Members of
Staff
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17.
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12,

SCIENTIST E-1 GROUP-IV (3)

. Shri S K Jain

.Dr1D Singh

. Shri O N Anand
.DrV R K Shastry

. Shri R N Roy

. Shri G S Choudhary
. Shri D S Rawat
.DrY K Kuchhal

. Shri G S Dang

Shri M M Kumar

. Shri A Jayaraman

Shri H K Madan
Shri R L Mendiratta
Shri J M Nagpal
Shri J R Rai

Dr Mukesh Saxena

Dr Mathew Abraham

Shri Promod Khanwalkar

Shri K S Kambo

20.Shri B M L Wadhera

21. Shri Mohan Lal

22.Dr G Muralidhar
23.Shri N Ray

24.Shri S S L Garg
25.Dr H B Goyal
26.Shri V S Saini
27.Shri U C Agrawal
28.Dr Lalji Dixit

29. Shri Rameshwar Prasad
30. Shri S K Bansal
31.Dr A K Bhatnagar
32.Dr S K Goyal

33. Shri Dinesh Kumar
34.Dr R Moolchandra
35. Shri Kaushal Kishore
36.Shri G S Sarna
37.Dr S C Joshi

38. Shri R P Badoni

39. Shri P N Bhaskar
40.Dr A N Goswami

471.Shri Som Nath Puri
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SCIENTIST C GROUP-IV (2)

1.Dr S N Sharma

29. Shri A K Jain
2.Shri V P Chawla

30. Shri Sudhakar Das
3.Shri V K Verma

31.Dr D S Shukla

4.Shri B M Shukla '
32. Shri V P Sharma

.DrM
8: BirearigesRamm 33. Shri N K Pandey

6. Shri J Sharma 34. Shri U C Gupta

7. Shri AK Aigal 35. Shri K N Dobhal
8. Shri K Kumar 36. Shri H C Chandola
9. Shri S K Chibber 37. Shri Nishan Singh
10. Dr S K Singhal 38. Shri V B Kapoor
11. Shri O P Gupta 39. Dr A K Saxena
12. Shri L D Sharma 40. Dr (Ms) Asha Masohan
13. Shri P B Semwal 41. Dr A K Chatterjee
14. Shri Srikrishan Gupta 42. Dr D K Adhikari
15. Shri R L Sharma 43. Shri P K Sharma
16. Shri R P Dabral A4.DrRP S Bisht
17.Dr M K Khanna " 45. Shri AV Gomkale
18. Shri S F Fish 46. Shri PK Jain
19. Shri K M Agrawal A7. Dr Bir Sain
20.Dr R B Gupta 48. Dr O S Tyagi
21. Shri PV Dogra 49. Shri P K Goyal
22. Dr S P Srivastava 50. Shri U K Jaiswal
23. Dr Mahendra Pall 51. ShriJ P S Sharma
24.Dr R C Purohit 52. Shri R K Agarawal
25.Dr H U Khan 53. Shri S M Dhir
26. Shri Basant Kumar 54. Shri G S Bhandari
27. Shri N N Kulsrestha 55.Dr S K Sharma

28. Shri A K Gondal 56. Shri S M Nanoti
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11.

SCIENTIST B GROUP-IV (1)

. Shri S K Khanna

12. Shri A K Agrawal

. Shri Deepak Tandon

13. Shri Y K Sharma

. Shri KD Neemla

14. Shri Neeraj Athaiya

. Shri Purshotam Das

15. Shri S C Gupta

. Shri M H Upadhyaya

16.Dr S LS Sarowha

. Dr Gautam Das

17. Smt Poonam Gupta

. Shri Sudhanshu Gupta

18. Shri R K Chawla

. DrJ K Gupta
19. Dr (Smt) Anshu Nanoti
. Shri Yad Ram
20. Shri Prem Pal
Shri G B Tiwari

21. Shri Rajesh Kumar
Dr B M L Bhatia

TECHNICAL OFFICER E-1 GROUP-IV (3)
Shri M N Bandooni 2. ShriT C Joshi

TECHNICAL OFFICER C GROUP-IV (2)

. Shri C M Khanna 4. Shri N R Gupta
. Sushri S K Chopra 5. ShriJasbir Singh
Shri R K Banerjee 6. Shri D D Sharma

TECHNICAL OFFICER B GROUP-IV (1)
Shri C N Bhargava 3. Shri AL Arora

Shri P S Phull 4. ShriHR Agrawal

TECHNICAL OFFICER E-1 GROUP-III
Dr Ashok Kumar (RMO) 2. Shri R C Joshi
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TECHNICAL OFFICER C GROUP-III (5)

. Shri S Portion 2. Shri H S Mathur

TECHNICAL OFFICER B GROUP-III (4)

Shri S A Qureshi 7. Shri S P Dobhal
Shri S K Malhotra 8. Shri B S Jaiswal
Shri R S Kaushik 9. Shri H B Kothari
Shri § C Gupta 10. Shri S P Sharma
Shri G N Madhwal 11. Dr (Smt) Lalita Bakaya (RMO)
Shri Govind Ballabh 12. Shri H S Sewak

TECHNICAL OFFICER B GROUP-III (4)

. Shri SV K Dilawar 3. Shri A D Chhabra

. Shri G P Sharma

TECHNICAL OFFICER A GROUP-III (3)

. Shri M N Sharma 13. Shri S K Bhaskar
. Shri C B Nautiyal 14. Shri AK Singh

. Shri K G Sharma 15. Shri Vijay Kumar
. Shri Guru Prasad 16. Shri B S Goel

. Shri K K Kaul 17. Shri Mool Chand
. Shri J S Dutta 18. Shri A K Saxena
. Shri Mahipal 19. Shri R C Ghildiyal
. Shri G S Bisht 20. Shri S K Agrawal
. Shri | P Singh 21. Shri U D Semwal
. Shri R K Bahl 22. Shri G C Gupta

. Shri P N Kapoor 23. Shri R A Garg

. Shri J R Negi
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1.

12,

183.

14.

EXECUTIVE ENGINEER GROUP-V (A) (5)
Shri HR S Sharma

GROUP-V (A) (3)

. Shri J K Kumar 2. Shri R L Ghai
ADMINISTRATION

. Shri Hanumant Lal Controller of Administration
. Shri B S Rawat Finance and Accounts Officer
. Shri N'S Ramola Security Officer
. Shri K A Qurieshi Sr. Stores and Purchase Officer
. Shri S Gnanaprakasam Dy. Stores & Purchase Officer
. Shri Kulwant Singh Dy. Stores & Purchase Officer
. Shri M R Bhagat Section Officer
.ShriB D Voshishfiwo Section Officer
. Shri B Nath Section Officer

Shri A K Razdan Section Officer

Shri Vinod Kumar Section Officer

Shri S P Kothari PS

Shri A P Bhatia SPA

Smt Sushila Singhal SPA
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