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From the

Director's
Desk.......

It gives me immense pleasure to present the Annual Report of CSIR-IIP for the year 2014-2015 highlighting our
achievements and contributions. | am glad that the Institute has registered an exceptional all-round progress
during 2014-2015; ranging from high science, translational research, technology development and
commercialization, developing human resource, societal intervention and strengthening and extending our
collaboration with industries.

I am happy to inform you that following our continuous and untiring efforts, we have bagged an order for the
implementation of CSIR-IIP technology for installation of advanced internals in the soaker drum of the
Visbreaking Unit at Haldia Refinery (IOCL); this is the third installation after HPCL Vizag and 10C Mathura. We
have continued with our efforts to commercialise THOXCAT -ES catalyst for LPG sweetening both in India and
abroad; there is an exciting opportunity ahead at Sohar refinery in Oman. We continue to make strong efforts
to commercialise our technologies for waste plastics to diesel, bio-jet fuel etc. Maintaining our focus on IPR,
we have been awarded 8 foreign patents and 5 Indian patents, while we have filed 17 patentsin India and 5
patents abroad.

Ever since CSIR started the CSIR Innovation Award, for the second time, we bagged the CSIR Technology Award
for innovation — 2014 for ‘A process for simultaneous production of U.5-grade gasoline and high-purity
benzene from C, heart cut of FCC gasoline’. We received this award together with our technology partners,
M/s Reliance Industries Limited. | was awarded the ICC D M Trivedi Lifetime Achievement Award for my
contribution to Indian Chemical Industry, 2013, 51 & =vien, afrs fe<t aifusrl =1 fet # de T W s
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We have taken up more than 70 new projects this year for which we have signed many agreements and MoU's
with both Indian and international organisations: SABIC, NRDC, Deepak Nitrite, EIL, NRL, TECHNIP, Haldia
Petrochemicals, AOD Digboi, GAIL etc., to name a few. A record 94 projects have been successfully completed
this year with our ECF earnings again running into double-digit figure i.e, Rs 12 crores. | am proud to mention
that out of this around Rs 8 crores are from Private, Public Sector and Foreign companies.

| am glad to inform that we have published a total of 104 high science-based research papers with an average
impact factor of 3.85 in peer-reviewed journals whereas more than 50 research papers were presented in
national and international conferences/seminars during the year. We have presented papers in prestigious
international conferences, such as, SAE World Congress, Graphene Week, DGMEK conference and | am proud
to mention that for the first time we had both an oral and a poster paper in the famous World Petroleum
Congress held in Moscow, Russia.
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As an outcome of the 19" meeting of the Indo-Russian Working Group on Energy and Energy Efficiency held at
New Delhi, CSIR-IIP, Dehradun and the GCE Group, St. Petersburg, Russia, organized a joint workshop on
'Energy efficiency advancement methods for industries : trends and innovations' during November 28-29,
2014 at our Institute.,

This year has been a landmark year for the Institute due to the visits of several dignitaries. The Institute was
blessed with the visit of Bharat Ratna Prof Chintamani Nagesa Ramachandra Rao, FRS on 24" April, 2014
wherein he gave a fascinating lecture on history of science and took time out to interact with the scientists as
well as students. This year we celebrated our 54" Foundation Day with our founder organization, namely, IFP.
Mr Georges Picard, executive Vice-President and CEQ, Institut Frangais du Petrole {IFP) and AXENS-IFP Group
Technologies flew from France especially for this occasion and was accompanied by Mrs Yolande Rondot,
Deputy Director, International Relations Division, Mr Eric Caprani, Technology Development Director and Mr.
Jean-Paul Margotin, Managing Director, Axens.

We had the proud privilege of welcaming Dr D N Rihani, Ex-Executive Director, Technip India Ltd., and Mr
Narendra Taneja, Chairman and National Convener, Energy Cell, as the Chief Guests for the Technology Day
and CSIR Foundation Day celebrations, respectively,

We continue to organize the Qil and Gas Conservation Fortnight jointly with the PCRA and the oil companies.
We had the honor to welcome Hon'ble Chief Minister of Uttarakhand Shri Harish Rawat along with the
Hon'ble Minister of Sports, Forests and Wildlife, Law & lustice, Govt, of Uttarakhand, Mr Dinesh Agarwal.

In line with the GOI's Swacch Bharat Abhiyan, to create awareness in the society, a cleaning drive was initiated
on 2" October 2014 within the campus of the Institute.

As per our mandate and our unigque position, we continue to provide valuable training and skill development
to the personnel from the oil industry & related fields such as the automobile industry and the transport
sector, Atotal of 15 training courses were conducted in petroleum refining technology, vehicular pollution ete.
Five research scholars were awarded PhD/ DPhil degrees in various disciplines of science.

February 3, 2015 was indeed a landmark day in the history of our Institute when | took over as the Director-
General of CSIR, With the support of my scientists, | am sure that | will be able not anly to meet, but, also to
exceed, the expectations of our President and Vice-President of the CSIR Saciety, who have put their faith and
trustin me to shoulder this huge responsibility.

The above extraordinary achievements of this Institute and our scientists would have not been possible
without the support and well wishes of our stake-holders and the untiring efforts by our scientists and the
staff. | thank all our stake-holders, scientists and the staff for their help and commitment to science and
societal intervention.

AAAL ax_cﬁ_n__f
(Dr Madhukar Omkarnath Garg)
Director
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aueifagdal ve e # : Ieg—ud Ud Uded
ACHIEVEMENTS AT A GLANCE : PAPERS & PAENTS

Papers in Journals 104
Papers in Indian Journals 3
Papers in International Journals 101
Papers in 5Cl lournals 92
Papers in Mon-SCI lournals 12
Average Impact Factor 3.85
Papers Presented in Conferences 57

Mumber of Persons who attended Seminars/ Conferences 51

Mumber of Patents Filed in India 17
Mumber of Patents Filed Abroad 8
Mumber of Patents Sealed in India 5
Mumber of Patents Sealed Abroad ]
a1ey 6! yare 9 faxhiy o 201415 @ SR WiUwaEaR-AUY @ A9 : Ko 1202.80 ANE
The CSIR-11P's ECF during the Financial Year 2014-2015 : Rs 1202.80 lakhs.
yREIwHTEd / Project-wise &34 / Sector-wise
(Rs. in Lakhs) 33506 (Rs. in Lakhs)

B Government Organizations
W Spansored Projedts

B Private industeies
™ PSEs Refineriey

W Grant-ie-Asd

& Collaboratives Cogperative ARD
® AED Consultancy B Foreign Companies
w Training Sevviced
® Techacal Service

® Pramea/Royalty
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1.1 uRepeor drelffia)/Refining Technology
1.1.1 (Afes Frssdvi/Aromatic Extraction

* Support on BDEP and Commissioning the
Technology: Simultaneous Production of Pure
Benzene and US Grade Gasoline from FCC C, Heart
Cut (Deisohexaniser side cut)

Worldwide, there is continuous thrust to reduce benzene
content in gasoline as a part of the clean air programme,
Gasoline specifications of benzene in US have been
revised to maintain 0.62 vol.% maximum, effective from
2011, Typical streams used at Jamnagar, RIL for blending
In gasoline pool are reformate, FCC gasoline, straight-run
naphtha, alkylates, hydrocracker light naphtha, TAME,
ete. Out of these, FCC gasoline is the major contributor of
benzene in the gasoline pool. The normal process to
remove benzene from FCC gasoline Is to saturate them
using any of the commercially available technologies
such as BenSat, BENFREE, CDHYDRO, etc.

Looking at the high severity FCC operation at lamnagar,
RIL; through-put, margin between gasoline and benzene,
etc., it is economically attractive to extract high-purity
benzene from FCCgasoline instead of saturatingit,

CSIR-IIP had done 'Proof of concept’ (POC) study for FCC
gasoline select cut (Reliance SEZ DIH side cut sample) to
extract benzene and established appropriate process to
scale it up for commercial design.

After POC, further experimental as well as simulation
studies were carried out to fine tune the end product
purity, yield and other operating parameters,

CSIR-IP could achieve targeted specifications of US-
grade gasoline in the raffinate product and simultaneous
production of benzene-rich extract (benzene >95 mass%)
was also feasible. Finally, the CSIR-IIP submitted an
exhaustive Technical Information Package to RIL on
completion of the project. The CSIR-IIP team participated
in BDEP and Detailed Engineering alongwith Technip,
New Delhi and RIL. Plant commissioning based on the
technology is expected by September, 2015.

* Upgradation of Residual Fuel Oil using non-HDS
Route such as Oxidation/ Solvent Extraction

Residual fuel oils (RFO) are the products produced by
blending residues obtained from various processes of a
refinery, such as the mixture of vacuum-flashed VB
residue, atmospheric VB gas oil, vacuum residue from
high-sulphur crude, PDA pitch, heavy extracts etc. Hence,

CSIR-Indian Institute of Petroleum, Dehradun

CRIR-IIP Aneual Repairt 2074-26T35

RFO may contain significant quantities of impurities such
as asphaltenes (3-10%), nitrogen (0.25-0.6%) and
sulphur (3-5.5%) along with some metals. The high level
of impurities in the residual fuel oil are a hindrance to
catalytic reactions as these impurities poison the catalyst
and are responsible for coke production, Fuel oils have a
broad range of volatility and viscosity. Hence, processing
of residual fuels to meet the required specifications by
hydrodesulphurization will pose problems. Since fuel oil
is also used on board ships to generate the powers to the
engine, therefore it is also known as bunker fuel. Disposal
of this product as such in the future poses a problem to
the environment.

Air pollution considerations are important in
determining the allowable sulphur content of fuel oils,
Sulphur content is frequently imited by legislation aimed
at reducing sulphur oxide emissions from the
combustion equipment. These laws require sulphur
content to be below a certain level, usually 1.0, 0.5, or
0.3%. Hence specifications of residual fuel oil become
increasingly stringent with respect to sulphur content,

Considering future specifications of residual fuel oil
(RFO) & the limitations of HDS process, there is an urgent
need for development of an innovative process based on
non-HDS route. This will also help in saving hydrogen in
enormous amaunts and subsequent reduction in green
house gases,

Following activities were carried out under this project

# Extraction runs at 70 °C were carried out in a glass
mixer settler reactor with different streams of
residual fuel oil (RFO), e.g. Vistar, containing ~ 6%
total sulphur, Vacuum residue (VR), Light Extract,
Heavy extract, gas oil and combination of Vistar and

Extraction Studies nf
Oxidized GO (S =1.47 %)

RELC = Ratfrune Myiliocsrbond [Sobvert-frer B3], /8 = | »/w, Temparatome 70 °C

1 NMP+3% Hi_'ﬂ' 0.18 73.06
2 Acetonitrile 0.19 70.37
3 TMP 0.23 87.94
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Figure-1: Effect of various solvents on extraction of gas oil stream
o Haftayte wpdmoarbon: wi® it

@ FaMagte Mytbnorartaon Tiokd w b tee

Microwave-assisted ODS of Vistar + GO (60:40)
wt% sulphur feed = 4.44 wt.%

Feed/

Lo g S e e |
Ratio

1 500 &0 1.0 1.29 48.2

2 600 30 0.5 1.36 39.0

3 00 30 1.0 116 8.0 ‘

4 750 0 1.0 132 50.2*

5 800 &0 10 93 43.6

f No MW 60 1.0 0.88 33.5

|Oxidized samples were washed and extracted using
NMPT+30% as extraction solvent , SIP=1w/w:
* NMP + 10% water extraction solvent]

LHtraso

Conclusion: Increasing O/5 tesulted in greater sulphur reduction

fasi4 vd dlalfret s 4t/ Contributions to Science & Technology

VR with gas oil (viscosity cutter) and different
aqueous solutions of solvents e.g. NMP, DMF,

aAcetonitrile ete,

Oxidation runs at 70 *C were carried out in a glass
mixer settler reactor with different streams of
residual fuel oil (REQ) e.g. Vistar containing ~ 6% total
sulphur, Vaccum residue (VR), gas oil and
combination of Vistar and VR with gas oil [viscosity
cutter). Oxidation runs were followed by extraction
with non-polar (n-Heptane or n-Decane) followed by
extraction of oil phase by polar solvents e.g. agueous
solution of solvents viz. NMP, DMF, Acetonitrile etc

= Batch LLE data completed with various solvents and
feed mixtures

» (Oxidative Desulphurization study carried out

» Oxidative Desulphurization study carried out in the
presence of external field microwave and ultrasound

followed by extraction with non-polar and polar
solvents

» Thefinal reportis under preperation

* Establishing Proof of Concept For Processing
Straight-run Naphtha for Recovery of Naphthenes
And Aromatics

Following steps were involvedin the process
» Charactenization of feedstock

» Continuous counter-current extraction column runs
{using the same process operating conditions as
used in the simulation model)

» Preliminary simulation had been performed using
the procured feedstock

Fine-tuning Process Simulation Model

» The expenmental results obtained were compared
with results of the preliminary simulation model

» Continuous counter-current extraction eclumn runs
were conducted to verify the simulation-derived
process operating parameters and results.

Recovery of naphthenes and aromatics by separationof a
naphthenes- & aromatics-rich extract stream (lean in
paraffins) and a paraffins-rich raffinate stream (lean in
naphthenes and aromatics) from straight-run naphtha /
or similar feedstocks using solvent extraction route was
achieved. Data were presented to M/s SABIC, Europe at

CSIR-Indiun Institute of Petrofeum, Dehradun
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M/s SABIC, the Netherlands by the CSIR-IIP team. M/s
SABIC were satisfied with the outcome of the study. The
final report was submitted to M/s SABIC, Europe.

1.1.2 wftrfra wfawuw va sqaev1/ Mathematical
Modelling and Simulation

* Mini DME - A Custom-Designed Solution to Bring
Stranded Gas to the Energy Markets

This project would be undertaken by an Indian and
Australian consortium including the CSIR-Indian Institute
of Petroleum [(lIP), Bharat Petroleum Corporation LTD
(BPCL), the IIT-Roorkee (IIT-R), CSIRO, The University of
Melbourne (UoM) and RMIT University, with the IIP and
CSIRO acting as the co-ordinating institutions in India and
Australia respectively. The modelling and simulation of
DME process for selection and the development of DME
process are major activities being carried out in modelling
and simulation area. DME can be produced by two
distinct methods, namely, methanol synthesis from
synthetic gas, followed by its dehydration (Indirect route:
2 steps) and directly from synthesis gas in a single stage
using bi-functional catalysts (direct route: 1-step).

CSIR-Indian Institute of Petroleum, Dehradun
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Methods for DME production

In this project, kinetic medeling & simulation of the
processes involved in DME production with the aim of
developing the kinetic model required for designing of
the reactors, improving the process energy efficiency and

Table 1. Process summary for 10TDP DME plant

omarm |

Specific Methanal production rate

(kmol methanol/kmol CH,) 0.84
Specific DME production rate
(kmol DME/kmol CH,) DA%
Specific energy requirement
(kW/kmol DME) 863
Specific CO, footprint
(kmol of CO,/kmol DME) 0.2156
Reformer per pass conversion 95
Methanol reactor per pass conversion 62,88
DME reactor per pass conversion 80.45
Need for separation train Yes
Need for compression Yes
Specific oxygen requirement
(kmal 0,/kmol DME) 1247
Specific water requirement

0.0133

{kmol H,0/kmol DME)
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lowering the green house gases emission was carried
out. Operational parameter sensitivity analysis for
methanol and DME reactors reveals that the
performance of the reactor strongly depends on H,/CD
ratio,(H.-CO,)/{(CO+CO;} or R-Value ratio, €O, % in feed,
temperature and pressure and have great impact on the
yield, selectivity of DME and econamics of the whole
plant. The separation steps involved were simulated
using the simulation model interaction parameters
which were fine-tuned using the vapor-ligquid
equilibrium. The data reported in literature to assure the
simulation results are reliable.

Kinetic models of reforming processes such as steam
reforming, autothermal reforming and catalytic partial
oxidation, used for syngas generation, were developed in
ASPEN PLUS V8.4 using the reported kinetic data in
various papers. Methanol synthesis and methanol
dehydration kinetics models were also developed in
ASPEN PLUS VB.4 using reported data. After proper
validation of kinetics model with literature data and
conceptualization of process flow scheme with the
recycle loops, simulation of complete process (ATR + 2-
Step) for 10 TPD DME plant was carried out to generate
material and enaergy balance. The separation train
required to separate the effluent from methanol reactor
and DME reactor were also simulated, The over-all
process summary for 10TDP DME plantis given in Table 1.

*  Molecular Modelling and Simulation application in
Hydrocarbon Science & Technology

The focus of this project in modelling and simulation was
on evaluation and design of conventional and non-
conventional solvents for sulphur and aromatic removal
from gaseline and gas oil. Gas oil consists of a mixture of
paraffins, cycloparaffins, aromatics, sulphurand nitrogen
compounds along with metal impurities. The presence of
aromatics, sulphur and nitrogen compounds in gas oll
generates hazardous emissions in the environment and
adversely affects the performance of emission contrel
technologies during its combustion in the engine, This
compels the oil Industries to produce the sulphur,
nitrogen and poly-aromatics-free gas oil. Hydro-
processing Is the most widely used commercial process
to remove these impurities. However, for deep remaoval
of undesired compounds very severe operating
conditions are required which result in huge investment
and operational cost in hydro-processing. Therefore,
refiners are looking for development of less energy- and

g va oteiva) & a)i4i/ contributions to Science & Technology

capital-intensive {either alternative or complementary)
methods for production of ultra-clean gas oil. Soivent
extraction which operates at mild temperature and
pressure can be used as complementary procéss to
produce clean gas oil with lower capital and operational
costs. A schematic of solvent extraction process is given
inthe figure below.

Raffinate with reduced
refracuive sulphur and
TIEOZEn compounds o

Solvent rich phase

Expact-hydrocarbon
CHFS 1o
delayed Coclier

L J

Somematic diceram of gas odl selvent eirae o process

Selection of a suitable solvent is of great importance in
solvent extraction as it governs guality of products and
also controls the initial and operational investment of the
process. The success of the commercial process depends
on the performance of the solvent in extraction process,
For evaluation of organic and ionic liquid (IL) solvents tor
gas oll desulphurization a new strategy was
conceptualized (Figure on next page).

CSIR-Indian Institute of Petroleum, Dehradun
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product obtained in certain HDPE manufacturing units. A
feasibility study carried out earlier with the objective of
adding value to this by-product shared that paraffin wax,
micro-crystalline wax and grease can be obtained from
these. A bench-scale study was taken up with the
objective of setting up a full-fledged continuous unit (3-5
kg/hr) for conversion of low-polymer wax (LPW) to waxes
and greases for establishment of process parameters,
improvement in guality and yield of products and
obtaining detailed material and energy balance as well as

A novel strategy for evaluation of solvents for gax il desulphurization

1.1.3 #wiw warfa®l/Wax Rheology

« Conversion of Waste Plastics to Automotive
Fuels and Aromatics : Preparation of Basic
Design Engineering Package and cost estimation
for10TPD

The Institute alongwith GAIL (India) Ltd. developed a
novel| process for converting waste plastics,
particularly polyolefins, to value-added products
like automotive-grade fuels (gasoline and diesel)
and petrochemical feedstocks. The proccess has
been successfully validated at bench scale ({feed
capacity 7-8 kg per day). To promote commercial
activities, a Basic Design Engineering Package
(BDEP) was prepared and the cost of plant estimated
witha+30% accuracy.

* Bench-Scale Study for Conversion of Low
Polymer Wax (LPW) to Waxes and Greases

Low-polymer wax or polymer mud is a low-value by-

CSIR-Indian Institute of Petrolenm, Dehradun

Law Palymer Wax
(HINPE plant waste)

Petroleum Wax
{Paraffin'Microcrisialling)

Petrofesm Grease
(NLGE 243)

kinetic parameters.
* Feasibility Study for Producing Specialty Waxes

A specialty wax from indigenous sources is required for
defense purposes, for which the Institute took up a
feasibility study to investigate whether this particular
specialty wax can be produced from indigenous sources.
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1.1.4 we¥vi/ Sweetening

* Development and Commercialization of New
Ammonical Water-S5oluble Fixed-Bed
Sweetening Catalyst

a. Synthesis of fixed-bed sweetening catalyst samples
at different operating conditions

fain objective of the project is to develop a new catalyst
useful for fixed bed sweetening of cracked gasoline/
kerosenefATF, which can be impregnated on activated
carbon bed by using dilute agueous ammonical solution
Around 30 batches of catalyst were so far made
Solubility was taken as a criterion for establishing its
probable activity and preliminary screening basis. It was

bserved that 107 deg C catalysts appeared to be the
most likely ones. A detailed run was also given with our

established catalyst at 110 deg (

The trends of the solubility obtained are shown below:

120

e il
8O -~

&0 f

% Solubitly in ammonical water

98 100 102 104 106 108 110 112

Reaction Temperature, deg C

Solubilicy plof favg) of caralvies ay g funceion of

Reaction Temperdiure

b. Design and set-up of pre-treatment unit for kerosene

The glass set up for pretreatment of naphthenic acid of
kerosene fraction by alkali wash using 15 wt% NaOH
followed by water wash and final tuning by carbon and
silica gel bed was fabricated to prepare feed for pilot
piant studies. The treated kerosene was colourless with
RSH level less than 10 ppm. The doping of this pre-
treated kerosene 5 to be done by t-dodecyl mercaptan
upto 300 ppm

[Asn=1 va WYen e 4 aing14 / Contributions to Science & Technology

Ser up for pre-treatment of kerosene for reduction of TAN

c. Pilot plant runs

The pilot plant in which experiments were carried out
successfully is in the figure below. Pilot plant run was
given with commercial catalyst for comparative
performance which was found to be comparable
However, with higher solubility the bed had significant
leaching resulting in poor performance,

Pilar plans for fived-hed sweetening catalyss

The experimental conditions were:

* |mpregnation of 107 deg C (4h) and 110 deg C{4h)
catalyst

« BadAlkalinization with 7 wt % caustic

*  Runwith 280-310 ppm feed

CSIR-Indian Institute of Petroleum, Dehradun
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= |H5V=1,2,4,6,8h"

* Temperature=45+/-2.5degC
* Pressure=7kg/cm'g

d. Catalystissues beingaddressed

The catalyst batches had shown variation in solubility
from batch to batch, The matter was analysed based on
FTIR spectra and on the basis of CHNS results. It was
found that the ones with solubility of close ta 65% were
maostly having tri-substitution and the ones with lower
solubility were having di-substitutions. Accordingly, the
problem was investigated in 2-5 gm level. The variation of
this solubility could be attributed to disintegration of
sulphenyl chloride in aguecus environment especially
when temperature is above 5 deg C. Hence, a number of
batches were carried out by studying the effect of various
parameters like

* Sulphonationtempand time

+  Ammidationtempand time

*  Agueous minimized environment
* Temperature of drying

Sulphonation time and amrmidation time were found to
be important parameters during this investigation.
Further studiesare presently underway.

e. Progress review meetings

Twao progress review meetings were held during this
period. One in August 2014 and the second in March
2015, The project scope did not initially include pilot
plant activities at the CSiR-IIP. However, since the BPCL
wanted pilot plant activities to be conducted in the
Institute, the pilot plant was designed and procured. It
was to be accounted for in terms of time and project
money. BPCL accordingly signed a fresh Mol with the
CSiR-1IP for this additional work. The project tenure was
accordingly extended by 1 year.

* Commercialization of Catalyst Thoxcat ES for
Sweetening of LPG

# Anorder for 600 kgs of Thoxcat ES is expected by our
licensee M/s Lona industries from M/s Sohar
Refinery through M/s Special Oilfield Services,
Muscat.

":

M/s Essar is expected to commercialise our Thoxcat
ES catalyst, Comparative performance of Thoxcat ES

CSIR-Indiam Institute of Petvoleum, Dehyadun
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with catalystfrom Essaris doneinthe laboratory.

* Development of a New-Generation Solid Basic Oxide
or Hydrotalcite Supported Catalyst for Fixed-Bed
Sweetening Of Heavier Petroleum Fractions

The main abjective of this project is to develop cobalt
phthalocynine-based catalyst supported on solid basic
oxide or Mg-Al hydrotalcite useful for alkali-free
sweetening petroleum fractions like kerosene, ATF or
thermally/catalytically cracked gasoline.

1. Magnetically separable bi-functional catalysts
composed of cobalt phthalocyanine supported on
magnetic core-shell structured Mg=Al hydrotalcite
solid base have been synthesized,

2. The developed heterogeneous catalyst was used for
the oxidation of thiols to disulphides by using
molecular oxygen as oxidant under alkali-free
conditions.

3. Alkali-free oxidation of heavier petreleum fractions
like kerosene blended with C,, mercaptan was tested
by using the developed heterogeneous catalysts.

*  Mechanistic Kinetics Studies of LPG Sweetening
Process

The objective of the project is Mechanistic Kinetics
Studies of LPG Sweetening Process using our Thoxcat ES
catalyst

The main objectives of the proposed work are;

* To develop independent capabilities to explain the
reaction mechanisms involved in LPG sweetening
processes

*  Tostudy hydrodynamics of LPG Sweetening Oxidizer

* To study the LPG-range thiol catalytic oxidation
mechanisms and its kinetics; in-situ

* To obtain the mechanistic rate law of catalytic thiol
oxidation,

An EOQ| prepared for the chemical laboratory prepared
accordingly for in-situ studies as well, so that it may be
procured as an add-on after the reactor orderis placed.

1.1.5 ¥ yawvvi/Gas Separation

* Carbon-free Hydrogen Production using H,S in
Petroleum Refinery

Carbon-free hydrogen production using H.S at refineries
to arrive at optimized conditions in order to achieve
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better economics of the process  was the object of this
study.

The following noteworthy breakthroughs were achieved:

= Standardization of analytical procedure by the
following scheme:

i Analysis of total acidity of the liguid through
neutralization titration using NaGH

ii. Analysis of sulphate by either wusing ion
chromatograph or by indirect titration of excess
BaCl, with EDTA after precipitation of BaS0O,

iii. Analysisof iodine by redox titration

iv. lodide analysis by ion chromatograph and cross
checked with the values obtained from steps {i)
and (ii}.

v, Water amount measurement from over-all
material balance

= Establishment of two liquid-phase separation
characteristics for Bunsen reaction adding different
fractions of iodine with a total liguid volume of 15 ml,
Fig. 1 shows the photagraph of two phasesseparately,
namely H,50, phase at the top and the Hix phase at
the bottom.

Vapour
condensate

= H,80, phase

== Two liguid
inter-phase

"L—-m

Hix phase

Phase separation of Bunsen reaction products upon
acldition of excess iodine
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* Post combustion CO, Capture: Development of
Solvent System for Conventional and Phase-change
Absorption Processes

The major difficulties of using conventional amina
solvents for CO. capture from flue gas streams are high
energy requirement, large solvent circulation rate and
high solvent degradation rate, all ef which lead to higher
operating and capital cost when CO, capture is
implemented in process, especially in power plants, This
leads to very low mativation for the implementation of
CO, capture and sequestration [CCS) in power plants.
Hence, the major focus on global R&D in this area is on
developing better solvent systems with the sole objective
of reducing the cost of capture, Phase change solvents
may be a very good alternative to the existing onhe. In
accordance, the primary objectives of this work are the
following:

»  Screening of phase-change solvent systems through
rigorous experimental investigation

#  Measurement of reaction kinetics and VLE with
selected solvent(s)

= Comparison of performance with conventional
solvents

# Development of comprehensive kinetic-mass
transfer-equilibrium coupled absorption rate models

Following breakthroughs were achieved:
*  Screening of salvents

* Fabrication ofexperimental set-up
1.1.6 u—¥—gd/Gas-to-Liquids (GTL)

* Development of Catalyst for Production of Syngas
from CO, and Methane

Keeping in view of the global trends and the national
scenario for utilization of Carbon dioxide in an
economical way, [t was proposed to develop a catalyst for
production of Syngas from CO, and Methane in a lab scale
study,

Catalyst preparation was undertaken considering the
economy of raw materials and preparation method, The
catalysts were prepared by seguential incipient
impregnation method and the physico-chemical
properties of fresh and used catalysts were thoroughly
studied.

Ni-based catalysts supported on single as well as mixed
axides were prepared and initial activities were checked
for dry reforming. Reaction studies were carried outon a

CSIR-Indian nstinnte of Petvoleum, Dehradun
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high temperature micro-flow fixed-bed reactor unit,
Bazed on the feedback from the activity and analytical
characterisation studies, the catalysts were modified
with suitable promoter metals. It was observed that
deposition of carbon hano filaments on the catalyst
blocked the active metal sites and thereby decreased the
conversions of both Methane and CO, and
simultaneously increased pressure drop in the catalyst
bed that led to the shutdown of the reactor.
Regeneration studies were also be carried out in order to
remove the deposited coke but, as most of the coke was
the kind of graphitic farm, hence it could not be
effectively regenerated.

Later, tri-reforming reactions were carried out on the
promising catalysts identified in dry reforming. The
catalysts were again modified after the initial screening
tests, Long term stability studies were carried out on the
selected catalysts. A catalyst formulation GDT-7T has
shown stable performance upto around 300 hrs with
negligible pressure drop in the catalyst bed, Fig.1 shows
the wvisibility of carbon through SEM profiles of used
catalysts for dry and tri-reforming, where the tri
reforming catalysts showed negligible presence of
carbon formation. Fig.2 shows the stability of various
catalysts for tri reforming reaction studies. Among the
catalysts GDT-7T was found stable,

GOT-7T used

Fig 1 SEM micvagraphs of GDT-2 and GIT-7T
used cotalysts for dry reforming and ri-reforming, vespectively
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of various catalvsis for wri-reforming of methane
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* Direct Conversion of Syngas Selectively to Dimethyl
Ether (DME)

Recent research trends are that CO, is being used in the
Syngas generation step by CO, reforming of Methane.
Here the Syngas thus produced is used for the DME
production. DME is a versatile chemical which can be
used as high cetane fuel, substituent to domestic cooking
gas, aerosol propellent and for power generation, Direct
Syngas to DME using a suitable stable bi-functional
catalyst is more favourable than conventionally operated
eguilibrium limited two-step (Syngas to methanol and
further to DME) processes. There are no commercially
available technologies for this single-step process.

\arious catalyst recipes were prepared and their physico-
chemical characterization studies are under progress.

1.1.7 A-1—aalvi/Nano-Catalysis

¢« Selective Oxidation of Methane to Methanol over
Supported Nano-Clusters

Direct Low-Temperature
Methane Oxidation

Preparation of nano-clusters where the particle size is
below 1 nm appears the most challenging research i
terms of preparation, characterization and potential
enhancement of reactivity, The development of such
novel material is a fundamental focal point of chemical
research; and this interest is mandated by advancement
in all areas of industry and technology. Methane is the
most abundant and the least reactive of the
hydrocarbon family, thus the selective oxidation of
methane to methanol is one of the most challenging
chemical problems, in addition to being of great
practical importance. We have developed Cu-nane-
clusters (size below 1 nm) supported on nano-crystalline
MnO, catalyst which can selectively convert methane to
methanol at atmospheric pressure with molecular
oxygen to get ™ 6% methane conversion with =~ 52%

methanol selectivity.
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*  Low-temperature Water-Gas-Shift Reaction over
Pt-Nanoclusters Supported on Ce0,

With the recent development and beginning of
commerciallzation of pelymer electrolyte membrane
fuel cell (PEMFC) the demand of CO-free hydrogen has
increased to a great extent. In fact, the development of a
technology for production of pure hydrogen (with little or
no CO) conventionally and at a low cost is one of the
challenges posed to hydrogen-economy sector
Conventionally, water-gas-shift (\WGES) reaction, CO+H O
= CO. + H,, is applied in most hydrogen production
facilities to decrease the concentration of CO and to
increase simultaneously the production of H.. The
supported Cu-nano-clusters were prepared
hydrothermally in the presence of surfactant known as
cetyltrimethylammaonium bromide. |t has been abserved
that the small Cu-clusters supported on Cel. are active
for the water-gas-shift reaction. It is very interesting to
note thatwhen a smallamount of PL{0, 5wt %) was added
ta these catalysts, the activity increased dramatically.
Pt/Cu-Ce shows a CO conversion of 92 B% after 0.5'h
reactiontimeat 423K

* Dehydrogenation of Ethane to Ethylene over Nano-
Crystalline TiO,

s va wYenfa § @wirsTa / Contributions to Science & Technology

Ethylene is a wery impaortant chemical, which does not
occur in nature but still represents the organic chemicals
consumed in greater quantity worldwide. Itis mainly the
raw material for the large number of industrial products,
such as poly-ethylens, polyvinyl chioride, polystyrene,
polyester, etc, Despite the economic uncertainty around
the petro-chemical industry, ethylene production and
consumption scenario are expected to grow
continuously. The global demand of ethylene is over 140
million tonnes per year with the future growth rate of
3.5% per year. We have successfully developed a nano-
catalyst containing TIQ, nano-rod-supparted Mo ar Rh
nano-particles, which shows an ethane conversion of
~92% with ~E5% ethylene selectivity at 973K,

* Selective Oxidation of Benzene to Phenol with
Malecular Oxygen over Cu-Cr-oxide Catalysts

J

Phenol is one of the most important chemicals in the
industries, where the world production exceeds 7.2
megatonnes per year.  Industrially, phensl has been
produced from benzene by the three-step cumene
process, whichis notonly energy-consuming but also less
efficient, showing very low phenol yield (~ 5%, based on
the ameount of benzene initially used) and producing lots
of by-products such as acetone and —methylstyrene,
Direct phenol synthesis from benzepe is an alternative
way to overcome these problems. We have found that
nana-crystalline Culr catalysts show a benzene
canversion of ~30% with ~28% phenol selectivity using
airasanoxidantat 623K

* Selective Oxidation of Propylene to Propylene Oxide
with Molecular Oxygen over Ag-W-oxide Catalysts

T o
>
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Propylene oxide (PO is a versatile chemical intermediate
used in a wide range of industrial and commercial
products including polyether polyols, propylene glycols
and propylere glycol ethers, By volume, it is among the
top 50 chemicals produced in the world with the annual
production of about 5 million tonnes. Industrial
production of propylene oxide is mainly from co-
oxidation of propylene with other chemicals but these
technologies create additional side products. The major
conventional manufacturing methods of PO are the
chlarohydrins process and the Halcon process. The
chlorohydrin process is being phased out because of
environmental pollution, while the latter has the by-
product limitation. 50, a new environmentally benign
technology has to be developed for production of
propylene oxide, We have found that Ag nano-particles
(size below Snm) supported on WO, nano-rod (rod
diameter ~ 30-50 nm, length 1-3 my) catalysts shows a
propylene conversion of ~16% with =86% propylene
axide selectivity using molecular oxygen as an oxidant at
623K,

* Dry Reforming of Methane over Ni-Nanoparticles
Supported on Mesoporous Z5M-5

NIFZSM5

Pollution has become a major concern on a global scale
and various factors consisting by-products in fossil fuels
combustion, chermical combustion and synthetic fuel
manufacturing etc. contribute to the emission of
greenhouse gases into the atmosphere. The climate
perturbation caused by the greenhouse gases (mainly
methane and carbon-di-oxide), acid rain etc. have
brought major fundamental issue to mankind, From this
propagation, natural gas appears to be a clean and
ecological source of energy and is now viewed as an area
af competitiveness to improve the performance for the
major oil companies, One of the processes that is
commanly used in recent years is the dry reforming of
methane, Indeed, this process is of particular interest
because it uses two greenhouse gases via the reaction
route (CH, + CO,=52C0 + 2H,). We have found that Ni-
nano-particles supported on mesoporous Z5M-5 show
very good activity and selectivity. A conversion of 92.8 %
with ~ 100% CO selectivity (CO: H, molar ratio = 1:1) was
achieved at 1073K.

CSIR-Tndian Mnstitute of Petroletm, Delradun
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= Selective Oxidation of Cyclohexane to Cyclo-
hexanone over Cu-nano-clusters Supported on
Nano-crystalline Cr,0,

=)

Cu-nano-clustures supported on nanoe-crystalline Cr,0,
was prepared by the hydrothermal synthesis methed in
the presence of the surfactant cetyltrimethylammonium
bromide (CTAB) and it was found that the catalyst is
highly active for selective oxidation of cyclohexane with
H.O, at room temperature. The cyclohexane conversion
was 86% with cyclohexanone selectivity of 85% and
overall C, selectivity {cyclohexaneol & cyclohexanone) of
100% was achieved after 3 h of reaction at room
temperature, over 4.3 wt%% Cu-loaded on nano-
crystalline Cr,G,,

2

* Selective Oxidation of Toluene to Benzaldehyde

%

CuCr,0, spinel nano-particles with the size between 20-
40 nm was prepared by a hydro-thermal synthesis
method in the presence of the surfactant,
cetyltrimethylammonium bromide (CTAB). It was found
that the catalyst is highly active for selective oxidation of
toluene with H,0, at 75" C. The toluene conversion of
57.5 % with B4.4% selectivity towards benzaldehyde was
observed after 10 hours over CuCr,0, spinel nano-
particles catalyst.

= Selective Oxidation of Cyclohexane to Adipic Acid
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We have developed a new synthesis strategy to
prepare ™5 nm metallic silver nano-particles (AgNPs)
supported on tungsten oxide (WQ,) nano-fod with a
diameter between 40-60 nm, in the presence of
cationic surfactant (cetyltrimethylammonium
bromide : CTAB). A cyclohexene conversion of
=89.9% with an adipic acid selectivity of 94% was
achieved over=5nm AgNPs supported on WO, nano-
rod catalyst with a very high turnover frequency of
12N

+ Partial Oxidation of Methane to Synthesis Gas

We have developed a nano-size Ni-Ce oxide catalystand a
process for activation of methane to produce synthesis
gas (a mixture of CO and H,). The process provides a
single-step selective vapour-phase partial oxidation of
miethane over nano-size Ni-Ce axide catalyst to synthesis
gas between the termpérature range of 450 °Cto 800 °C at
atmospheric pressure over MNi-CeQ, solid catalyst, The
process provides a methane conversion of 20 - 37% with
H. ta €O molar ratio of 1.6 to 2 without deactivation till
100h.

*  Coupling of Methane to Olefins over Nano-structured
Catalysts

The utilization of natural gas to produce petra-chemical
derivatives has become an important research field as a
result of oil depletion, One of the most abundant
components in natural gas is methane, However, a large
portion of methane Is presently flared, due to the lack of
conventional methed to convert it into beneficial
products. Since gases emitted from CH, flaring are
believed to contribute significantly to glebal warming
and are under discussion for further restrictions, its
conversion inta valuable added products is most likely be

O
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an industrial key step in the future. Currently, conversion
of methane usually invalves several steps; in which at
least one of them reguires high temperature and often
elevated pressure, that make the overall reaction highly
energy consuming and expensive. Thus the development
of reaction pathways that convert CH, directly and
selectively to added value products under miid
conditions are greatly desired. Of many routes, the
coupling of methane (oxidative or non-oxidative) is still
one of the most premising cheices for direct methane
conversion. Here, we are focussing to develop nano-
structured catalysts for conversion of methane to lower
olefins.

5o far, we got ~ 43% methane conversion with ~55% C.
selectivity.

* Alkylation Reactions over Mano-structured Solid
acid Catalysts

Jp-l
+
)

The most efficient chemical conversion industry, an il
refinery, loses small % and big real-volume hydrocarbons
as off gases due to the larger scale of operations.
Farticularly, FCCUs cantains lower alefins and paraffins
which go as flare gases resulting in increased
hydracarbon losses and CO, emissions. The processing
required to use them as pure valuable components is
expensive and difficult. But to improve the profitability of
the industry, reduce atmaspheric emissions and green
house gases, it is required to invariably recover these
hydrocarbons by chemical conversion to useful liquid
products as gasoline blendable molecules like liguid
paraffin and ethanol,

‘>

Even though ethane and n-alkanes are less reactive,
alkylation using olefins, mainly ethylene and alkanes or
mainly ethane in off gases recovers maximum
hydrocarbons in off gases after removing LPG and C, and
aboveolefins, Inthe other option, reacting FCC off gases
contents before recovering these valuable components
is mainly researched in the industry, Ethylene and other
lewer olefins can also be converted to ethanol and
recovered as liquid products without considering alkanes
ingases,

Here, we focussed on developing nano-structured solid
acid catalyst foralkylation using lower alkenes,

CSIR-Indian fnstittite of Petrodeian, Dehradun
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1.1.8 srsgid@avi/Hydroprocessing

The thrust is on commercialization of technologies by
exploring innovative ways for preduction of energy-
efficient and sustainable fuels through renewable as well
as non-renewable sources so that it helps build the
energy security of our country, in terms of
transportation and indigenously prepared chemicals,

* Conversion of Jatropha

A process and a catalyst for conversion of Jotropha
directly to aviation fuel (drop-in) was developed. Drop-in
fuels are those fuels which do not require any changes,
and hence can be used as such or as a blend with refinery-
based fuels.

Lsfep
LTl L S Y

Production of biasiet in single and fwo steps from vegetable oll

Our innovation is a novel single-step catalytic process for
conversion of plant derived non-edible, waste, low-cost
oils to produce drop-in bio-fuel for air-transport
purposes. Plant-derived oils (soya, Jotropha, Karanj,
algal) are deoxygenated, selectively cracked and
isomerized over a single catalyst to produce aviation fuel
with 35-55% yield and with properties and compositions
exactly same as those required for aviation fuel. 1tisa

CSIR-Indian Institute of Petvoleum, Delradun

CSTR-FIP Amntead Repore 20014-2015

unigue single-step process to produce aviation fuel from
renewable sources.

Technaology / Process / Product development;

5l Title Year af
No Development
1 Technology Information Package
for Revamp Of Existing Maphtha
Hydrotreater Ta Process Non - 2013-2014
Edible Gil For Renewable Aviation 2014-2015 (update
Fuel Production at BPCL Kochi and final
refinery, subimission)

By Products: Renewable Naphtha
and renewable Diesel

2014-2015 {further

2 Stand-alone process for production 4
: 3 luatio
of Renewable bio aviation fuels b
and renewable diesel i for
optimized coditions)
3. Muodular Microchannel reactor S A
needs to be

units

improved further)

* Bio-jet production

The main ongoing project has great societal as well as
environmental impact. Production of fuel specially
targeting aviation fuel from renewable sources is of great
national importance, We at our lab have successfully
achieved this milestone and the fuel produced is betterin
quality compared to whatever is available in the
commercial market, Moreaver this would take our nation
among those few nations who have developed aviation
fuel from renewable sources with a completely
indigenously developed technology. Development of
sich renewable source-bazed fuel would have great
impact in terms of carbon credits, environment-
friendliness and sustainability, We are also in talks for
commercialization of the process developed for
vegetable oil processing into aviation fuel with many
companiessuch asRIL, BPCLetc.

A proposal to OIDEB was submitted for revamping a facility
at BPCL-KR into Bio-aviation fuel production facility. We
have successfully scaled up the process for the
production of renewahble fuels from lab scale to industrial
scale and submitted a Technology Information Package
to BPCL-KR for revamping their HGU-PDS unit into
processing non- edible oils.

We alsosuccessfully completed the project for organizing
a workshop under "Australia-india Strategic Research

O
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Fund" entitled "Blofuel- A key to future green and
sustainable avigtion”. Participants from various institutes
and industries in Australia (UOM, CSIRO, RMIT, Virgin
Australia) and India [CSIR, HT-R, Air-India, DGCA; RIL,
BPCL, HPCL, CEMILAC, DRDO, ENVISA, Punjab
Agricultural University) participated and discussed on
bio-jet fuel production technologies being developed
globally, but in particular In India and Australia.
Participants through expert's presentations interrogate
the potential of using waste farm land to grow high oil
yielding crops, the conversion of agricultural and other
farm wastes to bie-fuels and other feed stock sources
considering the social, environmental and economic
criteria, without impacting on foed security, The
participants also declared and pledged the production,
usage and demanstration of renewable aviation fuel.

This laid a major impact upan and awareness among
statutory authorities, alrlines and fuel manufacturers
regarding the importance of bio-let fuel in the Indian
aviation fuel market.

Activites:

# Bulk production of the bio-jet fuel on existing pilot-
plant [continuous pilot glant run) is going. an
smoothly for engine testing. Approximately 3000
litres of Jatropha were processed and 600 litres of
big-jet were formed

»  Maodels developed to know the product pattern and
conditions were optimized

» New experiments carried out on different catalyst
bed arrangements; lower hydrogen/feed ratio,
WHSV and pressure variations on Pilot plant

= 150 litres of bio-jet had already been supplied to M/s
Pratt and Whitney, Canada forengine tests; 65 litres
of bic-jet had been aiready sent to the IOCL for
further testing,

= A large-scale pilot plant was currently in operation
where almost 15 litres of jet per day could be
produced

& 120|itres of bio-jet sent for testing at IT-Kanpur

» Plant was running in continuous mode for life
analysis and it had already completed its successful
six months,

» 50R, EOR strategy, catalyst life testing, large-scale
pre-treatment strategy completed

» Project completed for the revampof existing naptha

O
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hydrotreater at BPCL-Kachi refinery, fora dema plant
of the capacity of 4.6 tonnes/hr of vegetable oil feetd
processing

Some Salient Achievements:

= Development of Rubber Extender Oil (REQ) from C50
af Reliance

~ Technology Information Package for Revamp of
Existing Maphtha Hydrotreater To Process Non-
Edible Oil For Renewable Aviation Fuel Production

~ Pilot plant run for Hydrogenolysis of glyceral to 1,2-
propanediol [partl and part2)

» Application of bio-fuels for aviation: Green jet fuel
from datropha cil (Bio-jet)

# Preduction of second- and third-generation bio-fuels
(biomass-to-liguid)

~ Hydrogenation activity of Pd/C catalyst

= ‘Workshop on "Bigfuel- A key te future green and
sustainable aviation”

= Submitted Projects to DRDO, entitled "Development
of Catolytic Process for Production of Isaprene from
pure isapentane and isopentane containing refinery
C.streams”.

~ Installation and commissioning of three new
equipments A) /n situ-FTIR Reactor setup, B} 2-
Dimensional GC*GC-Mass-FID setup, C) Particle Size
Analyzer setup and setting up of procedures

1.1.9 ave Sciv@ra Fo+1/Fluid Catalytic Cracking
(FCC)

* Evaluation of HPCL (V) Fresh Fluid Catalytic Cracking
Catalysts

* Co-processing of hydrodeoxygenated fast pyrolysis
oil with VGO in FCC unit

In the present study, the Jotropho-derived heavy or tar
fraction of fast pyrolysis oil (FPO) with vacuum gas oil
(VGO) and hydrodeoxygenated fast pyrolysis oil (HDO)
with VGO was co-processed in a standard refinery fluid
catalytic cracking (FCC) unit: The crude fast pyrolysis oil
from Jatrophg curcas is produced at 530°C and
atmospheric pressure using a bubbling fluidized bed
pyrolyzer. The heavy fraction of FPO is
hydrodeoxygenated over Pd/Al O, catalyst into HOO inan
autoclave reactor at 300°C and pressure of B0 bar,
Further, HDO is coprocessed with petroleum-derived

CSIR-Indian Insttute of Petrolenm, Dehradin
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VGO in an advanced cracking evaluation {ACE-R) unit to
convert it into refinery FCC products or slate
hydrocarbons at a blending ratio of 5: 95. FPO and HDO
are characterized using "'P NMR, whereas FCC distillates,
which are obtained on the co-processing of VGO with fast
pyrolysis oil and HDO, are characterized using "H and ''C
NMR spectroscopy technigues. The P NMR analysis of
crude FPO and HDO indicated that hydroxyl, carboxylic
and methoxy groups are reduced during the
hydrodeoxygenation of FPO. The experimental results at
the iso-conversion level on the co-processing of HDO
with VGO indicated a higher yield of liquefied petroleum
gases (LPG), while lower yields of gasoline and LCO have
been observed as compared to FPO co-processing with
VGO and co-processing of pure VGO, Furthermore, the
results of co-processing of FPO with VGO indicated that
the yields of gasoline and LCO increased from 29 to 35
wi% and 14.8 to 20.4 wt%, respectively, whereas the
yields of dry gas and LPG decreased from 2.1 to 1.4 wi%
and 38.8 to 23.7 wt.%, respectively, for an increase in the
blending ratio from 5% to 20%. Therefore, it can be
concluded that the co-processing of HDO with VGO in a
FCC unit would be feasible in order to achieve a higher
yield of LPG.

* Development of HY Zeolite from coal-derived fly ash
for catalytic cracking of VGO

LL10 & 61 ¥Eid yabnv) gd Saey gesa /
Lightstock Processing and Catalytic Reforming

* Synthesis of Orderly Nano-porous Alumino-
phosphate and Zirconium Phosphate Materials and
their Catalytic Applications

A simple and novel method for the synthesis of ordered
nano-porous aluminophosphate and zirconiumphosphate
materials possessing promising catalytic activity towards
industrially important selective alkylation of phenol for
the efficient production of C-alkylation and O-alkylation
products was developed. Further, the materials show
their reusability with an excellent catalytic performance
even after five reaction cycles. The subject opens up a
new property of the nano-porous aluminophosphate
and zirconiumphosphate materials as suitable catalysts
for selective alkylation reactions and has scope for
improvement of the catalytic activity through
optimization of the synthesis procedure of nano-porous
aluminophosphate and zirconiumphosphate for
expanding their applications to other selective alkylation
reactions.

CSIR-Indian Institute of Petroleum, Dehradun
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* Selective Production of Green Gasoline by Catalytic
Conversion of Jatropha Oil

A catalytic process for value addition of bio-oil derived
from the Jatropha curcas plant through the production of
green gasoline has been described. Four zeolite-based
catalysts possessing different porosities and acidities
have been prepared by using Ultrastable ¥ (HY), Beta
(BEA], micro-crystalline Z5M-5 (MZ) and nano-crystalline
Z5M-5(NZ) zeolites. The textural properties of the
samples have been characterized by XRD, SEM, BET
surface area, pore volume, pore size distribution and
micro-calorimetric ammonia adsorption studies. These
catalysts have been exploited for production of the green
fuel sultable for gasoline applications. Among various
catalysts, the nano-crystalline Z5M-5 synthesized in the
laboratory exhibited excellent catalytic properties such
a5 moderate acidity and stacking order of mesoporosity
{which is absent in microcrystalline Z5M-5) responsible
for production of gasoline with as high as 77.4%
selectivity and 95 research octane number (RON). The
catalyst also exhibited enhanced time-on-stream
stability supported by coke resistance ability (derived
from TGA analysis of spent catalyst) when compared with
the other zeolites within the studied period of 20 h. The
present study provides a new catalytlc process for
production of gasoline from J. curcas oll for bio-refinery.

* Break-through Mesopore Creation in BEA and its
Enhanced Catalytic Performance in Solvent-free
Liguid Phase Tert-butylation of Phenol

A thermally stable, highly mesoporous BEA zeolite (DSB)
exhibiting a more-than-two-fold increase in pore volume
was obtained by applying a desilication process followed
by an ammonium nitrate treatment on the BEA (SAR =
25), and a breakthrough increase formation of
mesopores contributing to 93% of total pore volume was
achieved without any structural damage to the reolite
framework. Such an effective desilication process
observed in the present study miay be ascribed to the
presence of a relatively high aluminium content in the
framework of the parent BEA (SAR = 25). This is also
reflected in the overall improvement in the acidity of the
sample in terms of strong acid sites. With the
combination of mesopores and the strong acidity, the
resulting DSB exhibited excellent catalytic activity in the
tert-butylation of phenol with improved conversion and
selectivity towards the bulky product, 2,4-di-TBP, which
is an important intermediate for fine chemical and

- 0O
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polymerindustries. Furthermore, the highly mesoporous
material obtained in the present study is expected to be
an excellent catalyst for various other industrially
important bulky molecule-involved reactions.

* Enhanced Production of High-Octane Gasoline
Blending Stock from Methanol with Improved
Catalyst Life on Nano-crystalline Z5M-5 catalyst

Methanol value-addition reaction has been studied on
lab-synthesized nano-crystalline ZSM-5, Sifal = 13 (N2)
possessing particle size of ~—29-51 nm and a micro-
crystalline Z5M-5 (MZ) of similar atomic ratic s also taken
as standard for comparisan studies. The NZ sample
exhiblted excellent catalytic activity to produce 50.7
wt.% of high-octane (Research Octane Number = 137)
gasoline blending stock rich in desired teluene and
xylene components, while the undesired benzene is very
low, suitable for fuel applications. The superior
performance of NZ to MZ catalyst reflected in the three-
fold increase in gasoline yield and considerably high
time-on-stream performance.

* Synthesis of Carbon-embedded MFe,O0, (M = Ni, Zn
and Co) Nano-particles as Efficient Hydrogenation
Catalysts

Highly crystalline; uniform-size spinel of MFe, 0, nano-
particles@C was obtained in the present study through
the sol-gel hydro-thermal synthesis method followed by
carbonization, adopting a novel approach of establishing
an interaction between the carbon source and metal ions
in the monomer level itself. The levulinic acid possessing
both carboxyl and carbonyl functional groups and used in
the present study might be responsible for facilitating
interaction with the carbon source on the one hand and
the metal ions on the other hand so as to ferm the
carbon-embedded metal nano-particles. Further,
the=COOH group in levulinic acid might be responsible for
the stabilization of the NiFe O, unit against
agglomeration during polymerization /carbonization
reactions of phloroglucinol. The NiFe.O,@C catalyst
exhibiting well dispersed small size nano-particles of ~10
ta 20 nm obtained in the present study provides a scope
for synthesis of other metal nano-particle supported
catalytic systems by adopting this novel approach of
using bi-functional levulinic acid as a binding molecule
for establishing strong metal-support interaction,
Excellent activity in selective hydrogenation of styrene to
ethyl benzene exhibited by the present catalyst system
envisions its scope for industrial applications through
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hydrogenation of various non-aromatic double bonds
involved in chemical systems related to fine chemicals
and drug delivery.

* Facile Synthesis of Mesoporous Aluminosilicate
Mano Particles for Selective Production of N-
Benzylidenaniline in Solvent-Free Reaction of
Aniline with Benzyl Alcohal

. The studies provide a simple solvent-free physical
mixing method using a low-cost template for
synthesis of mesoporous aluminosilicate nano-
particles, The study provides a physical mixing
method as an efficient tool for production of
heteroatom containing silica nano-particles which
can be further expanded for synthesis of other mixed
cxide nano-particles. The materials possessed
excellent catalytic properties towards the N-
alkylation reaction, where a selectivity as high as
100% towards N-benzylidenaniline (imine) was
obtained from aniline and benzyl alcohol under
environmentally benign, solvent-free, low severity
reaction conditions. Here, the solvent-free conditions
adopted both in synthesis of the materials and in their
catalytic application makes the process simple,
economic, user-friendly and environment-friendly,
This study Is the first of its kind to observe the
selective production of imines (100%) on aluming:
silicate materials that reports the novel properties of
the materials. The selective imine formation ability of
the materials can be exploited for other industrially
important N-alkylation reactions to improve the
selectivity towards the desired product,

* Functionalized Hierarchical Nano-composite
Materials for Synthetic and Renewable Fuel
Production

s Carbon-silica composite materials exhibiting high-
guality morphology and chemical properties were
successfully synthesized using glucose as templating
agent by adopting hydrothermal and calcination
methods.

* The functionalized SC5 materials synthesized at ||P
exhibited superior properties in terms of nano-
particle size (20-30nm), mesopore generation and
acid bearing capacity that collectively suggest the
suitability of the materials for acid catalyzed reaction
application.

* Functionalization of carbon-silica composite with
metals have beentried

CSIR-Indian Institate of Petrolewm, Dehradun
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* The materials synthesized were applied for * Development of Novel Multifunctional Solid Acid
conversion of Jatrophao oil at CSIR-IIP Catalyst for Conversion of Naphtha

* The good guality nano-size hierarchical mesoporous
material obtained at CSIR-11P was functionalized with
metal and pave promising activity in bio-oil
processing,

Production of higher-range hydrocarbons from low-value

naphtha is the novelty of this research. The approach was

through cracking-based olefin formation and

* Further, the catalyst samples were submitted to oligomerization for production of higher range
CSIRO to explore their suitability towards FT reaction hydrocarbons.

n-Paraffins Maphthenes Aromatics

Cracking

o £

Olefins Pool

Oligomerization

Higher-range Hydrocarbons

This is a single-catalyst, single-step process developed for
TEM images of lab-svathesized nano-materialy the first time.

CSIR-Indian Instinee of Petroleum, Delradun
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Salient Features:

-

Solid acid catalysis provides a tooi for reconstruction
of the hydrocarbon molecules for their value-
addition

Cracking-based oligomerization is a novel concept
for increasing the hydrocarbon chain length

The olefinic pool obtained in the reaction acts as an
intermediate for production of avariety of melecules

Preliminary studies give up ta 23 wt¥% yield of the
heavy hydrocarbans

Single-step catalytic conversion of naphtha to middle
distillates was realized for the first time and it has a
wide scape in catalyst deveiopment

Synthesis of efficient catalyst materials from the
cheaperand renewable sources

Salient features :

-

The hierarchical ZSM-5 zeolite samples have been
synthesized by using the low-cost template
precursor g!l.jl.'.[.lf:f.’

The total pore volume as well as mesopore volume |5
increased in the higher glucose-based synthesized
samples. This has resulted in the overall increase in
the average pore diameter of the samples with
glucose concentration. The BIH adsorption average
pare diameters of the corresponding samples are
2.3, 8.7 and 7.2 nm which further suggest that
increase of glucose concentration leads to the shift
of the mean pore diameter to higher value

All the three hierarchical mesoporous Z5M-5
samples exhibited higher conversions (34 - 46%)
when compared to the mere microporous Z5M-5
zealite

The material {MZ0.64) exhibited higher conversion
(44%) and relatively higher 4-TBP selectivity (81%).
This sample also produced highest di-alkylated
product (2,4-DTBP)

The synthesis method provides an economical path
far production of hierarchical aluminosiicates with
tailored mesoporosity (controlled by glucose) for
various industrial applications and could be
extended for the synthesis of other types of zeolites

The materials possessing well-connected network of
micro-/ meso-/ macropores can be the sources for
the variety of bulky molecular reactions and better
replacement for conventional ZSM-5

CSIR-Indian Institule af Petrolewm, Dehradin
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* Genetic Modification of Oleaginous Yeast for
Enhanced Bio-fuel Production

Maximum lipid accumulation by oleaginous micro-
organisms using cheap carbon sources like lignocellulosic
bio-mass-derived fermentable sugars and further
recovery of single cell oil are major challenges for
successful commercial use of microbial lipids as
feedstock for bio-fuel. Lipid accumulation in oleaginous
micro-organisms takes place under nutrient limiting
conditions usually nitrogen-limiting conditions. The total
lipid produced depends on both the lipid accumulated
per cell and the overall cell titre. The nitrogen limiting
canditions are alse a bottleneck for maximum lipid
accumulation as too low nitrogen also affects the overall
cell growth. Therefore, genetic modification of
oleaginous yeast to enhance bio-fuel production is the
main objective of this work in order to overcome this
limitation.

* Genetic Modification of an Oleaginous Micro-
organismto Enhance Bio-fuel Production

The following methods were applied:

1. Isolation of the malic enzyme gene from oleaginous
yeast, Rhodotoruta glutinis.

2. Cloning into expression vector

3. Transformation inte the in-house oleaginous yeast

iakatutn PCR
Grodeenr FCR for mall’

Restrcta dhgers i of

it £ it f ol K.
of - petie ompificotion  armpif NN e AT
PR _l"" i e e et el e e Lo el
A . ey Qi EColl gnd Ko |

Charicterization of molic gnzyme gene clomed in pGAPHE

Transformation in TOP10 for stable maintenance of
cloned gene: After ligation of malic enzyme gene with
vector, transformation by Calcium Chloride method was
carried out. The cells were plated on medium containing
50ug/ml Zeocin. Only cells transformed with vector
were able to grow.

CSIR-Indican Institute of Perroleum, Dehradun
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Conversion

Xvlitol, a pentanol, is wi

human consumption

nation of xy

pressure. The major process drawback is the formation of
- ich

Wy Y
tensive

We are seeking feasibility of xylitol production fr

0y microbial route alternative to the existing

process. A therme tolerant yeast has been identitied as-a

potent xylitol producer from the C However, th

vield i= extremely low and requires selective strain
tinkering to improve the titre. A whole genomi
sequencing of the strain was carried out @ know the
xylitol production pathway (Figure 1) and the gene:
assoclated with the preduction of the same. The enzyme
which is the sole factor in guiding the bioconversion has
been deeply looked inte both at genetic and protein
levels, The enzyme has been partially purified and
characterized both in silico (Figure 2; Table 1) and
experimentally Ifn terms of its pH stability,
thermostability, P! and reductant requirement [NADPH)
(Figure 3). A strategy for over-expression of the gene
encoding the enzyme is in progress for improving xylitol

productivity (Scheme 1)
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Characterization of gene: Plasmid was isolated from 5
transformed clones selected from the Zeocin-containing
plates and were characterized whether they contain the
correct insert.  Based on in silico analysis, Xbal should
give gne band of 6.2 kb, and Bgl Il two bands: one of 2245
bps and the other of 3947 bps, Out of five, one gave
positive result,

Malic enzyme purification : Malic Enzyme has been
suggested to play a vital role in regulating the extent of
lipid accumulation in oleaginous yeasts by direct
channelling of NADPH to fatty acid synthase (Wynn et al.,
1999), Based on literature, it appears to be a very
important enzyme affecting lipid accumulation in
oleaginous yeast, and was therefore chosen for study.
Since we are aiming to over-express malic enzyme, it is
important to first gain an understanding of the enzyme
itself, For this, we carried out the purification of malic
enzyme. Growth of cells was carried out in Air lift
fermentor in the OP 24 glucose medium. The growth was
carried out in two phases, a growth phase of 5 hours, and
3 maturation phase of 3 hours. Cell disruption was
carried out in @ homogenizer at 900-1000 bars and cell
suspension recycled for 60 minutes maintaining the
ternperature at4°C.

Partial purification table

Purification iz:::: Purification %
step (U/mg) fold Recovery
Crude
extraction = 1 100
Cation 0.14 1.55 27.53
exchanger
100 kD
membrane 0.28 3.14 25.97
filtration
A B CD Z
A Ladder
B. Crude
C. Cation exchanger
D. 100 KD retentate
Z. Zymogiam

CSIR-Indian Institute of Petroleum, Delradun
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Enzyme Characterization

Temperature Profile: The enzyme was incubated at
different temperatures ranging from 15°C to 55° C. The
enzyme activity was evaluated at different time intervals.
Activities have been represented as the percentage of
residual activity compared to native enzyme activity, The
enzyme was most stable at 15°C.

pH profile: Enzyme activity was checked at different pH
levels of buffer. Three pH optima were observed at4.5,6
and 7.5,
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Activator Studies: Activities were calculated relative to a
control without any metal ions. MnCl, and CaCl,
enhanced malic enzyme activity, while FeCl, and NiCl,
showed maximum inhibition of malic enzyme.
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Effect of protein inhibitors: Effect of protein inhibitors on
malic enzyme activity was evaluated at a final
concentration of 1mM, incubated at 25 C for 15 minutes
A control without any inhibitor was considered as 100%.
Activities were calculated relative to this control,
Maximum inhibition was obtained with 4-
chloromercurabenzolc acid.

* Bio-Prospecting Anti-microblal Peptides (AMP)
from the Uttarakhand Himalayas

Micro-biologically influenced corrosion (MIC) is a type of
metal deterioration due to metabolic activity of various
micra-organisms, Bacteria in petreleum industry are a
well known problem because organic fuels provide an
ideal environment for bacteria to feed and grow. To
combat this problem, anti-microbial peptides are being
targetted. Anti-microbial peptides (also calied host
defense peptides) are part of the innate immune
response and are found among all classes of life, Antl
microbial peptides have been demonstrated to kill Gram
negative and Gram-positive bacteria, enveloped viruses,
fungi and even transformed or cancerous ceils.

The project aims to screen an anti-microbial compound
which helps In reduction of the bio-film and
characterization of the same, In this regard, following
ohjectives have been addressed,

Objectives:

= Screening of anti-microbial compound

* Scale-upof anti-microbial compound production

o Purification of anti-microbial compaund

*  Characterization of anti-microblal compeund

h |

Screening of anti-microbial compound from
different soil samples

Soil samples from different habitats like Doiwala,
Lachhiwala etc.of Dehradun were collected. Various

O
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bacterial isolates were screened for anti-microbial
properties, |solate ||PAME321 gavestable anti-microbial
activity and thus, further analysis was done using this
strain.

A 72-hour culture of the strain was used for extracting
anti-microbial compound, Different grganic solvents
were screened to obtain maximum extraction of the
compound from the supernatant of centrifuged culture.
Extract obtained using chloroform gave maximum anti
microbial activity

Bacteriol culrive

Fone of inhibition of crude
seniple cgainst - eoli DS

~ Scale-up of anti-microbial compound production

IIPAMB221 was scaled up in NBS Bloflo110 5 L working
velume in LB medium to extract anti-microbial
compound for subseguent purification. It was optimized
that 72 h batch preduced the mawximum active lead
compound.

» Purification of anti-microbial compound

Silica (60-120 mesh) gel column prepared inethyl acetate
was used to purify the crude extract obtained from
supernatant of centrifuged culture. Ethyl acetate along
with increasing concentration of methanol was used to
elute fractions from the column. The fractions obtained
were concentrated using rotavapour, and anti-microbial
assay of the same was done against E. coli DHS. Fraction
VI gave maximum anti-microbial activity, Thin |ayer
chromatography was used to monitor the purification of
fractions.

TLC Prafile

CSIR-Indian Institute of Petroleidn, Dehradun



EE IR G b A1/ Contributions to Science & Technology
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» Characterization of anti-microbial compound

FTIR and NMR of the Fraction V| were done to understand
the molecular structure of the compound.

FTIR Spectra
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*  Protein-based Photovoltaics

Herein, the development of a protein-based photovoltaic
cell is aimed at by integrating the potentiality of bacterial
photo-sensitive proteins miniature and highly efficient
photovoltaic devices with the solid-state electronics;
thereby offering an inexpensive, eco-friendly, highly

CSIR-Indian Institute of Petroleam, Defvadun
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efficienttechnolegy to the society.

Technical limitations of the existing products,
processes and/or services

The key challenges associated presently with the protein-
based photovoltaics include:

# Scalability
» Robustness
= Adaptability to different environmental conditions

# Retention of their spatial organization after
immobilization onto the extremely electrically
conductive materials

Attempts to circumvent these problems

» |solation and characterization of preferentially
thermophilic purple and green sulphur/non-sulghur
bacteria from different hot-spots and their photo-
sensitive protein.

» Sgreening of membrane proteins of selected
bacterial species on photo-potentials and photo-
current using multi-well current-sensitive device,
Orientation of protein molecules for efficient
electron transport through molecular modelling.

# Development of thin film-coated proteins on nano-
semiconductors deposited by various methods such
as Langmuir-Blodgett technigue, pely-electrolyte
self-assembling orelectro-sedimentation.

#» Development of prototype protein-based PVCs with
protein composite materials,

¥

Final target is the development of protein-based
photoveltaic cell with a minimum of 8% efficiency
and 5000 hours stability.

* Translation of Discoveries Into Lead Bio-molecules

According to Auto Fuel Policy regulations in the country,
growing concern over environmental effects caused by
burning of fossil fuels and current processing
technologies, sulphur level in transportation fuels—
particularly in diesel-must be reduced by 50% or maore
below current level {500 ppm). 5o there is an urgent need
of developing green technology to meet the desired level
of concentration of sulphur in gasoline, diesel & fuel oils,
Biological desulphurization (BDS) offers an attractive
alternative to conventional technology (HDS) due to mild
operation conditions without the use of H, resulting in
energy saving, greater potential for removal of
recalcitrant sulphur compounds, besides it being highly
specific and environmentally friendly. Overall BDS

O



CRERI ] Repoer 200 4-201 5

efficiency is limited by the specificity of current whele-
cell bio-catalysts, end products inhibition and the slow
rate of desulphurization of terminal enzyme, HPBS
desulphinase Dsz B. BDRS will require enzyme systems,
particularly Dsz B that are highly active and stable besides
high selectivity of a wide variety of organo-sulphur
compounds present in crude oil. More numbers of such a
bio-catalyst could be achieved by combination of
malecular bielogy, directed evolution, protein
enginearing, and could be applied for the development
of efficient fuel processing technology for the petroleum
industry.

Herein, engineering robust enzymes for selective hio-
transformation/desulpghurization is aimed at,

Research Gaps and Scope Of RED

In order to develop a highly efficient BDS process it is
reguired to understand the characteristics of less stable
dszB which Is a rate-limiting enzyme in 45 pathway
besides further improvement through over-espression
oflimiting genes in pathway.

Approach

# Cloning of amplified gene in suitable vector and
exprassion study,

~ Development of shuttle vector and cloning of genein
shuttlevector,

# Shuttle vector transformation in host organism.
~  Expression study in hostorganism.

Results:

Amplified gene in suitable vectors and expression
study

=

T T
R e el e T e T R T T

Yo R el el Bafatad by WL (B d sea (IB1 6D ey

fasi1 va utartffia) #7321 / Contributions to Science & Technology

Fg b 1%E0S PACH eralpuin o dowe
weprwrint gl pr oty

e

LBLIE wefl byaate

VLt ar sl ® LD ] wetPoget ey a

b dupermatart of sul bruate

]
S Coll daleis sMvar Bl prap or stiopa
&

B v prre st med g g B peap oe ol

1.2.2 am—am¥dia u@Ed/ Thermo-catalytic
Processes

= Study of hydro-thermal upgradation of lignocellulosic
andalgal bio-mass

# Development of database for hydropyrolysis of
several Indian agricultural and forest residues

» Slow pyrolysis of local agricultural, forest and
defatted bio-mass

= Detailed physico-chemical characterisation of bio
oils

# First-ever studies carried out on the pyrolysis of e-
waste in India

CSIR-Indlan Institure of Perrolewm, Dehradun
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1.2.3 uafie wuidaeel/Chemical Conversion

* Valorization of Glycerol for Bio-degradable Base
Fluids and New Bio-fuel Formulations

Glycerol is the inevitable by-product of the trans-
esterification process. The recovery of high-gquality
glycerol as a bio-diesel by-product is the primary option
to be considered for lowering the cost of bio-diesal,
Glycerol cannot be added directly to fuel due to its
decompaosition, polymerization & consequential engine
problems at high temperature. Therefore, serious R&D
efforts are required to have a new generation of
lubricants with increased thermal stability and
mechanical stress ability along with lower consumption,
ecological safety and rapid bio-degradability together
with a new class of reformulated fuels in terms of
pollutant emissions,

Fallowing products have been developed for application;

(1) Bio-degradable base fluid(s) as metal working
fluids and gear oil formulation,

{2) Oxygenated Compounds (GTBE) as additives for
fuel formulation.

* CO, Emissions Study from Neat Diesel and 2.5 %
GTBE-blended Diese!

The synthesized glycerol tertiary butyl ether (GTBE) was
bBlended with commercial diesel of Euro-lil standards. As
GTBE is easily miscible with diesel, blending was carried
out by mechanical stirring at room temperature. It was
observed that CO, emission was quite lower with 2.5%
GTBE-diesel blend as compared to neat diesel,

CO, emissions
130 |
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* Production of Bio-diesel from Low-cost Feed-stocks
Using Heterogeneous Catalyst

= Development of Heterogeneous Catalyst for Bio-
diesel Production

Trans-esterification using a conventional alkali process
gives high conversion levels of triglycerides to their
corresponding methyl esters in short time. The reaction
has several drawbacks: it is energy-intensive; recovery of
glycerin is difficult; the catalyst has to be removed from
the product; alkaline waste-water requires treatment
and free fatty acids and water interfere with the reaction.
In arder to minimize homogeneous process problem,
development of heterogeneous catalyst for bio-diesel
productionis required,

We have;

= developed a process for bio-diesel production using
non-edible and low-cost feed-stocks like PFAD, acid
oils etc,

» done continuous trans-esterification studies in a
new type of reactor for homogeneous and
heterogeneous catalysts,

# Thefinal report has been submitted to the DST,

* Strategic Initiative to Develop Economical, Eco-
friendly Lubricants from Low-cost Feed-stocks

A brief objective of the study was on obtaining bio-
lubricants from non-edible vegetable/acid oils for such
applications as:

#  Wind Turbine Gear Dils
¥ Marine Lubricants

The study envisages developing a technical knowledge
base for development of bio-lubricants in an ecologically
sensitive area. Thousands of kilometres of coastline
constitute a great privilege, attracting significant tourism
exchange. It is our national duty to keep our seas clean for
all wha make a living from marine & coastal wealth, The
economic benefits will be in terms of bio-degradability &
improved component life besides eco-safety. The
approach is the first of its kind to the best of our
knowledge.

The following activities were carried out:

» A total of 28 ester samples were synthesized and
characterized for their physico-chemical properties
like viscosity, density, pour point etc, A series of
esters have been chemically modified by epoxidation
for enhancement of the desired properties.
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* An Integrated Processing Method for Detoxification
of Tree-Borne Dilseeds (PEOPLEHOPE)

The demand for food/feedstuffs is Increasing as the
population is rising. The major part of vegetable oils was
still being imported in India, India has a vast potential of
tree-based oils which had so far remained untapped;
Also, no commercial technology had so far been
developed in this field of research. Hence, the
development of technology for exploiting non-edible oils
for edible and non-edible applications was seen as guite
promising and was expected to grow fast in the next five
YEars,

The following work was done;

»  Sin different seeds were collected from local areas
around Dehradun. Seeds were extracted with n-
hexane only. Same protocol was followed as set
during the nodal lab discussion at CSIR-1IF,

» The extracted oil was-analyzed by GC; fatty acid
composition was in the range of 16-18 carbon chain
length:

# Based on physico-chemical properties the oilis)
seem|s) tobe inuse in otherindustrial applications.

» Collaborated with the Pantnagar University
{Ranichauri Campus, Tehr Garwhal) for callection of
different kinds of seeds of the Uttrakhand region,

e Advanced Bio-fuels/Energy Products from Algae
Microaigae are considered as one of the most
pramising feed-stocks for bio-fuels since they
address the issues such as global warming, waning
petreleum resources, require less land area and can
grow an non-arable lands—thereby reducing the
competition with food crops. This project aims to
develop an innovative process for the economic and
sustainable co-production of bio-diesel and energy
products.

The following work was done:
# Screening of algal strains for high lipid content.

= Optimization of process parameters for high density
cultivation,

» Algae il extraction/ characterization of oil.

= Preliminary studies on conversion of algae cil to bio-
fuels.

O

fas- wa wtertf@ah & alaaiq / Contributions to Seience & Technology

«  Development of Multi-functional Additives for Bio-
fuels and Blended Fuels

Around the world, there is a growing increase in bio-fuesls
consumption, mainly ethanol and bio-diesel as well as
their blends with diesel that reduce the cost impact of
bio-fuels while retaining some of the advantages of the
bio-fuels.

Keeping the use of bio-fuels and bio-fuels blends in
future in view, there is a need to develop the multi-
functional additives to rectify the problems associated
with their use as such orwith hydrocarbon blends.

The following activities were carried out;

#» Faw additives for pour point and cloud point
improvement were developed and tested with
different blends of diesel-bic-diese| (B, B10, B15,
B20).

#  Synthesisof Multi-functional additives initiated,

* Development of New-generation Lubricants for
Micro- Electro-Mechanical Systems (MEMS)

The main objective of this study was the development of
ester lube base-stocks for lubrication of MEMS, viz.,
watch oils, precision instrument oils, refrigerator
compresscrs, sensars, optical circuits and in digital
micro-mirrars.

The following work was carried out:

~ New-generation lubricants were synthesized,
analyzed, characterized and evaluated by using non-
conventional eco-friendly indigenous commercial
catalyst. Bio-degradability and toxicity of the
synthesized products was alsocarried out,

» 0On the basis of the physico-chemical properties and
tribological performance, two products showed
interesting results for application as bio-degradable
lubricants for clock-like mechanisms and precision
instruments{|5:1088-2004). Data was compiled,
patent filed and project report was submitted,

» Mfs Titan Industries, Dehradun wére given
formulated watch gils far comparative analysis,

* Study of the Molecular-level Interactions of Bio-
lubes and Bio-additives

We focussed mainly on the molecular level interactions
of bio-lubes and additives using latest analytical
technigues like GC-MS, GC, IR, H' and C* NMR, Finally
fram these analytical data suitable structure-regulating

CSIR-Indian Institute of Perroletim, Dehradun
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correlation to pour point, viscosity and axidation stability
were to be established.

The following activities were carried out for synthesis of
bio-lubes as industrial gear oils and reference samples,
and results obtained are summarized:

# Two mono- and three complex Polyol esters were
synthesized.

»  Twomono-ester products showed interesting results
for application as bio-degradable reference samples,

o

Three polyol products were found to have good
potential for use as eco-friendly and bio-degradable
base-stock for formulation as EP type of Industrial
gear oil VG-68(15-8406-2004),

. i

So far no lube base oils having mixed acids and
complex esters as base gil, which is completely bio-
degradable, were reported as industrial gear oils.

The advantages of synthesized ester lube base woil
products are:

¥ High Purity
Very high Viscosity Index
Low Paur Point
High Flash Point
Low evaporation
High thermo-oxidative stability
Good anti-wear properties
Good anti-friction properties
Compatibility
Bio-degradability

Ak e B RGN R

1.2.4 ula—gu+ ufawuvi/Bio-fuel Modelling

* CFD Studies on Exploring the Possihilities of Using a
Helical Coil Reactor for Trans-esterification

Studies were being carried out to explore the possibility
of using a helical coil reactor for trans-esterification of
vegetable oil to make bio-diesel. Heat transfer and
residence time distribution (RTD) studies using CFD
modelling were carried out during 2014-15 to firm up the
basis of this wark,

Experimental studies had also been carried out at the
CSIR-IIP on a lab-scale set-up having glass coil. Efforts
were made to simulate these lab data to develop the
complete CFD model of a reactor.

RTD simulations were carried out by conducting
numerical experiments using step response technique.
Since no experimental data for kinetics study was

CSIR-Indian nstituie of Petroleum, Delradun
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available in-house, the mean conversions were predicted
using literature data,

A research paper on work carried out so far is being
compiled as a research paper and will be communicated
soon toasuitable refereed journal
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1.3 wHrafs® [§s7/Chemical Sciences
* Halogen-Free lonic Liquids: New-Generation

Energy-Efficient and Environmentally Friendly
Lubricant Additives

Meed to conserve energy and to protect the environment
has propelled an interest in the development of green
and energy-efficient lubricants and lubricant additives, In
this context, halogen-free Bis{imidazolium}- and
bis{ammonium)-di[bis-[salicylato)borate] ionic liquids
with variable alkyl chain and cyclic ring structures, were
synthesized and then evaluated as potential lubricant
additives. Introduction of halogen content in
his{imidazolium) fonic liguid by replacement of

O
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bis|{salicylato)|borate (BScB) anion with
hexafluorophosphate (PF, ), severely carroded the
copper strip. The bis{ammonium)- and bis{imidazolium)-
(B5cB), ionic liquids as additives significantly reduced
both friction coefficient and wear of PEG 200. The
structure of cations, particularly the wvariation in
substituted alkyl chain length monitored the degree of
reduction in friction and wear,

Fignre L Demonsteition of corvosion-iahihiting properiies

o atogen-free e lgeeidy

In another piece of work, halogen-free chelated
orthoborate ionic liguids were designed, synthesized and
then evaluated as potential lubricant additives. The
effect of the arthoborate anion structure on the thermal
stability, carrosion, friction, and wear properties of jonic
liguids was explored. The copper strip tests revealed the
non-corrosiveness of bis(mandalato)borate (BMAB),
BS5cB, and his{malonato)borate (BMIB) anlon-constituted
ionic liguids. These ionic liguids as additives to the
synthetic lube base oil significantly reduced both friction
and wear, The degree of friction and wear reduction was
influenced by the structure of associated anions, BMdB
and BScB anion-constituted ionic figuids exhibited
excellent thermal stability, friction reduction and anti-
wear properties, which are attributed to their compact
and chemically stable structure driven by higher inter-
molecular interactions and rigidity of aromaticrings. The
chemical analysis of tribo-interfaces suggested the
formation of an ionic liguid-composed tribo-chemical
product and that enhanced the lubrication properties.
Being halogen-, phosphorus-, and sulphur-free, these
ionic liquids (a) protect contact surfaces from tribo-
carrasive events, (b) reduce the friction and wear, and {¢)
keep environmentgreen and clean.

* Chemically Functionalized h-Boron Nitride Nano-
platelets: A Novel Material for Tribological
Applications

Energy and environment play important roles in
everyone's life and are inextricably linked with each
ather. Global awareness on the sustainability of fuels, the
need for energ-efficient systems and utilization/

O
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conversion of energy inenvironmentally benign practices
has been increasing immensely. In this context, the
energy and material losses due to high friction and wear
have been gaining huge interest. An efficient |lubricant
system can reduce these undesirable events. Hexagonal
boron nitride (h-BN), an iso-electric analogous to
graphene multilayer, can easily shear at the contact
Interfaces and exhibits exceilent mechanical strength,
higher thermal stability and resistance toward oxidation,
which makes it a promising material for potential
|ubricantapplications. However, the poor dispersibility of
h-BNin lube base oil has been a major obstacle. The h-BN
powder was exfoliated into h-BN nano-platelets (k-
ENMNPs), and then long alkyl chains were chemically
grafted, targetting the basal plane defect and edge sites
of h-BNNPs. The h-BNNPs-ODTES exhibit long-term
dispersion stability in synthetic polyol ester lube base oil
because of van der Waals interaction between the
octadecyl chains of h-BNNPs-ORTES and alkyl
functionalities of polyol ester. Micro- and macro-
tribology results showed that h-BNNPs-ODTES, as an
additive to synthetic polyol ester, significantly reduced
both the friction and wear of steel disks. Elemental
mapping of the warn area explicitly demonstrates the
transfer of h-BNMNPs-QDTES on the contact interfaces.

Fignee 2, Demonateating effecd

af chemically functionalized h-BNNEs on wear characreristics

CEIR-Tndian nstinee of Petroleum; Defreaefun
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+ Basal Plane Functionalized Alkylated Graphene
Mano-sheets

d-spacing

Fieyre 3; Bildver stvacturgl mode!l of prapheng oxidd framawark metericl

where d-spacing i contrfizd by molecular piflary of n-allylaminey

A single-step facile approach for grafting of long alkyl
chains in the basal plane of graphene oxide and
sirmiultaneous reduction of oxygen functionalities to
restore the graphitic characteristics was developed to
prepare graphene oxide framewark materials. The van
der Waals interaction between the octadecyl chains
grafted on graphene and the alkyl chains of lube oils
provided long-term dispersion stability to the alkylated
graphene. The alkylated graphene, as an additive to the
lube oil, decreased both friction and wear significantly
under the sliding contacts, Micro-Raman results
demonstrate the deposition of graphene nano-sheets on
tribo-interfaces under sheared contact, and reduce the
friction and protect the surfaces against undesirable
Wear,

* Development of Eco-friendly Multi-functional Bio-
lube Additive from Chitosan

Acylated chitosan schiff base ACSB-1 & 2 were
synthesized via a two-step reaction pathway, First the
chitosan schiff base (C58) was prepared utilizing 3,5-di-t-
butyl-4-hydroxybenzaldehyde. In the second step,
esterification with lauroyl chloride catalyzed by 4-
[dimethylamino)pyridine (DMAP) in N, N-
dimethylacetamide (DMAc) solvent affords the final
product acylated chitasan schiff base (AC58-1 & 2). The
synthesized compounds were evaluated as multi-
functional additives for anti-oxidants and for lubricity
properties in N-butyl palmitate/stearate. Rotating
pressure vessel oxidation test (ASTM D2272) was used
for evaluating anti-oxidant property. The thermao-

CNIR-Indian nstitute of Petroleum, Defradun
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oxidative stability of N-butyl palmitate/stearate oil was
increased 1.5 times by using this additive in 3000 ppm
concentration of ACS8-2 at 150 °C. Lubricity property
was evaluated by using four-ball test (ASTM D41724)
which was performed at 75 °C termperature, frequancy of
1200 rpm and 198 N load for 60 min. The lubricating
efficiency of synthesized sample was estimated by
measuring the average wear scar diameter (W5SD). The
WSD was also found to have decreased significantly by
adding these compounds as additives in N-butyl
palmitate/stearate. Both the samples passed the copper
strip corrosion test (ASTM D130), too.

* Amino-functionalized Nano-starch-Grafted
Palladium Nano-particles-Catalyzed Base-free
Direct Formylation of Aromatic lodides using CO, as
C15ource

Highly dispersed Pd-nano-particles grafted to amino-
functionalized nano-crystalline starch were found to be
excellent heterogeneous catalysts for the direct
formylation of various aromatic iodides to their
carresponding aldehydes in excellent yields without
using any base. The developed catalyst could easily be
recovered and recycled for several runs without any
significant loss in activity and importantly, no metal
leaching occurred during the reaction. Importantly, this
was the first report on base-free direct formylation of
aromatic halides using CO, as C1 carbon source.
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* Visible Light-assisted Photo-catalytic Reduction of
CO, using Graphene Oxide-Supported Heteroleptic
Ruthenium Complex

Figure 4 Possibde mechanism af plotosreduction

of CO1 v moetheenal

We successfully developed and demonstrated a novel
heteroleptic ruthenium(ll} complex immobilized to
graphene oxide as an efficient heterogeneous photo-
catalyst for the photo-catalytic reduction of CO, to
methanol without using sacrificial agent and under
visible light irradiation (Figure 4). After photo-reduction,
the catalyst was easily recovered by centrifugation and
reused for subsequent runs. The recovered catalyst
showed almaost similar activity and provided similar yield
of methanol in all the cases, which is asignificant finding
considering that immobillzation of such photo-active
complexes on suitable support is cne of the major
challenges for their practical exploitation. Importantly,
the developed catalyst also does not require any
sacrificial agent for photo-reduction of CO,, which made
the developed protocol further promising from both
environmental and industrial viewpoints

* Polymer-impregnated Sulphonated Carbon
Composite Solid Acid Catalyst for Alkylation of
Phenol With Methyl-Tert-Butyl Ether
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Figure 57 Svshesiv of polveer-impregnated
sulphamated carbor composite solid aold (P-C-SO3H
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Polymer-impregnated sulphonated carbon composite
solid acid [P-C-50,H) catalyst (Figure 5) was synthesized
via sulphonation of a composite material formed through
incomplete carbonization of hydrolyzed glucose
supported in a polymer matrix (co-polymer of styrene
and chloromethylstyrene i.e. Merrifield's peptide resin)
and used for alkylation of phenol using methyl-tert-butyl
ether MTBE) as an alkylating agent in a pressure reactor
under autogenous pressure. The developed catalyst
exhibited excellent catalytic activity and provided para-
tert-butyl phenol (PTBP) exclusively with the added
benefits of facile recovery and reusability for several runs
without iossin catalytic activity

* Synthesis of NMP from ag.MMA (monomethyl
amine) and GBL (gamma-butyrolactone)

N-methyl-2-pyrrolidone (NMP) is a versatile and highly
useful chemical which finds large and diverse
applications in a wide variety of end uses from electro-
chemical to petro-chemical industries. The industrial
preparation of NMP is predominantly carried out by
reacting gamma-butyrotactone (GBL) with mono
methylamine (MMA)] in multiple tubular reactors at
temperatures from 200 to 350°C and super atmospheric
pressure about 5-10 MPa. The present invention
provides an improved process for production of NMP
comparatively at @ milder operating condition in the
presence of a catalyst which is recyclable without loss of
activity for a number of runs and does not need
regeneration frequently. The preduction of NMP can be
performed at a less severe condition of temperature
range of 150-250°C and pressure range of 0.5-3.0 MPa
preferably in a single-stage batch-wise operation. The
process was developed at |ab-scale in batch-wise
operations and was in progress to develop continuous
mode.

* Selective Extraction of Olefins from A Mixture of
Hydrocarbons

Olefins are an important building block for petrochemical
products that we use in daily life. Olefins in the range of
C -C,, are quite known to be used in detergent industries,
while C -C, olefins are important as the base stock for
polymer industries. Olefins in the range of C-C, are
mainly produced from highly energy-intensive steam
cracking of petroleum feed-stocks (naphtha, gas etc.) and
also in part from fluid catalytic cracking and delayed
coking of heavy petroleum residues. But the liquid
streams in the range of kerosene or gas oil from those

CSIR-Indian Instinite of Petroleum, Delradun
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thermal or catalytic crackers have not been exploited so
much as they consist of quite good amount of olefins-
most importantly alpha olefins. Cracked refinery
streams are untapped sources of highly valuable olefins
which need proper attention for refinery-petro-chemical
integration.

Paraffin +
Diefin + paraifin of olefin
@, CATFIN SEPAATION b rsad
. CFCLL Wit o

] L

Sabeend misscibsle with
+ gdetin olefin

The above scheme shows a concept of reversible
complexation of silver agent with clefins from a mixture
of hydrocarbons (olefin-paraffin mixture, for the simplest
example). At silver-to-olefin molar ratio of 0.5-1.0, we got
extraction selectivity for olefins up to 99%. Although the
systern works well as per the recyclability Is concerned,
the system seems less attracting due to cost issue
associated with silver chemicals. 50, we were trying to
develop Cu-based systems in order to extract such
valuable olefins selectively from cracked refinery feed-
stocks e.g., coker gas oil C,-C,, and C,-C,, cuts which
typically consist of 15-20% linear alpha olefins by weight.
The Cu-based system was checked with LCGO C,-C,, cut
and found to be attractive. Experiments were under way
for optimization of process parameters.

* Iso-butylene to para-Xylene:

Argmatization of such C, stream components-mainly
isobutylene and butenes presently-has acquired a lot of
importance due to increase in the demand for BTX. Para-
Xylene being the most demanding building block of
petro-chemicals, the conversion of butenes to p-Xylene is
of the utmost importance. To produce p-Xylene from
butenes, we worked with C, stream components under

CSIR-Indian Instinete of Petvalenwm, Dehradun
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fixed-bed reactor conditions in the presence of
heterogeneous catalysts. We were able to produce
aromatics {BTX) substantially from isobutylene at
operating temperatures comparatively lower than what
has been stated in the prior literature. The key point in
our system was the simultaneous production of 1, 3
butadiene (1-2%) in gas stream along with a high yield of
aromatics up to 93-55% in the liguid product. The
aromatic products mainly consist of BTX with up to 30-
35% of p-Xylene and 35-40% of toluene. Fine-tuning of
catalysts was under progress with feed stream consisting
of mixed butenes.

* Development of a Process for Normal Dodecane
Fraction for IGCAR, Kalpakkam

The project was under the sponsorship of IGCAR,
Kalpakkam and the main objective of the project was to
develop a process for production of normal Dodecane
fraction from straight-run kerosene by non-aquecus urea
adduction process. The process was developed
successfully at lab scale and about 3 litres of normal
Dodecane fraction were supplied to the sponsors. The
supplied Dodecane fraction met the specifications of the
sponsors successfully when tested at theirend.

* Development of Carbon Nano-tubes (CNTs) and
Carbon MNano-granules ([CNGs) From Vacuum
Residue (VR-550+), and from Extracted Asphaltene
and Maltene.

Fipre 6

al schematic diagram of project process
b SEM imare of synthsized carbon nano tuby
&) SEM image of carbon mano-granules

Carbon nano-tubes [(CNTs) are peculiar materials. They
have been attracting intensive interest since their
discovery. Several methods for their production or
synthesis were developed: arc-discharge, laser ablation
and vapour deposition. As one of the methods for large-
scale production, catalytic chemical vapour depasition
{CCVD or CVDY} is believed to be promising. Methane and
acetylene are common in preducing carbon nano-tube in
gaseous phase, while benzene, toluene, n-hexane,

O
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xylene, and various aromatic compounds could also be
candidates for the carbon source for synthesis of carbon
nano-tubes, In order to examine a possibility of the use of
heavy hydrecarbons as carbon source in producing
carbon nano-tube with CVD method, we developed a
reaction system for synthesis of carbon nano-tubes from
VR-550+, asphaltene and maltene, which are complex
mixtures of heavy hydrocarbons. Similarly, we were able
to produce carbon nana-granules {CNGs) from the same
hydrocarbon sources. The developed CNGs have shown a
very good potential for the catalytic polymerization of
methyl methacrylate and styrene.

* Development of Copper-Loaded TiO, for the Photo-
catalytic Reduction of CO,

Figure 2.

e TEM image of Copper naro-partiles
B HR-TEM inaee of copper-loaded IO mato-particles

cf sohemalic dicseram of Jrhegoscatilyiic eachion

The continuous increment of anthropogenic CO. In
environment is responsible for the global warming i.e. an
increase in global temperature and It 15 also responsible
for other climatic changes, Mareover it is an opportunity
filled with challenges to employ anthropogenic CO, as
feed-stock for chemicals and fuel synthesis. CO, can be
transformed into different organic compounds as
carbonates and poly-carbonates on reaction with
epoxides, as well as it can be used for praduction of CO,
CH,, HCHO, HCOOH and CH,OH by reduction. CO,
reduction can be done in many ways as electro-chemical
reduction, hydrogenation at high temperature, light-
induced photo-chemical reduction. The photo-catalytic
reduction of CO, is the best tool, because it uses
abundant sources of energy and water to reduce CO, to
hydrocarbons. Here, we developed a series of catalysts
with the loading of ex-situ generated carbon nano-
particle on lab-synthesized TiO, nano-particles. We have
observed very good photo-catalytic reduction of CO, to
€0. The maximum rate of CO generation was cbserved
172pmol/g/h with reduced Cu .- TIO, catalyst.

O
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1.4 deaf@a& [3sir4/ Analytical Sciences

The Advanced Crude (Qil) Research Centre of the
Institute (ACRC) performs crude oil assay and detailed
hydrocarbon feedstock analyses and evaluation. The
ACRC crude oil assay labs are staffed with expert
petroleum scientists and have state-of-the art
instruments. Crude oil assay testing includes crude oil
characterization of the whole crude oil and the boiling-
range fractions produced from physical distillation by
various procedures. Petroleum assay data is used by
clients for detailed refinery engineering and crude oil
marketing. Feedstock assay data helps refineries
optimize the refining process. Atmospheric and vacuum
distillations produce distillate fractions and residual
bottoms similar to the actual refining process. The
analysis of crude oil general properties produces data
including the sulphur content, nitrogen content, viscosity
measurements, cold property measurements and metals
tantent. ACRC carried out the assay of the following
crude oils.

= 5Studies on Crude Oils

A client sponsored a project for evaluation of two RJ
crude oils from Rajasthan’s Barmer flelds and two
Gujarat light crude oils being explored by them. The
evaluation study was aimed at determining the bench-
mark pricing ot crude oil samples.

* Study of Condensate Samples of Different Fields
A detailed report was prepared on characterization and
compositional aspects of condensate samples from

ONGC to investigate their price fixing and for value-
added products.

*  Stock Loss Studies on HSD/SKO from HPCL, Mumbai

This project of national importance invoiving the
country's economy and health, included scientific studies
at different petrol pumps throughout the country to
calculate the loss of HSD and SKO.

1.5 icimtfea daa va wiegw Fuala/
Automotive Fuels And Lubricants
Application

* Application of Gaseous Fuels in Compression
Ignition Engine

Gaseous fuels are traditionally used in spark-ignited (51}
engines. 5| engines are less efficient than Compression

CSIR-Indian Instituee of Petrolewm, Dehradun
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ignition (Cl} engines and, therefore, it would be beneficial
to use the gasepus fuels in €l engines. Liquefied
petraleum gas (LPG) and dimethyl ether (DME) were
successfully test-combusted in a single cylinder Cl engine
in dual-fuel mode. Gaseous fuel was inducted through
the intake manifold through specially-designed gas-air
mixture and gaseous fuelling system while diesel was
directly injected into the combustion chamber. Diesel
replacement of around 70% by gaseous fuel can be
achieved in the dual-fuel mode. There was tremendous
reduction in the harmful NOx emissions and significant
reduction inengine smoke. NOxand smoke emissions are
pollutants of major concern in Cl engines and it Is difficult
to reduce both NOx and Smoke simultaneously because
of the NOx-PM trade-off. The engine noise was also
greatly reduced in the dual-fuel engine. However, CO and
HC emissions incredsed and future work needed to be
carried out on optimizing these twe emissions. The
emissions of NOx and Smoke using DME-LPG-diesel and
LPG-diesel are skiown in the following Fig. 1-2, Diese| fuel
consumption in dual-fuel mode with different gaseous
fuels is shown in Fig. 3, The findings of the research show
that gaseous fuels can be effectively and efficiently used
in €1 engines with significant efficiency increase as
compared to S| engine while at the same time achieving
reduced emissions,
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Fig. 2 Smoke emissions of gaseous fuels used in O engines
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* Material Compatibility and Emission Performance
Measurement with the Ethanol Blended Gasoline
(E20)

Vehicle fuel system is vital with respect to optimum
intended design features including emissions, drivability
performance, safety requirements, etc. It is, therefore, of
the utmost impertance to know the impact of the use of
the modified fuel for assessing whether the fuel system
will be able to perform as intended for the complete
design life of the system. Therefore, before using higher
ethanol gasoline blend like E20 as a fuel, it is essential to
study its impact on existing material system for their
compatibility for both old and new vehicles. The impact
on the in-use vehicles is important, in particular in the
Indian context, where more than 10-year-old such
vehicles are plying, which may not have been designed
for the higher ethanol gasoline blend like E20.

Due to the lack of information on material compatibility
with higher ethanol blends in Indian context, actual
experiments are necessary to address issues related to
material compatibility. Earlier study was carried out with
10 % ethanol blend on material compatibility of metals,
non-metals, mass emissions & evaporative emissions.

In view of this, a study was proposed to be carried out
with 20% of ethanol blend on old and new vehicles with
respect to performance, fuel economy, material
compatibility and emission characteristics,

The proposed work on E20 was expected as an important
step towards increasing the percentage share of
renewable fuels in automative sector. Effect of E20 on
emissions, performance and existing materials used in
vehicles would be studied and new material suitable for

E20fuel may also be proposed,
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* Application of DME 20 Fuel in a Gasoline Passenger
Car to comply with Euro-Emission Legislation

In this study, a gasoline passenger car (Euro IV} was
investigated for performance and emissions on three
different fuels i.e. Gasoline Auto LPG and DME blend with
concentration of 20% by mass in Auto LPG (DMEZ20). In
particular, emission characteristies {including
hydrocarbon, CO, NOx and CO.) over the Madified Indian
Briving Cycle (MIDC) and fuel economy were
investigated. The experimental results showed that the
vehicles comply with Eura IV legisiation en gasoline while
LPG fuel showed higher NOx Emissians on DME 20 fuel,
LPG kit was reconfigured for DME and LPG blend to bring
down the emission within the specified emission limits,
The emission values observed for DME 20 were 0.635
g/km (CO), 0,044 g/km (THC), and 0.014 g/km [NOx)
against the Euro IV limits of 1.0 g/km, 0.1 g/km and 0.08
g/km, respectively. The vehicle drivability over the
Maodified Indian Driving Cycle (MIDC) was comparable for
DME 20 with gasoline, and auto LPG fuel vehicle could
achieve the maximum acceleration and speed of the
MIDC,

feag Applicataon of DYME el fal
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1.6 crgdfeil) (usomyeaser o) vd gus/
Tribology & Combustion

1.6.1 udvnuas ) 3=/ Tribology

* A Parametric Investigation on the Micro-elasto-
Hydro-dynamic Lubrication of Power Law Fluid
Lubricated Line Contact

A parametric study of micro-elasto-hydro-dynamic
lubrication (EHL) contact between rough cylinder and
plane lubricated with non-Newtonian Power law fluld
was carried out. A Gaussian rough surface was
considered and modelled using stochastic approach, A
theoretical solution of pressure distribution, fluid film
thickness and friction for given speeds, material
properties, slide-to-roll ratic and power law index, was
obtained by solution of Reynolds equation using FEM
technigues. An isotropic roughness pattern is considered
and results obtained for a wide range of operating
parameters. The results indicated that the shear-
thickening fluids provide thicker lubricant films as
compared to shear-thinning fluids, The minimum fluid
film thickness is observed to decrease with an increase of
load and it increases with an increase of speed and
material parameter. Slide-to-roll ratio has a marginal
influence of the minimum film thickness. Under certain
operating conditions softer materials with shear
thickening lubricants yield thicker lubricant films than
the harder materials |ubricated with shear-thinning
fluids, The coefficient of friction, too, is influenced by the
rheology of lubricants with shear thinning fluids
providing larger values of coefficient of friction than the
shear-thickening fluids.

* Study on Compatibility Behaviour of New-
Generation Lubricants with Engineering Materials

The new-generation lubricants of the type of nano-fluids
and the lubricants synthesized using bio- and synthetic
base-stocks are very much different in performance than
the mineral-based |ubricants. However, the testing
methodology adopted for these lubricants was the same
as that for mineral-based oils with steel-on-steel contact.
Compatibility of lubricants with materials In contact has
become a critical prablem as the contact life is largely
dependent on the compatibility of lubricant with the
contacting materials. In this context, the research project
aimed to develop the synergy charts on the basis of
compatibility studies between the new-generation
lubricants and materials. A variety of nano-fluids and bio-

CNIR-ndian Instinute of Petrolenm, Delradun
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based lubricants were synthesized and their tribological
performance in terms of friction and wear hehaviour was
investigated. The engineering materials of the type of
alloys, ceramics and textured surfaces were extensively
studied, Further, the influence of operating conditions on
the performance of the lubricants was being
investigated.

*  Thin-film Lubrication for Micro-machine Elements
under Robotic and Micro-machine (ROLLM)

Micro-machine tools are the systems used to produce
miniature devices. These systems consist of micro-scale
movable mechanical elements manufactured from
various micro-fabrication processes. Friction and wear
between the interacting surfaces limits the lifetime of the
components. The smaller the elements are, higher the
friction is expected to be. In context to this, this project
aimed to develop thin lubricant films for micro-machine
tools and assess their performance over a wide range of
operating conditions. Hence, a varlety of organic and
inorganic compounds were synthesized to be coated on
the steel substrates of MEMS components. The polymers
and metal pthalecyanines were synthesized &
characterized for their physcio-chemical properties, The
developed compounds were coated on the steel
substrates prior to their tribo-testing,

* Indo-US Joint Center on Elasto-hydro-dynamic
Lubrication Studies

The micro-EHL phenomenon responsible for the micro
pitting and scuffing fallures associated with the gears and
bearings in contact is being investigated. Theoretical
models for simulation of transient, lubricated with non-
Newtonian lubricant micro-EHL phenomena, were
developed and the performance of the contact
investigated. Further experimental procedures were
followed to investigate the influence of surface texture
on the performance of micro-EHL contact,

* Wear-rate Measurement in Automobile Gearbox
using Twin-Disc Tribo-tester through Thin-layer
Activation Technique

Wear of the gearboxesis a critical issue. The wear of gears
causes imprecise transfer of power which again leads to
the loss of power, Gear wear is a slow process and at the
initial stage when the wear particles are small, it is very
difficult to predict and arrest failures. In this context, the
project work aimed at developing an online wear-
monitoring strategy for gears using TLA (Thin Layer

CSIR-Indian Institute of Petroleum, Dehradun

CSTR-TIP Annnead Repiver 2004201 5

Activation) Technique. In this context, experiments on
the measurement of wear rate were performed on the
irradiated steel disc specimens. Further experiments
were performed to investigate the influence of load,
speed and temperature on the wear behaviour of the
discs in contact. Experiments for investigating the
influence of lubricants on the performance of the contact
were planned.

162 S&-/Combustion

* Combustion Studies of LPG-DME Blends and Design
of Dedicated Domestic Burner

A review of current Indian market indicates that
indigenous production of LPG has not been able to keep
pace with the increasing demand. In the present average
ylelds obtained from the Indian refineries, LPG accounts
for only 4.5% of the crude oil processed. Hence, in spite of
the recent discoveries of gas and the major refinery
projects being undertaken, there will be a shortage of
LPG, at least in the near future. To cope up with the
current situation of LPG demand, DME-blended LPG has
been identified as a potential substitute for the domestic
LPG usage. DME combustion has been subject to
numerous experimental and numerical studies. In this
context, an equilibrium combustion model was
developed to study the combustion of LPG/DME blends
to determine thermal properties such as specific heats,
enthalpy, entropy and adiabatic flame temperature of
mixture obtained after combustion. DME and LPG are not
completely interchangeable for stove application.
However, work carried out in this direction shows that
the mixture of DME and LPG {15-20 vol.% of DME) under
specific conditions shows better results as compared to
pure DME,

* Development of Improved PNG (Piped Natural Gas)
Domestic Burner

Natural gas has been extensively used as a fuel in many
heating applications. In particular, natural gas is
recognized as one of the most important cooking fuels
for domestic gas burners. In context to this, theoretical
CFD-based studies were performed to investigate the
performance of burners operating with Natural Gas.
Further, a thermal efficiency test set-up was designed for
NG in which NG from high pressure [CNG) could be
directly fed at very low pressure. The designed set-up
would be used to conduct studies on NG burner
performance under various operating and design

parameters.
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* Development of Technology for Upgradation of Bio-
gas to Transportation and Cooking Fuels

The R&D in the area of bio-gas aims at reducing the
gestation period and enhance the quality of the bio-gas
for higher thermal efficiency, The bio-gas generated was
also investigated for its probable applications as
transportation fuel. Necessary modifications and
technological challenges were addressed to achieve the
desired goals.

* Development of Energy Efficient Chulha for Rural
Application

This research work aimed at the improvement of chulha
wsed in the rural households of India. Different qualities
of wood obtained in Indian terrain used for combustion
were studied and their combustion characteristics were
identified. Further development of low-cost efficient bio-
mass stove chulhg wasin progress,

* Comparative Testing of Tribological Properties of
Russian and Indian Main Gearbox Lubricating Qil

This project involved comparative studies of Russian and
indian gearbox lubricating eils for tribological
performance. This study would provide impartant
information for selection of gear oil for the Indian Air
Force,

* Testing of RDS0 [Research Designs and Standards
Organization) Lubricant Sample

The project involved the comparative testing and
evaluation of the lubricants to be used in Indian Railways.
On the basis of the performance testing the suitability of
lubricants for successful operation in the Railways was
decided.

* 10-metre Cube /day Capacity Bio-gas Plant

A-10 metre cube/day capacity bio-gas plant was installed
as an initiative towards development of technology for
the upgradation of bio-gas to cooking and transportation
fuels. The big-gas produced would be used for
conducting research on bio-gas production, purification
and applications. Excess bio-gas will be used in the
Institute canteen for cooking purposes. The plant would
aid in the disposal of bio-waste of the laboratory, canteen
and staff colony,

O
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1.7 FE9& @1 I[HErT 4917/ Director's
Research Division

1.7.1 aifereriyor va fRreefl yeigwyor/ Adsorption
and Membrane Separation

* Technology Development for Adsorbed Natural Gas

Matural gas is a preferred transportation fuel due to its
lower cost, increased availability and clean burning
characteristics. As a vehlcular fuel, natural gas is used in
the form of CNG (Compressed Natural Gas), However, it
has many drawhacks also in terms of high storage
pressure to achieve high -energy density and shape
restrictions for storage vessel/cylinder etc, One strategy
far maintaining similar energy density of CNG but under
reduced prassure is by applying the concept of Adsorbed
MWatural Gas (ANG). Here natural gas is stored in a special
micro-porous material placed inside the pressure vessel,

The project planned to develop MOF-based sorbent
materials having sufficient methane gas storage capacity
at moderate pressure and ambient temperature and with
a deliverability of methane greater than 85 % of the
storage capacity for use as a transportation fuel under
standard operating conditions,

The work carried out so far involved screening of large
numbers of different classes of adsorbent materials by
determining their equilibrium adsorption capacities and
regenerahility,

Based on the screening and evaluation of different
adsorbent materials, few adsorbents were selected as
potential adsorbents for further studies in a custom built
dynamic adsorption and discharge unit,

CSIR-Tndian Institure of Petrolewm, Debiradun
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Prendnic adsorption and divcharge Unit

Gravimetric equilibrium capacity of methane was
measured in a state-of-the-art micro-balance with
different adsorbents. The gravimetric capacities were
then converted to volumetric capacities using surface
and particle properties of the adsorbents evaluated, The
results are shownin Figs 1 and 2.

| Comparison of Volumetric Methane Loading
Capacities with Different Adsorbents

5 1%

> 1BD

i

{2

S &D

s i E
; ) ﬁ-" ﬁ

o ¢‘9ia‘p“h e‘f

LY
Fig. -1

Comparison of Gravimetric Methane Loading
Capacities with Different Adsorbents

BCPO-1T [MOE)
2 B (POiLab. Syimthedibed
' Calpon-F400 [AC]
,,, i

Egm Methane Loading (mmalfgm)
P I

UKO-66 MOF]
W CuBTCBasokte)
& WBIP-2IMOF]
d@ @D\ ,d’ﬁ y& L,; u CuBlsP-2]MOF]
ﬂ’ 3;" 8 Act Pat Coke
¢
Fig. -2

CSIR-Indian Institute of Petroleum, Dehradun

CSIR-IIP Annual Repors 20082015

Based on volumetric uptake measurements CPO-27Ni
was selected for multi-eycle adsorption discharge studies
in a custom-designed high pressure adsorption unit. The
resulis indicate good cyclic stability of CPO-27Ni for
methane storage and discharge (Fig.-3). The temperature
profile of the discharge step was simulated by an in-
house developed mathematical model. The
mathematical model developed describes methane
discharge behaviour of an adsorbent-packed insulated
column. The model has two components namely!

(i) Equation of continuity
(i) The energy balance equation

These partial differential equations along with initial and
boundary conditions are first non-dimensionalized and
then discretized using the Crank-Nicholson method into
differential algebraic eguation (DAEs). These DAEs are
simultaneously solved using Excel-based solver. The
model fit of experimental data is shownin Fig.-4.
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* Development of a VSA Technology for Simultaneous
Production of High-purity CO,and H, from the H,P5A
tail gas of a Petroleum Refinery

The abjective of the project is to develop an adsorption-
based process for simultaneous recovery of CO, and H,
from PSA tail gas in order to decrease overall CO,
footprint of a petroleum refinery .

Commercial adsorbents including activated carbon and
zeolites were screened based on their equilibrium
adsorptlon capacity for CO,, CH, and H,

Based on screening results two different classes of
adsorbents were tested in a two-column VSA unit in
layered bed configuration using a simple Skarstrom-type
cycle under different operating conditions of feed flow
rate and pressure. VSA performance is assessed by
determining product yield and purity (Figures 5 and &)
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The preliminary results indicated that at adsorption time
of 252 seconds, around 96% H. and 84% CO. purity
respectively is obtained.

* Adsorption-based Separation of Propane and
Propylene

Our objective was to develop suitable adsorbents and to
develop pressure/vacuum swing adsorption process for
separation of propylene in high purity for petro-chemical
applications from propane-propylene feed mixture,

# Synthesis of adsorbent materials based on Zeolites,
MOFs, ETS and MOF composites characterization of
these adsorbents by SA, PSD and XRD measurements.

7 Synthesized as well as commercially available
adsorbents were screened based on eguilibrium
isotherm measurements (Fig. 7A & B).
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¥ Anin-house developed multi-component isotherm
model based on Langmuir-lAST theory was upgraded
for inclusion aof DSL and SIP single-component
isotherm parameters. This model was tested for
determining multi- component propylene/propane
selectivity (Fig. 8),

» LUpgradation of an existing micro-adsorber unit was
initiated to handle flammable gases like propane-
propylene mixtures .
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Based on equilibrium uptake measurements, low
propylene/propane loading ratio was ohserved;
however, 13X zeolite multi-component selectivity
determined by IAST-SIP model showed a very good
selectivity value in the range of 10-25 depending on
temperature and pressure conditions.

* Development of Membrane Technology for
Hydrogen Recovery from Low Hydrogen-Bearing
Refinery Off Gases (CSIR-1IP-NCL-CGCRI )

The aim was to develop a membrane-based process that
could recover hydrogen from refinery off-gas/PSA tail gas
containing minimum 20% hydrogen to provide an
enriched hydrogen stream containing at least 70%
hydrogen suitable for recycling (to hydrogen PSA plant in
the refinery)

Single-gas pérmeability of H,, N,, CO, and CH, was
measured with PBI, PS, CMS and hollow fibre membranes
supplied by NCL, Pune and CGCRI, Kolkata reported in
Figs9-12.

The results were compared with literature reports and
found to bein the reported range.

The PBl and PS membranes were found to be selective for

CSIR-fndian nstitute of Petrolewm, Dehradun
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H.and CO. over N, and CH,.

For CMS membranes, H./CO, and H,/N, selectivity of 2.6
and 2.3 respectively was observed at 2 bar pressure.

Selectivity aver 70 was observed with PS hollow fibre
H,/CO, module forand H./N, binary system,

Single-Gas Permeability Results
with PBI (B1) membrane
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Permeance of H,,N, and CH, with
PS Hollow Fiber Module (5)
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Bitumen, Carbon Materials and Wax

*  Commissioning of Wax Plant at Numaligarh Refinery
Limited (NRL)

Wax Deoiling Technotogy' was developed in association
with Engineers India Ltd (EIL). Numaligarh Refinery Ltd
(NRL) has been setting up a state-of-the-art grass-roots
Wax Deoiling Plant at the NRL. This was the first wax plant
to be set up based on indigénous technology in the
country. This newly set up plant would produce 50,000
MTPA of high-value 'paraffin wax' and 4,500 MTPA of
'micro-crystalline wax'. Paraffin wax is used for making
candles, polishes, medicines, food packaging, paints,
tyres, leather etc, while micro-crystalline wax is mainly
used in the cosmetic industry. The commissioning of the
wax plant was completed. Salient Features of the CSIR-IIP
& EIL Solvent Dewaxing-Deoiling Technology are:

+ Lower solvent-to-feed ratio with prudent filtrate
recycle

»  Optimum salvent dilution scheme combining delayed
dilution, incremental dilution and cold dilution
technigues for maximum gains

« Controlled crystallization for larger crystals with
narrow crystal size distribution

+  Two-stage filtration with balanced filter cycle

«  Energy-efficient process with built-in operational
flexibility and continuous process back-up etc,

*  MNovel solvent recovery system designed to eliminate
furnace requirement.

O
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A view of the Numaligarh Refinery Way Plant

Training Programmes and Technical Support
Provided by the Institute on Numaligarh Refinery
Wax Plant

A training programme on the wax plant at the NRL
Refinery was organised by the CSIR, IIP and EIL during
12"to 15 May, 2014 for more for than 100 Engineers
and Operating Personnel at NRL. This training
programme was on Fundamentals of Wax Deoiling
Operation, Plant Design, Operation and
Troubleshooting and many more aspects of the wax
plant,

Special training programme on analytical procedures
for Numaligarh wax plant personnel was conducted
at the Institute during 267-27" June, 2014, Quality
control personnel aleng with some plant personnel
from Numaligarh Wax plant were given hands-on
training on analytical test procedures for wax
characterization along with class-room lectures on
Wax Deailing Techneology.

The CSIR-1IP team participated in the pre-
commissioning activities of the NRLwax plantin the
maonthof October, 2014,

The CSIR-1IP extended support in setting up of a wax
laboratory in the Quality Control Department of the
Numaligarh Refinery and on-site training of various
quality control test procedures for paraffin wax was
alsp imparted to the NRL Personnel

The CSIR-1IP participated several times in the
commissioning activities in the Numaligarh Refinery
Solvent Deailing Unit between November, 2014 and
March, 2015 and solved several operatlonal
problems,

CSIR <Findian Institure of Petroloum, Dehradm
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* MIBK Dewanxing/Deoiling Studies on PWD (370-482
AET Cut) & Foots Oil (Dewaxed Oil) for Digboi
Refinery

The main objective of this study was to carry out MIBK
Dewaxing/Deoiling on PWD (370-482"C Atmaospheric
Equivalent Temperature Cut) and Foots Oil of PWD
stream (Dewaxed Qil) from Solvent Deoiling Unit of
Digbol Refinery to establish the relationship between
deoiling temperature and wax yield. The broad findings
of the study were as follows:

= Reduction in filtration temperature to 3°C in PWD
processing shows 1.3% wt improvement in wax yield
during labinvestigations

= Wanx quality was almast at par Inboth of the filtration
temperatures, fulfilling BIS Type -1 requirement with
respect to oil content and melting point

2  Foots Qil pour point reduced to 15°C and in the case
of PWD processingto 3°C

4.4% wt of low-melting and high-oil content wax was
extracted in Dewaxing of PWD Foots Qil.

Pour Point of Dewaxed Foots Oillwas 9°C

* Study for Value-creation of Bottom 502°C plus
Material of CS0 ex-RIL

Clarified slurry oil (C5Q] is the bottom product FCCU and
is obtained from petroleum refineries. All refiners have a
challenge to get value-added products from CSO. M/s
Reliance Industries Ltd (RIL) sponsored a project for
value- creation of bottom 502°C plus material of CSO.

The Institute carried out a study to make petroleum pitch
from CSO for its value addition. Pitch is a specialty
product and is used for a wide variety of industrial
applications. Pitches of various types (e.g., isotropic
pitch, mesophase pitch) are used for a wide variety of
applications; these are the starting materials for making
high-value carbon products such as carbon anodes
required for aluminum production, graphite electrodes
required for steel production and for making carbon
fibres, carbon-carbon composites and mesocarbon
microbeads (MCMB) for making li-ion battery anodes
etc

This study showed that value creation of bottom 502°C
plus material of CSQ is possible by making valuable
Isotropic and mesophase pitches from this, The pitches
prepared can be utilized for making industrial and

CSIR-Indian Institute of Petroleum, Dehradun
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[sotropic Pitch

Figure ! Optical micrograph of votropic piteh

advanced carbon materials. The feasibility study
confirmed that value-creation of bottom 502°C plus
material of C50 is possible by producing isotropic pitch. it
is possible to produce ‘isotropic pitch’ from bottom 502°C
plus material of C50 by suitable thermal treatment. The
pitch sample has softening point (70°C), coking value
(47% wt), toluene insolubles (6.91% wt) and quinoline
insolubles (0.23% wt). This pitch has low softening point
and is isotropic In nature. This pitch can be used as
starting material for making 'mesophase pitches' as well
as 'impregnating pitches’ for making carbon and graphite
electrodes. The study also confirmed that bottom 502°C
plus material of C50 is a potential feed-stock for
producing the mesophase pitch. Itis possible to produce
mesophase pitches having different physico-chemical
properties and mesophase content, The bulk mesophase
pitch has softening point {146°C), coking value (65,30%
wt), toluene insolubles (41.12% wt) and quinoline
insolubles (5.35% wt). This pitch has high softening point
and is anisotropic in nature (mesophase). This
mesophase pitch can be used for making high-priced
needle coke.
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= Feasibility Study for Making Zero-Pen Bitumen using
Bitumen Feed via Air Blowing

The objective of this project was to carry out feasibility
study to make "Zero-Pen Bitumen' from bitumen feed by
gir-blowing meeting specifications of M/s PT WIIAYA
KARYA PERSERO TBK, lakarta, Indonesia (WIKA)

In this project, bitumen feed which was obtained from
extraction of asphalt rock was analyzed first. Analysis
showed that this unconventional bitumen feed is rich in
aromatics as indicated by high specific gravity and high
micro-carbon residue (MCR) values and SARA analysis
The other physico-chemical properties of bitumen feed
sampie .e. 11 dmm pen and nearly 72°C softening point
showed that this bitumen feed is a hard material.

The Institute carried out a large number of experiments
undervaried experimental conditions such as air blowing
temperature, air blowing rate and residence time for
optimization of process conditions. The Institute
successfully prepared bitumen sample having "Zero Pen’
and 125 C 'Softening Point' which was the main objective
of the project. The optimized conditions for making 'Zero

O
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Pen' and 125°C 'Softening Foint' bitumen were
temperature 270+2°C, air blowing rate | 6.0
litres/minute/kg of feed and residence time & hrs and 15
min,

1.7.3 af¥rse sivai=iy4-1/Residue Upgradation
Upgradation aof Heavy Qils by Hydroprocessing

* Use of Slurry Phase Organic-Inorganic Fused Hybrid
Catalysts for Residue Hydrocracking

Indian refineries need to upgrade substantial quantity of
residues and heavy crude oils to fulfil their demand-and
supply gap for transportation fuels. Though the use of the
hydroprocessing route for residue upgradation is popular
warldwide, so far in India, this process had not been
used. Mest of the residues were processed by either
visbreaking or delayed coking reactions. Some of the
residues were also processed by solvent deasphalting
route. In this work, a super-critical method was used for
preparation of oil-soluble catalysts. Residue
hydroprocessing catalyst contains molybdenum as an
active metal which is generally promoted by nickel. These
metals provide the hydrogenating function to the
finished catalyst. However, these metals are not 5o easy
to dissolve into the hydrocarban. Therefore, a method
was adapted where these metals are linked with the
arganic modifier, These organic modifiers play an
important role to dissclve the final catalyst into the
hydrocarbon, Six different kinds of organic modifiers
were used during the preparation of catalysts and their
etfect on catalytic activity was studied, Effect of
cancentration of the organic modifier was also studied

The development of slurry phase hydrocracking catalysts
for RIL vacuum residue was under progress. The
hydroprocessing activities like hydrodesulphurization
{HDS), hydrodemetallization (HDM) and conversion of
residue into the lighter fractions were studied for six
different catalysts. The activities were performed at the
high-pressure and high-temperature Parr reactor

s Development of Slurry-phase Catalysts for Residue
Hydrocracking
» Preparation of catalysts

# Reactionstudiesin batch reactor inslurry-phase.

The principal cbjective of this project was the
preparation of slurry phase catalysts and their
hydrocracking activity test on vacuum residue.

Several catalysts were prepared by using different
methods in this work,

CSIR-Indicn Institire of Petrolenm, Delivadim
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CAT 1 was prepared by supercritical method and the
catalyst had bimetallic hydrogenation functionalities. An
aqueous metal solution of molybdenum was prepared by
taking 150 mL of water with 14.04 gramme of
tetrahydrate of ammonium hepta molybdate, and
another agueous metal solution of nickel was prepared
by dissolving of 5.14 gramme of hexahydrate nickel
nitrate. These two agueous solutions were then mixed
with an appropriate amount of modifier, oleic acid and
then the reaction mixture was preheated at 200°C for 30
minutes in the high-pressure of 125 kg/cm’ In a batch
reactor and then the reaction mixture was treated at
super-critical condition of 300-400°C and 150-300
kg/ecm' for 10-60 minutes. In this case, the amount of
oleic acid was taken in such a way that the final
concentration of oleic acid was 4 molar with respect to
molybdenum in the mixture solution. At these
conditions, water started to behave as non-polar
solvents do and the modifier was fused into the metal-
inorganic framework in aqua-diffusive environment.
After completion of super-critical reaction, the reaction
mixture was quenched by chilled water at room
temperature. The aqueous phase was then separated
from organic phase where metals were fused. The
organic phase was then washed with CH,Cl, and dried.
The prepared bimetallic-organic fused material was a
solid catalyst which could easily be soluble in
hydrocarbon or any organic solvents. In this particular
case, the solvent was decaline, The flow diagram of the
catalyst preparation method is presented in Fig. 1.

— po—

i s

Fig. | Flow diagram of the preparation of
bi-metallic slurry-phase catalyst by super-critical method

CSIR-Indian Institute of Petroleum, Dehradun
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The greatest advantage of this catalyst is that the metallic
part is modified in such a way by the arganic component
that the final catalyst is easily soluble into the
hydrocarbon. Moreover, this is a very stable complex
compared with molybdenum carbonyl or cobalt
naphthenate generally used as oil soluble catalysts. The
thermal stability of these three catalysts has been
compared in Fig. 2.
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Fig 1 Comparison of thermal srability of hvbrid catalvst with others

The catalyst (CAT 2) is prepared by a procedure similar to
the above, The ratio of Mo and Ni should be 0.8 to 1.5. In
this particular case, palmitic acid (5.03g) was used as
organic modifier, The organic phase was then washed by
CHCI, and decaline was used as dispersion media.

Lauric acid (9.00g) was used as an organic modifier for
the preparation of CAT 3 catalyst by keeping Mo from VIB
and Ni from VIIB reaction at super-critical condition
similar to CAT 1. Diesel was used as dispersion media in
this case.

Cyclohexane carboxylic acid (5.00g) was used for arganic-
inorganic fused material to synthesize the residue
hydroprocessing catalyst CAT 4 in this particular case. In
this agqueous super-critical synthesis method, the ratio of
rmolybdenum and nickel was kept similar to CAT 1, In this
case, decaline was used as dispersion media.

The catalyst (CAT 5) of this particular case was prepared
by a procedure similar to the one presented in Fig. 2 and
the anly difference was the organic modifier which was
hexadecanol {4 g) in this case. The catalyst synthesis was
performed in the presence of CHCI, and LCO as dispersion
media.

CAT 6 was also prepared by super-critical method and the
organic modification in this case was 2-methyl 1-hexanal

{12mL).
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The effect of concentration of organic modifier was also
studied. For this purpose, a different concentration of
cleic acid was taken during the preparation of the
catalyst. The super-critical method as described above
was used for this preparation. The concentration of the
organic modifier was varied from 1 molar to 5 molar ratio
with respect to molybdenum concentration. The
prepared catalysts were designated as 1M to 5M
depending on the concentration of organic maodifier
used.

Catalyst activity test

To develop a suitable catalyst, it is obvious to screen
several catalysts within the cost limits, Therefore, the
process has to be chosen in such a way that it will be
simple, fast and low-cost. However, the reliability of the
results should not be compromised. In this regard, slurry
reactor using batch autoclave is one of the best options.
The operation in it is simple, fast and inexpensive.
Moreover, in this process a small guantity of the catalyst
is used, Fig. 3 shows a batch reactor set-up for primary
screening of catalysts for hydroprocessing of the RIL
residue. The following operating conditions were used
forthe HOT activity test,

* Weightoffeed 200g

= \Weight ot catalyst 750rpm

* Reactiontemperature 410°C

* Pressure 100kg/em’

* Durationof reaction dhrs

e
L
#
m

Fig. 3 Schematic flow diagram of the batch reactor

O
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The weighted heavy crude oil or residue was taken into
the reactor. The required amount of catalyst/additive
was added to the feed. The reactor vessel was tightened
properly and checked for any leaks. The reactor vessel
was then purged two to three times with hydrogen gas so
that there was no air left inside the reactor. Heating was
taken fram be room temperature to the required
temperature at the rate of 3°C/min. Stirring {750rpm)
was started when temperature reached the set point and
the time was noted at this point just as done at the
beginning of the reaction. After the reaction, the liquid
product was separated from the carbon-like material.
The liquid products were sent for analysis and the
carbon-like material was cleaned by Soxhlet process.

Characteristics of feeds

Two feeds were used to study the hydroprocessing
activities inthe batch reactor and the feed characteristics
are given belowin Table 1.

Table 1: Characteristics of RIL vacuum residue (VR)

Properties of the feed used for
catalyst activity test

Density @15°C 1.0554
Kin. Viscosity@100°C, c5t 25793
Sulphur, wtt% 5.85
CCR, wt% 27
C/H ratio (wt/wt) 11
Asphaltene, wt¥% 19.5
Ni, wppm 65
V, wppm 240

Catalyst activities

The liguid samples after reaction were separated from
the solid sludge and metals, sulphur, asphaltene etc. of
the liguid products were analyzed . From these analyses,
HDS, HDM and asphaltene conversions were calculated
and are given in Table 2. The hydrodesulphurization
activity was almost similar for the all catalysts. However,
the catalyst prepared by the 2-methyl 1-hexanal as
solvent shows the highest HDM activity.

CSIR-Indian Institue af Petralewm, Dehradun
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61.33 61.92 688 6221 62.19
HDM 78,80 8325 8744 83103 £3.69 92 87
HDAsp, 81.6 £4.51 B4.67 K5.3% B4.46 §4.26

Tubie 2: Hydroprocessing activities of six catalysts

The effect of arganic-modifier concentration on hydrotreating activities (HDS, HDM and HDAsp) was also been studied
and is given in Table 3. It shows that the all the catalysts (1M to 5M) show almost equal activities,

ST 0. N . OO M| B S

HDS 61.51 60,82 61.33 61.67
HDM £3.0 13.6 1525 TE9 7813
HDAsp 88.51 87.03 82,67 81.6 86,36

Table:3 Percentage of hydrodesulphurization, hydrodemetallization and asphaltene comversion of catalysts

Hydro-cracking activities of these six catalysts and the catalysts prepared by different concentrations of oleic acid are
presented in Fig 4 and Fig. 5, respectively.
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Fig. 4: Hydrocracking activiey of six diffevent catalysts Fig. 5: Hydrocarcking activity of catalysts prepared

by different concentration of oleic acid

Conclusions

The following conclusions could be drawn from this study:

1. Thecatalyst prepared by oleic acid as organic modifier shows good hydrocarcking activity
2. The catalyst prepared by palmitic acid also shows good hydrocracking activity

3. The catalyst prepared by the super-critical method where inorganic metals were modified by organic components
has excellent thermal stability.

4. The catalyst prepared by oleic acid of concentration 4 molar shows the highest 550°C- conversion.

CSIR-Indian Institute of Petroleum, Dehradun o
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Ti0, immobilized Rulll) polyazine complex; a visible-
light active photoredox catalyst for oxidative
cyanation of tertiary amines, Pawan Kumar, Sanny
Vermio and Suman L Jain, Journal of Materials
Chemistry A2{13),4514-4519, April 2014

Magnetically separable palladium-graphene nano-
composite as heterogeneous catalyst for the
synthesis of 2-alkylquinolines via one-pot reaction
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Deepok Verma and Suman L Jain, Tetrahedron
Letters, 55(15) 2406-2409, 2014

Catalytic oxidation of aniline to azoxybenzene over
CuCr,0, spinel nano-particle catalyst, Shankha §
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Sustainable Chemistry & Engineering, 2(4) 584-589,
2014
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Babita Behera, Journal of Scientific & Industrial
Research, 73(4) 235-242,2014
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2014
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molybdenum [Mo,Br,,]" cluster units under visible
light irradiation, Subodh Kumar, Pawan Kumar,
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and Suman L Jain, RSC Advances, 4(20),10420-
10423, 2014
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Chemie- Chemical Monthly, 145(5), 791-795, 2014

Selective oxidation of cyclohexene to adipic acid
over silver-supported tungsten oxide nano-
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Chemistry, 16(5), 2826-2834, 2014
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2014
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Viswanadham, Trymbkesh Sharma and B Sreedhar,
Chemical Communications, 50{47), 6232-6235,
2014
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Cu nano-clusters supported on nano-crystalline
5i0,-Mn0O,: a bi-functional catalyst for one-step
conversion of glycerol to acrylic acid, Bipu! Sarkar,
Chandrashekor Pendem, L N Sivakumar Konthala,
Ritesh Tiwari, Tokehiko Sasaoki and Rojorom Bal,
Chemical Communications, 50(68}, 9707-9710,
2014

Halogen-free bis(imidazolium)/bislammonium]-
di[bis(salicylato)borate] ionic liguid as energy-
efficient and environment-friendly lubricant
additive, Rashi Gusain, Piyush Gupta, Sandip Saron
and O P Khatri, ACS Applied Materials & Interfaces
6(17)15318-15328,2014

Dynamics of Water in Hierarchical Mesoporous H-
Z5M-5 by Fast Field-Cycling NMR Relaxometry, Chio-
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Wei Hsu, Yu-Wen Chen, Bharot 5 Rana, Rohit Kumaor,
Anil K Sinha and Dennis W Hwang, ). Phys. Chem. C,
118(35), 20481-20487, 2014

Magnetite nano-particles coated with ruthenium
vig SePh layer as a magnetically retrievable catalyst
for the selective synthesis of primary amides in an
aqueous medium, Hemant Joshi, Kamal Nayan
Sharma, Alpesh K Sharma, Om Prakash, Arvind
Kumar and Ajai Kumar Singh, Dalton Trans.,
43(32),12365-12372, 2014

Hydrothermal de-oxygenation of graphene oxide in
sub-and super-critical water, Harshal P Mungse, O P
Sharma, Hiroyuki Sugimura and O P Khatri, RSC
Advances, 4(43),22589-22595, 2014

Non-isothermal model-free kinetics for paralyses of
rice straw, Garimo Mishra, Thollada Bhaskar, Bio-
resource Technology, 169, 614-621, 2014

Abilities of some compounds to stabilize mahwa oil
from high temperature oxidative degradation for
bio-lubricant applications, Raj Kumar Singh and A K
Singh, Waste and Biomass Valorization, 5(5) 847-
B55,2014

Ethanol fermentation from molasses at high
temperature by thermo-tolerant yeast
Kluyveromyces sp. IPE453 and energy assessment
for recovery, Diptarka Dasgupta, Prasenjit Ghash,
Debashish Ghosh, Sunil Kumar Suman, Rashmi
Khan, Deepti Agrawal and D K Adhikari, Bioprocess
and Biosystems Engineering, 37(10), 2019-2029,
2014

Preparation of silver-tungsten nano-structure
materials for selective oxidation of toluene to
benzaldehyde with hydrogen peroxide, Shilpi
Ghosh, Shankha S Acharyya, Deependra Tripathi
and Rajaram Bal, Journal of Materials Chemistry A:
(38), 15726-15733, 2014

Carbon dioxide promoted hydrolysis of xylose to
furfural using 1,1,3,3-tetramethyl guanidinium
hydrogen sulfate: a remarkable enhancement in
reaction rate, Subodh Kumar, Jitendra Kumar, Savita
Kaul and Suman Lata Jain, Ind, Eng. Chem. Res,,
53(40), 15571-15575, 2014

Polyethylene glycol enfolded KBr-assisted base
catalyzed synthesis of dimethyl carbonate from
methanol and carben-di-oxide, Subodh Kumar and
Suman Lata Jain, Ind, Eng. Chem. Res,
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53(41),15798-15801, 2014

Kinetics of thiophene hydro-desulphurization: pore
diffusional effects, § K Ganguly, Nishant Vohrag,
Neetu Varun and Gautam Das, Haripada Bhunia,
Energy Technology, 2(9-10) 763-766, 2014

A review on gas-liquid reactions in light oil
sweetening: kinetics and reactor design aspects, SK
Ganguly, Neetu Varun, Sunil Kumar, Praveen K Khatri,
Suman L Jain, M O Garg and A Pellegrini,
ChemBioEng Reviews, 1{5), 204-213, Oct 2014

Magnetic silica beads functionalized with cobalt
phthalocyanine for the oxidation of mercaptans in
an alkali-free aqueous medium, Garima Singh,
Praveen K Khatri, Sudip K Ganguly and Suman L Jain,
RSC Advances, (55),29124-29130, 2014

Immobilized oxo-vanadium Schiff base on graphene
oxide as an efficient and recyclable catalyst for the
epoxidation of fatty acids and esters, Sanny Verma,
Mounika Aila, Savita Kouwl and Surman L Jain, RSC
Advances, 4{58),30558-30604, 2014

Catalytic behaviour of mesoporous cobalt-
aluminum oxides for CO oxidation, Ankur Bordoloi,
Miguel Sanchez, Heshmat Noei, Stefan Koluza,
Dennis Grofimann, Yuemin Wang, Wolfgang
Grinert and Martin Muhler, Journal of Catalysts
{online journal) 807545/1-807545/10, 2014

CuC 0, spinel nano-particles: An efficient catalyst
for the liquid phase oxidation of cyclohexene using
H.0, as oxidant, Shankha Shubhra Acharyya, Shilpi
Ghosh, Astha Shukia, Deependra Tripothi and
Rajaram Bal, 1. Nano-science Letters, 4, 28, 2014

Selective oxidation of styrene using H,0, as oxidant
over silver nano-particles supported on tungsten
oxide nanc-rod catalyst, Shilpi Ghosh, Shankha
Shubhra Acharyya, L N Sivakumar Konathala and
Rajaram Bal, ). Nanoscience Letters, 4, 27, 2014

Advances in hydroprocessing technologies, A K
Sinha, Chemical Engineering World, 49(8), 40, 42,
46,2014

Removal of refractory sulphur and aromatic
compounds from straight-run gas oil using solvent
extraction, Sunil Kumar, V C Srivastava, 5 M Nanoti,
8 R Nautiyal and Siyaram, RSC Advances, 4(73),
38830-38838, 2014

Metal-free one-pot synthesis of amides using

o
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graphene oxide as an efficient catalyst, Shweto
Kumari, Amiya Shekhar, Harshal P Mungse, O P
Khatri, Devendra D Pathak, R3C Advances, 4(78)
41690-41695, 2014

Graphene oxide Immobilized copper
phthalocyanine tetrasulphonamide: first
heterpgenized homopgeneous catalyst for
dimethylcarbonate synthesis from CO, and
methanol, Subodh Kumar, Powan Kumarand Suman
Ltain, ), Mater, Chem. 4, 2{44}, 18861 18866, 2014

Visible light-driven photo-catalytic oxidation of
thiols to disulphides using iron phthalocyanine
immobilized on graphene oxide as a catalyst under
alkall-free conditions, Pawan Kumar, Garima Singh,
Deependra Tripathi and Suman L Jain, RSC
Advances, 4(92),50331-50337, 2014

Pt nano-particle supported on nano-crystalline
Ce0,: highly selective catalyst for upgradation of
phenolic derivatives present in bio-oil, Bipul Sarkar,
Chandrashekar Pendem, L N Sivekumar Konathala,
Takehiko Sasaki, Rajaram Bal, lournal of Materials
Chemistry A, 2(43), 18398-18404, 2014

Formation of ilmenite-type CoTiQ, en TiO; and its
performance in oxidative dehydrogenation of
cyclohexane with molecular oxygen, Bipul Sarkar,
Chandrashekar Pendem, L N Sivakumar Konathalg,
Takehiko Sasaki and Rajoram Bal, Catalysis
Communications, 56,5-10,2014

Direct catalytic oxy-amination of benzene to aniline
over Cu(ll) nano-clusters supported on CuCr,0,
spinel nano-particles vig simultaneous activation of
C-H and N-H bonds, Shankhao S Acharyyo, Shilpi
Ghosh and Rajaram Bal, Chemical Communications,
50(87), 13311-13314, Nov 2014

Acid-base co-operative catalysis over mesoporous
nitrogen-rich carbon, Reena Goyal, Bipul Sarkar,
Nishita Lucus and Ankur Bordoloi, ChemCatChem,
6(11),3091-3095, 2014

Synthesis and characterization of novel
poly(propylene carbaonate) - zinc oxide nano-
composites, Thi Nga Tran, Thanh Binh Mai, Long
Giang Bach, Yeon Tae Jeong, Suman L Jainand Kwon
Taek Lim, Molecular Crystals and Liquid Crystals, 597
(1)45-51, 14

Pt nano-particles with tunable size supported on
nano-crystalline ceria for the low temperature
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water-gas-shift (WGS) reaction, Ritesh Tiwari, Bipul
Sarkar, Rahul Tiwari, Chandrashekor Pendem,
Takehiko Sasoki, Sandeep Saran and Rajaram Bal, )
Molecular Catalysis A395,117-123, 2014

Mesoporous nitregen-rich carbon materials as
cathade catalysts in microbial fuel cells, Yongtae
Ahn, Ilvan Ilvanay, Tharamani C Nogoiah, Ankur
Bordoloi and Bruce E. Logan, Journal of Power
Sources, 269(10), 212-215, 2014

Faclle single-step synthesis of an acid-functionalized
nana-porous carbon composite as an efficient
catalyst for tertiary butylation of phenol, Devaki
Nandan and N Viswanadham, RSC Advances,
4(100),57223-57226,2014

1,1,3,3-tetramethyiguanidinium hydrogen sulphate
(TMG.H50,) ionic liquid in carbon-di-oxide-enriched
water: highly efficient acidic catalytic system for
hydrolysis of cellulose, Subodh Kumar, Raj Kumor
Singh and Suman L lain, RSC Advances, 4{102),
58238-58242.Dec 2014

An efficient copper-catalyzed formulation of amines
utilizing CO, and hydrogen, Subodh Kumar and
Suman L Jain, RSC Advances, 4(109) 64277-64279,
Dec2014

Facile synthesis of CuC O, spinel nano-particles: A
recyclable heterogeneous catalyst for one-pot
hydroxylation of benzene, Shankha 5 Acharya, Shilp
Ghosh, Shubhodeep Adak, Tokehiko Sasoki and
Rajaram Bal, Catalysis Science & Technology, 4(12),
4232-4241, 2014

Nano-particles of ZrPO, for green catalytic
applications, Peto Sreenivosulu, Chandrasekhar
Pendem and N Viswaonodham, Manoscale, 6(24),
14898, 14502, 2014

Use of an acylated Chitosan Schiff Base as an eco-
friendly multi-functional bio-lubricant additive, Ry
K Singh, Aruna Kukrety, Alok K Chatterjee, Gananath
0 Thakre, Gajendra M Bahuguna, Sandeep Saran,
Dilip K Adhikari and Neeraj Atray, Ind. Eng. Chem.
Res. 53(48),18370-18379, Dec 2014

Predication and analysis of engine friction power of
a diesel engine infiuenced by engine speed, load
and lubricant viscosity, Devendra Singh, Fengshou
Gu, John D Fieldhouse, Nishan Singh and 5 K Singal,
Advances in Tribology (Open Acces Journal), Article
10928015, 9 pages, 2014
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Real-time driving cycle measurements of ultra-fine
particle emissions from two-wheelers and
comparison with passenger cars, A
Momenimovohed, J 5 Olfert, M D Checkel, Sunil
Pathak, Vineet Sood, Yogroj Singh and § K Singal,
International lournal of Automotive Technology,
15(7)1053-1061, 2014

Process intensification for hydroprocessing of
vegetable oils: an experimental study, Anil Kumar
Sinha, M G Sibi, Neelam Noidu, Safeem Akhtor
Farooqui, Mohit Anand and Rohit Kumar, Ind. Eng.
Chem. Res, 53(49}, 1906219070, Dec 2014

Catalytic Cracking of C.-C, Carbonyls with Vacuum
Gas Qil, Desavath V Naik, Vimal Kumar, Basheshwar
Prosod, Babita Behero, Neergj Atheya, Dilip K
Adhjikari, K D P Nigam and M O Garg, ind. Eng. Chem,
Res53{49),18816-18823, 2014

Fractional distribution of graphene oxide and its
potential as an efficient and reusable solid catalyst
for esterification reactions, Harshal P Mungse,
Niharika Bhakuni, Deependra Tripathi, Om P
Sharma, Bir Sain and O P Khatri, Journal of Physical &
Organic Chemistry, 27{12),944-951, 2014

Surfactant promoted synthesis of CuCr,0, spinel
nano-particles: a recyclable catalyst for one-pot
synthesis of acetophenone from ethylbenzene,
Shankha § Acharyya, Shilpi Ghosh and Rajaram Bal,
Iind. Eng. Chem. Res., 53{51),20056-20063, 2014

Porous Ni@tantalum silicate as a tandem catalyst
for selective synthesis of C, hydrocarbons from
ethanol, M G Sibi, Hari Singh and A K Sinha, Open
Catalysis Journal, 7, 26-35, 2014

Palladium complex immobilized on graphene
oxide-magnetic nanoparticle composites for ester
synthesis by aerobic oxidative esterification of
alcohols, Sanny Verma, Deepak Verma, Anil K Sinhe
and Suman L Jain, Applied Catalysis A, General 489,
17-23, 2015

Catalytic cracking of Jotropho-derived fast pyrolysis
nils with VGO and their NMR characterization, D V
Naik, Vimal Kumar, Basheshwar Prasad, Mukesh K
Poddar, Babita Behera, Rajoram Bal, O P Khatri, DK
Adhikari and M O Gorg, RSC Advances, 5(1), 398-
409, 2015

Polymer impregnated sulphonated carbon
compaosite solid acid catalyst for alkylation of phenal
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with methyl-tert-butyl ether, Praveen K Khatri,
Manvi Manchanda, Indrajit K Ghosh and Suman L
Jain, RSC Advances, 5({5),3286-3290, 2015

Cetyl alcohol mediated synthesis of CuCr, 0, spinel
nano-particles: a green catalyst for selective
oxidation of aromatic CH bonds with hydrogen
peroxide, Shankho S Acharyya, Shilpi Ghosh, Nozio
Siddiqui, L N Sivakumar, Kenathala and Rajaram Bal,
RSC Adv, 5(5),4838-4843. 2015

Fabrication of CuC.0, spinel nano-particles: A
potential catalyst for selective oxidation of
cycloalkanes via activation of Csp3-H bond, Shankha
5 Acharyya, Shilpi Ghosh, Shubhadeep Adak,
Deependra Tripathi and Rojaram Bal, Catalysis
Communications 59, 145-150, January 2015

Bio-processing of bagasse hydrolysate for ethanol
and xylitol praduction using thermo-tolerant yeast,
Sachin Kumar, Pratibha Dheeran, Surendra P Singh, |
M.Mishra and D K Adhikari, Bio-process and Bio-
systems Engineering, 38(1) 39-47,)2015

Effect of synthesis medium on aggregation
tendencies of ZnO nano-sheets and their superior
photo-catalytic performance, Richa Khokhra, Raj
Kumar Singh and Rajesh Kumar, Journal of
Mauteriuls Science, 50{2), B19-832, 2015

Upgrading bio-gas at low pressure by vacuum swing
adsorption, Aarti Arya, Swapnil Divekar, Ruchike
Rowat, Pushpo Gupta, M O Garg, Soumen
Dasgupto, Anshu Nanoti, Ranjeet Singh, Penny Xiao
and Poul A Webley, Ind. Eng. Chem. Res., 54(1), 404-
413,2015

Faceted titania nano-crystals doped with indium
oxide nano-clusters as superior candidates for
sacrificial hydrogen evolution without any noble-
metal co-catalyst under solar irradiation, Vipin
Amoli, M G Sibi, Biplab Banerjee, Mohit Anand,
Abhayankar Maurya, Saleem Akhtar Forooqui, Asim
Bhaumik and A K Sinha, ACS Appl. Mater. Interfaces,
7(1), 81068822, 2015

Effect of solvent on the hydrothermal liguefaction of
macro-algae Ulva fasciatum, Rawel Singh, Thollada
Bhaskar and Bhavya Bolagurumurthy, Process
Safety and Environmental Protection, 93, 154-160,
2015

Investigations on the potential of dextrose, sucrose
and cellulose dodecenylsuccinate esters as lubricity
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additives, Raj Kumar Singh, A K Singh, G M
Bohuguna and Sondeep Soron, Waste and Blomass
Valorization, 6{1), 63-72, 2015

Blending complexity of bio-oils, Arakshita Majhi and
¥ K Sharma, International Journal of Sustainable
Energy, 34(2),93-102, 2015

Pyrolysis of Mesua ferrea and Pongamia glabra seed
cover: characterization of bio-oil and its sub-
fractions, Neonjyoti Bordoloi, Rumi Narzari, Rohul
Singh Chutia, Thallpdo Bhaskar and Rupam Kataki,
Bioresource Technology, 178, 83-89, 2015

Catalytic hydro-thermal liquefaction of water
hyacinth, Rowe! Singh, Bhovyo Balagurumurthy,
Adityo Prakosh and Thallodo Bhoskor, Bioresource
Technology, 178, 157-165, 2015

Thermo-chemical conversion of bio-mass, Thallada
Bhoskar and Philip H Steele, Bioresource Technology
178,1,2015

A novel process for removal of bromine from
styrene polymers containing brominated flame
retardants, Guide Grouse, Juan Diege Fonseca,
Hisatoshi Tanaka, Thallada Bhaskar, Tomohito
Kameda and Toshiaki Yoshioka, Polymer
Degradation and Stahility, 112, 86-93, 2015

Expanded corn starch: a novel material as
macroinitiator/solid support in 51 and AGET ATRF,
GMA polymerization, Ankushi Bansol, 55 Ray and A
K Chatterjee, Journal of Polymer Research, 22{2),
Article 23, February 2015

Wax content of crude oll: a function of kinematic
viscosity and pour point, A Majhi, ¥ K Sharma, V §
Kukreti, K P Bhatt and Ravi Khanna, Petroleum
Science and Technology, 33(4), 381-387, 2015

Nano-crystalline Pt-CeQ, as an efficient catalyst for
room-temperature selective reduction of nitro-
arenes, Astha Shukla, Rajib Kumar Singha, Takehiko
Sasoki and Rojarom Bal, Green Chemistry, 17(2),
785-750, 2015

Alkyl chain-grafted hexagonal boron nitride
nanoplatelets as oil dispersible additives for friction
and wear reduction, Sangita Kumari, Om P Sharma,
Rashi Gusain, Harshal P Mungse, Aruna Kukrety,
Niranjon Kumar, Hiroyuki Sugimura and O P Khatri,
ACS Appl. Mater. Interfaces, 7(6),3708-3716,
February 2015
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Graphene oxide-supported molybdenum cluster:
the first heterogenized homogeneous catalyst for
synthesis of dimethylcarbonate from CO, and
methanol, Subpdh Kumar, O P Khatri, Stéphone
Cordier, Rabah Boukherroub and Suman L Jlain,
Chemistry - A European Journal, 21(8), 3488-3454,
February 2015

Catalytic cracking of Pinus roxburghii resin for liquid
fuels, ¥ V Padmaoja, Neerok Atheyo and K K Singh,
Jjournal of Energy Sources, Part A: Recovery,
Utilization, and Environmental Effects, 37(4) 4, 341-
346, 2015

Synthesis of multi-walled TiO, nano-tubes under
weak alkaline conditions for dye-sensitized solar
ceils, Vipin Amali and A K Sinha, lournal of
Manascience and Nanotechnology, 15(1),726-733,
2015

Effect of cylindricity on the tribological performance
of heavily-loaded slow-speed journal bearings, § M
Muzakkir, K P Lijesh, Harish Hirani and G D Thakre,
Proc ) MechE Part J: | Engineering Tribology, 229{2)
178-195,2015

Synthesis and support composition effects on CH,
partial oxidation over Ni-Cela oxides, G Pantaleo, V
La Parola, F Deganello, P Calatozzo, Rajaram Bal and
A M Venezia, Applied Catalysis B: Environmental,
164,135-143, 2015

Sulfonated polymer impregnated carbon composite
as a solid acid catalyst for selective synthesis of
furfural from xylose, Proveen K Khatri, Neha
Karanwal, Sgvito Keul and Suman L Jain,
Tetrahedron Letter, 56(10) 1203-1206, March 2015

Photo-induced reduction of CO, using magnetically-
separable Ru-CoPc@TiO,@5i0.@Fe,0, catalyst
under visible light irradiation, Pawan Kumar, R K
Chauhan, Bir Sain and Suman L Jain, Dalton
Transactions, 44(10), 4546-4553, 2015

Visible light-assisted photo-catalytic reduction of
€O, using graphene oxide-supported heteroleptic
ruthenium complex, Powan Kumar, Amit Bansiwal,
Nitin Labhsetwar and Suman L Jain, Green
Chemistry, 17{3), 1605-1609, 2015

Room temperature selective oxidation of aniline to
azoxybenzene over a silver supported tungsten
oxide nanostructured catalyst, Shilpi Ghosh,
Shankha 5. Acharyya, Takehiko Sasoki and Rajoram

CSIR-Indian Institute of Petrolewm, Dehradun



Bal, Green Chene. 17(3) 1867-1876, 2015

103. Catalyzing mesophase formation by transition
metals, Subhash Kumar, Manoj Srivastava, lournal
of Analytical and Applied Pyrolysis, 112, 192-200,
2015

104. An integrated analytical approach for the
compositional evaluation of different stages of fully
ripened Jotropha curcas seed oil, Jyoti Porwal,
Babita Behera, Nagendramma Ponnekanti, Dinesh
Bangwal and Savita Koul, European lournal of Lipid
Science and Tech., 117{3), 398-405, 2015

212 &l va /agd Raefeal 4 geife
a1 / o4 / Chapters / Articles Published
inBooks & / or Proceedings

* Production upgrading and analysis of blo-oils derived
from lignocellulosic biomass, Pankaj K Kanaujia,
Polysaccharides-Bioactivity and Biotechnolegy,
Editors:Kishan Gopal Ramawat, Jean-Michel
Mérillon, 1-26, Oct 2014 , Springer International
Publishing Switzerland

* Preparation of feed-stocks for gasification for
synthetic liquid-fuel production, Bhavya
Balagurumurthy, Rawel Singh and Thallda Bhaskar,
Gasification for Synthetic Fuel Production, 57-71,
2015, Fundamentals;, Processes and Applications : a
volume in Woodhead Publishing Series in Energy,
Edited by: R. Lugue and J. Speight, ISBN: 978-0-85709-
BO2-3

* Methane activation and transformation over nano-
catalysts, Rojarem Bal and Ankur Bordoloi, Edited by
Sa, Jacinto, Fuel Production with Heterogeneous
Catalysis 123-145, 2015, Published by CRCC Press
Boca Raton, Fla, ISBN:978-1-4822-0371-4

Chapters Published in the Book Entitled 'Recent
Advances in Thermo-Chemical Conversion of Bio-mass,
2015, Edited by : Ashok Pandey, Thalloda Bhaskar, M
Stacker and Raojeev Sukumaoran, |SBN: 978-0-444-
63289-0

Chapter 1 - Advances in Thermo-chemical Conversion of
Biomass—Introduction, Pages 3-30, 2015, Thallada
Bhaskar and Ashok Pandey

Chapter 2 - Feedstock Suitability for Thermo-chemical
Processes, Pages 31-74, Rupam Kataki, Rahul § Chutia,
Mridusmita Mishra, Neonjyoti Bordolol, Ruprekha Saikia
and Thallada Bhaskar

CSIR-Indian Institute of Petroleum, Dehradun
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Chapter 4 - Catalysts for Thermo-chemical Conversion
of Biomass, Pages 109-132, Bhavya Balagurumurthy,
Rowel Singh and Thallada Bhaskar

Chapter 6 — Thermo-chemical Bio-refinery, Pages 157-
174, Bhavya Balagurumurthy, Rawel Singh, Priyanka
Ohri, Aditya Prakash and, Thallada Bhaskar

Chapter 10 — Hydro-thermal Liquefaction of Bio-mass,
Pages 269-291, Rowel Singh, Adityo Prakash, Bhovya
Balagurumurthy and Thallada Bhaskar

Chapter 16 = Thermo-chemical Valorization of Lignin,
Pages 455-478, Aditya Prakash, Rawel Singh, Bhavya
Balagurumurthy, Thallada Bhaskar, Ajay K Arora and 5 K
Puri

2.2 u¥]d @ ¢ e/ Presented Research

2,21 welal S umifReat anfR & wega me-usy
Papers Presented in Conferences/ Seminars
etc.

SAE 2014 World Congress, Detroit, USA, April 8-10,
2014

*  |nvestigation of variation in real-world fuel economy
of a gasoline car in two different highways traffic
conditions: an Indian Scenario, Sunil Pathak, Yograj
Singh, Vineet Sood and 5 K Singal

9" ISFL-2014, Foidabad, Aprif 15-17, 2014

* A novel approach for utilization of bio-acetone for
cleaner gasoline production, Sandeep K Saxeno, N
Viswanadham and M O Garg

e Asingle-step catalytic process for direct conversion
of naphtha to higher range hydrocarbons, Sandeep
K Sakena, N Viswanadham and M O Garg

* Development of new-generation bio-degradable
base-stocks for marquenching oils, Ponnekanti
Nagendramma, Neeraf Atray and D K Adhikari

*  Role of crumb rubber in physical and rheological
properties of modified bitumen, Anand Singh,
Kamal Kumer, Manoj Srivastava and M O Garg

s Ouidative desulphurization of diesel with hydrogen
peroxide in the presence of acid catalysts, T V Rao,
Bindu Yodav, Pooja Yadav, Rekha Chauwhan, B R
Nautiyal, P 5§ Verma and § M Nanoti

e Investigation of stratification stability of deoiled
Jatrapha Curcas cake based pyrolysis oil-diesel

)
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emulsion, Pankaj K Arya, Mukesh X Poddar, G D
Thakre, OV Naik, Satish Kumarand T Bhaskar

o Prospects of 2,5-Dimethlyfuran as an alternative
fuel: perfermance characteristics evaluation on a
d4s-motorcycle, M K Shukla, Sunil Kumor Pothak,
Yograoj Singh, Nishan Singh and 5 K Singol

o Halogen-free ionic liquids as novel lubricants:
designed chemistry in tribological applications, O P
Khatrl

21" World Petroleum Congress, Moscow, June 15-189,
2014

*  Processing of fast pyrolysis oil-derived tar fraction in
fluid catalytic cracking unit, D V Naik, Vimal Kumar,
Basheshwar Prasad, Mukesh K.Foddar, K K Singh,
Neergj Atheya, DK Adhikari and M O Garg

* A single step catalytic process for the direct
conversion of naphtha to middle distillates, N
Viswanadhom, M O Garg, Peta Sreenivasulu, Amit
Sharma, Rojeev Panwar and Sondeep K Saxena

Graphene Week 2014, Gothenburg, Sweden, June 23-
27,2014

* Structure and conformation heterogeneity in alkyl
chains intercalated graphene oxide, @ P Khatr and
Harshal P Mungse

International Conference on Natural Rubber, organized
by the Indian Natural Fibre Society, National Library,
Kolkata, August 1-3, 2014

* Production of industrial spirit from jute fibre; A
feasibility study, D K Adhikari, Debashish Ghash, A K
Roy, Savita Kauwl, Deept! Agrawal, A K Kurmi, Diptaka
Dasgupta, Sunil K Surman, § N Chattopadhyay and 5
Bhowmick

8" International Conference on Environmental
Catalysis, USA, August 24-27, 2014

* Catalytic canversion of bio-mass-derived
intermediates into gasoling, Sondeep K Saxena, N
Viswanadham and M O Garg

21" Annual India Oil and Gas Review Summit and
International Exhibition (I0RS), Mumbai, September 10
-11, 2014

* Improvement in pipeline flow of high-pour Mangla
crude at ambient conditions by blending and addition
af polymeric additives, Manisha Sahai, Ajay Kumar,
Archana Kumariand Sanat Kumar

o
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4" National Symposium on Recent Advances in
Analytical Sciences and Applications (4"NSAS),
University of Srinagar, September 15-17, 2014

* High-resolution NMR spectroscopic analysis of
glycerides: an alternative fast tool for gualitative and
guantitative analysis of non-edible seed oil, Sovito
Kaul, Babita Behera, Neha Karanwal, Jitender Kumar,
Piyush Gupta, lyoti Porwal and Dinesh Bangwal

DGMK-Conference on 'Selective Oxidation and
Functionalization: Classical and Alternotive Routes and
Sources', Berlin, Germany, October 13- 15, 2014

* Phosphorus-doped graphene as efficient catalyst for
oxidative dehydrogenation of n-Butane to butadiene,
Sumanl Join, Om P Khatriand Proveen K Khatri

International Conference on Emerging Trends in Bio-
technology (ICETB2014), INU, New Dethi, November 6-
89,2014

* Catalytic valprization of lignin to fine chemicals,
Aditya Prakosh, Rawel Singh, Bhavya
Baolagurumurthy, Piyush Gupta, Roghuvir Singh and
Thalloda Bhaskar

* Value-addition to rice straw through hydrogyrolysis,
Bhavya Bolagurumurthy, Vinit, Vartika Srivastava,
Jitender Kumar, Rawel Singh, Aditya Prakash and
Thallado Bhaskar

= Effect of salvent and reaction environment on
hydrothermal liquefaction of rice straw, Rawel Singh,
Kajal Chaudhary, Bhavya Balagurumurthy, Aditya
Prakash and Thalladc Braskar

69" Annual Convention of Oil Technologists Association
of India and International Convention on Sustainable
Technologies and Futuristic Trends : Oilseed — Oil
processing and Surfactants Expo 2014, Agra, November
14-16, 2014

= Studies on the synthiesis and tribological performance
of 1L based anti-wear additives-blended green
lubricants, Ponnekanti Nagendramma; G D Thakre,
Praveen Kumar Khatri, Neeraf Atrey and Suman L fain

International Conference on Envireanment and Energy
(ICEE-2014) at the Jawaharlal Nehru Technological
University (INTUH), Hyderabad, December 15-17, 2014

* Hetero-catalytic trans-esterification of single-cell oil:
Lignocellulosic bio-mass to bio-diesel, Sheetq/
Bahdhu, Jvoti Porwal, Dinesh Bangwal, Akhilesh
Kurmi, Diptarka Dosgupta, Deepti Agrawal, Sunil

CSIR-Indian Institure of Petroleum, Delradun
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KumarSuman, Savita Kouland Debashish Ghosh

* Investigating the effect of bio-fuel cetane number,
density and engine operating variables on NOx
emissions —a design-of-experiment approach,
Devendra Singh, KA Subramanian and S K Singal

* Ermission characteristics of a compression ignition
engine fuelled with micro-algae and Jatropha bio-
diesel — a comparative study, Devendra Singh, Mohd
Asif Sethpal Singh, R Badolo and S K Singal

National Conference on Recent Developments in Non-
Caonventional Energy Systems (NCRDNCES 2014), DIT,
Dehradun, December 22-23, 2014

= Sulfonated polymer-impregnated carbon composite
as solid acid catalyst for selective synthesis of furfural
from xylose, Praveen Kumar Khatri, Neha Karanwal,
Savita Kouland Suman Ltain

* Tribo-evaluation of newly-synthesized eco-friendly
multi-functional bie-lubricant additives from
histidine, Raf Kumar 5ingh, Aruno Kukrety, G D Thakre
and S5 Ray

International Conference CHEMCON 2014 organized by
lIChE and Dr § § Bhatnagar University Institute of
Chemical Engineering & Technology, Punjab University,
Chandigarh, December 27-30, 2014

* Removal of refractive sulphur and nitrogen
compounds from gas oil using sclvent extraction:
estimation of solubility parameters and their
applications in solvent screening, Sunil Kumar, Vimal
Chandra Srivastava, 5 M Nanoti and Abhishek Kumar

* The absorption/regeneration behaviour of €O, in
aqueous triethylenetetramine, Pradeeep Kumar,
Durgoprasad Yedla, 5 Halavath and Subham Poul

*  Thermodynamic and kinetic evaluations of novel Ni-
based catalysts for €O, reforming of methane, B
Neelam Naidu, KD P LN Kumar, Sachin Kumarand V V
DN Prasad

22" National Symposium on Catalysis (CATSYMP)
during January 7-9, 2015 at CSIR-CSMCRI, Bhavnagar

* Synthesis of orderly nanoporous aluming phosphate
and zirconium phosphate materials and their catalytic
applications, Peta Srinivasulu and N Viswanadham

* A novel catalytic process for utilization of bio-acetone
in green transportation fuels, Sandeep K Saxeno and
N Viswanadham

CSIR-Indian Instituie f{!f"Pf.fmh*um. Dehiradin
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Development of functional hierarchical carben-silica
composite materials for catalytic applications, Devaki
Nandan, Amit Sharma, Sondeep Saran, Deependra
Tripathiand N Viswanadham

A novel bi-functional catalyst for production of heavy
hydrocarbons from light paraffinine feedstocks, N
Viswanadham, Amit Sharma, Peta Srinivasulu,
Rajeev Panwarand Sandeep K Saxena

Preparation of Ag/WO, Urchin catalyst for selective
oxidation of m-xylene to isophthalic acid, Shankha §
Acharyya, Shubhadeep Adak and Rajaram Bal

Cu-supported nano-hydrolactic as an efficient
catalyst for levulinic acid, Chandroshekar Pendem,
Nizig Siddiquiand Rajaram Bol

Morphology-controlled TiO, nano-stuctures and their
photo catalytic applications, L N Sivakumar
Konathala, Bipul Sarkar and Rajoram Bal

Selective oxidation of propylene to propylene oxide
over CuD nano-particles supported on Tungsten
oxide nano-catalyst with molecular oxygen, Shilpi
Ghoshand Rajoram Bal

Pt-Ce0. nano-composite catalyst for room
temperature chemo-selecive reduction of nitro-
compounds, Ashtha Shukla and Rajaram Bal

Ni-Mg0-Zn0 catalyst for carbon-di-oxide reforming
of methane, Rajib Kumar Singha and Rajaram Bal

Fabrication of CuCr,Q, spinel nano-particles: A
potential catalyst for selective oxidation of cyclo-
alkanes via activation of C_,-H bond, Shankho S
Acharyya, Shilpi Ghosh, Deependra Tripathi and
Rajaram Bal

One-pot synthesis of phosphorous-doped
mesoporous alumina for DME synthesis, Reena
Goyal, Nizia Siddigui, Chandrashekar Pendem, Manaj
Kumarand Ankur Bordoloi

Energy application of VO, prepared by sol-gel route,
Nikita Singhal, L N Sivakumar Konathala, Sandeep
Saran and Umesh Kumar

Acid-base co-operative catalysts over modified
mesoporous nitrogen-rich carbon material, Reenag
Gayal, L N Sivakumar Konathala, 5andeep Saran and
Ankur Bordolol

CO, reforming of methane over Ni-nanociuster
supported on modified ALO, Subhasis Das, Reena

o
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Goyal, Sachin Kumar and Ankur Bordaloi

*  Thermo-catalytic degradation of waste polyethylene
on metal-impregnated beta zeolite to produce
olefins, Archana Kumari, Manisha Sahai, Ajay Kumar
and Sanat Kumar

* Hierarchical zeolites for the wvalaorization of
lignocellulosic bio-mass, Bhovya Bolagurumurthy,
Rowel Singh, Ruben Romos Velorde, Jugn A Botas,
David Serrano and Thallada Bhaskar

eh

The 5 Asia-Oceania conference on Green and
Sustainable Chermistry, Delhi, January 15-17, 2015

* Synthesis and characterization of organiosilane
directed mesoporous y-alumina, A K Sinha, Rohit
kKurmar, Deepak Vermaand BS Ranag

*  Process intensification using micro-channel reactor
tor gases to liquid fuel, A K Sinha, Aditya Rai, M G 5ibi,
Mohit Anagnd and Saleem Akhtar Faroogul

* Porous nickel containing silica as catalyst for
hydrogenation of methyl oleate & glycerol tristearate
into renewable diesel-range hydrocarbon, A K Sinha
and Hari Singh

* Preparation of Ag/WO, urchin-like catalyst for
selective oxidation of m-xylene to isophthalic acid,
Shankha S Acharyya

* Selective oxidation of propylene to propylene oxide
over Cu0 nano-particles suppaorted on Tungsten
oxide nano-catalyst with molecular oxygen, Shilpi
Ghosh and Rajoram Bal

2" International Conference on Nano-technology
{ICNT-2015), Haldia Institute of Technology and IIChE
{HRC), Haldia, February 19-22, 2015

* Preparation of silver supported on tungsten oxide
nano-particles for selective oxidation of
ethylbenzene, Shilpi Ghosh, Shubhadeep Adak and,
Rajaram Bal

* Highly efficient Cu,+/CuCr.0, nano-particle catalyst
for selective oxidation of ethanol, Shonkha S Acharya,
Shubhodeep Adak and Rajaram Bal

9" Uttarakhand State Science and Technology Congress,
Vigyan Dham, Jhajra, Dehradun by UCOST, February
26-28, 2015

* Utilization of partially carboxylated pearl millet
|Bajra) Cob, G M Bahuguna, Raj Kumar Singh,
RaghuvirSingh, Sandeep Saran and Y K Sharma

o
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5" Annual International Conference on Sustainability
(SUSCON 2015), IIM, Shillong, March 11-13, 2015

» A perspective of fast pyrolysis oil processing in
refinery FCC unit, O V Naik, Vimel Kumar, 8 Prasad
and Ranjan Kumar

OMC-2015, Ravenna, Italy, March 25-27, 2015

1. Studies on optimization of key process parameters in
LPG treating units, SK Gonguly and LA Pellegrini

7" European Combustion Meeting, ECM 2015,
Budapest, Hungary, March 30-Aprif 2, 2015,

2. Numerical Simulation on the effect of Cocled-EGR on
NOx formation in an 5l Engine, Swopnif § Tupkari, G D
Thakre, Panka/K Arya and B M Shukla

2.3 Yaildd vavd/Patents Sealed

2.3.1 famwt & Huifha ysva/Patents Sealed
Abroad

1. Process for preparation of Cu-Cr oxides for selective
oxidation reactions; Rojaram Bol, Bipul Sarkar,
Shankha Shubhra Acharyya, Shilpgi Ghosh,
Chandrashekar Pendem and Jagdish Kumar, USA,
Patent No. USB697916, dt. 15.04.2014

2. A composition and process for hydraulic fluid, A K
Singh, N K Pandey and A K Gupta, Japan, Patent No,
5535482, dt. 09.05.2014

3. Sulphonated carbon silica composite material and a
process for preparation thereof, N Viswanadham and
Devaki Nandan, USA, Patent No. 8§ 722,573, dt.
13.05.2014

4, A process for production of benzene lean gasoline by
recovery of high-purity benzene from unprocessed
cracked gasoline fractions containing organic
peroxides, M O Garg, 50 Nanoti, 8 R Nautiyal, Suni!
Kumar, Prasenfit Ghosh, Nisha, Poojo Yodav, Jogdish
Kumar, Manish Tiwari, M R G Rao and N 5 Murthy,
LISA, Patent No. 8,722,952, dt. 13.05.2014 {lointly
with Reliance Industries Limited)

5. Maodified zeolite catalyst useful for conversion of
paraffins, clefins and aromatics in @ mixed feedstack
into isoparaffins, and a process thereof, N
Viswanadham, Raviraj Kamble, Amit  Shorma,
Jagdish Kumarand 8 5 Negi, G Muralidhar, M O Garg,
USA, Patent No. 8772560, dt. 08.07.2014

6. Process for selective hydroxylation of benzene with

CSIR-Indian Institute of Petroleum, Defiradun
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maolecular oxygen, Rojaram Bal, Shankho Shubhra
Acharyya, Shilpi Ghosh, Bipul Sarkar, K S Rowet and
Chandrashekar Pendemn, USA, Patent No. B772552,
dt. 08.07.2014

7. Process for preparation of a novel catalyst useful for
sweetening of sour petroleum distillates, B B
Agrawal, 5N Puri, Bir S5ain, B P Balodi, Bhagwati, Sunil
Kumar, Anil Kumaor, Pushpa Gupta, Jai Prakash, O §
Tvagi, TS R Prasada Roo and G P Rai, Germany, Patent
No.DE10115892, dt. 16.07.2014

8. A novel multi-functional additive for agqueous
lubricants, A K Chatterjee, M R Tyagi, § 5 Ray, Indu
Shekhar and Ankushi Bansal, USA, Patent No.
8,969,268, dt.03.03.2015

2.3.2 9Rd A faifda usa/Patents Sealed in
India

1. A bio-degradable lubricant compasition for two-
stroke engine, Arun Kumar Singh and Ashok Kumar
Gupta, Patent No. 260611, dt. 13.05.2014

2. A composition of lubricating oil for two-stroke
gasoline engine and a process for preparation
thereof, A K Singh, N K Pandey and A K Gupta, Patent
Mo, 261148, dt. 06.06.2014

3. A process for aromatization of light naptha using
improved reforming catalyst, B § Negi, N
Viswanadham, Ashok K Saxena, 1 S Karir, Babu Lal,
Mool Chand, V V DN Prasad, lagdish Kumar, V K
Kapoor, ¥ K Kucchal and M O Garg, Patent No. 261691,
dt.09.07.2014

4. A composition of hydraulic fluid and process for
preparation thereof, A K Singh, N K Pandey and A K
Gupto, Patent No. 261841, dt. 17.07.2014

5. An improved process for production of phenol by
liquid phase selective hydroxylation of benzene using
hydrogen peroxide as the oxidant and vanady!
pyrophosphate as the catalyst, A Datto, § Sokthivel
and Jitendra Kumar Satyarthi, Patent No, 262847, dt.
18.05.2014

2.4 adfda vetd / PatentsFiled

241 fadwf o asrdfea vsw/Patents Filed
Abroad

1. A process for preparation of Ag-W oxide catalyst for
the selective conversion of propylene to propylene
oxide with molecular oxygen, Bal Rajaram, Ghosh

CSIR-Indian Institute of Petroleum, Debradun
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Shilpi, Shankha Shubhra Acharyya, Sarkar Bipul,
Pendem Chandrashekarand Singha Rajib Kumar, USA,
Application No. 14/366244_Dt. 17.06.2014

. A process for microwave assisted synthesis of n-

methyl pyrrolidone, Praveen Kumar Khatrl, Suman
Lata Jain, A K Chatterjee and Bir Sain, USA, Application
Mo, 14/477,075, dt. 04.09.2014

. A process for preparation of nano-crystalline Pt-Ce

oxide catalyst for selective hydrogenation of phenol
and its derivatives, Rajaram Bal, Bipul Sarkar, Rajib
Kumar Singha, Chandrashekar Pendem, Shankha
Shubhra Acharyya, Shilpi Ghosh, Reena Goyal,
Subhasis Das, Ankur Bordoloi and L N Sivakumar
Konthala, USA, Application No. 14/489521, dt.
18.09.204

. A process for preparation of Ni-CeMgAl,D, catalyst

for dry reforming of methane with carbon-di-oxide,
Ankur Bordaloi, Subhasis Das, Reena Goyal, Rajib
Kumar Singha, Chandrashekar Pendem, L N
Sivokumar Konathala, Rajaram Bal, VV D N Prasad, B
Neelam Naoidu and Monoj Kumar, USA, Application
Mo. 14/513770,dt. 14.10.2014

. A method for increasing gas oil yield and energy

efficiency in crude oil distillation, Sunil Kumar, 5§ M
Nanoti and M O Gorg, USA, Application No.
14/531,276,dt.03.11.2014

. Nano Pt-Ce oxide catalyst for activation of methane

and a process for preparation thereof, Rajoram Bal,
Rajit Kumar Singhao, Bipul Sarkar, Chandrashekar
Pendem, Shonkha Shubhra Acharyya, Shilpi Ghosh,
Ankur Bordoloi, Laxmi Narayon and Sivakumar
Konathala, USA, Application No. 14/592,392, dt.
08.01.2015

. A composition for the calorimetric detection of water

in hydrocarbon fuels and a process for the preparation
thereof, Fraveen K Khatri, Suman L Jain, Indrajit K
Ghosh, Umesh Kumar, A K Chatterjee and M O Garg,
USA, Application No, 14/594,873, dt, 12.01,2015

. Halogen free jonic liguids as lubricant or lubricant

additives and a procass for the preparation thereof, O
P Khatri and Rashi, PCT, Application No,
PCT/IN2015/050022, dt. 17.03.2015

242 w=iva ¥ ardfaa vaed [Patents Filed in India

1. A process for aqueous polymerization using bio free-

radical catalytic system, P Padma Laotho, Ankushi
Bansal, Indu Shekhar, Umesh Kumar, Suman L Jain, §§

o
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Ray and Alok K Chatterjee, Application No.
538Del2014,dt. 01.04.2014

. A process for byproduct valorization to metalworking
fluids, Savita Koul, Jyotl Porwal, G D Thakre, Babita
Beherg and O K Adhikari, Application No. 3664Del
2013,dt.16.05.2014

. An improved process for preparation of phosphorous
containing mesoporous alumina catalyst for selective
dehydration of methanol to dimethyl ether, Ankur
Bordoloi, Reena Goyal, Subhasis Das, Rajib Kumar
Singha, Chandrashekar Pendem, L N Sivakumar
Konthala, Rajaram Bal, Sandeep Saran and MO Garg,
Application No. 1364Del2014, dt, 23.05.2014

. Development of new-generation microelectro-
mechanical bio-lube base stocks for clock-like
mechanisms and precision instruments, Ponnekant!
Nagendramma, G D Thaokre, Neeraf Atroy and D K
Adhikari, Appliction No. 1569Del 2014, dt. 10.06.2014

. A process for preparation of Ni-CeMgAl O, catalyst
for dry reforming of methane with carbon dioxide,
Ankur Bordeloi, Subhasis Das, Reena Goyal, Rajib
Kumar Singha, Chandrashekar Pendem, L N
Sivakumar Konathala, Rajaram Bol, VV D N Prasad, B
Neelam Naidu and Manaj Kumar, application No.
18430el2014, dt, 07.07.2014

. Faceted titania nanccrystals doped with indium oxide
nanoclustersfor photocatalysis, A K Sinha, Vipin Amaoli
and M G 5ibf, Application No. 222Del2014, dt.
06.08.2014

. Bio-degradable multi-grade crank-case oil and
process for preparation thereof, A K Singh, Raj Kumar
Singh, Aruna Kukrety and O P Khatri, Application No.
2387Dei2014, dt.22.08.2014

. Animproved process and catalyst containing Ni-MgO-
Zn0 for reforming of methane with carbon-di-oxide to
produce synthesis gas, Rojarom Bal, Rafib Kumaor
Singho, Chandrashekar Pendem, L N Sivakumar
Konthaola, Ankur Bordoloi and Sondeep Saran,
Application No. 2508Del2014, dt. 02.09.2014

. An improved process to produce aromatics-rich
aviation fuel along with other C -C,, hydrocarbons, AK
Sinha, Mohit Anand, Saleem Akthar Farooqui, Rakesh
Kumar, R K Joshi, Rohit Kumar, Tasleem Khon and
Parvez Alam, Application No. 2622Del2014, dt.
12.09.2014

o
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10.Nano Ni-CeQ, catalyst for syngas production and
preparation thereof, Rajorom Bal, Rajib Kumaor
Singha, Chandrasekar Pendem, L N Sivakumar
Konthalg and Ankur Bordoloi, Application No.
27060el 2014, dt. 22.09.2014

11.A process for preparation of bio-diesel from algae and
lipids, Savite Kaul, Jyoti Porwal, D P Barigwal and D K
Adhikari, Application No. 3062DEL2014, dt,
28.10.2014

12.A process for conwversion of low-polymer wax (low-
molecular weight polyethylene] to waxes, base oil and
grease base-stocks using organic peroxides and metal
oxides, H U Khan, Manishae Sohai, Sanat Kumar, Ajay
Kumar, G D Thakre, Savitg Kaul, 5 M Nanoti, B M
Shuklo, M O Garg, T P Antony and A K Chaturved!,
Application No. 055Del2015, dt. 07.01.2015 {Jointly
with GAIL {India} Ltd)

13.A novel process for preparation of graphene-based
polyacrylamide compasites and their use as agueaus
lubricant additives, 5 § Ray, Arvind Kumar, Bohita
Behera, Vineeta Panwar, Ankushi Bansal, G D Thakre
and A K Chatterjee, Appliaction No. 133Del 2015, dt.
15.01.2015

14 Integrated process for simultaneous removal and
value-addition to the sulphur and aromatic
compounds of gas oil, Sunil Kumar, § M Nanotl, M O
Garg, 8 R Nautiyal, Prasenjit Ghosh, Pooja Yadav and
Nisha, Application No. 793DEL2015, dt, 23.03.2015

15, Nano Ni-Zr oxide catalyst for activation of methane by
Tri-reforming and a process for preparation thereof,
Rajaram Bal, Rajib Kumar 5ingha, Ankur Bordoloi,
Chandrashekor Pendem and L N Sivakumor
Konathala, Application No. 874Del 2015, dt.
30.03.2015

16.Preparation method of slurry-phase organic-
inorganic fused hybrid catalyst used for residue
hydroprocessing, Rovindra Prajopati, Krittika Kohli, §
K Maity and M O Garg, Application No. 872Del2015,
dt. 30.03.2015

17.An improved process for simultaneous production of
benzene lean gasoline and high-purity benzene from
cracked gasoiine fraction, M O Garg, Prasenjit Ghosh,
Sunil Kumar, 5 M Nanoti and B R Noutiyvol, Application
No, 0B71DEL2015, dt. 30.03.2015

CSIR-Indian Institute of Petrodeum, Dehradun
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2.5 SR /sEiagicdl ol / Degrees /
Fellowships etc.

2.5.1 uyga & fee. /4 e aurfergi/ D.Litt./
D.Phil. Degrees Awarded

* Mr Bhawan Singh was awarded D.Phil. by the
Academy of Scientific & Innovative Research (AcSIR),
for his thesis entitled 'Development of mesoporous
oxides gs supports gnd catalysts for erganic
transformations’, done under the supervision of Dr
Anil K Sinha, Principal Scientist, CSIR-IP,

* Mr Sanny Verma was awarded PhD degree on his
thesis entitled 'Development of New Synthetic
Methodologies far Chemical Transformations' under
the Supervision of Dr Suman Lata Jain, Seniar
Scientist, CSIR-1IP

Awarded by the Academy of Scientific & Innovative
Research (AcSIR), CSIR-1IP

*  Mr Bipul Sarkarwas awarded PhD degree on his thesls
entitled 'Synthesis, charocterization and activity
studies of differently-supported nano-clusters' under
the supervision of Dr Rajaram Bal, Scientist.

* Mr Deepak Verma was awarded PhD degree on his
thesis entitled 'Development of Nano-structured
Catalyst for New-Generation Fuels and Chemicals’
under the supervision of Dr Anil Kumar Sinha,
Principal Scientist.

* MrPeta Sreenivasulu was awarded PhD degree on his
thesis entitled 'Facile and Green Methods for the
Synthesis of Nano-porous Nano-materials for
Catalytic Applications' under the supervision of Dr N
Viswanadham, Principal Scientist.

2.5.2 wiwr sedargRaal  gonfa/ Fellowships
Awarded

* Dr. Sandeep Saxena, Technician has been awarded
Post-doctoral Fellowship by the Sutlan Qaboos
University (SQU), Muscat for one year (Jan 2015 - Jan
2016}

* DAAD Research Fellowship Award to the Federal
Republic of Germany to Dr O P Khatri, Sr Scientist,

* Raman Charpak Fellowship Award to Mr Pawan
Kumar, PhD student by the Indo-French Centre for
Promotion of Awarded Research (CEFIPRA).

CSIR-Indian Institute of Petroleum, Dehradun
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2.5.3 arawgfy swi® g #g-w4a/ Doctroal
Theses

«  Mr Devaki Nandan has submitted his doctoral thesis
on 'Synthesis of Porous Carbon Composites and Metal
Oxides for Catalytic Application’

2.6 HHIH, YiEbI Ud 3f¥-a-1/ Honours,
Awards & Recognitions

2.6.1 wivenfAs /argf@s qRwR/ Institutional/
Group Awards

* CSIR Technology Award for Innovation—2014

CSIR-1IP bagged the CSIR Technology Award for
innovation — 2014 for 'A process for simultoneous
production of U.S-grade gasoline and high-purity
benzene from C, heart cut of FCC gasoline'. The award
carries a cash prize of Rs. 2.00 lakh, a plague and a
citation. The award was received on the CSIR

Foundation Day, September 26, 2014, by Dr M © Garg,
Director, CSIR-1IP, with the team from the CSIR-1IP and
M/s Reliance, from Dr litender Singh, Minister of Science
& Technology and Earth Sciences, ex-offcic Vice-
President, CSIR.

Plague of the CSIR Award

The Technology:

The CSIR-IIP developed this innovative technology for
'Simultaneous productijon of US-grade gasoline and high-
purity benzene from FCC C, heart cut’ in collaboration
with M/s Reliance Industries Ltd. The two partners were

O
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CSIR Technolosy Award Innovation - 2014 Ceremom

granted the US patent on this technology. The BDEP of
the commercial the plant based on this technology was
completed by M/s Technip, NOIDA, India, and plant is
scheduled for commercialization in the RIL, Jamnagar by
March 2015, Due to the revision of specifications for
benzene in the US gasoline to less than 0.62% under
MSAT-1l regulations, a great potential exists for
commercialization of this technology, e.g., In North
America, where there are more than 39 refineries as
potential customers, Technology licensors such as
Lummus, Axens & UOP have already shown interest in
this technology. Before approaching CSIR-IIP, RIL
approached varlous reputed forelgn licensors. However,
such technology was not available with them.

2.6.2 «fad yvea/individual Awards
* Lifetime Achievement Award For Dr M O Garg

br M O Garg, Director, CSIR-IIP was announced chosen
for the ICC D M Trivedi Lifetime Achievement Award for
Contribution to Indian Chemical Industry (Education &
Research) for the Year 2013 by the Indian Chemical
Council, Mumbai. The function was held on Septemebr
a0, 2014 at Mumbai. Mr Ananth Kumar, Hon'ble Minister
for Chemicals & Fertilizers, Government of India, was the
Chief Guest while Padma Vibhushan Dr Anil Kakodkar,
Former Chairman, Atomic Energy Commission of India,
was the Guest of Honour.

* Recognition for Research Paper

The paper entitled “A perspective of fast pyralysis ol
processing in refinery FCC unit” authored by D V Naik,
Ranjan Kumar, Vimal Kumar and Bashweswar Prasad
presented at the '4th Annual International Conference on
Sustainability (SUSCON-IV 2015)" during March 11-13,
2015 at IIM, Shilong, was selected as the second best
along with a cash award of Rs 15,000/-

o
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Dr M O Garg, Director, who was earlier chosen for the
award of the ICC D M Trivedi Lifetime Achlevement
Award for contribution to Indian Chemical Industry
(Education Research) — 2013 in recognition of his
yeoman services to education, research, industry and
profession by the Indian Chemical Council, received
the award and citation from Mr § R Lohokare,
Chairman, Technology & Energy Expert Committee -

Pr M O Garg being honowred by
Mr 8 R Lokhokare and Mr H § Karangle

CSIR-Indian Institute of Petroleum, Deliradun
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ICC and from Mr H S Karangle, Director-General - ICC.
Since Dr M O Garg could not be personally present to
receive the award during the ICC Awards Pesentation
Function held on 30" September, 2014 in Mumbai
due to some exigencies, the award was presented to
him during the ICC Refresher course on Separation
Processes’ organized by the ICC on 227 November,
2014, in Mumbai.
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* Mrs Bhavya B Krishna, Scientist, received the best
Poster Presentation Award at the ‘International
Conference on Emerging Trends in Bio-technology
(ICETB-2014)" held at the Jawaharlal Nehru
University, New Delhi, during November 6-9, 2014

* An article entitled 'Value addition to rice strow
through hydropyrolysis' (Authars: Bhavya
Balagurumurthy, Vinit, Vartika Srivastava, Jitendra
Kumar, Rawel Singh, Aditya Prakash and Thallada
Bhaskar) was also presented.

= Mr Rawel Singh received the AU-CBT Excellence
Award of the year 2013 in recognition of excellent
work and achievements during his doctoral studies
from the Biotech Research Society of India (BRSI) at
the 'International Conference on Emerging Trends in

CSIR-Indian Instinute of Perroleum, Dehradun
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Bio-technology (ICETB-2014)' held at the Jawaharlal
Nehru University, New Delhi, during November 6-9,
2014

* Dr Thallada Bhaskar, 5r Scientist, was chosen for
various a positions, viz.:

» Member, Board of Governors, Biotech Research
Society of India {2013-2015);

» Member, Editorial board member, Bioresource
Technology, Elsevier Inc,

» Member, Editorial Board Member, Heliyon, Elsevier
Inc (Open access journal).
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2.7 WY1 WHSia—sSuA / Wl /
HIN / MoU'sf MoC's / Agreements Signed

2.7.1 wiredta weenast @
Concerns

ier/With Indian

* Non-disclosure agreement with M/s Haldia
Petrochemicals Limited, Kolkata to study C, recovery
from crocked LPG of I0C Haldia, value-addition to
CBFS and re-run column bottom, toluene recovery
from hydrogenated pyrolysis gasoline, value-addition
for C, stream, alkylation of toluene with methanol to
produce P-xylene, styrene recovery from raw pyrolysis
gosoline, and value-addition of C, streams

* Mol with the Indian Institute of Technology (Banars
Hindu University), Varanasi for academic
collaboration

* M/s Param Global Energy, Mumbai on process for
extraction and quality imprevement of wax from
petroleum tank bottom sludge,

* Non-disclosure Agreement with M/s Technip India
Limited, NOIDA for Process Technology including
catalysts for conversion of waste plastics to value-
odded products e.g. gasoline, diesel and aromatics.

* With the University Institute of Chemical Technology,
lalgaon for academic collaboration.

o
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Non-disclosure Agreement with M/s Daimler India
Commiercial Vehicles Pvt. Ltd,, Kancheepuram, Tamil
Madu for Engine testing services.

Non-disclosure Agreement with M/s Daya Lubricants
Pwvt. Ltd., Mumbai for re-refining of used automotive
ond industrial oils through solvent extraction.

AoD, IOCL, Digboi, Assam and CHT, NOIDA for Study to
examination of the possibility of production of
naphthenic base oil and paraffin wax from waxy
distillate streams,

Mol with Oil and Natural Gas Corporation Limited
(ONGC), Energy Centre, Delhi ‘Thermo-chemical
hydrogen generation through partiolly open 5-Loop §-
I process involving H.S incineration: part i,
experimental study of bunsen reaction and hi
decompasition”,

Non-disclosure Agreement with M/s Xcelris Labs
Limited, Ahmedabad for '‘Genomic and proteomic
analysis of microbiol strains .

Mon-disclosure Agreement with M/s Rizol Petro
Product Private Limited, Bahadurgarh, Haryana for
‘Eco-friendly sprayable girth gear lubricating grease .

Non-disclosure Agreement with Carborundum
Universal Ltd, Chennaifor Technology and process for
bio-degradable cutting oil/fiuid (neat oil)’,

MoC with M/s Technip India Limited, NOIDA for
collaboration,

Non-disclosure Agreement with M/s GAIL India Ltd
and M/s Technip India Ltd. for 'Waste plastics-to-
value-added products’.

Mol with the Cental University of Jharkhand for
academic collaboration.

Non-disclosure Agreement with M/s GE India
Technology Centre Pvt. Ltd. Bagalore for ‘Processing
crude oil either neat and or in blends reliably and in
the process creating volue to hydrocarbon as
produced”.

Moll with the Indian Institute of Tehnology (IIT),
Roorkee for AISRF research services agreement.

Mol with the Manav Rachna International
University, Faridabad for academic collaboration.

Mol with the Indian Institute of Technology, Mandi
for scademic collaboration.

SuATEAT / Achievements

Mol with the Bharat Petroleum Corporation Limited,
Mumbai for '‘Development and commercialization of
new ammonical water soluble fixed bed sweetening
catalyst for Gasoline /Kero/ATF .

2.7.2 fadM weensl & w2/ With Foreign Concerns

With M/s SABIC Petrochemicals BV, The Netherlands
far technicol services

With the Cranfield University, UK for academic
colloboration

Mol with the Indian-Ukrainian Project Agreement
for collaboration with the MNational Academy of
Sciences, Ukraine.

Mol with the SABIC and CSIR-{IIP-NCL-ICT) for
Research aond development of chemicals &
petrochmicals,

CSIR-Indian Institute of Perrolewm, Dehradin
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3.1 ddl 39l vd dedde]) g3 @ wrfis)
&1 UI21E791/Training the Personnel from
the Oil Industry & Related Fields

As a part of its mandate, The CSIR-IIP imparts
training to the personnel from the oil industry &
related fields like the automobile industry and the
transport sectoretc.

3.1.1 deifaran ufsaeor gtalfely gv snatfsa
H14 HH /Programmes on 'Petroleum
Refining Technology'

*  Programme for the officers of the 10CL, New Delhi,

May 19-30,2014

*  Programme forthe Engineers of the IOCL, New Delhi,
June30-July 11, 2014

* Programme for the chemical engineers of the OCL,
Mew Dielhi, August 11-5September 26, 2014

* Training Programme for the officers of the |0CL, New
Delhi, November10-21, 2014

* Programme far the officers of the |GCL, New Delhi,
February 9-20, 2015

'._I‘I.. 0 ._ 1_. = - y

Favulne & prainees during the regining progeamme, Moy 1930, 2004
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Facnlty & trainees durisz Be thaining progriamime
g M- Sepmrember 26, 20014

3.1.2 ¥4 #1d»H/0ther Programmes

. Training Programme on ‘Analytical Frocedures for
Numaligarh Wax Plant, June 26-27, 2014

. Programme on 'Vehicular Pollution' for the
Officers of the MRTH, New Delhi, August 4-8,
2014

HiATd HEE =]

IddiH ~ Homan Resource Development

* Programme on 'Operation and Maintenance of CFR
Engines', BPCL,Mumbai, S5eptember 1-6, 2014

* Warkshop-cum-Training Programme on ‘Vehicular
Emissions and Control' for Officers of the Ministry of
Road Transpart & Highways, New Delhi, October 27-
31,2014

Faculh! & traimves of the programme durivg October 2730 2614

* Training Programme en 'Operation and Mointénance
of CFR Engines' for the executives of different
refineries;, December 15-26, 2014

*  Programme on ‘Anolysis of Petroleum aond Petroleum
Products' for the QC officers/chemists of different
refineries, lanuary 19-31, 2015

* Woarkshop-cum-Training Programme on 'Vehicular
Pollution' for the officers of the MRTH, New Delnhi,
February 2-6, 2015

* Programme an '‘Operation & Maintenance of CFR
Engines’ for the officers of the HPCL, Mumbai,
February 16-21, 2015

* Programme on '‘Heot Exchanger Design &
Troubleshooting' for the Petroleum & Petro-chemical
Industry, February 23-25, 2015

* Programme on 'GC-Mass' for the officers of M/s
Bharat Petroleurn Corporation Ltd., NOIDA, March
23-25,2015

3.2 &d=al & fdv g=d s ey
#1454 /HRD Programmes for the
Employees

3.2.1 wrd wamA f@aw &g (easngang),
i arars g araifua wrd e/
Programmes Organized by the HRDC (CSIR),
Ghaziabad

* Mr D P Bangwal and Mr R C Saxena,; 5r Technical
Officers, 'Training Programme an Crafting Effective
S5&T Communication’ May 26-28, 2014

*  Mr Prashant Bhardwaj and Mr Prashant Bahuguna,
Assistants, ‘Induction Training Programme for
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Assistants (General/Finance & Accounts/ Stores &
Purchase, Grade-l), recruited under the Combined
Administrative Services Examination (CASE) -2013',
June23toluly 25,2014

*  Mr litendra Kumar and Mr Appala Naidu Chokkapu,
TA's, 'Orientation Troining Programme for Technicol
Group Il Personnel’, July 14-18, 2014

* Mr Suresh Pant, SPO, 'Training Programme on
Emerging Trends in Materials Monagement for
CoS5Ps & SPOs’, September 2-3, 2014

* Mr Hari Chand Singh & Satish Kumar, Tech. Officers,
"Training Programme on Managerial Effectiveness for
Technical Officers’, November 10-12, 2014

* DrS K Sharma, Chief Scientist, 'Workshop on Science
Dissemination & Brand Building for Science
Correspondence’, November 13-15, 2014

* Mr A C Gairola, F&AQ, 'Training-cum-interaction
Programme for COFA's/ FAQ's', February, 12-13 2015

* Mr Mukesh Gairola, Section Officer, 'Refresher
Training Programme for Section Officers (General)’,
February 16-18, 2015

* Mr Mano] Kumar, Technical Assistant, 'Orientation
Training Programme for Technical Group []1
Personnel', March 23-27, 2015

3.2.2 faRr= wael /weenat anfe gra smatfem
wrdwal A gufyerfr /Attendance in
Programmes Organized by Different
Organizations /Institutions etc.

* MrKDPLPhani Kumar and Akhilesh Kumar Kurmi, '9"
Summer Schoal Programme on Petroleum Refining &
Petrachemicals’, IIPM Gurgaon, organized by the
Petrotech Society of India and the 10CL, June 2-6,
2014

* Mr Rawel Singh and Mr Aditya Prakash, Research
Fellows, '2™ Sahyog Summer School', organized by the
Department of Energy, Tezpur University, Tezpur, July
20-26,2014

* Workshop on 'Awareness Against Drug Abuse' by
Narcotics Control Bureau, Dehradun, July 31, 2014

*  Workshop on Insurance’ by M/s Max Life Insurance,
Augustl,2014

* Mr A C Gairola, FRAOD, 'Training Programme for
Finance Cadre Officers’, NIFM, Faridabad, August 4-8,
2014.

CSIR-Indian Inxpimte of Petwilenm, Dehradun
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Mr Pankaj Arya, Scientist & Mr R C Saxena, 5r Tech,
Officer, ‘Training Course on Safety Aspects in the
Research Applications of lonising Radiation-'RA-44" at
the BARC, Mumbai, oraganized by the Indian
Association for Radiation Protection, December 1-9,
2014

Mr L 5 Negi, CoA, Mr C 5 Bisht, Section Officer, Mrs
Sandhya Jain, TA and Mr Mukesh Sharma, 'AEE
Training programme on Preventive Vigilance in Works
& Services', organized by CSIR-HRDC, CSIR-IMT,
Chandigarh, February 23- 24, 2015

3.3 w9 U-TiiEsaT /Colloquia

Mr Bhawan Singh, SRF, 'Development of mesoporous
oxides as supports and catalysts for organic
transformations’, May 20, 2014

Mr Sanny Verma, Research Scholar, CSIR-IIP,
'‘Development of new synthetic methodologies for
chemicol transformations’, August 20, 2014

Prof Sambasivarac Kotha, FNASc, FASc, FRSC,
Department of Chemistry, Indian Institute of
Technology-Bombay, Mumbai, 'Olefin metathesis — o
big deal reaction’, August 20, 2014

Mr Devaki Nandan, Research Scholar, CSIR-IIP,
‘Synthesis of porous carbon composites and metal
oxides for catalytic applications’, September 24, 2014

Dr M Ali Haider, Ph.D,, Assistant Professor,
Department of Chemical Engineering, Indian Institute
of Technology-Delhi, ‘Synthesis, performance and
characterization of electrocatalytic materials for solid
oxide fuel cell cathode', September 29, 2014

Mr Rawel Singh, Research Scholar, CSIR-IIP,
'Functional and valuable chemicals from second- and
third-generation bio-mass: exploitation of
hydrothermal liguefaction’, October 10, 2014

Ms Ankushi Bansal, Research Scholar, CSIR-IIP,
'‘Development of a novel initiator and catalysts for
living free radical polymerisation’, October 10, 2014

Mrs. Bhavya B Krishna, Scientist, CSIR-1IP, 'Slow- and
hydro-pyrolysis approaches for production of bio-oil
and bio-char', October 20, 2014

Mr Shankha Subhra Acharya, Senior Research Fellow,
CSIR-1IP, 'Preparation of copper-chromium oxide

nano-particle catalysts & their catalytic activities in
oxidation reactions', November 21, 2014,
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* Ms Shilpi Ghosh, Senior Research Fellow, CSIR-IP
‘Development of silver-tungsten based nano-
structures gnd thejr catalytic applications in oxidation
reactions', Movember 24, 2014

* Dr Arjun Tuteja, PRD (Mech. Engg.). University of
Wisconsin, Madison, USA, Ex-General Motors, ‘A
Shart Introduction to Turbacharging af IC Engines’,
March 2, 2015

3.4 fagen W ufafgidaal/ Deputations
Abroad

* Dr ¥ K Shrama, Chief Scientist, Member of CSIR
delegation to participate in the First loint KISR-CSIR
Meeting far holding discussions for evolving jeint
collaborative projects etc,, Kuwait, April 15-16, 2014

* Dr Panka] Kumar Kannaujia, Scientist and Mr
Deependra Tripathi, Technical Assistant, visited UK in
connection with a training on High Resolution Mass
Spectrometer, May 5-16, 2014

* Dr G D Thakre, Scientist, visited the Northwestern
University, Evanstan, lllinofs, USA and the University
of Akron, Ohio, USA under the IUSSTF sponsored
project '30-/C-2012-Efastohydrodynamic Lubrication
Studies’ [jointly with IIT-Roorkee), June 5-July 20,
2014

= Dr M O Garg, Director and Mr D ¥V Naik, Scientist,
visited Russia to attend the ‘21 World Petrofeum
Congress'at Moscow and to present papers, June 15-
19, 2014

= Mr Devaki Nandan, SRF, visited Australia in
conncection under an Australia-india Strategic
Research Fund [AISRF)- CSIR-IIP joint project, July 7-
August 3, 2014,

» Dr Thallada Bhaskar, Principal Scientist, visited
Durban, South Africa, for delivering a lecture at the
' JUPAC International Conference on Green
Chemistry' and for participation in UK-India-Brazil-
Africa RSC workshop on ‘Green chemistry for
Sustainable Praduction of Bio-fuels', August 17-22,
2014,

s hir Sunil Kumar, Scientist, visited the University of
Melbourne, Australia, to participate in a werkshop
under a project funded by the Australia-India
Strategic Research Fund (AISRF), entitled ‘Mini DME:
A custom-design salution to bring stranded gos to the

O
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energy markets', August 31-September 13, 2014,

Dr Anshu Nanoti, Senior Principal Scientist visited the
University of Melbourne, Australia for project review
meetings in connection with a collaborative project
entitled 'Renewable Energy from Bio-gas Technology
Development’ under the Australia-India Strategic
fesearch Fund [AISRF), August 31-September 5,
2014,

Dr M O Garg, Director, and Dr 5§ M Nanati, Chief
Scientist, visited Germany and The Netherfands to
attend the ‘20" International Solvent Extraction
Conference-2014" [ISEC 2014} at Wirzburg and
attended a meeting at the SABIC Petrochemicals,
Gzeleen, The Netherlands, September 7-12, 2014,

Mr Prasenjit Ghosh, Scientist, visited The Netherlands
to attend a meeting with the SABIC Petrochemicals,
Geleen, September 11-12, 2014,

Dr M O Garg, Director, led the Indian delegation of the
Bureau of Indian Standards (BIS), Govt, of India at
Fortaleza, Brazil, to attend the '28"° Meeting of the
IS0/TC 28-Petraleurmn Products and Lubricants!,
September 29 - October 2, 2014,

Mr Rashi Gusain visited Kyoto University, lapan for
technical discussions and to conduct experiments
undertheinstitute's on-going Indo-lapanese hilateral
project entitled 'Graphene thin-film self-assembled
on silicon: chemical, structural and tribological
evolution’, October 6 - November 6, 2014.

Dr O P Khatri, Scientist, visited Germany under a
DAAD Scholarship on a research project awarded by
the DAAD, and entitled ‘Nono-tribology of halogen-
free ionic liguids on steel surface’ with Prof. Roland
Bennewitz, Head of Nano-tribology, INM-Leitiniz
Institut flir neue Materialien, Saarbrucken, Germany,
October 12 =December 13, 2014,

Dr Surnan Lata lain, Senior Scientist, visited Germany
to present a research paper at the DGME Conference
entitled ‘Selective oxidation ond functionalization:
classical and alternative routes and sources’, Berlin,
Germany, October 13-15, 2014,

Or M © Garg, Director, and Dr Anil Sinha, Principal
Scientist, participated in the discussion on Australia-
Inciia Strategic Research Fund (AISRF) project entitled
'Functionalized hierarchical nano-composites for
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synthetic fuels production', CSIR0O, Melbourne,
Australia, November 16-21, 2014

Dr Rajaram Bal, Scientist, visited CNR-Instituto per lo
Studio Materiali Nanostrutturati-5ezione di Palermo
[CNR-ISMN), Italy, for discussions on the on-going
CNR-CSiR Programme of Co-operation (2012-2014),
December 12-27, 2014. The Project involved is
entitled, 'Catalytic partiol oxidation of methane to
syngas over Ni-bosed nano-catalysts’,

Mr Pawan Kumar, SRF, remained on a visit to France to
work with Prof Rabah Boukherroub, Groupe
NanoBiointerfaces, Institut de Recherche
Interdisciplinaire (IR1), Lille, France, under the Raman-
Charpak Fellowship 2014, December 17, 2014 - June
16, 2015. He will be engaged in the project on ‘Photo-
catalytic reduction of carbon-di-oxide to fuels and
chemicals’,

Dr M O Garg, Director, as a visiting sclentist
participant of the 'Special Lecture Tour Programme'
under the lapan-India Co-operative Science
Programme between the DST and the JSP5, Japan,
January 7-13, 2015

Dr A K Sinha, Principal Scientist, visited the National
Chung-Cheng University, Taiwan under the India-
Taiwan SET Co-operation project entitled 'Super
magnetic porous iron-oxide nano-structures for
magnetically separable catalysts and MR/ contrast
agents’, Taiwan, February 11-16, 2015

Dr Thallada Bhaskar, Principal Scientist, visited the
Fraunhofer Institute for Environmental, Safety and
Energy Technology (UMISCHIT), Sulzbach-Rosenberg,
Germany, under an Indo-German (D5T-DAAD)
project, March 1-7, 2015

Mr Rawel Singh, SRF, visited the Fraunhofer Institute
for Environmental, Safety and Energy Technology
(UMISCHIT), Sulzbach-Rosenberg, Germany, under
an Indo-German (DST-DAAD) project, March -7, 2015

Dr O P Khatri, Senior Scientist, visited the Kyoto
University, lapan, under the on-going Indo-Japanese
bilateral project entitled ‘Graphene thin film self
assembled on silicon: chemical, structural and
tribological evolution', Japan, March 19 -April 7, 2015

Dr Anil K Sinha, Principal Scientist, visited the Coal
Energy Technology Institute (CETI, NASU), Kieve,
Ukraine for technical discussions under the on-going

SIR-Inclican Institute aof Peiridewm, Dehradin

CSIR-NP Annual Repore 2004- 2015

Indo-Ukraine collaborative research project entitled
'"Research in the new processes of motor fuel
production from wastes; hydrogen and synthesis gas
generation from solid bio-mass etc.', March 28 - April
b, 2015



JforAreT-datdt arfafaferl : grs
o, ©ficy Ul el gl gebl

Research Activities : Initiated,
On-going & Completed




4.1 wiew @) 71 ufRAeng / Projects Initiated
4.1.1 uratfora/Sponsored

1. Technology development for simultaneous
production of pure benzene and us grade gasoline
from FCC C6 heart cut {deisohexaniser side cut)

2. process simulation and design of soaker drum
internals for revamp of soaker visbreaking unit at
I0CL-Haldia refinery

3. feasibility study for making zero pen bitumen using
bitumen feed via air blowing

4. Mibk dewaxing / deoiling studies on PWD (370-482
AET cut) & foots oil (dewaxed oil) for Digboi refinery

5. Delayed coking study on vacuum residue (VR) & FCC
slurry oil for Essar refinery

6. Study to examine the possibility of production of
naphthenic base oil and paraffin wax from waxy
distillate streams in petroleum refinery

7. Stage-i basic feasibility study for mibk deoiling of
HVGO and VR streams for the production of
microcrystalline waxes at Numaligarh refinery

8. Hydroprocessing of residues

9, study for carrying out the slurry viscosity of PWD
stream with mibk solvent at four different operating
temperature for Digboi refinery of IOC (AQD)

10. Metal nano-clusters embaded hetroatom dopped
carbon nano-tubes for catalytic transformation

11. Hydrogenation activity of pd/c catalyst

12. Setting up of 10 TDP pilot plant for conversion of
waste plastics to value added hydrocarbons [phase-1)

13. Establishing proof of concept for processing straight
run naphtha for recovery of naphthenes and
aromatics

14, Post combustion CO, capture : development of
solvent system for conventional and phase change
absorption process

15. Bench scale study for conversion of low polymer wax
intowaxes and greases

16. Consultancy with respect to different processes for
the production of petrochemical products from
hydrocarbon feedstocks

17. Feasibility studies for production substitute for wax
special 6 from indigenous sources (phase-i)

CSIR-Indian Institute of Petroleum, Dehradun -
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18. Development of a VSA technology for simultaneous
production of high purity CO, and H, from the H,P5A
tall gas of a petroleum refinery

19. Thermo-chemical hydrogen generation through
partially open-loop S5-I process invelving H.S
incineration : part |, experimental study of bunsen
reaction and hi decomposition

20, Advanced polymer synthesis: India-Korea research
internship programme: visit of Korean student to
India

21, Utilization of C4 refinery stream to produce high
value chemicals

22, "Pyrtreatindia” ; alternative fuels for a decentralized
power generationin India

23. depolymerisation of lignin

24, Graphene thin film self-assembled on silicon:
structural and tribological evolution

25. Development of corrosion monitoring technigue for
hydrocarbon systems using then layer activation
technique [TLA)

26. Wear rate measurement in automobile gear box
using a twin disk tribo-tester through thin layer
activation technique (TLA)

27. Analysis of fire resistant hydraulic fluid (FRHF)

28, Comparative testing of tribological properties of
Russian and Indian main gear box lubricating oil

29. Evaluation of hydraulic oil IML hydrol 68 for FZG test

30. Study on drive train losses and fuel efficiency of
passenger cars and SUVS

31.5tudy on optimization of 3 wheelers (CNG) for
emissions

32.5tudy on optimization of 3 wheelers (CNG) for
emissions

33.5tud? ‘on parametric CNG kit optimization for
emissions

34, Study on CNG 3 wheeler kit optimization for lower
emissions

35, Study on CNG 3 wheeler kit optimization for lower
emissions

36. Study for used emulsion oil testing of fire resistant
hydraulic fluid

T L n
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37. Devalopment of improved PNG domestic cooking
burner

38. To study the deposit characteristics of three nos. of
four-stroke, two wheeler petrol engines components

39. Study of running in performance and endurance of
genset engines4725and 41035

40. Gear teeth surface distress rating of Tata 3118 truck's
gear box G750

41. Performance and emission of Euro IV, CNG engine on
transient dynamometer test facility

42. Material compatibility and emission performance
measurement with ethanol blended gasoline {(E20)

43, Transient test / analysis

44. Operation of Fuel Testing Laboratory at Noida {2014-
2015)

45 Pevelopment of graphene-metal oxide nano-
composites as a patential candidate for photovaltic
applications

46 Development of rubber extender oil from clarified
slurry oil of Reliance Industries Ltd.

47.5tudies on naphtyl fuel from DRDL as per GOST
12308-39

48. Scientific study of operating product losses in
SKO/HSD incurred by SKO dealers / HSD retail outlets

49, Short evaluation studies on CB-NQ/3 oil & gas block
crude ail from Essar Oil Ltd.

50. Studies of physico-chemical hydraulic oils from Raj
Petro Specialties Pvt. Ltd., Mumbal

51.Short evaluation studies on crude oil sample from
Hindustan Exploration Company Ltd., Chennal

52.Short evaluation studies of Karan Nagar crude oil
from ONGC Ahmadabad

53. Testing of alpha olefin C20+
4.1.2 u¥i-id/fin-house

1. Development of slurry phase catalyst for residue
upgradation

2. Deactivation study of hydro processing catalysts

3. Technology development for making on grade
aromatic oil of desired low PCA content from lube
distillate

sr.-lmun'-:-ﬁi1.ﬁ'_l|'i.‘11-‘f.ﬁ.'ur'|' uin AT A A il b Ressarch Activities - Injtated, Dr-gaing & Competed

4. Development of a process for the synthesis of 3-
methylpentane-1,5-diol (MPD)

5. Characterization of bio-oil by NMPR and GC-M5
6. Valorization oflignin tovalue added chemicals

7. Studies onthe development of deep eutectic solvents
{DESS) as bio-lubes/bicadditives

8. lonic liquids / immaobilized ionic liquids as recyclable
catalysts for the alkylation of aromatic compounds

9. Isolation, purification and characterization of
photosensitive protein from anoxygenic
photosynthetic bacteria

10. Bip-degradability test for in-house and outside
lubricant samples as per ASTM D5864

11.Study of ethane as fuel for compression ignition
engine

12, Study and development of temperature monitoring
unitforin-house R&D works & processes

13. Combustion analysis of Slengine (Euro IV} using
alternative fuels like LPG and DME and comparison
with gasoline

14, Optimization of analytical metheds for chemical
characterization of biomass pyrolysis oil

15, Replenishment of store-chemicals, glasswares etc,
(revised 2014-15)

16, Purchase / procurement of it equipments (computer,
printer, scanner, network components etc.) and AMC
of PC, printer etc. and payment of internet lease line
{revised 2014-15)

17. To provide mechanical services to the Institute (2014-
2015)

18. Technical and non-technical photography (2013-14)

19. instrumentation division : to give instrumentation
suppart ta the institute

4.1.3 Xl wanl sdara aRarsand /X Fye /
Network Projects

* Technologies and products for salar energy utilization
through networks (TAPSUN) : novel approaches for
solar energy conversion

CSTR=tadian Inxtiteee of Pecoleum, Deliradun
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4.2  are] U1V /On-going Projects
4.2.1 uraifsia/Sponsored

1. Renewable energy from biogas technology
development

2. Desulfurization of residual fuel oil (RFO) using solvent
extraction route

3. Technalogy development for simultaneous
production of pure benzene and us grade gasoline
from FCC C6 heart cut (deisohexaniser side cut)

4. Technology development for adsorbed natural gas

5. Development and commercialization of new
ammonical water soluble fixed bed sweetening
catalyst

6. Crude preheat maximisation study for COU-1 & 1)

7. Generation of technology information package (TIP)
for the project simultaneous production of pure
benzene and us grade gasoline from FCC C6 heart cut
{deischexaniser side cut)

8. Feasibility study for value addition to low polymer
wax

8. Simultaneous production of pure benzene and us
grade gasoline from FCC C6 heart cut : support during
development of the BDEP

10. Process engineering design package for solvent
deoiling unitat NRL

11.Process simulation and design of soaker drum
internals for visbreaking unit at 10CL-Mathura
Refinery

12.Process simulation and design of soaker drum
internals for revamp of soaker visbreaking unit at
10CL-Haldia refinery

13. Feasibility study for making zero pen bitumen using
bitumen feed via air blowing

14, Mibk dewaxing / deoiling studies on PWD (370-482
AET cut) & foots oil (dewaxed oil) for Digboi refinery

15. Delayed coking study on vacuum residue (VR) & FCC
slurry oil for Essar refinery

16. Study to examine the possibility of production of
naphthenic base oll and paraffin wax from waxy
distillate streams in petroleum refinery

17.Stage-| basic feasibility study for MIBK deoiling of
HVGO and VR streams for the production of

CSIR-Inaian Insiinute of Pervolenm, f};-fu_u.-:_f_.,-n_

microcrystalline waxes at Numaligarh refinery
18. Hydroprocessing of residues

19.5tudy for carrying out the slurry viscosity of PWD
stream with mibk solvent at four different operating
temperature for Digboi refinery of 10C (AOD)

20. Production of second and third generation biofuels
(biomass-to-liquid)

21. Dye sensitized solar cell (DSSC)/ quantum dot dye
sensitized solar cell

22. Hydropyrolysis of lignocellulosic biomass to value
added hydrocarbons

23. Development of catalyst for the production of syn-
gas from CO.and methane

24 Research of the new process of motor fuel
production from waste. Hydrogen and synthesis gas
generation from solid biomass and domestic wastes,
Conversion of biomass-derived gases (syn-gas) to
second & third generation liquid biofuel using
nanocatalysts

25. Pilot plant run for hydrogenolysis of glyceral to 1,2
propanediol

26. Revamp of existing naphtha hydrotreater to process
vegetable oil for renewable aviation fuel production

27. Mini-DME : a custom designed solution to bring
strandedgastotheenerg_\rmarket

28. Metal nano-clusters embaded hetroatom dopped
carbon nano-tubes for catalytic transformation

29. Hydrogenation activity of pd/c catalyst

30. Setting up of 10 TDP pilot plant for conversion of
waste plastics to value added hydrocarbons (phase-
1)

31. Establishing proof of concept for processing straight
run naphtha for recovery of naphthenes and
aromatics

32.Post combustion CO, capture : development of
solvent system for conventional and phase change
absorption process

33. Bench scale study for conversion of low polymer wax
into waxes and greases

34. Consultancy with respect to different processes for
the production of petrochemical products from

hydrocarbon feedstocks
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35. Feasibility studies for production substitute for wax
special 6 from indigenous sources (phase-i)

6. Development of a VSA technology for simultaneous
production of high purity CO, and H. from the H PSA
tail gas of a petroleum refinery

37 Thermo-chemical hydrogen generation through
partially open-loop 5-1 process invelving H.,5
incineration ; part |, experimental study of bunsen
reaction and bl decomposition

38 Photochemical reduction of CO, via visible light
promoted homogeneous redox catalysls

39, Advanced polymer synthesis :: India-Korea research
internship programme | visit of Korean student to
India

40. Utilization of C4 refinery stream to produce high
value chemicals

41. "Pyrtreatindia” : alternative fuels for a decentralized
power generation inindia

42, Depolymerisation of lignin

43.Graphene thin film self-assembled on silicon:
structural and tribological evolution

44, Development of corrosion monitoring technique for
hydrocarbon systems using then layer activation
technique [TLA)

45. Indo-us joint center on elastohydrodynamic
lubrication studies

46. Wear rate measurement in automobile gear box
using a twin disk tribo tester through thin layer
activation technigue (TLA)

47, Analysis of fire resistant hydraulic fluid [FRHF)

48. Comparative testing of tribological properties of
Russian and Indian main gear box lubricating oil

49. Evaluation of hydraulic oil IML hydrol 68 for F2G test

50. Study on drive train losses and fuel efficiency ot
passenger cars and SUVS

51. 5tudy on optimization of 3 wheelers {CNG) for
emissions

52.5tudy on optimization of 3 wheelers (CNG) for
emissions

53.Study on parametric CNG kit optimization for
emissions

54. 5tudy on CNG 3 wheeler kit optimization for lower
emissions

55.5tudy on CNG 3 wheeler kit optimization for lower
emissions

56. Study for used emulsion oil testing of fire resistant
hydraulic fluid

57, Development of improved PNG domestic cooking
burner

58. To study the deposit characteristics of three nos. of
four-stroke, two wheeler petrol engines components

59, Study of running In performance and endurance of
gensetengines4725and 41035

60, Gear teeth surface distress rating of Tata 3118 truck's
gear box G750

61. Performance and emission of euro iv, CNG engine on
transient dynamometer test facility

62. Material compatibility and emission performance
measurement with ethanol blended gascline (E20)

63. Transient test / analysis

Bd. Operation of Fuel Testing Laboratory at NOIDA (2014-
2015)

65. Development of graphene-metal oxide nano-
composites as a potential candidate for photovoltic
applications

66, Development of rubber extender il from clarified
slurry oil of Reliance Industries Ltd.

67.5tudies on naphtyl fuel from DRDL as per GOST
12308-89

68. Scientific study of operating product losses in
SKO/HSD incurred by SKO dealers / H5D retail outlets

69. Short evaluation studies an CB-NO/3 oil & gas block
crude oil from Essar Ojl Ltd,

70, Studies of physico-chemical hydraulic ails from Raj
PetroSpecialties Pvt. Ltd., Mumbal

71, Short evaluation studies on crude oil sample from
Hindustan exploration company Itd., Chennal

72, Short evaluation studies of Karan Nagar crude oil
from ONGC Ahmadabad

73. Testing of alpha olefin C20+

CSIR-Indiar Institite of Petrofeum, Defradin



4.2.2 HH1/In-house

1. Extraction, characterization, upgradation and
rheological behavior of bitumen extracted from
Canadian tar sands

2. Generation of design data and assessment of catalyst
deactivation and life cycle for setting up of pilot plant
for conversion of waste plastics to gasoline, diesel
and aromatics

3. Upgradation of heavy oils by hydroprocessing

4. studies on relationship between feed stock
composition & mesophase / semicoke formation and
their surface morphology

5. Feasibility study to make viscosity grade (VG)
bitumen by blending of crumb rubber / petroleum
pitch or combination of both with available short
residue (SR) in indigenous refineries

6. Development of slurry phase catalyst for residue
upgradation

7. Deactivation study of hydro processing catalysts

8. Technology development for making on grade
aromatic oil of desired low PCA content from lube
distillate

8. Functionalized micro/meso carbon composites and
hierarchical materials for hydrocarbon conversion

10. Hydrogenation of CO, over nano-catalysts

11. Development of an indigenous process for the
synthesis of n-methyl-2-pyrrolidone{NMP)

12. Process for the production of butadiens from n-
butane using micro-channel reactor system

13. Development of a process for the synthesis of 3-
methylpentane-1,5-diol (MPD)

14. Characterization of bio-oil by NMR and GE-MS
15. Valorization of lignin to value added chemicals

16.5tudies on the development of deep eutectic
solvents (DESS) as bio-lubes/bloadditives

17. lonic liquids / immaobilized ionic liquids as recyclable
catalysts for the alkylation of aromatic compounds

18. Genetic modification of oleaginour microorganisms
to enhance biofuel production

19.Isolation, purification and characterization of
photosensitive protein from anoxygenic

CSIR-Indian Institute of Petroleum, Dehradun -
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photosynthetic bacteria

20. Bio-degradability test for in-house and outside
lubricant samples as per ASTM D5864

21.5tudy of ethane as fue! for compression ignition
engine

22. m-ehl & failure investigation in line contacts

23. Study and development of temperature monitoring
unitfor in-house RED works & processes

24, Combustion analysis of Slengine (Euro V) using
alternative fuels like LPG and DME and comparison
with gasoline

25. Development of technology for the upgradation of
biogas to transportation and cooking fuel

26. Design and development of improved biomass stove
(Chulha)

27. Maintenance of sophisticated analytical equipments
installed at modern analytical instrument wing

28. Graphene polymer composites for high end uses :
preparation characterization & evaluation

29. Optimization of analytical methods for chemical
characterization of biorass pyrolysis oil

30. Instrumentation division | to give instrumentation
support to the Institute

31. Organic and polymers (including proteins) based
photovoltaics (OPV) under novel approaches for solar
energy conversion under technologies and products
for solar energy utilization through networking

4.2.3 XIl daut yuara aRata-nd/Xn Fyp /
NETWORK PROJECTS

* Organic and Polymers (Including Proteins) Based
Photovoltaics (OPV) Under Novel Approaches For
Solar Energy Conversion Under Technologies And
Products For Solar Energy Utilization Through
Networking

1. Energy-efficient Technologies (E2++)

* Development of adsorption-based technology for
separation of propane and propylene

* Metal organic framework (MOF)-based materials for
practical storage and delivery of natural gas as
transportation fuel

* Upgradation of petroleum residues using
unconventional energy sources

i R
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Valorization of difficult-to-process low-value feed-
stocks from petroleum streams using the non-HDS
route

Process intensification using micro-channel reactors
for future transportation fuels : PIFF (Process
Intensification for Future Fuels)

Membrane technology for hydrogen recavery from
low hydrogen-bearing refinery off-gases

Production of high-value alpha-olefins from low-
value feed-stocks

Development of membrane separation technology
for gasoline vapour recovery fram hydrocarbon air
mixtures

Bio-mass- to-Energy (Bio-En)
Advanced bio-fuels / energy products from algae

Conversion of lingo-cellulosic bio-mass to renewable
jet fuel

Hydrothermal upgradation of lignocellulosic bio-
mass to bio-crude/value-added hydrocarbons

Technology development for fast pyrolysis of bio-
mass to liquid hydrocarbans

Catalyst for Sustainable Energy (ECat)

Photd-assisted conversion of carbon-di-oxide to
hydrocarbon fuels

Utilization of iso-butylene abtained from refinery C,
stream for production of p-aylene

Hydro-processing route to new-generation, future
transpartation fuels

Electro-active nanoporous oxide films with improved
ionic and electronic conductivities for development
ofenergy storage devices (EAND)

Catalyst development for conversion of naphtha to
diesel and branched paraffin-rich gazoline

Synthesis of efficient catalysts from economic and
renewable sources useful for fuel production

Efficlent use of hydrocarbons in refinery off-gases
through alkylation

Development of a new-generation solid basic oxide
or hydrotalcyte-supported catalyst and its kinetic
model for fixed-bed sweetening of heavier
petroleum fractions

o gib QRS ) St i | LSS AR T

F AL D A Research Actvities Inftiated| Dogpojng & Completed
Development of nano-catalysts for conversion of
methane to lower olefins

Centre for studies on mechanistic kinetics of
conversion of non-refinery/refinery feed-stock 1o
basic petro-chemicals

Catalyst development for hydroprocessing of
residues

Carbon-Free Hydrogen Production using HS in a
petraleum refinery

New-generation Lubricants & Additives (GenlLube)
(11)

Strategic initiative to develop economical, eco-
friendly lubricants from low-cost feed- stocks

Lubrication capabilities of graphene and its inorganic
analogues

Potential metal phosphorus and sulphur-fee
additives for lubricating oils as a substitute to ZDDP

New-generation multi-functional lubricating oil
additives

New-generation multi-functional additives for bio-
fuels and blended fuels

Study on compatibility behaviour of new-generation
lubricants with engineering materials

Development of novel additives to improve pipeline
flow of blends of high - and low-pour crude oils

Study of the maolecular level interactions of bio-lubes
and bio-additives

Research Initiative for Low Emissions (RILE)

Assessment of real-world and ultra-fine particle
emissions from vehicles (WP1)

Preparation and evaluation of new catalysts for direct
decomposition of NO (WP4)

Development of a nano-structured fuel-born catalyst
for PM emissions reduction in engine exhaust and for
fuel economy improvement

Development of bio-lubricants and additives for nan-
edible vegetable oils for engine applications

Waste-to-Wealth : Waste Plastics (W2W)

Research Initiative for environment-friendly thermo-
chemical conwversion process for e-waste plastics

evelopment of an environment-friendly process for

CSIR-Inediar: Tnstitute of Petredeim, Dehradun
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conversion of waste plastics (production, process,
and municipal waste) to value-added products

Bio-diesel and thermoplastics from wastes : Poultry
chicken feather (Keratin)

7. Advanced Carbon Materials (AdCarbMate)

Synthesis of 'Carbon nano-tubes' and 'Carbon fiber
snalogue' utilizing asphaltene and resins from heawvy
ends of crude oil

= Development of a lab process for production,
extraction and utilization of 'graphene' from heavy
petroleurm ends

* Development of petroleum-derived carbon wool and
its carbon nano-tube compaosite

8. Bio-catalysts for Industrial Application & Green
Organic Synthesis (BIAGOS)

9. Development of Sustainable Processes for Edible
Qils with Health Benefits from Traditional and New
Resources (PEOPLE HOPE)

10.Centre for Bio-therapeutic Molecule Discovery
(BIODISCOVERY)

11. Catalysts for Speciality Chemicals

12. A Multi-scale Simulation and Modelling Approach to
Designing Smart Functional Materials for use in
Energy, Electro-chemistry and Bio-mimetics (MSM)

13. Natural Products as Affordable Healthcare Agents
(NaPAHA)

14. 5peciality Materials Based on Engineered Clays
(SPECS)

15. Recovery of Pure Rare Earth Metals Such as La, Ce,
Pr, Nd (Mostly Used in FCC Catalysts and Auto
Exhaust Catalysts) Through Improved Solvent
Extraction Processes From its Ore/Spent Metals/
Spent Catalysts etc. [Under the 'Sustainable
Technologies for the Utilization of Rare Earths
(SURE)' programme]

16. Thin Film Lubrication For Micro Machine Elements
Under Robotics and Micro Machines (rom)

17.Process Development For Post Combustion CO,
Capture

18. Clean Coal Technology (Tap Coal) - "CO, Utilization in
the Synthesis of Fuels"

CSIR-Inedian Institute of Petroleum, Dehradun
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43 I 2 gbl TRASA/Projects
Completed

4.3.1 uratfaa/Sponsored

1. Development of adsorption technology for recovery
of CO. from power plant flue gas

2. Carrying out revamp study of sour water stripper unit
at refinery-ii in Manali refinery at CPCL, Chennai:
(phase-i: carrying out the adequacy study)

3. Studies on value addition of NGL through production
of rubber solvent

4. Pinch analysis of SDU (solvent dewaxing unit] of
Dighoi refinery

5. Studyand pinch analysis for enhancement of pre heat
recovery in cdu-2 and to process 0.5 MMTPA ARAB
mix crude post IREP

6. Detail technical evaluation of RCO for production of
paraffin & microcrystalline waxes at Guwahati
refinery : phase-l studies

7. Process optimization study for mibk deoiling of
MVGO and HVGO distillates for production of paraffin
& microcrystalline waxes at Guwahati refinery

8. Application of biofuels for aviation ! green jet fuel
from Jetropha il (biojet) and bicethanol

9. Nano-structured porous inorganic oxide materials
with tailored pore Size and their coatings for
application to catalysis, environment and for
inclusion of bio-molecules

10. Functionalized hierarchical nano-composites
materials for synthetic and renewable fuels
production

11. Quick explorative study for conversion of naphtha
feed on iip’ s catalyst for the possible production of
diesel range hydrocarbons

12. Mat testing of HPCL (V) catalyst

13. Bio-jet fuel- a key to future green and sustainable
aviation

14. Pinth analysis of propane deasphalting (PDA) unit
15. Preparation of white paper on helium gas

16, Development of process for normal dodecane
fraction from straight run kerosene obtained from

petroleum refinery
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17

18

15,

20.

21,

22,

Fi

24,

i

26,

27.

28,
29.
30.

31.

32,
33,

34

35,
36,
37
38,

i

. Utilization of carbon dioxide for the production of

fueland chemicals

Valorization of glycerol for bindegradable base fluids
and new biofuel formulations

Production of biodiesel from low cost feed stocks
using heterogenecus catalyst

Biodegradability test by ASTM 5864-05

Fire resistant property test as per is78%7, 1575 and
bio-degradability test as per ASTM d5864-05 of fire
resistant hydraulic fluid hidu-68

Boundary lubrication capabilities of ionic liguids and
its futuristic applications to lubricant development

Study an tribo-chemical events of ionic liguids

Comparative testing and analysis of Russian and
Indian hypoid oils used in mi-8/mi-17/mi-17 1v
helicopters

Tribo performance investigation of fire resistant
hydraulic fluid "tub-hydraul HFD-68

performance investigation of scuffing load capacity
of lubricating oil using FZG test method

An investigation of shock load characteristics of high
EP content gear oil

Evaluation of engine as per|5-7347-1574
Optimization of CNG 3 wheelers for emissions

Investigation on the drive train losses and fuel
efficiency of passenger cars

Power train and fuel efficiency analysis of passenger
cars

Optimization of CNG 3 wheelers for emissions

Graenhouse gas inyentory for transports sector for
biennial update report

Study on fuel additive (Kanti consultancy) for fuel

economy and emissions onadiesel SUV
Evaluation af syntheticFRHF as peris 7895
Evaluation of fire resistant hydraulic fluid samples
Evaluation of fire resistant hydraulic fluid samples

To study of deposit characteristics on two numbers of
Suzuki access scooters engine components

to study of deposit characteristics on four numbers of
Honda Activa scooters engine components

40,

41.

42,

43,

a4,

45,

46,

47.

48,

49,

50,

51

52.

53,
54,

55.
56.

BT
58.
59.

B0,

Fepe waefl AR G B A A, B At G4 Research Activities . mitiated, On-going & Completed

To study the deposit characteristics of six numbers of
swift 2Dl engine components

To study deposit characteristics on four numbers of
Tata ace diesel engine components

To study the deposit characteristics of two nos. of
four-stroke, two wheeler petrol engines components

To study the deposit characteristics of two nos. of
four-stroke, two wheeler petrol engines components

Field trials on four stroke motorcycles for
performance evaluation of engine oils

Field trials on four stroke motorcycles far
performance evaluation of engine oils

Investigating the emissions characteristics of
portable genset

Performance evaluation of new engine lubricant
formulation for four-stroke, two-wheeler through
field trials

Study of running in, perfermance and endurance of
two genset engines (4575TC and 3335TC) as per is
10000

Study of running in, perfermance and endurance of
genset engine 3255 as per is 10000

Evaluation study of Mangala crude oil from HPCL
Mumbai

Preparation of narrow fraction from VGO cut of Essar
Oil Ltd

Feasibility studies on of gas oil sample [(H5D)} from
OMNGC, Hazira

Study of naphtha sample from GAIL, Vijaipur

Studies of impurities inbenzene from Atul Ltd, Atul,
Valsad, Gujarat

Studies of coker unit samples from HMEL, Bhatinda

Study of speciality of oll from Standard Greases &
Specialities Pvt Ltd.

Evaluation study of crude oil from HMEL, Bhatinda
Evaluation studies on nagayalanka crude gil samples

Evaluation studies an treated curde oil sample point
tank B, 5DV U/S from Cairn India Ltd. for bench mark
pricing

Short evaluation studies on viramgam crude oil from
Cairn India Ltd.

CSIR-Indian Institute of Petraleum, Delivadin
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61. evaluation of pils for homogeneity miscibility test

62. Short evaluation studies of RI crude oil from Cairn
India Ltd. for bench mark pricing

63. studies on treating oil from Kmmi, Kerela

64. Studies on evaluation of the gas condensate of DDW
gas field of kg offshore field from GSPC

65, Studies onwash oil from GAIL, Patta

66, Short evaluation studies on Suvali crude oil sample
from Cairn India Ltd. for bench mark pricing

67. Short evaluation studies on condensate sample from
Vibhuti shipping

68. Study of castrol oll samples from S5P, Chandfgarh

69. Studies of speciality oil from CEMILAC, Ministry of
Defence, Bangalore

70.Study on gas condensate from central excise
Dibrugarh

71. Testing of ISO HV-68 and VG-32 oil samples

72.5ample encapsulation in glass ampoules and
subsequent stone cutting

4.3.2 dwr-1afin-house

1. Studies on the flow behaviour of diesel matrix at
different temperature : wax additive interaction in
relation to composition and properties of waxes

2. Feasibility study for recovery of butanol from
fermentation broths

3. Feasibility study for upgradation of residual fuel oil
(RFO) using non HDS route

4. Degradation / depolymerisation of commingled
plastic to produce value added products

5. Feasibility study for the production of pure benzene
from light FCC gasoline

6. Selective oxidation of propylene to propylene oxide
with molecular oxygen over nano-catalysts

7. Utilization of bio-feed (glycerol) in the FCCU for fuel
and chemicals

8. Development of process for detergent grade alpha-
olefin sulphonates by using linear alpha olefins (C14-
C18 range) from coker distillate of an Indian refinery

9. Process for the production of para-tert-butylphenol
10. Co-processing studies of biomass derived fast

CSIR-Indian anm.'_f n{ Petrofewm, Dehradun -
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pyrolysis bio-oil with vacuum gas oil in fluid catalytic
cracking (FCC) unit

11.5team reforming of pyrolysis oil for hydrogen
production

12. Development of new generation lubricants for micro
electro mechanical system [MEMS)

13. Production of village level biodiesel from non-edible
oils [locally available)

14, Synthesis, characterization and triboevaluation of
cellulose fatty esters for bio-lubricant applications

15 Alternative fuels combustion studies under
controlled engine operating parameters

16. Study on the effect of fuel sensitivity on perfarmance
and emissions of modern spark ignition engines

17. In-use particulate emission comparison of diesel and
natural gas vehicles for Indian road conditions

18.Synthesis, development, characterization and
evaluation of graphene-TiO, hybrid material for
enhancement of photovoltic cell efficiency

19. Calibration of master instruments

20, Data entry operator salary

4.3.3 X1l gaat gfatea=md /X1 FYP PROJECTS
Bio-mass-to-Energy (Bio-En)

+ Integrated hydro-pyrolysis of lingo-cellulosic bio-
mass tovalue-added hydrocarbons

»  Microwave-assisted catalytic pyrolysis of bio-mass
and characterization of bio-gil

Bio-mass-to-Energy (Bio-En)

= Development of thin-layer activation (TLA) technique
for studying corrasion behavior of high tan crude oils
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51 gloa & 7Wg A% ~EE,":§3'€.:‘|U_ /| New Customired Online-Refinery Gas Analyzer for onalysing
Facilities Created all permanent gases G:'G.'?g with C1-C5 hydrocarbons and

oxygenates was installed in the month of June, 2014

-
PR §

UTV-VIS Spectrophotometer

In-situ fR Werted Wall Coligmn
CSIR-Indian Instituite of Petvaleum. Dehradurn o
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Particle Size Analyzer

HPLC Equipment Solar Cell Equipment
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Vibrotory Sieve Shaker

A baosic vibrotary sleve
shaker can be used to
carry out both dry FCC

catalyst particle size

analyses in a particle size

from63to2.5mm. '

Flat Cuvette Phoro-bio-reacior Vibratory Sleve Shaker

High Pressure Micro-reactor System
(Hi-Tech)

A high-pressure micro-reactor facility has
been created at the-C5IR-1IP for carrying out
reaction studies on the materials synthesized
inthe loboratory

High-pressure Micro-reactor System (Hi-Tech)

CSIR=-Indian Institute of Petrolenwm, Deliradun
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Universal Quodruple Mass Gas Analyzer
QGA compact bench top mass spectrometer is a
universal analyzer for continuous real-time multi-species

analysis of both gases and vapours upto a maximum
pressure of 2 bar gbsolute and mass range to 200amu
{max|anddetection levels to 100ppb

Universal Quadruple Mass Gas Analyser

TEF

In chemical engineering, bio-chemical engineering and
protein purification, cross-flow filtration (also known as
tangential flow filtration) is o type aof filtration {a
particular unit operation). Cross-flow filtration is
different from dead-end filtration in which the feed is
passed through o membrone or bed, the solids being
trapped in the filter and the filtrote being releosed ot the
otherend. Cross-flow filtration gets its nome because the
majority of the feed flow travels tangentially across the
surface af the filter, rather than into the fiiter.

"‘,_(_:'?l PP e
3

In-situ Fermenter

In-situ steriizable bio-reactor system with MEC and
controlled through PLC. The system can be used for scale
up study up to 10L level for production of cell bio-mass or
bio-products

In-situ Fermenter

GOXGO-MS

Thermal Stabifity Tester

The test equipment s capable of determining the
thermal stability of petroleum ond synthetic-baose
hydraulic fluids as per the stondard test procedures of
ASTM D 2070
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6.1.1 WMNuwamga sy =g Raw, 14 anda,
2014/CSIR-1IP Foundation Day, April 14,
2014

The Institute celebrated its 54 Foundation Day on April
14, 2014. A delegation from the Institut Francais du
Petrole (IFP) and AXENS-IFP Group Technologies, led by
Mr Georges Picard, Executive Vice President and CEC, IFP
Energles nouvelles {IFPEN), which especially flew from
France ta our Institute, graced the cccasion. He was
accompanied by Mr Daniel Champlon, Director,
International Relations; Mrs Yolande Rondot, Deputy
Director, International Relations Division: Mr Eric
Caprani, Technology Development Director and Mr. Jean-
Paul Margotin, Managing Director, Axens.

Mr Georges Picard, Executive Vice President & CEO,
IFPEN, and the Chief Guest of the function, expressed his
keenness in collaborating with the CSIR-IIP to find a
market for selling their technologies in India while
helping promote the CSIR-IP's technology abroad.

Mr Daniel Champlon, Director, International Relations,
IFPEN, gave a presentation on 'Energy’ geopolitical
aspects and the impact of technological advonces for the
future', He reminded that most of the oil reserves are
located in the Middle East. There is a need to use the oil
carefully and to switch over to newer technologies.

In his address, Mr Jean-Paul Margotin informed that
IFPEN and AXENS India have worked together to sell the
latest technologies in India and have so far marketed ~70
projects in India and are planning to expand further with
the heip of the CSIR-IIP

Dr M O Garg, Director, CSIR-1IP, informed the audience

Fisirors from abvroad aodorn the dais on Foundation Da

Chief Guest Mr Gearpes Picard speaking on the ovcassion

that for setting up the CSIR- IR, the CSIR entered into
an agreement with the Institut Frangais du Petrole (IFP},
the premier institute of France, and indeed of Europe, in
the petroleum sector. Our Institute started functioning
on 14 April, 1960, which is observed as its Foundation
Day. He said that the Institute has been contributing to
the growth of petroleum refining and petrochemical
industry for the last 53 years. During these five decades
the CSIR-IIP has developed about 78 technologies/
processes/products. A large number of these have been
commercialized against global competition. Realizing
the finite availability of fossil fuels, research has been
initiated in the areas of alternative fuels including bio
fuels, bio-jet fuel, waste plastics-to-petroleum products,
elc

6.1.2 Aaftag wmgar fEaw awide 20 sdedy
2014/CSIR Foundation Day Celebrations,

October 20,2014

The 72 CSIR Foundation
Day was celebrated at the
Institute on 20 October,
2014. The main function
was held at Dr Lovraj
Kumar Auditorium. Mr
Narendra Taneja, National
Convener-Energy Cell {BJP)
was the Chieft Guest of the
function,

Mr Taneja said that in India
roughly 70 crore people
have no access to cooking
gas and more than 40 crore
have no access to electricity
and even those 70% who

Mr Naréndra Taneja inttiates
procecdings as Dr M O Garg
and Mr I § Negt fook on

CSIR-Indran Institute of Petroleum, Dehradiin
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Ar the dais: Dr D € Chamola, Mr Narendra Taneja,
Dr MO Garg & Mr L § Negi

do have access to electricity are below energy poverty
line.

Per capita energy consumption in India is the lowest in
the world. If India has to provide electricity and gas to all
its population, the next 30 years are very crucial. It is very
unlikely that we will depend upon some other sources of
energy rather than oil and gas. We need maore refineries
so that more and more crude can be refined and
electricity and other forms of energy are available even
to the persan at the end of the line. In India, we believein
building institutions because we are aware that economy
alone Is not enough to extend the benefit of research to
all its population.

Welcoming the Chief Guest, Dr M O Garg, Director, CSIR-
IIP, defined CSIR as an organization which believes in
Conceptualization af ideas, Scientific Innovation and
Research to develop technologies, their scale-up, follow-
up with the clients and commissioning of the plants. The

My Taneja addressing the audience

CSIR-Indian Institute of Petrolenum, Dehradun
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CSIR has proffered water and waste-water treatment
technologies including recycle, reuse and rero discharge.
The other important contributions of CSIR have been
remediation technologies for hazardous waste-
contaminated sites, turning barren lands inte productive
anes and development of a variety of environmental
materials for pollution abatement. CSIR is endeavouring
to make available the latest cutting-edge and
environmentally sound technologies at a reasonable
price. Technology transfer has been the prime focus of
CSIR in the social, economic and environmental contexts
of the receiving societies.

He said that CSIR-1IIP, right from its inception, has been
working on these lines and has developed a large number
of technologies for the refining and related industries, He
also highlighted the role of the CSIR-IIP in human
resource development of the industry,

DOr D C Chamaola, Sr. Hindi Officer, CSIR=IIP compered the
function. He said that as a part of the celebrations, the 47
District-Level Carrom Tournament was also organized.

The employees who had retired during the year gone by
were honoured with a shawl, a 'samman patra’and a
memento while the services of the employees having
completed 25 years of service were recognized by way of
presenting mementoes to them. The winners of the 4"
District-Level Carram Tournament held on this occasion
were also given away the prizes by the Chief Guest,

The vote of thanks was presented by Mr L 5 Negi,
Controller of Administration, CSIR-IIP.

6.2 14 f&ad /National Days

6.2.1 IdsHY WA, 14 ITH,
Ambedkar Jayanti, April 14,2014

2014/

On this occaslon, the
Institute also celebrated
Babha Bhim Rag
Ambedkar's birthday.
Floral tributes were paid
by the Dignitaries and
the members of the
Institute's SC/ST Welfare
Association. Dr M O
Garg, Director, CSIR-1IP
highlighted Baba Sahib's
role on bullding modern
India.

Homage to Dr Ambedkar
by Dr M O Garg



6.2.2 sy ulenfral fRaw, 19 W,
National Technology Day, May 19, 2014
br O M Rihani, Ex. Executive Director, TECHNIP India Ltd.,

NOIDA delivered a lecture at thi Institute as a part of the
Mational Technology Day celebrations.

2014/

Natianal Technology Day, Dr DN Rihanisaid, is celebrated
as a symbol of scientific inquiry, technelogical creativity
and the translation of that guest in the integration of
science, society and industry, This day is alse celebrated
to honour technelogical innovation and its successful
commercialization which makes the fruits of research
reach the peopie at large.

He said that the use of technalogy is not réstricted toone
section of the society. Advances in atomic research are
ysed by the doctors in the treatment of cancer. Nuclear
submarinies are also used for the study of aguatic |ife.
lechnology developrment means planning, réesource and
execution. All have equalimportance,

D M O Garg, Director, CSIR-1IP, in his welcome address,
described the technological capabilities of India. He
ermphasized on the need for the development of cutting-
edge technalogies which have low cost of operation and
are environment-friendly. He showed concern aver the
rising prices of crude ciland its availability.

Or % K Sharma, Chairman, Celebration Committee, said
that initially in 1999 the day was celebrated to recognize
excellencein Science & Technology-of the defence sector
anly. But now, it is celebrated to recognize achievements
in all fields of Science and Technology. He said that the
day not only gives an opportunity to derive inspiration
and strength from our past achievements but also to
critically review our present position and to plan for the
future fordeveloping cutting-edge technelogies.

\.‘- 8
— ]

D DN Bihani inaugnrales

the National Technolagy Dav function

87

B DN Rihani delivering the Technology Day lecture

It may be recalled that, on 11 May in 1998, India had
conducted the second successful nuclear test at
Pokharan in Rajasthan and thus, secured a position
among the nuclear powers of the world, To
commemaorate India's enhanced status as a
technologically developed nation and to rémember the
contribution of the engineers, scientists, policy makers
and economists in the pursuit of rechnological
excellence, the day is celebrated as the National
Technology Day all over India. For CSIR-IIR, which has core
activities of scientific research and technology
extellence, the day is much more significant.

Mr L 5 Negi, Controller of Administration, C5IR-IIP,
proposed the vete of thanks. The lecture was attended
by the scientific, technical & administrative staff of the
Institute, invited puests from local organizations and the
general puldic,

6.2.3 wdi=dl f2aW, 15 3n¥d, 2014/ Independence
Day, August 15,2014

The 68" Independence Day of the country was
celebrated with great élan on August 15, 2014, Dr M O
Garg, Director, hoisted the Tricolour on this occasion. A

Crltural show By the KV-ITP school-children

CSTR-Indian Institute of Petralewm, Delradun



Drawing Competition was organized for the children of
the staff members on this occasion.

The Kendriya Vidyalaya, CSIR-1IP children staged
captivating cultural performances anthis occasion,

6.2.4 wuga fegu wwwle, 26 W-adl, 2015/
Republic Day Celebrations, January 26,
2015
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6.3  Yrod—aqrd] {791 /State-wide Missions

6.3.1 o UF W WL yEdrST, 1631 Wa),
2015/0il & Gas Conservation Fortnight,
January 16-31, 2015

“We will have to make energy conservation a part of our
lifestyle. This requires government, institutional and
personal involvement. We will have to make special
efforts to conserve petrol and power in the transport
sector”, This was stated by the Hon'ble Chief Minister of
Uttarakhand, Mr Harish Rawat, while inaugurating the
Oil and Gas Conservation Fortnight at the Institute. He

CSIR-Indian Istitute of Petroleum, Dehradun

CRIR-1IP Annnal Report 2004-2015

Mr Harish Rawait, CM, Ultarakhand lighis the lamp,
My Agrawal (far left), Dr M O Garg (second from left) and
Mr Mayank Bhamazar (far right)

said that Uttarakhand is proud to have CSIR-IIP which has
contributed immensely not only to country but is also
providing scientific inputs to other countries,

The CM said that development was synonymous with
environmental conservation and urged CSIR-IIP, HPCL,
BPCL, ONGC and other bil companies to design a
comprehensive plan to convert traffic lights at the road
intersections into automotive mode, This will save both,
energy as well as environment. He assured that he will
help to launch it at Dehradun and Haldwani in the first
phasewhere congestion is more.

Vehicle drivers would also have to learn about fuel
efficiency. He asserted that people could also be
encouraged to conserve energy at home. The CM
lamented that even through we praised efforts made by
gther countries towards power conservation, we
personally are reluctant to work for it

The Hon'ble Minister of Sports, Forests and Wildlife, Law
& Justice, Govt. of Uttarakhand, Mr Binesh Agarwal, who
was also present on the occassion emphasised that
public awareness be created to achieve energy

LDiignitaries on the dats
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Mr Agrawal speaks

The CM addvesses

conservation. He informed the gathering that the
Uttarakhand Goverment had introduced several flagship
programmes for the first time to ensure maximum
participation In energy and environment conservation,
With these efforts, we have connected conservation with
the people’s ivelihood

Dr M O Garg, Director, CSIR-IIP, appealed to the Chief
Minister to encourage the use of solar power in
Urttarakhand, considering the abundance of this source
of renewable energy in the State. Stating that though the
international prices of crude oil had dropped by about 50
percent in a period of three months, the prices might not
remain stable tor long and could rise again as seen in the
past. "We should be prepared for any eventuality. The
State needs to promote the use of solar power for which
it 1s requested to resume the subsidy provided earlier”
he said, The State-level Co-ordinator of Oil Companies,
Mr & K Sinha and Senior Regional Manager, HPCL, Mr
Mayank Bhatnagar, also spoke on the occasion.

Mr Bhatnagar informed that 40,000 to 45,000 vehicle
drivers were being trained in oil conservation fortnight
Students from the Kendriya Vidyalaya, CSIR-IIP and other
schools of the town were also present on the occasion.
Later, 3 human chain with the message 'Save Oil' was
formed by the students & the people present.

The "SAVE QUL chain

6.4 slngaags ufafafRial /Exposure

Events
641 [Aenfiial & 21 /Students' Visits

Students, etc. from the following institutions:

* A team of B.Tech. {Chemical Engineering) and M.5¢.
(Chemistry) students of the Teerthanker Mahaveer
University, Moradabad, April 3-4, 2014

* 5t Kabeer Academy, Dehradun, July 16-17, 2014

*  Rashtriya Indian Military College (RIMC), Dehradun,
July 30, 2014

* Graphic Era University, Dehradun, August 20,2014
*  The State of Jammu & Kashmir, September 12, 2014

* A N Patel Post Graduate Institute, Anand, Gujarat,
September 18, 2014.

*  M.Tech. students [Nano-science & Nano-technology)
from the University of Delhi along with their faculty
members, November 19, 2014

* 100 students of the Jawahar Navodaya Vidyalaya
(participating in the Regional Science Congress at the
lawahar Navodaya Vidyalaya, Shankarpur, Dehradun)
along with their faculty members, November 14,
2014,

* 10 students (M.Sc.-Chemistry) from the Uttaranchal
(PG) College of Technology & Bio-Medical Sciences,
November 10, 2014

* Lttaranchal University, Dehradun, January 20, 2015

* Rashtriya Indian Military College (RIMC), January 30,
2015

* Unison World Schecl, Dehradun, February 13, 2015

642 aufl =waial w1 uacd [Showcasing

Our Capabilities

National Vendor Development Pragramme-Cum-
National Exhibition, 'Industry & Technology Expo 2015’

The Institute participated in the Mational Vendor
Development Programme-cum-National Exhibition
'Industry & Technology Expo 2015, organized jointly by
the Industries Association of Uttarakhand (IAU); the
Micra, the Small & Medium Enterprises Development
Institute, Haldwani and the Government of Uttarakhand
at the Parade Ground, Dehradun during February 12-15,
2015. The Institute was represented by Dr Atul Ranjan,
Mr Pankaj Arya and Mr G B Khatri,

CSIR-Indian Instinute of Petrolenm, Delwadun



6.5 duHar-vuduq ufafafui/ Research
Management Events

6.5.1 Hgwamganmy il aepaue afteg @) g df
de®d, 4 weadl, 2015/The 41" CSIR-IIP
Research Council (RC) Meeting, February 4,
2015

The 417 Meeting of the Research Council of the Institute
was hield on February 4, 2015 at the CSIR-5cience Centre,
New Delhi. Professor D V Khakhar, Chairman, Director,
lIT-Mumbai; Professor | M Mishra, IIT-Roorkee; Dr A V
Sapre, Group President, RIL-Mumbai; Mr DM Katre, Site
President, RIL, Rasayani; Mr Abhay Bakre, ED, PCRA-New
Delhi; Dr B D Kulkarni, Distinguished Scientist, NCL,
Pune; Dr (Ms.) M Lakshmi Kantam, Director, CSIR-1ICT,
Hyderabad; Mr Indu Bhaskar, Department of Scientific &
Industrial Research, New Delhi; Mr Anoj Chadar, CSIR HQ,
New Delhi and Dr M O Garg, Director, CSIR-IIP (and DG-
CSIR) were present. Divisional Heads of the CSIR-1IP and
several other scientists of the Institute presented papers
on the occasion,

6.6 &I PIST- 4 /Our Sporting Side

6.6.1 Fren—wre &1 g1 faafa do1 wlfier
gt/ Organization of a Two-day District-
Level Carrom Competition
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662 46d wifa w@ey wearr wfy gaide
(z98land)- wima A ulenfran, 1929
fhav, 2014/ Participation in the 46" SSBMT
(Indoors)-Zonal, September 19-21, 2014
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6.7 HHAY WrTHHaT AFAT / Employee

Awareness Drives
6.7.1 WPl SIFTSHAd WEE, 27 AFAY — 1

Ta%¥, 2014/Vigilance Awareness Week,
October 27 - November 1, 2014

N S v



The Vigilance Awareness Week started with a pledge on

October 27, administered by the Director, CSIR-IIP. A

lecture competition was also organized on the occasion,

The topic of the competition was, ‘Combating corruption

~technology asanenabler’,

6.8 wrnfas va wreslfos wfafafet /
Social & Cultural Events

681 dieg! 9 ¥&y A&/ Lohri & Makar
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6.9 HYqIA ey HJWMA / Community
Health Drives

6.9.1 Frees geg-gdem AR /Free Heart
Check-up Camp

Dr M () Garg, Director, Dy i Mes) Lalita Bakava,

Dr Gharshyam Thakkar & others from the CSIR-
TP alowg wirh Dr Chetan Sharma & Ris team from
the Bhiarat Heart Institeie at the inifiation of the
Health Camp

Atfree Heart Check-up and Bone Densitometry Camp was
organized in the Medical & Health Centre, CSIR-IIF in
collaboration with the Bharat Heart Institute, Dehradun,
Septembers, 2014.

6.9.2 aty fAfav /Yoga Camp

As a part of our drive for life-style modification of
patients of diabetes & hypertensien and for the well-
being of all, a 'Yogo Comp' was arganized in the IIP
Medical & Family Welfare Centre, November 28, 2014,

L]

6.10 UrH oA /W aifvsal fuiRwars/
Conferences / Seminars/ Symposia

6.101 "geyeld  fafeml @) wafuais fasa ae
Wogang any-—vmdy -vdilea wursd), 10
@Ay, 2014 / CSIR-IIP-AVL SEMINAR ON

"TRENDS IN EMISSION REGULATIONS",
OCTOBER 10,2014

CSIR-IIP, being a certified testing agency as per the
Central Motor Vehicle Rules [CMVR) 126, is-associated
with the Conformity of Production (COP) &
Homologation activity. It also plays a wvital role in
tormulation of policies related to the automotive
industry at the national level by providing technical
support to the Ministry of Road Transport & Highways
iMRTH}. In line with our philesophy of sharing
experiences with customers, CSIR-|IP and M/s AVL India
organized a joint seminar an 'Trends in Emission
Regulations'on 107 Qetober, 2014,

AVL [Anstalt fir Verbrennungskraftmaschinen List) is an
Austria-based automaotive consulting firm as well as an
independent research institute. It is the world's largest
independent company for development, simulation and
testing technology of powertrains and provides first-
hand infarmation on the latest trends and innovations in
the field of automeotive emissions. Indian automotive
industry isalsa gearing up ta meet Eura \Vand Vi emission
normsinthenear future.

Inaugurating the Seminar, Dr. M O'Garg, Director, CSIR-HP
said that meeting the fuel guality of Eure IV/V, which the
warld is heading for, is a big challenge.. Emissions from
the exhaust of a vehicle depend upon four major factors,

ausyy Iy

O MO Gare lights the famp fo initiate the programme.,
Mr Nilesh Auchare (M) and My Ajay Gogia (R)

ard alyp seen

CNIR-Indian Institute of Petvolewm, Dehradun



Auchare (R) at the seminar

namely, fuel guality, engine compatibility, road and
traffic conditions. In India, the first two factors are world-
class, but the other two factors are of major concern.

The Chief Guest of the function, Mr Ajay Gogia, Director,
Sales, AVL, said that the automobile industry is well set to
develop/design the engines for Euro V norms. Mr Gogia
has been working with the AVL for 30 years, with deep
knowledge and expertise in Engine Test Instruments, Test
Beds, Chassis Dynamometer and Transient Testing.

The panel of speakers included experts in the field of
emissions from Europe and India. Some key topics
covered in the Seminar were

* HD Engine Testing (Off & On-Road) - Euro VI & EPA
1065

+ Light Duty Vehicle Testing
* WLTP, Real Driving Emissions
*  Ultra-fine particle emissions

* Mew-generation transport fuel for emission
reduction

* Dimethyl ether- A promising fuel for the 21" century
= Hybrid Testing

The presentations, focussed on emissions, were in the
form of invited lectures by reputed international and
national experts and provided ample opportunities for
an exchange of ideas and forge business relationships.

Delegates from various organizations like M/s Daimler
India Commercial Vehicles Pvt. Ltd; M/s Indo Farm; M/s
SUD-CHEMIE; M/s Escorts: the 10CL; the Millennium
Institute of Technology; M/s Ashok Leyland; M/s Tata
Motors: the ICAT, Manesar; M/s Mahindra & Mahindra;

CSIR-Indian Institure of Petraleum, Delradun
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M/s Maruti Suzuki besides those from M/s AVL
participated inthe seminar.

6.10.2 el ¥f Sl e wichrea A
yqRial gd @R favw o arda—wd
Y erierar 28-29 Ad4¥, 2014 [Indo-
Russian Joint Workshop On "“Energy
Efficiency Advancement Methods For
Industries: Trends And Innovations”,
November 28-29, 2014

CSIR-IIP, Dehradun & the GCE Group, St. Petersburg,
Russia, organized a joint workshop an "Energy efficiency
agdvancement methods for industries : trends and
innovations "during November 28-29, 2014,

The workshop was an outcome of the 19" meeting of the
Indo-Russian Working Group on Energy and Energy
Efficiencey, held at Mew Delhi. The Group highlighted the
importance of co-operation between the two countries
for increasing the competence of the Indian industry in
terms of improving their energy efficiency. CSIR-Indian
Institute of Petroleum, Dehardun, has, over the last
several years, led India's efforts to imprave energy
efficiency of the refining sector by applying advanced
technigues of process integration (Pinch Analysis). The
GCE Group is 2 global leader in carrying out energy
audits, furnace improvement studies, low-level heat
recovery and providing a consolidated road map for
energy efficiency projects for a variety of industries, The
workshop focussed on the understanding of advanced
methods and their applications in energy savings and
efficiency improvement of the process as well as the
complete process plant. These methods include energy-
efficiency bench-marking, energy management system,

IR = Anafanm 5%

Erehin r

Mr dlexey Shorokov from the GCE Group, Russia, lights
the inaugtral lamp. Also seen are Dr M} Garg, Directon,
CSIR-IP. My Anastasia Savelena (far left) and
Mrs Poaja stand (far right)



8 Wlhey .o .
FL-R) v 8 M Nanati, Chief Scientist, CSIR-TIP, Dr M Q
Garg, Directar, CSIR-IIE Ms Anastasia Savelena, GCE
Grrowp, Russia & My Alexey Shorekov, GOE Group, Russia

B 1

share the dais at the workshop

Participants of the Indo-Russian workshop pose for a
groug photograph

pinch analysis, column targeting, auditing strategy and
guidelines for energy managers. The speakers having
several years of experience of waorking In the area of
energy efficieny enhancement and energy conservation
from Russia and India, delivered the lectures on the
above-mentioned topics. The workshop was attended by
mare than 100 engineersf/officers working in this area
fram various organizations; ONGC, PCRA, Reliance, HPCL,
[OCL, BPCL, NRI, EIL, Essar Qil, Petronet LNG, HMEL, Oil
India Ltd, GAIL, MECON, Technmip, KBR, Cll, Kuwait
MNational Petroleum, CPCL, Haryana Power Corporation
ete, CSIR-IP was represented by Dr M O Garg Director, Dr
5 M Nanoti, and Mr Sunil Kumar, Scientist, while
GCE/RUSSIA was represented by Ms Anastasia Savelena,
Oirector, International Dept. of GCE Group, Mr Alexey
Shorokoy, Technical Director, International Dept, of GCE
Group, Mr Jlohannes Penzkofer Vice President, GCE
Groupand Mr Piyush Kant, Sr. Manager, GCE Group.

33

6.11 Fa¥Tse g1y /Special Events
6.11.1 = #HRa mw /'Swachchh Bharat’
Mission

As a part af the ‘Swachchh Bharat’ Mission adopted by
the Govt. of India on the intiative of the Hon'bie Prime
Minister Mr Narendra Modi, a cleanliness drive was

e § M Nanodd, Chief Scientise & Acting Divecior, leads the
Swachchh Bharat activities in the fnstitute

organized in the Institute on October 2, 2014, in the
memaory of Mahatma Gandhi, in which all the staff took
part,

6.11.2 fawawai g /Vishwakarma Pooja

s SR = i

Community lunch being served after

the Vishwakarma Pooja

The Vishwakarma Pooja was arganized on September 17,
2014, followed by 2 community lunch.

CSIR-(ndian [nstitute of Petrolenon, Delachun
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7.1 owangsAR-dy & TiNa o "R
W Hlo W v4 @R vEa B g ey
auf¥erfsy /CSIR-11P'S Honour: Bharat
Ratna Prof. C N R Rao in our Midst, April
24,2014

“Real science is done in small laboratories by the
people who are mad about it.”

—Prof. CNR Rao

The day of 24" April, 2014 would go down as a day of the
utmaost significance in the history of CSIR-1IF; as on this
day Bharat Ratna Prof Chintamani Nagesa Ramachandra
Rao, FRS, visited the Institute. CSIR-1IP has, thus, been
lucky to have had two Bharat Ratna Awardees in science
on its campus: firstly, the former President Dr A P Abdul
Kalam in 2005 and, secondly, Prof CNR Rao on the date
This internationally renowned scientist addressed the
scientific community & others of the Institute, and gave a
definite direction for future research. In-spite of his
hectic schedule, he did not hesitate in inviting questions
from the audience after his address and answering them
at fength. A highly-regarded scientist of the country,
Professor CNR Rao was recently honoured with the
Bharat Ratna on February 4, 2014. Prof Rao does not
hesitate in criticizing the system as he is worried about
the future of the higher education and science in Indla.
He was Director of the Indian Institute of Science,
Bangalore, and currently works at the lawaharlal Nehru
Centre for Advanced Scientific Research in Bangalore.

Prof Rao I5 a well-recognized international authority on
solid state and materials chemistry, having published
over 1,400 research papers and 45 books: He is the third
scientist after Sir C V Raman and the former President Dr
A P J Abdul Kalam to have been conferred with the

e —

CSIR-HP Anmnal Report 2014-2015 weg® faftre a2 / Dignifying Special Events

Bharat Ratra Prof Rao Fghes the inaugural famp

Bharat Ratna, the highest civilian award in India. His
optimism and passion towards science are rather
infectious. He is an institution in himself.

Prof Rao interacted with the students of various
institutions including those of Academy of Scientific and
Innovative Research (AcSIR), and spoke on 'Doing
Science in India’. Prof Rao said, “Peaple think thot
faunching rockets and making bombs is science, but there
s no real science in that ond /t is only an asymmetric
technology. Real science is done in small laboratories by
individuals fram universities and educational
institutions, If Indio has to produce good scientists, the
quality of science has to be promoted. The money
invested from the GOP needs to be increased as s done in
South Korea and Ching. To persist with science, @ scientist
has to face critics with a sense of humour. He has to be
mad about his work and deal with a judgemental society.
Persanal satisfaction and enjoyment help achieve the
goal”

Prof Rao also talked about the pain and pleasure of being
a successful scientist. “We have o large number of bright

Praf Rao & D MO Garg on the dkeis
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Dir Rajendra Dobhal, NRDC, felicitates Or Ran

students, but they need to work for science in India
selflessly. Withonly 15 % sharp lIT-ians working for
natipnol projects, the condition will begin to change,” he
said in a prophetic manner.

He elaborated it further, giving a hopeful note, “You can't
say that Indian science in general is doing badly. We have
facilities as good as any university in the world but it has
taken us a long time to get here. In Indig, wherever we
have had torgeted funding, we have done well. For
instance, in the last 10 years, every institution has worked
in nanao-science and now India is No. 3 in the world in this
area of research. This gives us an important lesson, We
should do the same in the key areas like energy and
disease biology. He further said, "Age is not a constraint
for creativity, There are lots of scientific issues for which
India has a cause for concern. We need about 400,000
MW of electricity in the next 20 years. We have to think
from where we are to get it. 50, we hove to start finding
olternative sources of energy. The overall quality of
science here s still not up to the mark. Firstly, this is
because universities aren't funded well and are in a very
poar state. Everybody wants to become an IlT-ian, but
that's not possible. However, if we had 50 other such
institutions, we could have bright Indians working there
and the quality of research would go up immediately,
Secondly, we have to be able to pick the right area of
research and invest in it. Young students often lack good
institutions where they can further their research. |
strongly believe that teachers are responsible for the
future of Indig.”

He also pointed out that there was need to do more in the
field of research and development in India and the youth
must think of the country first before taking up jobs
abroad. He said that India could become a super power

L':".f.-'.-'-._'u"ndi'cm .-'r.-.nm of Petrolenm, Dehradhin
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as it has the distinct advantage of having a large number
of young people. Prof. Rac opined, "Encouraging
scientific research, getting such work published, and
determination are vital for facilitating progress in sclence
in India. Science will survive even without governments or
grants. He lamented that we forget to celebrate science
in our lives, The year 2008 marked the 150" anniversary
vear of our great scientist Sir lagadish Chandra Bose but
no one remembered his cantribution as his contribution is
not even understood here. Now, the internationol
scientific community acknowledges that without Bose's
research, Marconicouldn't have developed the telegraph
system. We teach children stupid facts instead of telling
them the story of science.”

He advised the Indian scientists, “Toke risks in
encountering foilure; otherwise ne science can be done,
as it cannot progress without foilure. Indians are used to
daing safe science, and hence are not able to do any good
piece of work. Therefore, take the lonely route of science,
rather than the most followed path, Selfishness is the
waorst thing in science.”

Giving a glimpse into the history of science, Prof. Rao
reminded all that 2011 was the centenary year of the
discovery of the atomic structure by Rutherford.
Similarly, 2011 was the centenary year of the discovery of
superconductivity by Kamerlingh Onnes. “We must learn
from the examples of the past sclentists who have
invented and evolved technologies that have changed
the world forever,” asserted Rao. Giving examples of how
talent can bloom despite constraints, he said that Werner
Heisenberg, who gave the uncertainty principle, was a
Project Assistant with Niels Bohr. He conducted
experiments while Bohr was away on vacation and sent
them to a science journal. He was later conferred the
MNobel Prize for his work. Michael Faraday was from a
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Full howse - Prof Rao gets all attention from the audience

family of limited means and discovered electricit
y, magnetism, efectrolysis and catalysls.

Dr Rao was humble in concluding that while science had
given him a lot, he could give only a little to science. The
invitees and the staff of the Institute were mesmerized by
his majestic presence and his thought-provoking
comments

Prior to this, Dr M O Garg, Director, CSIR-IIP said, in his
welcome address, “Professar Roo hos been influential in
formulating the country’s science policies over the years,
He has been the Chairman of the Scientific Advisory
Council to five former Prime Ministers, He is the third
scientist after CV Raman and Dr A PJ Abdul Kalam ta have
received the Bharat Rotna.”

Students from various Universities and Colleges in and
around Dehradun including UPES, GEU, Uttarakhand

By Rao flanked by students from the KV-CSIR-HP

University, Shivalik Engi neering College, 1BIT, 11T-
Roorkee andschools like Wehlam Girls' School,
Welham Boys' School, Brightlands School, RIMC, and KV
1P, came inlarge numbers tolisten to Prof Rao.

After the lecture, Dr Rao and his wife, Mrs, Indumathi
Rao were felicitated by Dr M O Garg. Representing the
scientific community Dr Rajendra Dobhal, Managing
Director, NRDC, Delhi; Mr ¥V K Dhaundhiyal, 1A5, D-G,
LCOST, Dehradun; Prof WV K Jain, Doon University,
Dehradun; Prof 5 P Gupta, Deputy Director, IT-Roorkee,;
Dr P'K Bho|vaid, Director, FRI, Dehradun; Dr G 5 Goraya,
DDG, ICFRE, Dehradun; Dr 5 K Saha, Dean, Academics,
lIRS, Dehradun; Dr A K Gupta, Director, IRDE, Dehradun
and Dr Anil Sood, ONGC, Dehradun, also spoke on the
occasion and/or felicitated Dr Rao.
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8.1  MvasngaiR—niw sHarE 9iEg / The

CSIR-1IP Research Council

(1 3w, 2013 — 31 ojoid. zo1e/
August 1, 2013 - July 31, 2016)

MurEl fChairman
Prof Devang V Khakhar
Director

Indian Institute of Technology, Bombay

P.O-NIT, Powai,
Mumbai - 400 076

aredl yawnl /External Members

Dr Rakesh Vir Jasra, FNAE

Senior Vice President

Head, Reliance Technology Group
Reliance Industries Limited

P.O. Petrochemicals — 391 346
Dist, Vadodara [Gujarat)

Mr Prabh Das

Managing Director & Chief Executive Officer
HPCL-Mittal Energy Limited

INOX Towers, Plot No 17, Sector 16-A
NOIDA - 201 301

Mr A S Basu

Managing Director

Chennai Petroleum Corporation Limited
536, Anna Salai, Teynampet,

Chennai—- 600 018

Mr P Padmanabhan

Executive Director (Refineries Co-ordination)
Bharat Petroleum Corporation Ltd.,

Refinery, Mahul

Mumbai - 400 074

Prof | M.Mishra

Professor

Deptt. of Chemical Engineering

Indian Institute of Technology, Roorkee
Saharanpur Campus, Paper Mill Road
Saharanpur - 247001

CSIR-Indian Institute of Petroleum, Dehradun

Dr AV Sapre

Group President (Research & Technology)
Reliance Industries Limited

Reliance Technology Group

Reliance Corporate Park, 7B-Ground Floor
Thane-Belapur Road,

Ghansoli, Navi Mumbai - 400 701

Mr D M Katre

Site President

Rellance Industries Limited
Complex B-4, MIDC, Tal Khalapur
Patalganga - 410 220, Rasayani
Maharashtra

Mr C Manoharan

Director {Refinery)

Essar Qil Limited

Refinery Site

39 KM, Jamnagar-Okha Highway
Vadinar - 361305

Mr G Sriganesh

Excutive Director

Hindustan Petroleum Corporation Limited
HPCL, Corporate R&D,

176, Adarsh Eco Place, 1st Floor,

EPIP Zone 11, Whitefield

Bangalore — 560066

siffiwyor ufafiffi/Agency Representative

Mr Abhay Bakre

Executive Director

Petroleum Conservation Research Association
Sanrakshan Bhavan, 10-Bhikaiji Cama Place,
New Delhi - 110066

w2 & faah /D-G's Nominee

Dr B D Kulkarni

Distinguished 5cientist (Engg. Sciences)
CSIR-Distinguished Professor & Dean, AcSIR
CSIR-National Chemical Laboratory,

Pashan Road

Pune - 411008

CSIR-I1F Anniead Repors 2004-2015
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walad wuluener & waen [Sister Laboratory

Members

Dr [Ms} M Lakshmi Kantam
Directar

CSIR-Indian Institute of Chemical Technology

Uppal Raod,
Hyderabad - SO0607

@ < 9@/ Cluster Director

Dr Suresh Das

Director

CSIR-National Institute of Interdisciplinary
Science and Technology

Industrial Estate P.O., Pappanamcode
Thiruvananthapuram 695019

{19 /Director

Dr M O Garg

Director

CSIR-Indian Institute of Petroleum
P.OUIIP, Mohkampur

Dehradun - 248005

g amidl/Permanent Invitee

Head or his Nominee

Planning & Performance Division

Council of Scientific & Industrial Research
Anusandhan Bhawan, 2 Rafi Marg,

New Delhi — 11 0001

ufaa/Secretary

Mr B M Shukia

Head, RPBD

CSiR-Indian Institute of Petroleum
P. 0. Mohkampur,

Dehradun - 248 005

AT U A 61 / Research & Management Bodies

8.2 HivwangaR—a14E wau- qaRe¢ / The

CSIR-1IP Management Council

(1 wradl, 2014 — 31 f&waw, 2015/ January

1, 2014 - December 31, 2015)

A [Chairman
Dr M O Garg
Director

Adl¥e wgTav finternal Members

Mr Nishan Singh
Chief Scientist

Dr A K Sinha
Principal Scientist

Dr Sanat Kumar
Senior Sclentist

Or Deepti Agarwal
Scientist

Mr D P Bangwal
Sr. Technical Officer (3)

Mr B8 M Shukla
Chief Scientist
Head, RPBED

CoFA/FRAD
CSIR-IIP

Mr LS Negi
CoA (Secretary)

a1edl waea JExternal Member
Prof 5 K Bhattacharya

Director
CSIR-CBRI, Roaorkee

CSIR-Indian Instirute of Petroleum, Defeadun
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91 ‘wwaHey [Bd fAlRee amessen /
'Official Language Special Lecture Series'

9.1.1 ‘1941 Y&’ 27 S| 2014

areelTe QIR e ST ST g et
188 rarwTer fEdl e emmenm A g a0 s
TR, seus, B fvim, awive giew feafaes

AATE Y |

wrerHTET B aite e srafaua By ug died g
o AR A a'rrzn i wrog wea & HE H §ET R gl
HTHT BRI € | R A agerd @ s B agn wee
yafesd 8 | W AW = TEa 9 & warien offw @4 &
ST ER o AT ) R e gy el i B A g
ST 1 UHR ST &, gwiey wd g with & e B e
ARG | o1 Tt A Fa1 @ fEwga Foa § gEala =9 dlv
Ferell, AR, YIETE, ﬂslgé n—-rrf ERTER, WA
fiys, Afarefremeor wr wfe—anfy & @i w9 gy @ F?r
arul ST I W TE--J I @ AT B I E
fordy wwar & e, R Rl @ gead ol fara
T AT g1 wE ¢ | afew 3@ B ¥ dunfae wifca
&l aftre aaegaar & | RS 9 F0 s © w9
a8 forg ware & | 1. Fuie 1 S fE R 4 dsnfe R
Uy feTaH] U WS 910 & | 9alEe0 & o ne, f2d g
AH qUTIRE, WA, e, deiferan enfe fmai & wes W
an Ty E AR AT RE B | B A e, e, sl el v
Har f TN TTIE‘_WC"E' ur. ‘Im*J _T A =315 I o ﬁf ﬂ"_’
@ty av of g ger | gE i @ 9k e

18 diferes ol & w—ay aErg f B are
aifen afi &5 A1d &1 it e B aritea & fuafd
aft vedt ity | 9 S et guEd ) f 9eya
Y gU el 6 ¥EY @) HeY, Am-vee, deune, 209
%ﬁﬁﬁﬁ/ﬁ?ﬁﬂ‘*ﬂ"ﬁmm ST HRET W
A fRET A @ ¥ IR WY S0 8T WL el | wE 6 afe
o AET w0 A By o ard | g st sy oy e @
TR T Foe Gy |

THINIE &1 WHITH FN0 5] TR @ I ST @
pitd &, fase ds hen | et B averd R A sigang
i wEar & wafd dafde eraem 4 Safie qm s e
g & | ga—fagra # 5 @ weirn ot weem @ e
Hel: T G AT § 8T WA ST §9 T @
gifieT 21 29 rﬁme d AW g FTAAAY HEaE H
Hiferaar & &N g5+ o 93RF ¥ ® & w6 £) 9f2

o

LITHTHT 7 Official Lan guage

EH Rl YUY (Eal d SEE I W ol SaE

o dredt s & g2 wmplt | o gW yeR & aratant @

T |

92 fe&dl Wi
Celebrations

gaNIE / Hindi Month

9.21 o<l ame A wERlE, 30 Ryder, 2014

WY UgTferan e, SEgs H smafow R aware
THIA WHTE & a9 ARas wed F @Y ffmm
e STy @ w9 H s e e e gy fE ad) oy
G 5 FuaTe e o fEa) @ dfaw wwEn @ g
Ao, fih, e, Bt R s § awdEl @
Falgd @ WY W WS AT @ EHY AR U e g
ST 9 g e @I el WIET @ FRE & wRery
wirer #ie g et qel B a i avsfy frer & | B
P Sffad A gel W OAE B E | L St 9 s ael
I A @ STl & i e i wel
fd) & ot uarE w1 wig W A8 Haar | sl o
ciifere &1 argd S B garr & | e B aEs & fon
SEE wWiEpfe g @ o0 T aravae ¥ | G
et g & grw vy v ey g4 @ @ of) a
@ dife B & w—anr 99 umE oo EEeiE
feepra BT | SmE & SURTE W sy | sraral &
UFHITN 7 FE] g b 1w

HET @ ITGHIT SR & YENT Ud TERIE @ G gl
fever dg =Hten 1 w8 & gvendt B ol s
i & 7 g e 9 "mrm T AT TS o ofaEe
AT T WHIY § T8 §, TE] (999 & BiA—dn H 0T e,
FEE, oy | [RAyneesaar &1 ofi=g & ov o &9
fawafys @ 987 & | STFIO B9 UTE AT SToaT #

e
g

FaNE & BRwes ¢ e A wl patsn e g W Segu )
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Af eaer TT § Wit ¥ st sirar &1 ) argua
WY | Aol B @ O SueE WA arae g o 9
wifE @1 uels & | g e w9 9 gE S # A
e e gafEa s TRy O sEeE 94
et T S SN TEe € |

St sftera A, el P, Wi A g i o
e foan | e sifafdy = e wegars @ wfafaet @
9T oivgH wiorfiremat @ FAsTersi qu e &Y deange
& fgwmdiaor & forg sdaiay &1 gwar Rafia e
afea: weeE FrEs o wea e Al @ aeae -
& FIGEH T g |

93 wuifssyi /srderard / Seminars/
Workshops

931 aralRe B dsnfres wmfear
44t aafes Y dsnfae aaled), 30 w4, 2014

o I §OYCHET FEETT BN S g S
Wﬁﬂmﬁmﬁnﬁ; 'CO, YUABI 1
éﬂm (@urma), @1 g8y
m Hﬂiﬁa"l dar, gl ¥ yeelee
nmmﬁgﬁ#hﬁwwm FHA TN
“ﬂmﬁamﬁq@mﬂﬁwﬁmﬁrﬂuw
&R gy wara @ Suflufy & wda-sig-
yfearss &1 Aedilel F UaTe JUGH,” UdH HHN
vd ‘dard @ aa ot guu/ Ful Sons’, gl
wata Pradt | seea & waed Sf R g w6
TS, R e A faEr |

« 454} srafe R danfae warsd), 22 ariva, 2014

o T H IO AIEE GRS g s
e 4 3 geafern & 7 faftaa slea § galve
&1 yal ¢d gwia, & duw Tuw e @l

@ addfie @1 gatn e AR sidae
W%Wmﬂﬁmﬂam}
Zor five bl qwre @) argya wrad), e O
g td e sigfremaiviwe oefea &
AraTaRl & sqde Aaey 1as uEa |

o agdl aiaRe R dsnfre waisdl, 25 994w, 2014

o HEIM @ G STAET SR Ao g9 A9
wr # & wgfear & wd co, & swAl @ sRa
gua favn w A TEa FER Flaar @ AdA
aur fiwa 9y Sio e gEr, Aty e 4
ot tenfival) faw oy 4 9feq vaeh v fagd .
v witra ufRay vy g 4 6e HAR 5N | 59
Fawy W Aw & fafv uftvat @ Ber ure aienfEi

CSIR-Indian Institute of Petroleum, Dehradun -
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4 of aras S v g |
4787 arrafe B Jenfys G, 10 7rd. 2015

T & XTOATET ST BT ST 3 SEiaE
gl § 4 pegfar §) e e gieal @ 9eR,
Ha wareey g RS alw’ fiwy uy 4 afem
de, ‘rgdial ¥ wyra § Profelew 2q alw
arel IOIRE & w9 A agdd gdfEd

s wfy vy o & §do gER @
gl—wrarafye swln dq (e o wefe
we—ei® o uyamd) B g ey g
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10.1 Hegangame-—ady 4 Pegangsm-
Noftaefg w1d @9/ CSIR-PGRPE
Programme at the CSIR-1IP

10.1. fagmm A fN-vmodlo wrdew / PhD
Programme in Science

1. Dr Bhawan Singh
Thesis Title:  Development of
Mesoporous Oxides as
Supports and Catalysts for

Organic Transformations
PhD Guide: Dr AK Sinha
Viva Voce: May 20, 2014

2. Dr Sanny Verma
Thesis Title:  Development of New

Mehtodologies for Chemical

Transfarmations
PhD Guide:  Dr Suman Lata Jain and Dr

Bir Sain
VivaVoce:  August 20, 2014

3. Dr Bipul Sarkar
Thesis Title:  Synthesis, Characterization

and Activity Studies of
Different Supported Nano-

clusters
PhD Guide:  Dr Rajaram Bal
Viva Voce: October 21, 2014

4, Dr Deepak Verma
Thesis Title:  Development of Nano-
structured Catalysts for
New-Generation Fuels and

Chemicals
PhD Guide: Dr AK Shina
Viva Voce: December 1, 2014

CSIR-Indian Institete of Petroleum, Dehradun -
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5. Dr Peta Sreenivasulu
Thesis Title:  Facile and Green

Methods for Synthesis of
Nano-porous Nano-
Materials for Catalytic

Application
PhD Guide: Dr N Viswanadham
Viva Voce: December 4, 2014

10.2. GHo®0 H1d®H/MTech Programme

Following three students completed their
MTech in Advanced Petroleum Science and

Technology (APST):

1. Mr Krishna Nimesh
2. Ms Garima Mishra
3. Mr Durgaprasad Yedla

Following four students completed their MTech
in Advanced Automotive Technology (AAT):

1. Mohd. Asif

2, Mr Eshan Singh
8. Mr Iranna Gogeri
4, Mr Siddarh Singh

A_
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Dr MO Garg

DrS M Nanoti

Mr 8 M Shukla

Mr Nishan Singh

Mr & K Jain

DrY K Sharma

Dr S K Sharma
DrSSRay

Dr {Mrs) Anshu Nanoti
Dr Neeraj Athaiya
Mr S K Ganguly

Mrs Poanam Gupta
Dr N Vishwanadham
Mr Rajesh Kumar

Dr Manoj Srivastava
DrV VD N Prasad
Dr Anil Kumar Sinha
Dr Samir Kumiar Maiti
DrAnil Kumar Jain
Dr Shailendra Tripathi
Dr P SVerma

Dr Thallada Bhaskar
Mr Sunil Pathak

Dr Sanat Kumar

Dr Neera| Atray

Dr Suman Lata lain
Dr O P Khatri

Mr Suryadey Kumar
Mr L Robindro

Mr Devender Singh
Mr Wittison Kamei
Dr Soumen Dasgupta
Dr Rajaram Bal

Dr Atul Ranjan

fir G D Thakre

Mr Arakshita Mazhi
Mr DV Naik

Dr Ajay Kumar

Mr M K Shukla

Mr Swapnil Divekar
Mr Sunil Kumar

CSIR-Indian Institute of Pervolewm, Delradun

11.1.1 dsnfiaavr wE-1V / SCIENTISTS GROUP-IV

E E R L g
Name of employee Designation

Director

Chief Scientist

Chief Scientist

Chief Scientist

Chief Scientist

Chief Scientist

Chief Scientist

5 Principal Scientist
Sr Principal Scientist
Sr Principal Scientist
Sr Principal Scientist
Sr Principal Scientist
Principal Scientist
Principal Sclentist
Principal Scientist
Principal Scientist
Principal Sclentist
Principal Scientist
Principal Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Sclentist
Senior Scientist
Senior Sclentist
Senior Scientist
Senior Scientist
Senior Scientist

W CSIR-IIP Anmual Report 20014-2005

111 31 ard. 2015 @ e & adarfinor @) Refd / CSIR-1P Staff as on March 31, 2015

Mr Prasenjit Ghosh Scientist
Mr Salim Akhtar Farooqi Scientist
Ms Aart Scientist
Dr Babita Behera Scientist
Dr Debashish Ghosh Scientist
Mr Pankaj Kumar Kannaujia Scientist
Mr Deeptarka Dasgupta Scientjst
Ms Bhavya B Scientist
Dr (Ms) Dipti Agarwal Scientist
Mr Anand Mohit Scientist
Mr Sunil Kumar Suman Scientist
Mr Indrajeet Kumar Ghosh Scientist
Or Shubham Paul Scientist
Dr Umesh Kumar Scientist
Dr Ankur Bordoloi Scientist
Mr B Neelam Naidu Scientist
Ms Jayati Trived| Scientist
Mr Panka) Kumar Arya Jr. Scientist
Dr Raj Kumar Singh Ir. Scientist

11.1.2 aa-Na sdadine G-/

TECHNICAL STAFF GROUP-III

a9/

Name of employee
Dr (Mrs) Lalita Bakaya
Dr D C Pandey
Dr R K Chauhan
Dr Jasvinder Singh
Mr &nand Singh
Mr D P Bangwal
Mr C R Srivastava
Dr Ajay Kumar Gupta
Dr B R Nautiyal
Dr Mano| Kumar
Mr Laxm| Narayan
MrMLSharma ll
Dr K5 Rawat
Mr R C Saxena
Mr Sarvajeet Singh
Mr Mahipal
Mr Hakim Singh

ga- /

Designation

Principal Technical Officer (RMO}

Principal Technical Officer

Principal Technical Officer

Principal Technical Officer

Principal Technical Officer

Principal Technical Officer

Superintending Engineer

Sr Technical Officer (3)

Sr Technical Officer (3)

Sr Technical Officer (3)

Sr Technical Officer (3)

Sr Technical Officer (3)

Sr Technical Officer (3]

Sr Technical Officer (3)

Sr Technical Officer (3)
Sr Technical Officer (3]
Sr Technical Officer (3}

¥ e
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Mrs Pushpa Gupta

Mr K K Singh

Mr Girender Singh

Mr Siya Ram

Mr G M Bahuguna

Mr Yog Raj

Mr V' § Kukreti

Mr K P Bhatt

Mr Ravi Khanna

Mr Yograj Singh

Mr Kalyan Singh

Mr M K S Aloopwan
Mr D K Pandey

Mr Hari Chand Singh
Dr Ghanshyam Thakkar
Mr C D Sharma

Mr Seth Pal Singh

M Sunil Kumar

Mr Rakesh Kumar

Mr Mukesh Kr. Sharma
Mr Sandeep Saran

Mr Sajid Ahmad Sharif
Mr Satish Kumar

Mr Jagdish Kumar

Mr Manao| Kr. Thapllyal
Mr Rakesh Kumar loshi
Mr Vineet Sood

Mr Satya Niketan Yadav
Mr Rajendra Badola
Mr Sarvanad Tiwari
Mr Amit Sharma

Mr Om Prakash Sharma
Mrs Nisha

Ms Rekha Chauhan
Mr Sund Ram Sharma
Mr Kamal Kumar

Ms Pooja Yadav

Ms Jyoti Porwal

Mrs Sandhya Jain

Mr Yashveer 5. Meena
Mr Chandrashekhar P.
Mr Praveen Kr. Khatri
Mrs Kamla Yadav

Ms Manisha Sahai

Mr L N S Konthala

Mr Piyush Gupta

O

Sr Technical Officer (3)
S Technical Officer (3)

Superintending Engineer

Sr Technical Officer (3)
Sr Technical Officer (3)

Superintending Engineer

Sr Technical Officer (3)
Sr Technical Officer (3)
Sr Technical Officer (3)
Sr Technical Officer (2)
Sr Technical Officer (2)
Sr Technical Officer (2)
% Technical Officer (2)
Sr Technical Officer (2)

Sr Technical Officer (2) (RMO)

Sr Technical Officer (1)
Sr Technical Officer (1)
Sr Technical Officer (1)
Sr Technical Officer (1)

Assistant Executive Engineer

Sr Technical Officer (1)
Sr Technical Officer (1)
5t Technical Officer (1)
Sr Technlcal Officer (1)
Sr Technical Officer (1)
Sr Technical Officer (1)
S Technical Officer (1)
Technical Officer
Technical Officer
Assistant Engineer
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
lunior Engineer (Gr.1)
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant

T H AT = f ey IHt.._'..";-I_H-lll’_.'-.:ﬂ.[u‘.:L‘r

Mr Rohit Kumar

Ms Rashmi

Mr Pradeep Kumar
Mr Raghuvir Singh

Mr DeependraTripathi
Mr ¥V Bhanu Prasad
Ms P Padma Latha

Mr Mukesh Kr. Poddar
Mr KD P L Kumar

Mr Appala N.Chokappu
Mr Amit Kumar

Mr Akhilesh Kr. Kurmi
Mr Jitendra Kumar

Mr Manoj Kumar

Mr Gordhan fain

Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
Junior Engineer (Gr.1)
Technical Assistant
Technical Assistant
Technical Assistant
lunior Engmeer (Gr.l)

11.1.3 a&ia) sdarfiaor w1/

TECHNICIAN STAFF GROUP-II

Mr Triloki Prasad

Mr Mohkam Singh
Mr Ram Pal Singh

Mr G € Bahuguna
Mr vV P Mamgain

Mr Madan Gopal

Mr T € Sharma

Mr N N Bahuguna

Mr Deep Chand

Mr Harbhajan Singh
Mr Paramjeat Singh Il
Mr Rajeev Sharma
Mr Rajnish Bhatnagar
Mrs Anjali Bhatnagar
Mir Anil Kumar

Mr Rajpal Singh

Mr N K Rawat

Mr Ashok Kumar-§

Mr Ashok Kumar Thakur
Dr [Mrs) Aruna Kukreti

Mr Abbal Singh
Mr Binod Kumar
Mr Daniel Shah

Mr Devender Singh Batola

Mr Gambhir Singh

Mr Girish Chand Tiwari

CEIR-Indian Instititte of Petralenm, (Xehrady

wiardl W LRIy
Name of employee Designation

Sr Technician (2)
5r Techniclan (2]
Sr Technician (2)
Sr Techniclan (2)
Sr Technician {2)
Sr Technician (2)
Sr Technician (1)
St Technician (1)
Sr Technician (1)
Sr Technician (1)
Sr. Technician (1)
Sr. Technician (1)
Sr. Technician (1)
5r. Technician (1)
5r. Technician (1)
Sr. Technician (1))
Sr. Technician (1)
Technician (1)
Technician (1)
Technician (1)
Technician (1)
Technician (1)
Technician (1)
Technician (1)
Technician {1)
Technician {1)



SR R AT
Mr Khem Singh Technician (1)
Mr Mayank Mishra Technician (1)
Mr Manmohan Singh Gosain Technician (1)
Mr Mahendra Singh Negl Techniclan (1)
Mr Naseem Ahmed Technician (1)
Mr Naveen Kumar Maurya  Technician (1)
Dr (Mrs) P Nagendramma Technician (1)
Mr Puran Singh Aswal Technician (1)
Mr Pradeep Singh Negi Technician (1)
Mr Pradeep Singh Panwar Technician (1)
Mr Parver Alam Technician (1)
Mr Pushp Raj Sharma Technician (1)
Mr Rituraj Singh Negi Technician (1}
Mr Rajendra Kumar Technician (1)
Mr Rajeev Panwar Technician (1)
Mr Rajesh Sharma Technician (1)
Mr Sanjeev Kumar Technician (1)
Mr Shiv Prasad Nautiyal Technician (1}
Dr Sandeep Kumar Saxena  Technician (1)
Dr Indu Shekhar Technician (1)
Mr Satish Mani Techniclan (1)
Mr Tasleem Khan Techniclan (1)

Mr Vivek Kumar Sharma
Mrs Ritu Mourya

Mr Hari Prakash

Mr V' Sillambarsan

Mr Guru Jothi G

Nr Ashwanl Kuamr

Mr Jitendra Singh

Mr Kawle R Koluram
Mr Amardeep Kumar
MrV V Magan Bhai
Mr Ombir Singh

Mr Prem Chand Verma

Techniclan (1)
Nursing Sister (ANM)/Tech(1)
Pharmacist (Non-FCS)
Technician (1)
Techniclan (1)
Technician (1)
Technician (1)
Technician (1)
Technician (1)
Technician (1)
Technician (1)
Technician (1)

11.1.4 watwaren sdardiro w1/
LABORATORY STAFF GROUP |

sdarfl @ s
Mame of employee

Mr Vijay Singh
Mr Ranjeet Singh
Mr Hari Kishan
Mrs Maya Gusain
Mr Balbir Singh |
Mr Balbir Singh 1l
Mr Raj Kumar

CSIR-Indian Institde of Petrolewm, Dehradun ﬂ_ ﬁ !
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Designation
Laboratory Assistant
Laboratory Assistant
Laboratory Assistant
Laboratory Assistant
Laboratory Assistant
Laboratory Assistant
Laboratory Assistant

Mr 5 P Mani

Mr Mohd Parvej

Mr Shyam Singh

Mr Surat Ram

Mr Mazhesh Pal

Mr Ranbir Singh

Mrs Dershani Devi

Mrs Shyam Lata

Mr Sanjay Kumar

Mrs Ganga Devi

Mr lai Prakash

Mr S K Verma

Mr Bharat Singh

Mrs Kanta Devi

Mr Dinesh Chandra

Mr Sunil Kumar

Mr Naveen Bhatt

Mr Burhanuddeen

Mr Hari Singh

Mr Narendra Singh Negi
Mr Harold Gladwyn

Mr Mohan Singh

Mr Jyoti Prasad

Mr Sanjay Kumar Il

Mr Shivram Singh

Mr Rakesh Kumar

Mr Pradeep Singh Pundir
Mr Ram Kishore Maurya

11.1.5
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Laboratory Assistant
Laboratory Assistant
Laboratory Assistant
Laboratory Assistant
Laboratory Assistant
Laboratory Assistant
Laboratory Attendant
Laboratory Attendant (2)
Laboratory Attendant (2)
Laboratory Attendant (2)
Laboratory Attendant (2)
Laboratory Attendant (2)
Laboratory Attendant (2)
Laberatory Attendant (2)
Laboratory Attendant (1)
Laboratory Attendant (1)
Laboratory Attendant (1)
Laboratory Attendant (1)
Laboratory Attendant (1)
Laboratory Attendant (1)
Laboratory Attendant (1)
Laboratory Attendant (1)
Laboratory Attendant (1)
Laboratory Attendant (1)
Laboratory Attendant (1)
Laboratory Attendant (1)
Laboratory Attendant (1)
Laboratory Attendant (1)

wosfE sHaniTe) ADMINISTRATIVE STAFF

11.1.5.1 wmra wait sfedy COMMON CADRE

OFFICERS

gl & M/ e I
Name of employes Designation

Mr Laxman Singh Negi
Mr Surender Kumar

Mr Suresh Pant

Mr Anil Chandra Gairola
Mr Prsenjit Mitra

Mr Parvesh Chand

Mr Sanjay Rawat

Mr Rajeev Kumar Verma

Controller of Administration
Stores & Purchase Officer
Finance & Accounts Officer
Stores & Purchase Officer
Section Officer (General)

Section Officer
(Stores & Purchase)

Section Officer
{General))
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Mr Mukesh Kumar Gairola  Section Officer 11.1.5.3 wera® 4 11/ASSISTANTS GRADE-II
Mr Shivraj Singh Kushwaha  Section Officer

{5tores & Purchase) FHAr &1 I/ weHm
Mr €5 Bisht Section Officer Name of employee Designation

(Finance & Accounts) Mr lassu Kumar Sharma  Assistant (General) Grade-I|

Mr G N Sundriyal section Officer Mr Rakesh Pant Assistant (General) Grade-||
(Finance & Accounts) Mr Sanjay Pokhriyal Assistant (General) Grade-|

Mr Harjeet Singh Assistant (General) Grade-l|

11.1.5.2 Werg® 18— JASSISTANTS GRADE-| Mr Kulwant Singh Assistant (General) Grade-||

SHard s T/ — Mirs .Harwndelr Kaur Ass:stant {General}Gra:E-ll
Name of employe Designation Mr Jitendra Singh Rawat  Assistant (General) Grade-||

Mrs Kiran Bal Assistant (General) Grade-l|
Mr Ramesh Kr. Joshi  Assistant (Gen.) Grade-| (MACP) ki ke siistant (General) Gre
M D' Negi Assistant (Gen.) Grade-| (MACP) Mr Vikram Singh Assistant (Stores & Purchase)
r egl istant {Gen.) Grade- .
Grade-l
Mr R S Chauhan Assistant (Gen.) Grade-| (MACP) . )
" : ; Mirs Asha Joshi Assistant {Stores & Purchase)
Mr Vijay Kumar Kataria  Assistant {General) Grade-] sk
rage-
Mrs Vineeta Walia Assistant {General) Grade-i ) _ ;
M Mani Tiwari Assistant (General) Grade- Mr Himmat Singh Assistant (Stores & Purchase)
r Manaj Tiwari stant {General) Gra
Grade-l|
Mr Arvind Arora Assistant (General) Grade-i ) )
Méhad iaved Assistant (G | Grade| Mir Sunil Rawat Assistant (Stores & Purchase)
ave stant {General) Grade-
Grade-|
Mrs Abha Dhyani Assistant {General) Grade-
= ;_‘ i S{ { ; Mir Ashish Raturi Assistant
Mr B B Dirmri Assistant (Gen.) Grade-l [MACF) ek e G
inan -
MrVishvendra K Dogra  Assistant {General] Grade-| . B '
/ F. e : { ] Mohd, Furkan Saifi Assistant
Mrs Kiran Lata Assistant (General) Grade-1 einancs i esountil Brii
Mr Adesh Seth Agsistant (General) Grade-|
Ms Pratima Bagga Assistant (General) Grade-|
Mrs Pratima Rana Assistant (General) Grade-|
Mohd Faridhmad.  Resistans {isnert) Srade) 11.1.5.4 angfafaa waif @ sdardoy
br Prashant Bhardwaj  Assistant [General) Grade-| STENOGRAPHIC CADRE STAFF
Mrs Anita Devi Assistant (General) Grade-|
Mrs Sobha Panwar Assistant (Finance & Accounts) Grade-1 adardl w1 o/ WA/
Mr Satish Chand Assistant (Finance & Accounts) Grade-1 Name of employee Designation
Mis Seema Sharma Assistant (Finance & Accounts) Grade-| Mr G P Sharma Private Secretary
Mr Pankaj Mourya Assistant (Finance & Accounts) Grade-| Mr PS5 Chauhan Private Secretary
Mr Shiv Prasad Saklani  Assistant (Finance & Accounts) Grade-| Mee Gaets Chhatrl Private Secretary
Wr Jitendra Singh Negi  Assistant (Finance & Accounts) Grade-| Mr Suresh Kathari Private Secretary
Wir Mahesh Kr. Jatav Assistant (Finance & Accounts) Grade-| MV € BRatt St Stenographer (MACP)
Mr L R Kaushik Aszistant {Stores & Purchase) Grade-|
i Assi s & Purchase) Mrs Saroj Kushwahia Sr Stenographer
Mr ¥ K Kapoor stant {Stores & Purchase
Grade-1 [ACP) Mr Devendra Rai 5r Stenographer
Ms Meena Kumari Assistant {Stores & Purchase) Ms Reena Sharma Sr Stenographer
Grade-1 {MACF) s Kusum Sr Stenographer
Mr R N Sharma Assistant {Stores & Purchase) Grade-| Mrs Bhawana Rawat Sr Stenographer
Mr R K Bhattacharya  Assistant (Stores & Purchase) Grade-| Mr Rajendra Kumar Sr Stenographer
Mr Pramod Joshi Assistant (Stores 8 Purchase) Grade-| Mrs Shaloo Vanodhia Sr Stencgrapher
Mr Dinesh Chandra Assistant (Stores & Purchase) Grade-| Mrs Padma Kumari 5 Sr Stenographer
Mr Muninder Pal Singh  Assistant {Stores & Purchase) Grade-| Mr Navneet Singh Rana Sr Stenographer

o OSIR-Tnettan Tnstitate onf Peteadeum, Defrradun



-—r-—'ﬁﬂ r:' 2 t" Ji_'ﬁ_ rr-r' ﬂﬁ’-&’ﬁ” R o=
IR IR uf«h:w IATHECSIR! rmmmm Mo e 3¢ i et B 1Y RO CSIR-ITP Annviad Report 2014-2015
11.1.5.5 yad[®] 44/ISOLATED POSTS Mr Bijendra Singh Bisht  Group C (MTS/MACPS)
Mr Sudama Singh Group C (MTS/MACPS)
afardl &1 =/ QI / Mr Laxman Singh Rawat  Group C (MTS/MACPS)
e e
Dr D € Chamola Sr Hindi Officer Mr Amit Upadhyay Group C (MTS/MACPS)
Mr M C Ratori $r Hindi Officer Mr Ramesh Chandra Group C (MTS/MALCPS)
Capt R Simon Sr Security Officer Mr Shiv Singh Rawat Group C (MTS/MACPS)
Mr Mohar Singh Nirala  Sr. Technician (1)/Driver Mr Ajay Paul Group C (MTS/MACPS)
Mr Tajender Singh Sr. Technician (1)/Driver Mr Pankaj Bhaskar Group C (MTS/MACPS)
Mr G 5 Mehta Technician {2}/ Driver Mr Murlidhar Chandna  Group C (MTS/MACPS)
Mr Rajender Prasad Technician (2)/ Driver Mr Tika Ram Bhatt Group C (MTS/MACPS)
Mr Mukesh Kumar Technician {2)/ Driver Mr Vikram Singh Kandari  Group C (MTS/MACPS)
Mr Govind Singh Rawat  Technician (2)/ Driver Mr Vishwas Kumar Group C (MTS/MACPS)
Mr Rajesh Kumar Group C (MTS/MACPS)
Mr Manoj Kumar Group C (MTS/MACPS)
11.1.5.6 wictur-e &darfivI/CANTEEN STAFF M# Sanjay Kumar-l Group C (MTS/MACPS)
wiharfl w1 am s T Mrs Yashoda Group C (MTS/MACPS)
Name of employee Designation Mr Rajendra Prasad Group C (MTS/MACPS)
Mr Bharat Singh Bisht  Assistant Halwal-cum-Caok AT e RIHRL T bANCES)
Mr Rajendra Pd. Dabral  Group € (MTS/MACPS)
Mr Lok Bahadur Tea/Coffee Maker (MACP)
Mr Mannu Ram Group C (MTS/MACPS)
Mr Gopal Singh Bearer (MACP) :
i S S Baret (MACH) Mr Irshad Khan Group C (MTS/MACPS)
Mr Matbar Singh | Bearer (MACP) TS S SEGLEEC T MALRS)
NP otas Singh Eeir.ur (MACP} Mr Kedar Dutt Pandey Group C (MTS/MACPS)
T Bearer (MACP) Mr Gokul Prasad Group C (MTS/MACPS)
Mr Munish Kumar Safal Karmachari (MACR) AN Singh SHarS (ISR
Mr Harish Kumar Group C (MTS/MACPS)
Mr Bijendra Dutt Group € (MT5/MACPS)
11.1.5.7 ag- &l wdarfar (ewdiw)/ i i SN
MULTI-TASKING STAFF (MTS) oncain O S AL RNORS)
Mr Tanveer Ahmad Group € (MTS/MACPS)
0 A W roe: Mr Vijay Kumar Verma Group C (MTS/MACPS)
Mr Tilak Kumar Group C (MTS/MACPS)
Mr Mandev Singh Junior Security Guard (MACP) Ms Sarveshvari Devi Group € (MTS/MACPS)
Mr Deepak Kumar Group C (MTS/MACPS) Mr Kamal Singh Group C (MTS/MACPS)
Mr K N Sharma Juniar Security Guard (MACP) Mrs Shyamkali Group C (MTS/MACPS)
MrB B Ekka Junior Security Guard (MACP) Mr Mukesh Kumar Group € (MTS/MACFS)
Mr Ghanshyam Group C [MTS/MACPS) Mr Chander Singh Group C {MTS/MACPS)
Mr Mukesh Kumar Group C [MTS/MACPS) Mr Kishore Kumar Group C (MTS/MACPS)
Mr Ram Pal Group C {(MTS/MACPS) M Surender Kumar Group C [MTS/MACPS)
Mr Gopal Singh Junior Security Guard (MACP) Mr Rajesh Kumar Group C (MTS/MACPS)
Mr Rajesh Kumar Group C [MTS/MACPS) Mr Arvind Khandoori Group C (MTS/MACPS)
Mir Dalip Kumar Safal Karmachari (MACP) Mirs Sureshi Rawat Group-C (Chair Caner)
Mr Naresh Kumar Group C (MT5/MACPS) Mr Ramchandra Group C (MTS)
Mr Surjeet Thapa Group C (MTS/MACPS) Mr Suresh Chand Group-C (MTS)
Mr Kamal Kumar Sharma  Group C (MACP) Mr G B Khatri Group-C (MTS)
Mr Ajay Pal Group C (MTS/MACPS) Mr Mukul Kumar Sharma  Group-C (MTS)
Mr Dev Singh Adhikari Group C (MTS/MACPS) Mr D 5 Pundir Group-C (MTS)
Mrs Bharti Payal Group € (MTS/MACPS) Mrs Uma Devi Group-C (MTS)
Mr Hemant Kumar Tiwari  Group C (MTS/MACPS) Mr Satish Kumar Group C [MTS/MACPS)

CSIR-Tndian Institute of Peroleum, Delivaidun -
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11.2 a4 & <Toe g¢ ual=if4i/PROMOTIONS DURING THE YEAR
(g6 s ardva va dafigoa 9 wer & wiaf) aftafaa &/
Includes both who are on the rolls at present & those who have retired)

wH 6./ 4t / Name
5.No.

1

b 20 =~ h W B W K

O O T I
WM =D W 00 =~ N B W D W E Wl R W R o= D

O

Dr R K Chauhan
Dr D C Pandey

Mr Ananad Singh
Mr D P Bangwal
Dr lasvinder Singh
Mr Babulal (Rt.)
Mr K K Mittal (Rt.)
Mr K P Bhatt

Mr Ravi Khanna

Mr Manmohan Kumar {Rt.)

Mr Vineet Sood

Mr Sarvanand Tiwari
Mr Rajnish Bhatnagar
Mrs Anjali Bhatnagar
Mr Anil Kumar

Mr Rajpal Singh

Mr N K Rawat

Mr Bharat Singh

Mr Satish Kumar

Mrs Kanta Devi

Mrs Anita Devi

Mr Naveent Rana

Mr Suresh Kothari
Mrs Geeta Chhetri
Mrs Vineeta Waliya
Mr Vijay Kumar Katariya
Mr Arvind Arora

Mrs Shobha Panwar
Mr Hari Singh

Mr Ajay Pal

Mr Dev Singh Adhikari
Mrs Bharti Payal

Mr Sanjay Kumar

0 T EAITE T e e s THE CSIR. P FAMILY

qal=ifa & W age /

Designation upon Promotion
Principal Technical Officer
Principal Technical Officer
Principal Technical Officer
Principal Technical Officer
Principal Technical Officer
Principal Technical Officer
Principal Technical Officer

Sr. Technical Officer (3)
Sr. Technical Officer (3)
Sr. Technical Officer (3)
Sr. Technical Officer (1)
Technical Officer

Sr Technician (1)

Sr Technician (1)

Sr Technician (1)

sr Technician (1)

Sr Technician (1)

Lab Attendant (2)

Lab Attendant (2)

Lab Attendant (2)
Assistant (G) Gr. |

Sr. Stenographer
Private Secretary
Private Secretary
Assistant Gr. | [MACP)
Assistant Gr. | (MACP)
Assistant Gr, | (MACP)
Assistant Gr, | (MACP)
Ir. Sec. Guard (MACP)
Group C (MTS/MALCPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)

gal=fy & fal s
Date of Promotion

02.06.2011
02.06.2011
18.07.2011
18.07.2011
08.08.2011
01.02.2008
01.02.2009
18.08.2011
15.08.2011
19.08.2011
10.03.2010
10.06.2011
09.04,2011
09.04.2011
15.04.2011
17.04.2011
29.01.2012
01.01.2006
01.01.2006
01.01.2006
01.09.2014
18.07.2014
28.11.2014
28,11.2014
03.05.2014
10,05.2014
17.05.2014
27.08.2014
01.09.2008
03.08.2011
03.08.2011
03.08.2011
03.08.2011

CSIR-Ineliam fnstitate of Peerodenum, Deliracin



34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
b
65
66
67
68
69
70
71
72
73

CSIR-Indian Institute of Petrolenum, Delradun
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Mr Hemant Kumar Tiwari
Mr Bijendra Singh Bisht
Mr Sudama Singh

Mr Laxman Singh Rawat
Mr Rajbeer Singh Negi
Mr Amit Upadhyay

Mr Rarmesh Chandra

Mr Shiv Singh Rawat

Mr Ajay Paul

Mr Pankaj Bhaskar

Mr Murlidhar Chandna
Mr Tika Ram Bhatt

Mr Vikram Singh Kandari
Mr Vishwas Kumar

Mr Rajesh Kumar

Mr Manoj Kumar

Mrs Yashoda

Mr Rajendra Prasad

Mr Kalu Ram

Mr Rajendra Prasad Dabral
Mr Mannu Ram

Mr Irshad Khan

Mr Suresh Kumar

Mr Kedar Dutt Pandey

Mr Gokul Prasad

M Vivek Singh

Mr Harish Kumar

Mr Bijendra Dutt

Mr Ghanshyam

Mr Rajesh

Mr Tanveer Ahmed

Mrs Darshani Devi

Mr Adesh Seth

Mrs Partima Bhagga

Mr Munider Pal Singh Arcra
Mrs Saroj Kushwaha

Mr Tilak Kumar

Mr Sanjay

Mr Vijay Kumar Verma

Mr Mano| Tiwari

Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MT5/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C [MTS/MACPS)
Group C [MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group € (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACES)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Lab Assistant {1l) (MACPS)
Assistant (G) Gr. |
Assistant (G)Gr. |
Assistant (S&P) Gr. |

Sr Stenographer (MACP])
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Group C (MTS/MACPS)
Assistant Gr. | (MACP)

CSIR-TTP Annual Repory 2004-200 5

032.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
13,08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
03.08.2011
01.04.2014
01.04.2014
01.04.2014
23.05.2014
06.01.2015
06.01.2015
06.01.2015
31.01.2015
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11.3 ¢ Ygui{l/NEW INCUMBENTS

11.3.1 el aeled wabrwmaa /gl ¥ qama adad) /
New Entrants From Our Sister Laboratories/Institutes

w9 9./ 1/ Nawe gg=m / Designation frfily / Date &8 | wWEnaia/
5.Mo. Transferred from

Mr Govardhan Jain Technical Assistant 02.06.2014 CSIR-CERRI, Pilani
2 Mr G N Sundriyal Account Officer 08.09.2014 CSIR HO, New Delhj
3 Mrs Darshani Devl Lab Attendant (2) 01.09.2014 CSIR-C510, Chandigarh
4 Mr Prasen Jeet Mitra Store & Purchase Officer 22.12.2014 CSIR-CDRI, Lucknow

11.4 ol €99 fAq1 €Y Those Who Have Left Us

11.4.1 9 daftay gatwsmenat S aemEl & enaiae g9 gy
On Transfer to Other CSIR Laboratories/institutes

&9 ./ S ug= / Designation faf¥ / Date wel o wrEafa /

1 Dr TV Rao Principal Scientist 17.04.2014 CSIR-ICT, Hyderabad
2 Mr Prasoon Kumar Section Officer (General) 16.12.2014 CSIR-1GIB, New Delhi
3 Mr Parvesh Chand Section Officer (General) 31.03.2015 CSIR HO, New Delhi

4 Mr Rajeev Kumar Verma Section Officer (General) 31.03.2015 CSIR-NBRI, Lucknow

11.4.2 sy / Wfes da-Fgfa /am-ua & wrv /
ON SUPERANNUATION /VOLUNTARY RETIREMENT/ RESIGNATION

a9/ . gg+a / Designation fafy / Date sel 9 wnaiaiu/
- Transferred from

1 Dr D K Adhikari Chief Scientist 30.04.2014 Superannuation
2 Mr M 5 Negi Assistant | 31.08.2014 Superannuation
3 Mr P C Joshi Principal Scientist 30.11.2014 Superannuation
4 Dr S K Singhal Chief Scientist 31.01.2015 Superannuation
5 Or Savita Kaul Principal Scientist 28.02.2015 Superannuation
(5] Mr H K Sahi Sr-Technician 28.02.2015 Superannuation
7 Mr 8 M Shukla Chief Scientist 31.03.2015 Superannuation
8 Dr Neeraj Athaiya Senior Principal Scientist 31.03.2015 Superannuation
| Mr Prashant Bahuguna  Assistant (S&P) Gr-l 03.01.2015 Resignation

10 Mr Srinivas Halavath Technical Assistant 06.02.2015 Resignation

CNER-Imidiam frsritnte af Pedvedenne. Fhlvracdiinm
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