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From the Director's Desk Greetings from CSIR-IIE, Dehradun

Vs

~

It is indeed my privilege to present the highlights and significant
achievement of CSIR-IIP during 2023-24. With over six decades of richlegacy
CSIR-IIP continues to serve Energy & Chemical sector by developing

fundamental knowledge and cutting-edge technologies.

I would like to express my sincere thanks and appreciations to Shri
Arun K Singh, Chairman ONGC for gracing Dr B R Ambedkar Jayanti and
64"CSIR-ITP Foundation Day celebration as Chief Guest on14" April 2023
and Prof Durgesh Pant, DG UCOST as Chief Guest of 82" CSIR Foundation

Day celebrations held on 4" October, 2023. T also wish to express my gratitude

to all our partners who enthusiastically participated and supported several
events and meets organized during the year.

I am delighted to inform you that CSIR-TIP's DILSAF"" technology for Sustainable Aviation Fuel
(SAF) is at advanced stage of approval for setting up a demo plant at MRPL, Mangalore. On 26" Jan 2024 during
Republic Day parade two Dornier 228s planes flew over Kartavya Path with jet fuel having blend of
conventional ATF and SAF made by DILSAF™ technology. This year CSIR-TIP's pine needle briquetting
process has been taken up for implementation at village Bhingrara under 'Adarsh Champawat' program in
partnership with Uttarakhand State Council of Science and Technology (UCOST). This year we have licensed
our patented Advanced Vacuum Swing Adsorption for Renewable-biomethane(AVSAR-Biomethane™)
technology for upgrading raw biogas to pipeline quality bio-methane to M/s Mailhem Environment Pvt Ltd,
Pune. We believe this technology would help in achieving the goals of “Sustainable Alternative Towards

Affordable transportation (SATAT)” scheme of Government of India.

I feel happy to report that this year CSIR-IIP made significant contributions in several areas of
fundamental sciences also. CSIR-IIP has published 168 research papers in peer reviewed journals having average
impact factor of 5.89, filed 7 Indian and 5 International patents and got 9 Indian and 6 international patents
granted. CSIR-IIP has vibrant young research community having ~99 research scholars. During 2023-24, 14
research scholars completed their Ph.D. and three scholars received awards for the Best Ph.D. Thesis at major
conferences. To nurture and develop scientific temperament among young talent, CSIR-IIP conducted several
experiential research activities in which more than 1800 students participated under Jigyasa program. 40 young
Indian Diaspora youth from different countries visited CSIR-IIP under Know India Programme (KIP) of the

Ministry of External Affairs and 5 CSIR-IIP scientists visited various countries to participate in scientific events.

During 2023-24, CSIR-IIP executed 22 Indian & 3 Foreign MoU's/Agreements with various
organizations and has achieved an ECF of Rs. 13.04 Cr. We sincerely acknowledge the continued support of all

our stakeholders and determined to take our collaborations to newer heights in the future.
Jai Hind.

WJ)
AR

(Dr H S Bisht)

Director
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SEIESR! Ch AviX H- MY U5 Qq- NEAE!

ACHIEVEMENTS AT A GLANCE: PAPERS & PAENTS

Papers in Journals 168
Papers in International Journal 168
Papers in SCI Journal 168
Average Impact Factor 5.89
Papers in Conference 108
Number of Persons Attended Seminar/Conference 402
No. of Patents Filed in India 07
No. of Patents Filed Abroad 05
No. of Patents Sealed in India 09
No. of Patents Sealed Abroad 06
No. of Training Programmes 12
No. of Persons attended Training Programmes 58
No. of Sponsored Training Programme 12
Skill Development Programme 07
No. of Persons who attended Skill Development Programme 70 Nos
No. of Ph.D Awarded 14
No. of Foreign Visits 08

912l TP yarE A fa<iig 9o 2023—24 & SIRE HITHATSIR—ATIG DY 31T : / ©0 1304.59423
KIECWA
The CSIR-IIP's ECF during the Financial Year 2023-2024 : Rs. 1304.59423 lakhs.

gRarsEq / Project-wise &=dq / Sector-wise

6.52253

m Sponsored R&D

B Grant-in-Aid R&D B Govt.
H Collaborative Cooperative R&D M Private Industry
M Technical Services m PSU/Refineries

M Premia/Royalty




CONTRIBUTIONS TO SCIENCE
& TECHNOLOGY




HTTAGAR—TI TIAF FIITT —2023-2024
CSIR-IIP Annual Report -2023-2024

1.0 fas= vq dienfrer § Aer /

Contributions to Science and Technology

1.1 gergsyor Ufshar 9ANT / Separation Processes Division

1.1.1  srfereriyor @I A% Y2qd@aevr / Adsorption and Membrane Separation

Development of a Vacuum Swing Adsorption (VSA) Process for the Recovery of High
Purity CO, from the Tail Gas of a SMR Coupled Hydrogen Generation Unit-CSIR CCUS
Mission Project

The major CO, footprint of petroleum refining industry is associated with hydrogen production which
corresponds to around 30% of the total refinery CO, emission combining both SMR and H, PSA plant.
Hydrogen is a premium commodity in today’s refinery and its consumption has increased over the years
because of the need for treating increasingly heavier and sour crudes and also for processing more bottom-
of-the-barrel products. There is also the urgency to meet the increasingly stricter government specifications
for auto fuel sulphur which requires increasing use of secondary hydrotreaters. The current hydrogen
demand in India is around 26 bem, 90% of which is consumed in petroleum refining,. It has been estimated
that production of hydrogen can account for 20% of refineries energy consumption and one ton of
hydrogen production can generate 8-12 tons of Co,.

Capacities of PSA plants for hydrogen production range from a few hundred Nm?/h to more than 400,000
Nm?/h. The H, PSA plant also produces a tail gas consisting of 20-40% hydrogen which is normally sent to
the fuel header of the reformer. Approximately 60% of the CO, produced is presentin the PSA tail gas along
with other impurities like CO, and C1 to C2+ hydrocarbons. The PSA tail gas could be an ideal feed gas for
CO, capture as well, as it has very high concentration of CO, Hence there is possibility of high degree of
enrichment of CO, from the H, PSA tail gas which could be utilized for merchant applications such as
carbonated beverage production, dry ice, supercritical food application, welding, neutralization of industrial
waste water, desalinated water mineralization, semiconductor cleaning etc. Beside this, concentrated CO,
can also be used for enhanced oil recovery (EOR) and coal based methane recovery (CBM) application.
Simultaneously H, can also be recovered up to the level of H, PSA feed gas (70-80% H,) for possible
recycling to the H, PSA feed header. There is thus opportunity for developing an efficient process for the
recovery of CO, as well as H, and from PSA tail gas which will decrease the overall CO, footprint of the
refinery. The Adsorption and Membrane Separation Area of CSIR-IIP is working towards developing a
Vacuum Swing Adsorption (VSA) based process which can capture CO, at high purity and recovery (>95%)
from the tail gas of a refinery hydrogen generation unit.

A process has been designed and tested for CO, capture from the tail gas of a conventional hydrogen
generation unit of a petroleum refinery using adsorbents selected on the basis of high CO,/CH, loading
ratio, dynamic CO, capacity and adsorbent regenerability under the vacuum swing mode.

AL FUR-HRART USHeTe@] wwellel, Qeugoel
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Parameter VSA Process for
CO, Recovery from
H,PSA Tail Gas
Mode Two-bed, Vacuum Swing
Highest 2-5
Operating

Pressure, Bar,,

Bed Regeneration  0.05-0.1
Pressure, Bar,,

Temperature, °C 25-50°C

Feed Composition Co,: 53%, H.:
33%, CH,:14%

The bench scale VSA setup and process parameters operating range

CO, could be enriched from 53% level in the tail gas feed to up to 99 mol% purity at a CO, recovery up to
94%. The process simultaneously enrich H2 from 33% level to 65-70% level suitable for recirculation to the
feed header of main poly bed PSA for hydrogen purification whereby ~10% increase in the H2 recovery by
the HGU can be obtained. The hydrogen rich off gas from the VSA can also be injected to the refinery fuel
header if recirculation to the PSA feed header is not an option. Up to 85% reduction in the CO, footprint of
the refinery HGU can be achieved with simultaneous increase in the hydrogen productivity of the HGU by
10% by integrating the VSA process with the existing HGU setup.

FLUE GAS PURE H, (99.9%)
I Shifted Syn Gas
FURNACE (~75% H, -20% C0O,~4% CH~1% CO)
Natural Gas STEAM PSA TAIL GAS
SHIFT POLY BED H,
METHANE REACTOR PSA PLANT (25-35% H,, 55-65% CO,,
Steam REFORMER 9-13% CH,-1% CO)
r———"*"T"-"—"—"—""" " "-"\"""F"F"”" 1
|} t | |
NG as Fuel Gas Air I I
| VSA |
Additional Fuel Gas | . Process |
to compensate for H, | H, Rich Product |
in the tail gas Recycling to PSA
| Feed Header |
: 75-85% H, Co, Rich Product :
95-98% CO
-

Envisaged integration of the proposed VSA process with polybed PSA of the SMR coupled hydrogen generation
unit in order to recover high purity CO, from the tail gas of the H, PSA

TS SURT- ARl UGHeT@] wwellel, QEegoel
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Digital Twinning based Flooding Predictor Algorithm for Distillation Columns (Inhouse
Project)

The objective of this Project was to develop an algorithm that is capable of predicting the column flooding
occurrence before ~60 minutes of actual flooding event.

First and foremost, an apt multi component system was chosen for which column flooding was reported in
open literatures. Based on the extensive literature search, Deethanizer process was identified, upon which
flooding predictor algorithm development was envisaged. We started building the steady state base case
design for a Deethanizer process using literature data. The steady state model was transformed into a
dynamic simulation model. Later process disturbances (viz., feed throughput change or overloading, ramp
rate disturbances in boil-up, and, ramp rate disturbances in reflux rate) were induced in the dynamic
simulation model. Further, a correlation matrix was developed for transient behavior between important
measuring variables. This helped us identify the exact variables useful for building the flooding correlation
model.

Finally using these selected measuring variables, flooding predictor algorithm was developed. We checked
the theoretical efficacy of this algorithm on two disturbance scenarios and the algorithm was successful in

predicting flooding before ~3-4 hours of actual flooding occurrence.

We have developed a column flooding predictor algorithm on a case study of deethanizer column of refinery
process. The application is tray temperature inferential-based approach. The developed algorithm has
shown results where it was successfully predicted column flooding approximately 3 to 4 hrs. prior to actual

flooding occurrence when subjected to external disturbance in throughput change.

@ CSIR-IIPs flooding predictor algorithm...
Case study: Deethanizer Distillation Column in Gas Separation
....... R e T . ., o Actual gas velocity
Algorithm predicted :  Flooding factor f= =0 velocity at flooding + foaming factor - - - - - o . o - o o . . -
full possibility for . . In Simulation
occurrence of R Flooding factors across stages ' flooding occurrence
. ' b RS
ﬂuodmgat~3.é§!1_r§ h Y9, (@eescscosossosososs .--"" . observed at ~8.5 hrs
—Stage28 | . Algorithm : i
—Stage35 | ' . |predicted flooding | .

11 *|instant at ~7.3 hts

5 P S o

g 10 T /'
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&0 . 4.8 hrs 0
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< 09
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Simulation run time in hrs
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1.1.2 3T 3R 9fawuvr &5 / Modelling and Simulation Area

Feasibility Study for Implementation of Pinch Analysis in Crude Distillation Unit-II at
CPCL Manali, Chennai (Sponsor: CPCL Manali, Chennai)

This project was sponsored by. The project's objective was to develop the simulation models of CDU-II to
optimize the operating parameters to meet the products specifications and carry out the pinch analysis of
CDU-II to improve the preheat temperature and reduce the furnace load and CO2 emission to the
environment.

The CDU-II simulation model for the design case and test run cases using design and test run data were
developed on the hardware details provided in design data for BH and BL crudes to validate the simulation
model and identify the gaps for improvement of process operating conditions. Subsequently, two simulation
cases termed as test run desired properties (BH-TRDP and Mix-TRDP) cases for BH and Mix crudes were
developed by fine-tuning the operating conditions like furnace temperature, pump arounds and stripping
steam to meet the desired product properties as needed by CPCL. The flow rates and temperatures predicted
for products and pump arounds in the simulation were used to develop an improved heat exchanger
network. Further, the existing heat exchanger network (HEN) simulation model for design and test run
cases were developed using the respective hot and cold streams. In view of considerable differences in the
temperatures and duties of some of the exchangers for test run cases, the fouling parameters were fine-
tuned to reduce the deviation in crude preheat temperatures at major locations in the preheat train. Further,
the pinch analysis for TRDP cases for BH and Mix crude was carried out using the hot and cold streams'
enthalpy data extracted from their respective simulation models. Subsequently, improved HENs for BH and
Mix crudes were developed using the observations from composite and grand composite curves, maximum
utilization of existing heat exchangers with rerouting of their hot/cold streams or through heat exchangers

relocation The key findings of the Study/ Projectate given below.

* Theimproved HENs for BHTRDP and Mix TRDP cases provided increased crude preheats by 17-19 °C

compared to the test run cases of the existing HEN.

 This increased crude's preheat temperatures leads to energy savings of 5.56 MMkcal for BH crude and
7.33MMkcal/h for mixed crude. The energy savings lead to financial savings of ¥13.23 Crores per annum
for BH crude and ¥16.8 Crores per annum for mixed crude for the fuel oil price of 30000/ - per tonne.

* Reduced 11200-15680 tonnes of CO2 emission per annum to the environment.

* Moreover, energy savings will also result in foreign exchange savings of 10-14 Crores per annum because

Indiais Net crude oil importer.

TS SURT- ARl UGHeT@] wwellel, QEegoel
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113 wiAfead ffrspsor / Aromatic Extraction

Separation and Recovery of Bicyclic Aromatic Chemicals (BAC) from Carbon Black
Feedstock (CBFS) and Light Cycle Oil (LCO)/ $1d1 <& Wiswi® HHIThUagsiR drse
arsfhd A tadisig ¥ dsusfas whifes afieca dfivdig &1 gergavor 3k Read (In-
house OLP-1181)

The objective of this Project was to develop a process for separating and recovering bicyclic aromatic
hydrocarbons (BAC) from mixtures of the BAC with other hydrocarbons such as paraffins, naphthenes,
olefins, and aromatics. The targeted BAC is naphthalene, and feedstocks are carbon black feedstock (CBES)
and light cycle oil (LCO). Our target level of performance is to achieve at least 95% yield based on the initial
amount of naphthalene presentin feedstocks with purity higher than 97%.

LLCO and CBFS feedstocks were collected and characterized. The extraction performances of LCO (as
received) and CBES (< 250°C fraction) were evaluated using different solvents such as NMP, DME, DMSO,
and combination with co-solvents. Reaction optimization studies were performed considering parameters
such as reaction temperature, solvent to feedstock ratio, and reaction time.

Dimethyl sulfoxide can be utilized as an effective solvent for separating aromatic hydrocarbons from LCO
feedstock because of its high performance and non-toxic nature. Process flow scheme and material balance
to extract naphthalene and its derivatives from LCO was documented. Aromatic recovery of 63% with high
purity was observed with the dimethyl sulfoxide solvent and the tested solvent exhibits high distribution
coefficientalong with high selectivity for aromatic separation with LCO.

The extract hydrocarbons extracted from the LCO were rich in naphthalene derivatives such as naphthalene
2-methyl, naphthalene 2,6-dimethyl, and naphthalene 1,4,6-trimethyl. However, the extract hydrocarbons
from the CBFS (< 250°C fractions) were rich in mainly pure naphthalene. That means these feedstocks can
contribute to the petrochemical sector.

Feasibility Studies of Repairing Sanitary Napkin from Cellulosic Materials of Forest

Residues/ a9 3@ziyl @& Agaifae ggrel €@ Afecd Aufea GuR o @) agriarn segaa
(In-house OLP-1216)

To establish a demonstration facility to produce biodegradable sanitary napkins. The aim is to develop an
economical and environmentally friendly method to prepare absorbent materials from agricultural residues
and the prepared absorbent materials will be utilized for making sanitary napkins.

The project involved collecting Banana Pseudostem and Paper Mulberry residues and developing a process
to extract cellulosic materials and pulp from them. The extracted material was used as the main constituent
for creating absorbent hygiene products. Sanitary pads were the final product developed from the prepared
absorbent hygiene material.

A demonstration facility for producing biodegradable sanitary pads using agricultural and forest residues
was established at CSIR-IIP. A method was developed for creating biodegradable absorbent materials from
Banana Pseudostem and Paper Mulberry. The sanitary pads produced from this process were certified to
meet ISO norms and were found to be both biodegradable and compostable.

AL FUR-HRART USHeTe@] wwellel, Qeugoel
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1.1.4 g4, 99w, faghE, fswredin vd orda wdiRaa tRar  / Lubes,, Wax, Bitumen,
Deasphalting and Carbon Material Area

Development of Coal Tar—Petroleum Hybrid Pitches

CSIR-IIP has carried out research work to develop a new type of ‘Coal Tar - Petroleum Hybrid Pitch’.
Generally, Pitches are prepared from Coal Tar or Petroleum derived feed stocks. These pitches are used as a
precursor for making carbon materials such as Carbon Fibers, C-C Composites, Carbon Foam, Anodes for
Li-ion Battery and Needle Coke etc. Considering the inherent properties of ‘Coal Tar’ and ‘Petroleum’ feed
stocks and no suitability of one type of feed stock for making pitch of desired properties, CSIR-IIP has
developed a new type of ‘Coal Tar - Petroleum Hybrid Isotropic and Mesophase Pitches’ to get the
advantages of hydrocarbon molecules present in both Coal and Petroleum derived feed stocks suitable for
different end-use applications.

lsotrapic Pitch SP 148 °C Mesophase Pitch 5P 225°C Mesophase Fitch P 225°%C

Metophase Pitch 5P 225°%C Mesophase Pitch $P 225°C Mesophase Pitch SP 225°C

Hatrapic Pitch

Merophese Pitch

Optical Micrographs of Hybrid Isotropic and Mesophase Pitches

Investigation on Excessive Blackening of Aero-Engine Lubricating Oil Samples

Recently, excessive blackening of Engine Oil in two aero-engines was observed. CSIR-IIP investigated the
possible root cause of excessive blackening of Engine Oil. CSIR-IIP has carried out a comprehensive study
using multi-prong approaches including characterization of Fresh and Used Aero Engine Oil Samples, their
oxidation behavior under actual aircrafts service conditions, role of anti-oxidants, Carbon Soot formation
tendencies etc. and indentified the root cause and provided the solutions for the same.

Fresh Aero Engine Lubricating Oil and its Oxidation Products under Different Lab Conditions

TS SURT- ARl UGHeT@] wwellel, QEegoel
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1.2  rEd 3R ugref fag= y9rr / Chemical and Material Science Division
121 Ridfeds = fagm= R ighams a= /

Synthetic Chemistry and Petrochemicals Area

Creation of Nodal Centers for Development and Production of Key Starting Materials,
Intermediates and other Raw Materials that are required by the Health Care Sector (DST
Project)

Himachal-Dehradun Cluster: CSIR-IIP is the Nodal Lab and Dr Suman Lata Jain is Nodal
Officer for this Cluster. First year budget 108.00 Lakhs.

Objective of the Project

Under the Dehradun-Himachal Cluster Nodal Centre following Institutes are

participating:

e CSIR-Indian Institute of Petroleum, Dehradun

* Indian Institute of Technology (II'T) Roorkee

* Indian Institute of Technology (II'T) Ropar

» CSIR-Central Drug Research Institute (CDRI), Lucknow
 Indian Institute of Technology (II'T) Mandi

The main objective of creating this nodal centre is to provide indigenous technology for the identified
molecules which are highly important in Pharma sector. For the first year following molecules have been
identified:

SI. No| Organization Proposed molecule | Proposed Activities
1 CSIR-Indian Institute of 3- Chloro-4- * Process development for 100 g
Petroleum (CSIR-1IP) fluroaniline scale synthesis of 3-chloro-

4-fluroaniline.
¢ Technology Information package
for 100 g scale process

2 Indian Institute of Paracetamol Process development with complete

Technology Roorkee TIP for the production of
1 kg of APAP

3 Indian Institute of Carbidopa 100 g, Lab scale synthesis with
Technology Ropar complete TIP

4 CSIR-Central Drug Acyclovir 100g, Lab scale synthesis with
Research Institute complete TIP
(CSIR-CDRI)

5 Indian Institute of Diclofenac The process development and process
Technology Mandi Sodium validation up to three batches as well as

Technology Information Package
(TTP) for 100g of product
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Work Done in the Project

Following work has been done at CSIR-IIP under this project:

We developed a series of heterogeneous iron and cobalt-based nanocatalysts using the wet
impregnation technique and screened them for the proposed reaction. The iron based catalysts
performed excellently at a 1 g scale but showed significantly reduced performance at 5 gand 10 g
scales. After extensive experimentation, we transitioned to Co-based catalysts.

The synthesis of the Co-catalyst has been optimized froma 1 gto a 100 g scale. The catalyst has been
thoroughly characterized using various analytical techniques, including XRD, XPS, TGA, ICP-
OES, and TEM.

The catalyst was then applied to the synthesis of 3-chloro-4-fluoroaniline from 3-chloro-4-
fluoronitrobenzene. The process was optimized stepwise at scales of 0.1 g,0.5g,1g,10 g, 50 g, and
100 g. At each scale, the reaction conditions were optimized to achieve complete conversion and
excellent product selectivity.

We have completed catalyst recyclability studies, demonstrating that the catalysts can be reused for
up to three cycles.

Currently, we are working on the cost-benefit analysis at 100 g scale.

Key Findings of the Study

Process development for 100 g scale synthesis of 3-chloro-4-fluroaniline.
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1.2.2 UrfermR G@dl / Polymeric Materials

Scale up of CSIR-IIP Developed Polymeric Flow Improver (PFI) to 1kg Scale
Sponsoring Agency: Oil India Limited, Duliajan

Objective of the Project

The objective of projectis to scale up the best performing PFI additives to 1 kg scale systematically
(50g — 100g — 250g — 1kg) and test their yield and performance for reduction in wax deposition. The scope
of the Phase-1I study includes development of liquid slurry of additive and its stability at 15 °C for 15 days.

Work Done in the Project

Oil India Limited has been facing problems of severe paraffin / asphaltene deposition during
transportation of its crude oil to the refinery through the 8-inch / 16-inch diameter trunk pipelines, which
requires frequent pigging, the frequency of which varies from every alternate day to fortnight, depending on
the severity of deposition. Subsequently after the completion of Phase I, for the synthesis and testing of
polymeric additives were successful, the OIL has have shown interest for the Phase II to validate the
synthesis process at 1 kg scale atlaboratory level. Since the scale of synthesis of additive in Phase-I was only
5 grams, hence the Phase-1I of the work was initiated for validation of the synthesis protocol of PMA-8 at 1
kg scale. Moreover, in Phase-1I, OIL indicated that the additive would also be converted into liquid form so
as to simplify additive dosing process during field trials.

The polymeric wax inhibitor additive PMA-8 was synthesized by using the commercial grade chemicals. The
desired yield of the additives i.e. >90% was achieved successfully with fine tuning of the reaction
parameters. The additives were scaled up to 1kg from 5 g scale in a step wise manner (5g—50g —100g — 250g
— 1kg). The additive is scalable and >90% yield was achieved at 1kg scale also. The performance of the
prepared additives at 1kg scale was similar to the additive at 5g scale and the additives were sent and
evaluated independently at OIL R&D. The development of liquid phase additive is under progress and its
stability test at 15 °C for 15 days is also under progress. Several combinations of surfactants and solvents
were tried for the liquid phase preparation. But most of them solidify at 15 °C. A combination of solvent to
prepare a solution form of additive is stable up at 15 °C. Now 8 days has been passed and found stable
solution format 15 °C.

Key Findings of the Study/ Project

The OIL crude oil is a low asphaltic and medium waxy type of crude oil. The pour point of the undoped
crude oil OIL1, OIL2 and OIL4 received from Oil India Limited is 15 °C while those of additive doped
crude oils OIL3 and OILS5 are 21 and 18°C respectively. Structural characterization of crude oil using
NMR and FTIR indicate that the crude oils are mostly paraffinic in nature, with predominantly straight
chain hydrocarbons. WAT analysis of the oil samples using rheological studies indicates that the WAT of
OIL11is32.3, of OIL2 and OIL4 are 31.37, of OIL3 and OIL5 are 34.43 °C. 7 commercial and 3 in-house
developed additives are being evaluated for reduction in wax deposition. 2 commercial additives have
shown a reduction in wax deposition by 39-43% at a dosage of 1 wt. %. The initial results using in-house
developed additive PMA1 indicate a reduction in wax deposition by ~ 70 % at 0.1wt% (1000ppm). The
wax deposition studies under flowing condition are in progress in the lab scale flow loop. The polymeric
wax inhibitor additive PMA-8 was synthesized by using the commercial grade chemicals. The desired
yield of the additives i.e. >90% was achieved successfully with fine tuning of the reaction parameters.
The additives were scaled up to 1kg from 5 g scale in a step wise manner (5g—50g—100g —250g — 1kg).

The additive is scalable and >90% yield was achieved at 1kg scale also. The performance of the prepared
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additives at 1kg scale was similar to the additive at 5g scale and the additives were sent and evaluated
independently at OIL R&D. The development of liquid phase additive is under progress and its stability
testat 15 °C for 15 days is also under progress. Several combinations of surfactants and solvents were
tried for the liquid phase preparation. But most of them solidify at 15 °C. A combination of solvent to
prepare a solution form of additive is stable up at 15 °C. Now 8 days has been passed and found stable

solution format 15 °C.

Synthesis of Wax Inhibitor

The planned wax inhibitor was prepared in two steps. 1. Esterification of long chain alcohols single or a
combination of C-14 to C24 with acrylic acid (Scheme 1). 2. Polymerization of acrylate prepared in step -1

(scheme 2).
Z coon + R—OH o ﬂ?=n
o
where R = Cy,,C I
e 14:“160 CH,
Ciar C200 Caa [l!.'H )
i 2'n-1
CH;
n =G Ciss Gy
1 cl!f clﬂ
Scheme 1: General scheme for the synthesis of monomer for wax inhibitor at CSIR-IIP.
_>_ o Pnhrrnerizatimi__ ’Nﬁ;ﬂ
OR OR
where R = C4,Cyp, 2
Cizr Ca0: Caa
Scheme 2: General scheme for the synthesis of wax inhibitor at CSIR-IIP (polymer)
Table-1: Effect of In house Synthesized Additives on pour point
Additive Code | Sample Composition Pour point | Change in pour
point, oC
AD PMA1 OIL 2 + 1 wt% PMA1 12 -3
ADX PMA1 OIL 2 + 0.3 wtwt% PMA1% Xylene + 1 3 -12
AD PMA2 OIL 2 + 1 wt% PMA2 21 +6
ADX PMA 2 OIL 2 + 0.3 wt% Xylene + 1 wt% PMA2 3 Sz
AD PMA3 OIL 2 + 1wt% PMA3 18 3
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1.2.3 9&RY / Corrosion

Corrosion Inhibitors Performance Evaluation Studies
(Chennai Petroleum Corporation Limited)

Objective of the Project

To carry out evaluation studies of eight commercial corrosion inhibitors at three recommended dosage
levels

Work Done in the Project

Evaluated the anticorrosion performance of eight commercial corrosion inhibitors that CPCL supplied and
the test procedure is as follows.

Test procedure: 2700 ml of distilled water is collected in a standard flask. 135 grams of sodium chloride is
dissolved in it to make a 5% brine solution. Three sets of experiments were prepared by transferring 900 ml
of the brine in standard solution bottles (Borosil Glass). These bottles were labeled accordingly (blank, A 4,
A 8, Al12, etc.,). All the bottles containing brine solution were purged for three minutes each with sour gas
H2S and stop cork was fixed. Sufficient corrosion inhibitors (4, 8, and 12 mg) were dissolved in 100 ml diesel
to make 4, 8, and 12 ppm each of total volume. Each of the bottles with respective labels was added with a
100 ml diesel sample containing respective corrosion inhibitors. The blank solution was kept with pure 100
ml diesel. Accurately weighed mild steel coupons were suspended in brine solution in such a way that it took
10 seconds for each coupon to be completely immersed in brine solution through the diesel layer. The
labeled bottles were then kept in an air oven at 55 + 1o C for six days (144 hrs.). After 144 hrs of exposure,
mild steel coupons were removed and washed with water followed by a toluene-iso propyl alcohol mixture
(1:1). These steel coupons were photographed. After taking photographs, the corroded surface of the
coupons was cleaned using the de-rusting solution. The weight of each coupon was recorded and the
corrosion rate of each coupon was calculated in mpy.

Key Findings of the Study/ Project

The corrosion inhibition performance of eight commercial corrosion inhibitors was evaluated and a report
was submitted to CPCL within the committed period.To carry out evaluation studies of eight commercial
corrosion inhibitors at three recommended dosage levels

Table 1: Performance of corrosion inhibitor A in diesel-sour brine mixture at 55°C, 144 h

Dosage | Corrosion Efficiency, Visual Observations Visual Observations
ppm Rate, mpy % of Test Coupons of Test Solutions
None 105.27 - Black corrosion Black powder layer

product on surface suspended in both diesel,
brine and settled at the
bottom of the bottle
4 87.72 1666 Light brown and black Black powder layer
spots on surface with suspended in both diesel,
visible pits brine and settled at the
bottom of the bottle
8 63.66 39.51 Light brown and black Black powder layer
spots on surface with suspended in both diesel,
visible pits brine and settled at the
bottom of the bottle
12 54.93 47.81 Light and dark brown Black powder layer
spots on metal suspended in both diesel,
surface with brine and settled at the
roughness bottom of the bottle

*Average corrosion rate of triplicate experiments
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Performance of corrosion inhibitor A (After Test)

Development of Corrosion Inhibitor Formulation for Up and Mid Stream Applications

Objective of the Project

*  Development of corrosion inhibitor molecules using 4-(dimethylamino) benzaldehyde, alkyl bromide,
and thiosemicarbazide/hydrazine carboxamide/thiocarbazide/carbazide for carbon steel (API 5CT N
80, API5CT ] 55 & API 5L X 60) corrosion protection.

*  Corrosion performance evaluation of synthesized corrosion inhibitor molecules on various carbon
steel under upstream and midstream operating conditions, namely, 15 % HCl and CO2 saturated 3.5 %
NaCl at different temperatures (30-80°C) and pressute (10 — 60 bar) under static and dynamic
conditions.

*  After preliminary studies, the cost of the synthesized inhibitor formulation will be optimized with the
suitable addition of other molecules in the solvent for achieving better synergistic effects for corrosion

protection.

*  Benchmarking the performance with the commercial inhibitor formulation.

Work Done in the Project

The following list of corrosion inhibitors and formulations are synthesized and investigated for
their anti-corrosion performance via electrochemical and gravimetric methods.

SI No | Name of molecules Corrosion inhibition efficiency for
carbon steel in an acidic environment
1 Benzaldehyde thiosemicarbazide > 90
2 Cinnamaldehyde thiosemicarbazide > 95
3 Dimethylamine benzaldehyde thiosemicarbazide >90
4 Diethylamine benzaldehyde thiosemicarbazide > 90
5 3,4-Dihydroxybenzaldehyde thiosemicarbazide >90
6 2,3,4, - Trihydroxybenzaldehydethiosemicarzide > 90
7 Tonic liquids (Amino acid-based) > 95
8 Formulation (benzaldehyde + ethylene diamine) > 98
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Key Findings of the Study/ Project

Thiosemicarbazone derivatives were proven effective corrosion inhibitors for carbon steel in acid
environments. These derivatives will be employed for formulations of inhibitors in the process.

The weight loss values for corrosion of MS which had been exposed to 15% HCI in the
absence and the presence of 4mM corrosion inhibitor formulation(Aldehyde + diethylene
amine)

Inhibitor | Concentration | Media Initial Weight | Final Weight | Weight loss | Efficiency
Cnl 1000 PPM 15% HCl | 5.1263 4.0815 0.4107 96.58%
Cnl 500 PPM 15% HCI | 4.7265 3.4873 1.2392 60.69%
Cnl 250 PPM 15% HCl | 4.1577 2.7799 1.3778 56.29%
Cn2 1000 PPM 15% HCI | 4.9678 4.8548 0.1130 96.41%
Cn2 500 PPM 15% HCI | 4.5000 4.2496 0.2504 92.06%
Cn2 250 PPM 15% HCl | 4.6033 2.9738 1.6295 48.30%

124 gae fas 3R greEifel yanemener / Surface Science and Technology Laboratory

Development and Certification of New Generation Lubricant Formulations for
Aerospace Surfaces and Components (WP-05)

CSIR Mission Mode Project (HCP-0036)
CSIR-National Aerospace Laboratories Bangalore

Objective of the Project

* To develop indigenous MoS2-based lubricant for the aerospace contact surfaces. Furthermore,
graphene would be blended with MoS2 for enhancement of lubricant performance.

e The MoS2-based lubricant and its blend with graphene would be benchmarked against the existing
lubricants, in-terms of lubrication performance (Coefficient of friction: 0.1; the operating temperature
of MoS2-based lubricant < 400 L] C). Furthermore, the synthesis of MoS2 will scale-up to 1 kg scale
(Batch size; 100 gm).

e To certify the developed product by CEMILAC

Work Done in the Project

A single-step hydrothermal approach was established for the
preparation of nanostructural MoS2. In this context, ratio of
precursors, hydrothermal processing temperature, time, and
precursors’ quantity were varied for optimum yield of nanostructured
MoS2. A process was successfully scaled-up with a batch size of 200
gm. The structural, morphological, and chemical characterization of
nanostructured was carried by FTIR, XRD, XPS, Raman, and
HRTEM analyses. A transmittance peak at 465 cm—1 in FTIR
spectrum signified the stretching mode of Mo—S in MoS2. Intense
peaks at 395 and 420.6 cm—1 (Figure 2b) in Raman spectrum
correspond to E12g (in-plane vibration) and Alg (out-of-plane
vibration) phonon modes revealed 2H-MoS2 nanosheets. Moreover,
25.6 cm—1 frequency difference between Raman modes (A = Alg —
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E12g) suggests a limited number of lamellae in MoS2. The diffraction peaks in XRD pattern at 20 of 14.4,
33.9, 39.8, and 59.5° corresponding to the (002), (101), (103), and (110) planes, respectively, confirmed the
crystallinity of two-dimensional (2D) MoS2 nanosheets. A (002) plane at 20 of 14.4° suggests the interlayer
spacing of 6.2 A between the adjacent lamellae of MoS2, linked by weak van der Waals interactions. The
electron micrographs of MoS2 based on HRTEM measurements suggest that each nanosheet comprises 10
— 15 molecular lamellae with interlayer spacing of 0.62 nm. High-resolution Mo 3d XP spectrum of
nanostructured MoS2 comprises chemically shifted doublet at 229.4 and 232.6 ¢V with spin-orbit difference
of 3.2 eV between 3d5/2 and 3d3/2 (232.6 V), signifying the tetravalent molybdenum in nanostructured
MoS2. The high-resolution S 2p XP spectrum having a doublet of 2p3/2 (162.3 ¢V) and 2 p1/2 (163.5 V)
components with a spin-orbit difference of 1.2 eV revealed the divalent sulfur in MoS2. The lubrication
Performance was evaluated by dispersing the nanostructured MoS2 in ethanol with aid of sonication and
sprayed on the steel disc to form the uniform thin film. The thin film of MoS2 showed significant reduction
in coefficient of friction (72%) under the maximum Hertzian contact stress of 1.3 GPa. Further
experiments on surface analysis of worn scar are under progress to reveal the role of nanostructured MoS2
for lubrication enhancement.

Key Findings of the Study/ Project

A single-step hydrothermal method is developed for synthesis of nanostructured 2H-MoS2 at a batch size
of 200 gm. The thin film prepared by MoS2 on mild steel showed >70% decline in coefficient of friction,
promising immense potential for lubricant applications.

R & D Work Carried which has Great Impact

1T/2H-MoS2 Heterostructure for Remarkably
Enhanced Lubrication Performance
Heterostructures comprising two-dimensional (2D)
nanomaterials of dissimilar lattice constants govern
the interfacial interactions, induce structural strain,
and influence the mechanical properties, resulting in
a low shear strength to minimize friction. A facile
hydrothermal approach is developed to synthesize
an ammonium surfactant-stabilized 1T/2H-MoS2
heterostructure comprising van der Waals
interaction-driven interfacially stacked 1T metallic
and 2H semiconducting phases of MoS2. The long
alkyl chain of the ammonium surfactant grafted on the surface of the 1T/2H-MoS2 heterostructure
extended its dispersibility in fully formulated 10W40 engine lube oil. A minute quantity of 1T/2H-MoS2 in
engine lube oil (optimum dose: 0.3 mgemI.—1) improved the lubrication performance of the steel tribopair
by minimizing friction (24%) and wear volume (76%). Raman analyses of the worn area after the lubrication
test with the 1'T/2H-MoS2 heterostructure revealed the tribo-induced transformation of 1T into the 2H
phase and formed a 2H-MoS2-based tribo thin film on contact surfaces of steel balls for enhancement of
lubrication properties. The significantly low weak van der Waals interaction between interfacially stacked
lamellae of 1T and 2H phases in the 1T/2H-MoS2 heterostructute furnished a lower coefficient of friction
than that of 2H-MoS2 under identical tribological conditions. These findings promise the use of 2D
heterostructures for tribological applications to enhance lubrication properties.

Ti3C2Tx MXene-Polyaniline Nanocomposites for Enhancement of Corrosion-Resistance Performance of
Mild Steelin Accelerated Corrosive Environment

Corrosion, a gradual deterioration of metallic bodies, poses significant risks, along with massive monetary
and material losses. Surface coatings enriched with corrosion inhibitors and nanostructural fillers play vital
roles in protecting the metal substrate against the corrodents. The Ti3C2Tx MXene, synthesized by selective
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chemical etching of an aluminum layer from the Ti3AIC2 MAX phase, is used as a platform material to
interfacially grow the polyaniline (PANI) via oxidative polymerization of aniline for preparing the Ti3C2Tx-
PANI nanocomposites. The reinforcement of the epoxy matrix via multiple interactions with ample
nitrogen and oxygen functionalities of Ti3C2Tx-PANI-ES nanocomposites enhanced the structural
compactness, elastic modulus, and hardness of the resultant epoxy coatings. The Ti3C2Tx-PANI
nanocomposites as a protective filler to the epoxy coating improved the corrosion inhibition properties in
the accelerated corrosive environment (3.5% saline solution). The Ti3C2Tx-PANI increased the total
electrochemical impedance of epoxy coating by 11 orders of magnitude, which is further corroborated by
the protection of the underlying steel substrate under continuous exposure to salty fog. The Ti3C2Tx
MXene as a structural barrier impedes the diffusion of corrodents, and the electroactive PANI minimizes
the galvanic events by trapping the electrons released during the anodic oxidation of iron and forms a
passive layer to protect the underlying mild steel. Therefore, Ti3C2Tx-PANI nanocomposites can be
promising materials for corrosion inhibition applications.

1.25 Wwief4T/ Sweetening

Reformulation of the LPG Sweetening Catalyst
Details of Translational Work Done

After acceptance of our catalystin ARAMCO for regular consumption in 2020. Till now we have received
1500 kg in last one and a half year. Since Saudi Aramco is a very important client, we felt the need to have
supply security of our catalyst to the middle east. Accordingly a proposal was put up to the BPCL
Management for developing a few more reformulations. BPCL Management readily agreed to support this
activity in the form of sponsored projects. Presently work for scale up and trials of the new formulation is
under progress at KRL.

New Variants of the re-formulated LPG Sweetening Catalyst — Thoxcat ES for the M.E. Market — BPCL
(SSP-0092)

The sweetening catalyst — Thoxcat ES has been commercialized in the Middle East (M.E.). The
reformulated catalyst has the capability to handle carryover issues and has been accepted in ORPIC, Oman
and Aramco, Saudi Arabia for regular consumption in 2020. Due to large market share of the catalyst
particularly in the M.E., CSIR IIP and BPCL jointly agreed to develop an alternative variant for supply
security to the middle east. Accordingly, the project was sponsored by BPCL

Achievements
e Afterrigorous evaluations one more variant has been identified for scale up.

e This formulation has been successfully scaled up at LONA in August 2022. Level 50 kg catalyst

solution.
e Ithasbeen transported to the BPCL KRL refineries in the first week of September 2022.

e The trials have started at KRL (BPCL) in September 2022 their Coker LPG sweetening Unit for its
evaluations. Expected to run till March 2024. Closing report from BPCL is expected after this.

About the Contribution

For supply security of sweetening catalyst in the middle east.

Outcome

e-mail from BPCL R&D received on 14th March 2024 saying that verbal feedback of KRL has been received
and the performance of reformulation is satisfactory and comparable to previous formulation. Project
extended till 11 June’24. A plan to do the second phase trials suggested.
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1.3 Hiexdred s99 3R Hgd TINT 9T/
Automotive Fuels & Lubricants Application Division

Performance Evaluation of New Engine Lubricants Formulated for Motorcycles
Sponsor: Shell India Markets Private Ltd.

Obijective of the Project

To study the performance of engine oil formulations developed for a motorcycle against a reference product
under typical real driving conditions with respect to the following parameters:

*  Power retention

e Vehicle fuel economy

¢ Extended draininterval

e Performance of vehicles under Stop and Go driving conditions (city driving)

Work Done in the Project

The field trial involved a total of 30 vehicles, which were of 2 different types. Six distinct oils were evaluated
during the trial, with testing carried out over two different drain intervals. By the end of March-2024, around
60 % of the field trial activity was completed with a total distance of 3.52 lakh kilometers accumulated across
the vehicles, and the trials included two specific driving routes. This study provided valuable insights into the
performance of various oils under different conditions and drain intervals.

To meet the project’s demands for precise data collection and to address time constraints due to the
unavailability of high-quality local GPS devices, high-accuracy GPS devices integrated with data acquisition
system were developed. This innovative solution not only ensured seamless execution of the project but also
established a valuable in-house capability, positioning the Institute to efficiently conduct future field trials
with enhanced accuracy and reliability.

Key Findings of the Study/Project

This project provided valuable insights into the performance of various oils under different conditions and
drain intervals.

Relevant Photographs/Flow Diagram etc along with Captions.

(a) Vehicles ready to go on field trials
(b) Engines dismounted from vehicles after completing the field trials
(c) The engine parts which are ready for deposit rating

(d) Driving route profile.
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Climate Change and Data Science Division

National GHG Inventory for the Road Transport Sector for BTR-1, BUR-4, and FNC

Obijective of the Project

Systematically prepare the Greenhouse Gas Inventory of India’s road transport sector. Prepare the Biennial
Transparency Report (BTR1), Biennial Update Report (BUR4), and Fourth National Communication

Work Done in the Project

e The Biennial Update Report (BUR-4) for the National Greenhouse Gas inventory for the road
transport sector has been submitted to the nodal agency MoEFCC.

e First Biennial Transparency Report (BTR-1) for National GHG emission for years 2005 (base-year),
2020,2021, and 2022 initial draft report submitted to MoEFCC.

*  Disaggregated GHG emissions in the road transport sector by vehicles and fuel types have been
reportedin BTR-1.

e In-house software has been developed to analyze the sectoral fuel consumption data and related GHG
emissions.
Key Findings of the Study/Project
*  ~10% of India’s total GHG emission is due to the transport sector.
*  Theroad transport sector contributes ~ 94 % of the emissions caused by the transport sector.
*  High-speed diesel and Gasoline are the main fuel consumed in the road transport sector.
e Carsand Trucks are the main GHG emitters in the road transport sector
Life Cycle Assessment of RT- Biodiesel and DILSAAF " Processes Environmental

Impact Assessment of Room-Temperature Bio-Diesel and DILSAAF™ Sustainable
Aviation Fuel Production Processes

Obijective of the Project

¢ LCAanalysis of SAF produced from Used Cooking oil via DILSAAF " process
*  LCAanalysis of Biodiesel produced from Used Cooking Oil (UCO) via RT- Biodiesel Process

Work done in the Project

¢ LCAmodel for DILSAAF" processes for SAT production (with UCO as feedstock)
¢ LCA model for CSIR-1IP’s RT-Biodiesel and Conventional biodiesel processes (with UCO as
feedstock)
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Key Findings of the Study/Project

¢ GHG emission of SAF produced from UCO via DILSAAF " process is ~ 90 % lower than
conventional Jet Fuel.

*  GHG emission of Biodiesel produced from UCO via RT-Biodiesel processis ~ 93 % lower than
petroleum diesel
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Life Cycle Assessment of RT- Biodiesel and DILSAAF™ Processes and their
Comparison to Conventional Processes

Certification of Registered Vehicle Scraping Facility

Sr. | Name/Address Name of the Inhouse/Collob/
No | of RVS*F Sponsor Sponsored/Consultancy
1 | Certification of Registered Vehicle | Pine View Technology Consultancy
Scrapping Facility CNP-0182 Private Limited
2| Certification of Registered Vehicle | Nirvana Scrapers Consultancy
Scrapping Facility CNP-0183
3 | Certification of Registered Vehicle | GADAR KhardaPvt. LTD. | Consultancy
Scrapping Facility CNP-0184
4 | Certification of Registered Vehicle | GADAR KhardaPvt. LTD. | Consultancy
Scrapping Facility CNP-0190

Obijective of the Project

e CSIR-IIPis among the test agencies specified in Rule 126(A) of CMVR.
e CSIR-IIPis doing the regulatory and compliance audit of the Registered Vehicle Scrapping facility as
per GSR 653(E)

Work done in the Project

Pre-audit, Audits and Enhancement of Audit compliance carried out for RVSF facilities as per the
regulatory framework.

Key Findings

RVSF improvements suggested to the RVSF operators and necessaty facility/operational implementations
by RVSF operators.
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Rating of Engine Components

Sr. | Project Title Name of the Sponsor Inhouse/Collob/
No Sponsored/Consultancy
1 | To study the deposits & distresses Shell India Sponsored

characteristics of a four-cylinder
diesel engine SSP-0139

2 | To study the deposits &distresses IDIADA, INDIA Sponsored
characteristics of 3 passenger car PVT LTD, PUNE
engine components. SSP-0142

3 | To study the deposit and gear AVL, Technical Centre Sponsored
distresses characteristics of selected
components of two-wheeler engines
SSP- 0147

4 | To study the deposits &distresses IDIADA, INDIA Sponsored
characteristics of 3 passenger car PVT LTD, PUNE
engine components.SSP-0153

5 | To study the deposits & distresses FEV India Ltd., Pune Sponsored
characteristics of 08 nos. of
two-wheeler engines. SSP-0170

6 | To study the deposits & distresses IDIADA, INDIA Sponsored
characteristics of components of PVT LTD, PUNE
two commercial engine .SSP — 0194

7 | To study the deposits & distresses IDIADA, INDIA Sponsored
characteristics of the components PVT LTD, PUNE
of two diesel engines. SSP — 0198

Objective of the Project

*  Tostudy the deposit/distress/sludge characteristics of engines components

Work done in the Project

Clients namely M/s Shell India Markets Pvt Ltd, M/s Lubrizol India Pvt. Ltd, M/s AVL Technical Centre
Pvt. Ltd, M/s IDIADA Automotive Technology India Pvt., and M/s FEV India Pvt. Ltd, Pune requested
CSIR-IIP to study the deposit/distress charactetistics of the components of diesel and petrol engines after
the completion of the trial at their end. CSIR-IIP’ rater carried out the deposit rating of critical engine
components as per the procedure of ASTM manual # 20/21. This report describes the results of the
deposit/distress rating carried out. The final report submitted to client summarizes the performance of
engine oil with respect to engine deposits build-up (Carbon, Sludge & Varnish) and assessment of condition
of critical engine components.

Key Findings of the Study

Outcomes of these types of projects are really helpful for the automobile and related industries for
following GHG protocol, by evaluating a carbon-neutral lubricant for reducing fuel consumption and
carbon footprints in modern vehicles.
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Design and Development of High-entropy Alloys using Artificial Intelligence for Gas
Turbine Applications, Sponsored: CSIR, New Delhi

Objective of the Project

The work will lead to the development of high entropy alloy with a tensile strength 40% higher and ductility
20% higher than the existing Inconel alloy used in a gas turbine application.

Work done in the Project

We have compiled a comprehensive High Entropy Alloy (HEA) database and utilized various machine
learning algorithms to predict strength and ductility. To enhance and validate the ML model, we
incorporated multi scale and multi phasic simulations, refining our predictions with experimental data.
Through a multi objective optimization approach, we determined optimal compositions for achieving target
properties, designing more than 10 HEA sets with strength and ductility exceeding nickel-based alloys. This
design was experimentally verified, followed by high-temperature mechanical testing and micro structural
characterization. In addition, we developed a high-temperature strength map for HEAs and created an
algorithm capable of generating similar maps for various alloy compositions. To make this research
accessible, we designed a graphical user interface (GUI) for a material informatics software tool that predicts
strength and ductility for any HEA composition. This tool empowers researchers and industry experts to
explore custom HEA properties efficiently, advancing material design and broadening the application
potential of high-performance alloys in demanding environments.

Key Findings of the Study
e Achieved bulk synthesis of High Entropy Alloys (HEAs) in the range of 5 kg to 30 kg, enabling

scalability for practical applications.

. Developed High Temperature strength map-using database of stress-strain of HEA at elevated
temperatutre

e Developed Graphical user interface material informatics software for predicting strength and ductility
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1.5 Jueadiy ¢d |Hiv garf@al y¥rT / Upstream and Wax Rheology Division

1.5.1 amuf¥re wiRed wuiarv— gfear gtenfier / Waste Plastic Conversion—Process
Technology Area

Depolymerization and Upcycling (DEPOLUP): Improving TRL of CSIR-ITP-GAIL Technology
for Waste Plastics to DieselPlastic: (CSIR funded)

Objective
. Production of diesel with 80% throughput and 63% conversion to diesel with segregated
waste plastics

CSIR-IIP alongwith GAIL has developed a thermo-catalytic pyrolysis process for conversion of waste
plastic (majorly composed of polyolefins)to gasoline, diesel and aromatics. The process being developed at
lab scale has been validated at the bench scale and a 1 TPD plant along with necessary pre-treatment facilities
has been set up for converting waste plastics to diesel. The 1 TPD plant is operational in CSIR-IIP campus
and the fuel produced from 1-TPD pilot plant meets most of the parameters of diesel specifications (BS-
VI). CSIR-IIP has taken trial runs on 1 TPD plant and has identified a few areas for further improvement.
In this mission mode project, the aim is to increase the TRL through technical intercessions like
incorporating of minor design changes and process optimization. This would facilitate adoption of
technology for setting up commercial plants that can utilize waste plastics, majorly polyolefins into drop in

substitute diesel fuel.

Conversion of Waste Plastics to Fuels
An enormous plastics generation across the globe without the feasible and efficient recycling technology
have resulted the severe environmental impacts (soil, marine and air pollutions). Therefore, it is essential to
invent a viable solution for utilization of these waste plastics
5 (especially single used plastics). In this view, CSIR-IIP in
! association with GAIL India has conceptualized, designed,
developed and evaluated a novel process of converting polyolefin
waste plastics like polyethylene and polypropylene into any one of
the products, i.e., gasoline or diesel or aromatics along with
liquefied petroleum gas (LPG). The 1 ton per day (TPD) demo
plant has already been set up along with GAIL (India) Ltd. at
CSIR-1IP Dehradun. Currently, we are evaluating the developed
process to achieve the desired/designed capacity of the process.
Besides, we are working towards improving the scale of
technology readiness level (TRL) by amending the issues related to
operation and design. This can be achieved by optimizing the
process parameters to maximize the yield and quality (as per BS-VI
specification) of desired fuel and optimizing the catalyst

performance.

Apart from the aforementioned research works, we are making

Pilot /Dmo Plant for ﬁversi of cfforts towards understanding of the correlation between the
Waste Plasticsto Diesel at CSIR-IIP Dehardun
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structure and composition of polyolefin feedstock with pyrolysis oil. Importantly, we also evaluated the
kinetics and thermodynamics of the thermal breakdown (pyrolysis) of real-world waste plastics (majorly
composed of polyolefins) like mixed waste plastics, packaging plastic bag waste, personal protective
equipment kit waste, and milk pouch waste obtained from the local dumping sites. This kinetic analysis
confirmed that the mixed waste plastics consume significantly higher energy than the other types of waste
plastics to initiate the thermal breakdown reaction. This thermo-kinetic investigation can contribute
towards comprehensive understanding and utilization of waste plastics collected from actual dumping sites
for optimizing the real-time reaction devices and producing useful petrochemical products like diesel,

gasoline, benzene, toluene, and xylene in an eco-friendly and sustainable way.

152 SRS SI-UldRIgS A &3 / Catalytic De-polymerisation Area
(a) Feasibility of producing benzene-rich aromatics from waste cooking oil (WCO) (HCP-
054)-CSIR funded

(b) Development of catalyst(s) based on nano concepts for the Dehydrogenation of Propane to
Propylene (GAP-0141) - SERB/ANRF Sponsored

(c)  Analysis and Up-gradation of Pyrolysis oils for meeting fuel specification as per BS-IV/VI
(HCP-0046) -DEPOLUP Mission mode project
Obijective of the Project

(a) Develop a proof of concept consisting of a catalyst and process for the production of benzene-rich
BTX by utilising WCO at a throughput level of 1.6 -2.4 litres/ day with >80% paraffin-rich UCO
conversion to >65% benzene-rich aromatics (with a benzene selectivity of =20%).

(b) Design and development of noble metal free catalyst for the low temperature non-oxidative
dehydrogenation of propane to propylene

(o Process technology to upgrade pyrolysis oil to transportation fuel as per BS-IV/ VI specification

Work done in the Project

(a) Near 70-80% conversion of waste cooking oil (WCO) to>15% benzene rich aromatics were
obtained with Zn based Zeolites ata reactor loading of 5g.

(b) Various bi-metallic Sn-based nano-zeolites have been synthesized. Near 52% conversion with 32%
propylene yield was obtained at 450°C under atmosphere pressure. Steady conversion and yield till
24h time-on-steam

(o Suitable catalyst compositions have been identified and established the proof of concept at a 5g
scale for upgradation of pyrolysis oil.

153 3U¥W &3 / Upstream Area

A Bench Scale High Pressure Visual Autoclave: Assessment of Green Hydrate Inhibitors
for Deepwater Energy Production

Name of the Sponsor: Science and Engineering Research Board (SERB), India;

Objective of the Project

To develop new biocompatible additives (low-dosage hydrate inhibitors) to delay the onset of hydrate
formation or prevent the agglomeration of hydrate particles in subsea oil and gas pipelines to ensure the
flow.
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Work done in the Project
Hydrate Inhibition Performance of Newly Synthesized Additives (Patent filed)

In response to the growing demand for natural gas, oil & gas industries are moving toward deep-water or
ultradeep-water gas fields, wherein the subsea flow lines transporting unprocessed fluid to the
processing facility are at high risk of gas hydrate formation and blockage due to the highly favorable
thermodynamic conditions of flow lines for hydrate deposition. In order to make the deepwater NG
fields economically viable, considerable research and development are required for the design and
deployment of “make in India” hydrate inhibition products.

Herein, we have identified/synthesized new hydrate inhibitors that simultaneously prevent both particle
agglomeration and hydrate deposition in the pipelines. we synthesized a new class of hydrate inhibitors
and accessed their performance using a high-pressure visual reactor at 4.5 MPa pressure and 274.5K
temperature. A synthetic natural gas mixture (methane 92% + ethane 5% + propane 3%) and
cyclopentane was used for hydrate formation. This figure presents the comparison of natural gas
consumption due to hydrate formation, which is a measure of hydrate fraction in the liquid phase. As
can be seen in the figure, ~40% hydrate is forming in the baseline (no additive) experiment, which was
reduced to ~30% with the commercially available hydrate inhibitors (PVP). With the addition of 1000
ppm of our additive, only~10% hydrate was formed in the liquid phase, representing the excellent
performance of our additive for hydrate inhibition.

Baseline (no addithee)
1000 ppm AD (CSIR-8P symihesired sdditin)
& 1000 ppm PYP (K-30)
w1000 ppm PYF K80}

'p"‘ 40% hydrate

10% hydrate

NG G, o+ L O molS CP L S MPATT 6K
T T r T T

(] 20 40 &0 80 100
Time {min)

=
8

e
£

=
£

Moles of natural gas consumed
=
2

Comparison of Hydrate Formation Kinetics in the Presence of
Commercial and our Additives

Key Findings of the Study

. We developed new hydrate inhibition additives (Patent filed) that not only reduce the rate of hydrate
formation but also prevent the agglomeration of hydrate particles in subsea pipeline conditions.
These additives would have application in deep-water gas fields located in the KG basin, India.

CSIR-CCUS Program: CO, Sequestration in Subsea Sediments as Gas Hydrates
Name of the Sponsor: Council of Scientific & Industrial Research (CSIR)

Objective of the Project

To demonstrate the feasibility of hydrate based CO, sequestration and stability (CO, seepage) in subsea
sediments collected from the northern and eastern Arabian Sea. Moteover, to understand the influence of
CO, injection/ CO, seepage from hydrate sediments on oceanic organisms (e.g. Diatoms, Foraminifera,

Seaurchins, Phytoplankton composition etc.).
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Work done in the Project

To achieve Panchamrit's targets of net zero by 2070, announced by the Hon'ble PM, India has to adopt
carbon-neutral technologies like carbon capture and sequestration (CCS). In this direction, we are working
on a new technology of CO, hydrate formation in sub-sea sediments. Herein, we would be able to sequester
the flue gas/CO, coming from thermal power plants and refineries located in the coastal states. One of the
objectives of the project is to demonstrate the feasibility of hydrate-based CO, sequestration and stability
(CO, seepage) in subsea sediments collected from the northern and eastern Arabian Sea. In this direction, a
new high-pressure reservoir mimicking setup that can represent the realistic subsea CO, injection process
has been commissioned at CSIR-IIP. Moreover, we explored the deep Arabian Sea and collected various
gravity cores/ sediments and seawater from various sites/depths ranging from 100 meters to 2000 meters.
CO, storage capacity in these sediments will be obtained using the high-pressure setup.

Gravity Core and Sediments Collected from Deep Arabian Sea

Key Findings of the Study

Commissioned a bench-scale hydrate-based CO2 sequestration prototype.

Collected the deep water Arabian sea sediments/cores and seawater from various depths and

areas for CO, sequestration tests.

Carbon Dioxide Sequestration in Arabian Sea

Carbon dioxide (CO,) is the primary greenhouse gas responsible for global warming and climate change.
According to a report from the International Energy Agency (IEA), global energy-related CO, emissions
increased by 1.1% in 2023, amounting to 410 million tonnes (Mt) of CO,and reaching a record high of 37.4
billion tonnes (Bt).

Carbon capture and sequestration (CCS) is a crucial strategy for achieving global net-zero emission targets.
Among the various options, gas hydrate-based CO, sequestration in subsea sediments has attracted
significant attention due to its high storage capacity—about 3.5 cubic meters of hydrate can store one tonne
of CO2 and long-term stability in the sediments. Understanding the kinetics of hydrate formation and its
stability in natural subsea sediments and seawater is essential for advancing this technology. Therefore, in
this study, we investigate the kinetics of CO, hydrate formation in sediments and seawater collected from the
Arabian Sea. We use both pure CO2 and a mixed gas of CO2/N2 for our experiments. These tests are
conducted in the presence of biocompatible kinetic promoters, specifically amino acids, under subsea

pressures and temperature conditions using our high-pressure reactor facility. The conclusions and
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recommendations drawn from this study are as follows: The sandy sediments of the Arabian Sea exhibit a
wide particle size distribution, ranging from 74 to 250 um, while the clayey particles are significantly smaller,
measuring between 0.5 and 6.0 um. The study successfully demonstrated CO2 hydrate formation using
sandy sediments from the Arabian Sea. It was found that approximately 148.56 mg of CO2 can be stored per
cubic centimeter of sediment pore volume. In contrast, this storage capacity decreased to 59.98 mg in clayey
sediments and 45.57 mg in mixed sediments (sandy + clayey). These results indicate that the presence of clay
restricts mass transfer and limits further contact between CO2 and water molecules within confined spaces,
thereby reducing the sediment's CO2 storage capacity. For future studies, it is recommended to characterize
hydrate-bearing sediments using X-ray Computed Tomography (X-CT) or magnetic resonance imaging
(MRI). Additionally, the introduction of amino acids (AAs) during CO2 hydrate formation in sandy and
clayey sediments was found to enhance the growth kinetics of CO2 hydrates. Overall, this investigation
could substantially contribute to CO2 storage in Arabian Sea sediments in the form of CO2 hydrates.

Additionally, we developed a dynamic model to predict the kinetics of CO2 hydrate formation in porous
media. This model demonstrated excellent performance across all clayey-sandy sediments studied. Our

findings can serve as a benchmark for future field scale tests in deep-sea sediments.

¥ 588 &

€O, storage capacity (V/V)

Co2 Sequestration in Subsea Sediments in the form of Solid Gas Hydrate
Crystals (Adapted from Gurjar et al., 2023)2
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1.6 A=Yl WHETEH q&dl Y9I /Material Resource Efficiency Division

The Material Resource Efficiency Division (MRED) at CSIR-Indian Institute of Petroleum (CSIR-1IP) is
dedicated to promoting sustainable practices in material use and resource management. This division seeks
to enhance the efficiency of material resources through research and development across various domains,
including waste management. It aims to create technologies for the effective recycling and recovery of
valuable materials from agricultural and industrial wastes, such as biomass, used oil, and other byproducts.
By integrating the tools of biotechnology, thermochemistry, and life cycle analysis, MRED strives to develop
innovative materials that are both efficient and sustainable, ultimately reducing the environmental impact of
material extraction and usage. Over the past year, CSIR-IIP MRED has diligently addressed various research
challenges, including predicting health profiles of individuals through the CSIR-PHENOME program,
developing deployable technologies like mobile pyrolysers for waste biomass disposal, and creating new
products with zero waste management strategies. A brief overview of these initiatives is provided below.

1.6.1 Sld WA 3R Sig i@l / Biochemistry & Biotechnology

Phenome India-CSIR Health Cohort Knowledgebase (PI-CHeCK): A Prospective Multi-
modal Follow-up Study on a Nation-wide Employee Cohort and Role of CSIR-IIP (CSIR
Flagship Project)

One of the holy grails of preventive precision medicine is to predict the health trajectories of individuals to
allow early intervention and prevent the onset or complications of the disease. Such prediction of health
outcomes has traditionally been accomplished by developing risk scores based on limited data from
prospective cohort studies. The advent of multi-omics data and artificial intelligence-based big-data
analytical tools has opened an unprecedented opportunity for developing novel personalized risk matrices to
predict health outcomes. This was evident during the recent pandemic of COVID-19 when CSIR, in its
more than forty constituent laboratories and centers spread all over the country, initiated a longitudinal
cohort study (Phenome-India Cohort) to estimate the burden of COVID-19 and to assess antibody stability.

About the Initiative

The ability to predict the health trajectories of individuals based on their personalized risk scores can help
formulate a preventive roadmap before the onset of the disease or its complications. Currently, most of
these risk prediction algorithms are based on epidemiological data from the Caucasian population, and there
is liberal evidence that they do not work well for the Indian population due to ethnic diversity, varied dietary
and lifestyle patterns, and altered risk profiles. In this multi-centric pan-India study, CSIR aims to address
these challenges to develop clinically helpful personalized risk prediction scores for cardio-metabolic
diseases that will apply to the Indian population. This multi-centric program involves the longitudinal
collection and bio-banking of biological samples from ~10,000 CSIR employees, pensioners, and their
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spouses with a concurrent collection of multi-parametric data that include clinical questionnaire, lifestyle
and dietary habits, anthropometric parameters, imaging/scanning, biochemical data, and molecular data
including genomics, plasma proteomics, metabolomics, and fecal microbiome among others. In addition to
exploring the data for associations between various parameters and cardio-metabolic outcomes, CSIR
intended to develop predictive models using artificial intelligence algorithms to predict phenotypic
conditions and create an integrative network of various genomics, proteomics, and metabolomics
parameters to understand systemic regulation. The study would help realize the realms of precision
medicine for the Indian population, and the data generated in the study may have the potential to refine the
normative values of several parameters in the context of the Indian population.
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Phenome India-CSIR Health Cohort Knowledgebase (PI-CHeCK)

Outcome

The project is being led by CSIR-IGIB, and all CSIR sister labs, including CSIR-IIP and CSIR-HQ, are
involved. Along with the Nodal lab, the first nationwide sampling (limited to CSIR labs) was executed in June
2024. In CSIR-IIP, 394 participants gave samples during 1-6 May 2024. All participants received reports for
blood analysis, gut microbiome, skin, liver, lungs, and ECG reports through their secured portals. The

second sampling phase is planned for 2025, between January and April.

Valorizing de-oiled Yeast Biomass for Sustainable Biorefinery Applications: Sponsored by CSIR

Objective of the Project

Valorization of de-oiled yeast biomass into the quality compound

Work done in the Project

The growing and evolving industrial system demands multiple methods for optimum conversion of
resources. The transition from fossil-based resources to renewable carbon-based bioprocesses as an
essential component of bio-economy generates vatious waste/by-product streams that require addressing.
One such solid by-product stream is valuable carbohydrates-rich de-oiled yeast biomass originating from the
oleaginous fermentation process, which can be extracted and modified for application in different

industries. The present study deals with the valorization of de-oiled yeast biomass to a glucan-chitin
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complex. The process of extraction investigated was based on scalability and minimal release of chemical
load to the environment. The obtained complex was assessed through vibrational, resonance, and

photoelectron spectroscopy for quality and structural profiling;

Further, de-oiled yeast biomass can be carbonized to develop biochar as a sustainable resource for
fabricating coin cell supercapacitors. The investigation on direct and indirect CO, activation demonstrated a
high efficiency of direct processing of this carbon-rich feed in the charge storage application. Electrostatic
double-layer capacitance (EDLC) and pseudo-capacitance were observed as the charge storage mechanisms.
Notably, the supetcapacitor exhibited promising energy and power density measurements of 13.5 Wh/kg
and 2113 W /kg, respectively. The study highlighted the potential of de-oiled yeast cake-detived biochar as a
suitable and environmentally friendly electrode material for energy storage applications, emphasizing its

importance and use in sustainable innovations in developing super capacitor technology.

Key Findings of the Study/Project

A glucan-chitin complex with 49.22 wt.% glucan and 17.07 wt.% chitin was obtained, exhibiting a helical
arrangement of B-(1—3) and B-(1—0) glucan chains linked to chitin via 3-(1-—4) linkage. The results
showed that the investigated valorization route could be integrated with the yeast lipid production chain to
obtain these quality compounds from the process by-product stream. The green chemistry metrics indicated
the need to recover compounds from the by-product stream for process, atom economy, and minimal waste

generation.

The de-oiled yeast biomass-derived super capacitor exhibited promising energy and power density
measurements of 13.5Wh/kgand 2113 W/kg, respectively. The study highlighted the potential of de-oiled
yeast cake-derived biochar as a suitable and environmentally friendly electrode material for energy storage
applications, emphasizing its importance and use in sustainable innovations in developing supercapacitor

technology.

De-oiled Yeast Valorized to Glucan-Chitin Complex
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Transforming Waste: Lipase Production from Used Cooking Oil for Environmental
Biodegradation

Objective of the Project

Lipase enzyme production from Used Cooking Oil (UCO) and its application in bioremediation

Work done in the Project

India generates about 3.2 million tonnes (MT) of used cooking oil (UCO) annually. UCO poses significant
environmental challenges, as it clogs municipal sewer systems and reduces the efficiency of wastewater
treatment plants. It can also severely impact aquatic and marine life, forming a coating that suffocates fish,
birds, and plants, hindering their respiratory processes and leading to their death. Therefore, addressing
UCO disposal is also essential for safeguarding urban infrastructure and natural ecosystems. UCO collected
from alocal NGO was characterized in detail against a commercial olive oil for its fatty acid composition and
used as a cheap and inexpensive feedstock for lipase production using a mesophilic yeast. It was observed
that apart from low pH and it's unpleasant odour, UCO typically had similar composition as that of
commercial OO with slightly higher amount of free fatty acids, notably Palmitic and Linoleic. Lipase
production was optimized by varying the physical parameters (pH, temperature and time) and media
composition (mineral salts, carbon and nitrogen sources). It was observed that temperature and time were
the most significant factors influencing lipase production and a UCO concentration of 1% w/v was optimal
for lipase yields with activities > 100 IU/mL. The crude lipase demonstrated an impressive capability to
degrade approximately 46 £ 0.70% of used engine oil (UEO) over a 15-day period. In comparison, the lipase
extracted from Candida rugosa, which served as a reference, achieved only 30% degradation of UEO within
the same timeframe. Notably, the crude lipase was effective in breaking down both short-chain and long-
chain hydrocarbons, a feature thatis typically not accomplished by other varieties of lipases.

Key Findings of the Study/Project

Lipase could be produced using cheap and inexpensive feedstock such as UCO. Under optimized
conditions, the lipase yield was enhanced ~2 folds. The biodegrading activity of the enzyme resulted in the
removal of linear, branched, and cyclic alkanes with chain lengths ranging from C4 to C40 in the UEQO.
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Glycerol Valorization to 1, 3-Propanediol (PDO) using Newly Isolated Citrobacter Freundii
IIPDR3

Objective of the Project

To develop an end-to end process for glycerol-based 1,3 PDO production from a newly isolated Citrobacter
freundii IIPDR3, including its downstream processing,

Work done in the Project

Glycerol-based biotechnological production of 1, 3-propanediol (PDO) has taken center-stage after its
recent commercialization by Metabolic Explorer. During 2023-2024, batch fermentation studies were
conducted to unveil the potential of a novel alkalophilic, BSL.-1 bacterium Citrobacter freundii IIPDR3 to
produce 1,3-PDO from glycerol. The culture conditions were optimized at shake flask level using one
variable ata time (OVAT) approach and statistically significant parameters were identified.

Key Findings of the Study/Project

1. The optimal conditions for batch production of 1,3-PDO were: phosphate buffered glycerol-based
medium essentially containing 1.5 g/L ammonium sulfate, 3 g/L yeast extract, 0.5 g/L. magnesium
sulphate; temperature: 36°C; pH-stat of 8.0 and inoculum size being = 35 ug bacterial cells/ml on dry
cell weight (DCW) basis.

i.  Incorporation of 0.2% Tween-80 in the fermentation medium, improved glycerol uptake rate and
prevented self-flocculation of bacterial cells.

ii.  Using liquor NH3 as a neutralizing agent, C. freundii IIPDR3 produced a maximum of 18.04 = 0.76
g/L 1,3-PDO from pure glycerol, with productivity and yield being 1.72 g/L/h and 0.53 gg-1,
respectively.

tv. ~ When the robustness of the strain was tested on crude glycerol (CG), it accumulated 9.65 and 11.11
g/1.1,3-PDOin 7hand 10.5 h with initial glycerol concentrations of 20 and 40 g/L, respectively.

Fisheries waste Utilization & Product Development for Growth & Propagation of
Microorganisms, Sponsored by CSIR

Objective of the Project

Formulation of low-cost microbial culture medium (at two kg scale) from fishery wastes and validation
onBacteria (E.coli) and Yeast (Saccharomyces cerevisiae).

Work done in the Project

A study was undertaken to develop a high-quality nitrogen supplement (substitute of peptone and tryptone)
from mixed fisheries waste through the production of fish silage. The work done in the process included the
optimization of key hydrolysis parameters such as temperature, hydrolyzer concentration, hydrolysis time,
and agitation speed (RPM). These parameters were fine-tuned to maximize the recovery of bioavailable
nutrients, including proteins, peptides, amino acids, and short-chain fatty acids. The resultant hydrolysate
was further processed into a stable, solid powdered form through encapsulation. This encapsulated powder
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was evaluated for its efficacy as a complete nitrogen source, substituting peptone and tryptone in microbial
culture media. The growth performance and kinetics of bacterial and yeast strains were assessed using the
developed supplement in suspension culture. Additionally, a cost analysis for small-scale production (1 kg)
of the encapsulated product was carried out to evaluate its economic feasibility. This approach
demonstrated the potential of fish silage-derived supplements to serve as an affordable and sustainable
alternative to conventional nitrogen sources in microbial culture systems.

Key Findings of the Study/Project

The study demonstrates the successful development of a sustainable and cost-effective nitrogen
supplement from mixed fisheries waste through fish silage production. By optimizing hydrolysis parameters
such as temperature, time, and agitation speed, high recovery of proteins was achieved. The results indicated
that the highest protein concentration of 76mg/g in fish silage was achieved at a temperatutre of 30°C and a
shaking speed of 150 rpm. Additionally, a formic acid concentration of 3% was found to be optimal for
producing fish silage, as evidenced by the elevated protein concentration in the final product. Furthermore,
the study revealed that silage formation from fish chunks required 30 days, whereas minced fish waste
achieved silage formation in only 6 days. Notably, after optimizing the shaking speed, the silage formation
time was further reduced to just 2 days. Encapsulation converted the hydrolysate into a stable powdered
form, making it suitable for storage and transport. The encapsulated powder effectively replaced
conventional nitrogen sources like peptone and tryptone, supporting robust growth and favorable kinetics
for bacterial and yeast strains in suspension cultures. The study revealed that the fish silage can replace the
peptone derived from animal and plant sources. Additionally, the amount of yeast extract required for the
proper growth of microbes can be minimized while using the fish silage-formulated medium. A growth
enhancement of 11-13% was observed when commercial yeast extract and peptone were replaced with our
in-house developed fish waste-derived medium. A cost analysis for small-scale production (1 kg) confirmed
its economic feasibility, with potential for cost reduction at larger scales. This approach offers a renewable
alternative to traditional nitrogen sources, reduces fishery waste pollution, and supports industrial
applications in fermentation, probiotics, biofertilizers, and bioremediation. The findings highlight its
potential to promote circular bioeconomy models while addressing sustainability and cost-efficiency in
microbial production systems. The outcome revels that the fish silage can be a better substitute for peptone
derived from animal and plant sources.

1.6.2 &dqd TATH AT / Sustainable Impact Assessment Area

Valorisation of Spent Aroma Biomass through Thermochemical Methods (HCP-0007),
Sponsored by CSIR

Obijective of the Project
To carry out value addition to the distilled spent aromatic biomass through pyrolysis and hydrothermal

liquefaction route

Work Done in the Project

Slow pyrolysis of Lemongrass was conducted at various temperatures. 400 °C was concluded as the
optimised temperature, and 60 mL of bio-oil was sent for further testing. Slow pyrolysis of Tagetes nrinnta
biomass was conducted at various temperatures. 450 °C was concluded as the optimised temperature, and
100 mL of bio-oil was collected and sent for further testing. Hydrothermal liquefaction reactions of
Lemongrass and Tagetes were performed. Slow pyrolysis of Mentha, Palmarosa, and Tulsi was carried out
to optimise the reaction parameters. Catalytic pyrolysis of Mentha, Palmarosa, Eucalyptus, Lemongrass, and

Tagetes with ZSM-5, Y-zeolite, and Mordenite was performed at their respective optimised temperatures.
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Slow pyrolysis of Geranium Marc and Marigold Flower Waste was performed at various temperatures. The
concluded optimised temperature for Geranium Marc and Marigold Flower Waste was at 400 °C for both
feedstocks.

Key Findings of the Study/Project

Optimisation of the reaction conditions for the slow pyrolysis of all the spent aroma biomass provided. The
characterisation of biomass, bio-oil and biochar obtained from the slow pyrolysis has been done. The
GCMS analysis concluded that the bio-oil from the spent aroma biomass contained a high concentration of
phenolics. The various characterisations of biochar concluded that it has a good porous structure. The bio-
oil obtained from the catalytic pyrolysis was characterised through GCMS, revealing that it contains

increased concentrations of phenolics as compared to non-catalytic slow pyrolysis.

1.6.3 THI-sheferTeeh TThaT &7/ Thermo-Catalytic Processes Area

Demonstration of Mobile Pyrolyser for Conversion of Agricultural Residues for Production of
Bio-oil and Bio-char, Sponsored by Government of Odisha

Obijective of the Project
To demonstrate the effective utilization of waste agricultural biomass through production of biomass

pellets for energy application and production of bio-char for soil amendment and bio-oil for value addition

Work Done in the Project

CSIR-IIP has installed and demonstrated biomass hammer mill, conveyor system, biomass Pelletisation unit
(50 kg/hrt), Biomass pellets burner and biomass pyrolysis unit (30 kg/hr) for the production of bio-char and
created Common Facility Centre (CFC) at Agricultural farm, Umerkot, Nabarangpur, Odisha which was
inaugurated on 14" June 2023 By Dr. K.I. Mishra, TAS Collector/DM Nabarangpur. CSIR-IIP has provided
first operational and maintenance training to Mr. Saurabh Gain (AAE) incharge CFC facility as nominated
by DM Nabarangpur, provided during 8-15" June 2023 and second handholding training provided during 7-
14" February 2024. During the training session, biomass pellets from rice straw, ragi straw, ragi husk Arhar
twigs, rice husk were produced and mobile pyrolyser was demonstrated with rice straw pellets and
approximately 120 kg biomass was processed. Approx. 35 kg bio-oil handover to Dr. Manish Kumar (CSIR-
IMMT) however 40 kg bio-char kept at CFC facility. Biomass Pellets was also tested to run a cold storage at
Borigumma Village to store local produces like vegetables, fishes, fruits, etc. and plant owner was interested

to buy pellets on regular basis.
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1.7 glgdldioll ¢d g8 /Tribology & Combustion
1.7.1  grsdicis / Tribology

Development of Lubricating Oil (HALRC-35M) for Helicopter Transmission Gear Box
Sponsor: Hindustan Aeronautics Limited, Bangalore

Objective
° To develop/select EP additive as per the desired gear lubricant specifications.
. Modify the gearbox lubricating oil used in helicopter transmission by using an additive to improve

the load-carrying capacity performance and maintain the film thickness of the lube oil as per the
desired specifications.

Work done

The fully formulated synthetic gearbox lubricating oil reported inferior extreme pressure behaviour and
poor friction and wear resistance. Lubricating oil was characterised by its physical, chemical, and tribological
characteristics, which were determined using various experimental and analytical techniques. Accordingly,
an additive package of Polyoxyethylene Oleyl Ether Phosphate blended with an optimised dose of seal swell
agentand the anti-oxidant was added to the lubricating oil to its performance behaviour. The laboratory tests
reported the desired performance behaviour. However, when blended and stored in the tin cans, the newly
blended lubricant corroded the can's surface. Hence, the additive package was replaced with an Anionic
Phosphate Ester-based additive. The laboratory tests, along with the complete physico-chemical
characterisation, confirmed the eligibility of the additive for its use in gear oil formulation. The lubricant
blend was also tested for its corrosion resistance and compatibility with the tin material.
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Key Findings of the Study/Project

To booster dose a fully formulated lubricant, the additive to be blended must be compatible with the existing
lubricant additive package. A non-compatible additive can negatively affect the lubricant's performance,
resulting in malfunction and failure of the entire system.
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Testing of Fire-Resistant Hydraulic Fluids as per IS 10532 and IS 7895 Sponsor: M/s
Quaker Chemical IndiaLtd. and M/s. Hydrocarbons & Chemicals Kolkata

Objective

To test and evaluate the Fire Resistant Hydraulic Fluids(FRHF) for their characteristic properties as per the
standard test procedures.

Work done

Lubricants are an integral part of the machinery used in industrial, mine, marine, construction and domestic
applications. Apart from lubricating the contacting surfaces, it helps reduce friction and wear between them.
The lubricant performs many functions depending on the machinery and application where it is used. The
specialised operations of lubricants involve transferring heat, sealing action, carrying away wear debris,
cleaning and cleansing the system, etc.

Hydraulic fluids have a significant share in the fire-resistant lubricants category. The types of hydraulic fluids
are categorised and defined within the ISO 6743-4:2015 standard. Those with fire-resistant properties,
commonly called fire-resistant hydraulic fluids (FRHF), are of six categories: HFAE, HFAS, HFB, HFC,
HFDR and HFDU. These fire-resistant hydraulic fluids are formulated as oil in water emulsions, water in oil
emulsions, water-glycol solutions or phosphate esters. Other than these, other synthetics such as polyol
estet, polyether glycols, and natural esters are also used as fire-resistant hydraulic fluids.

Due to their chemical composition, fire-resistant hydraulic fluids display unique characteristics. Hence, M/s
Quaker Chemical India Pvt. Ltd. Kolkata and M/s. Hydrocarbons & Chemicals Kolkata wanted their FRHF
of the category HFDU 68 to be tested and evaluated as per standard test procedures prescribed in IS 10532
Part V and IS 7895. The lubricants were tested for their Appearance, Water content, kinematic viscosity,
Viscosity Index, Air release properties, relative density, emulsion characteristics, acidity, foaming
characteristics, corrosion and rust prevention characteristics, ash content, seal compatibility, flash, fire and
pour points, thermal and hydrolytic stability, fire resistant characteristics, four ball wear, FZG EP and
Biodegradability properties.

Pinion Surface after the 12th LLoad Stage

Mating Gear surface after the 12th Load Stage

Key Findings of the Study/Project

The HFDU 68 lubricant samples from M/s. Quaker Chemical India Ltd. and M/s. HydrocTarbons &
Chemicals Kolkata are synthetic, water free, Polyol ester-based fire resistant hydraulic fluids. The lubricants
meet the norms and standards for the FRHF fluids as per Indian Standards.
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Compatibility Studies of Lubricating Greases
Sponsor: Balmer Lawrie & Co. Ltd. Kolkata

Objective

To investigate the compatibility between the greases of two different make.

Work done

Lubricating greases are "solid to semifluid product of dispersion of a thickening agent in liquid lubricant".
The greases are used to lubricate the contacting surfaces and are expected to remain in contact with the
surfaces under any given operating condition without leaking out. Greases usually lubricate machine parts
exposed to heavy loads at lower speeds. There are a wide range of greases available in the commercial
market. The OEM-recommended greases are typically used to achieve the desired life expectancy and
machinery performance. However, due to the improved chemistry and availability of enhanced products, it
is being explored to change/exchange or top-up the existing greases with the competitively new ones
available in the market. The greases of similar NLGI consistency, possessing similar characteristic
properties and intended for similar applications but of different make, are likely to be interchanged.
However, for this, the two interchangeable greases should be compatible.

The compatibility of the two greases ascertains compatibility between the base oil, thickener and additive
package of the two greases being considered. It is quantified quantitatively and qualitatively by considering
the improvement or decrease in the performance of the resultant grease obtained after mixing the two
candidate greases in varying concentrations. The compatibility of greases is of utmostimportance as mixing
two greases can produce a substance markedly inferior to either of its constituent materials. A mixture of
incompatible greases most often softens, sometimes excessively. Occasionally, it can harden. In extreme
cases, the thickener and liquid lubricant will completely separate. Bleeding can be so severe that the mixed
grease will run out of an operating bearing. Excessive syneresis can form pools of liquid lubricant separated
from the grease. Dropping points can be reduced to the extent that grease or separated oil runs out of
bearings at elevated operating temperatures. Such events can lead to catastrophic lubrication failures.

The compatibility of the greases is assessed using ASTM D: 6185 standard test procedure. The study
evaluated the compatibility of the binary mixtute of lubricating greases supplied by M/s. Balmer Lawrie &
Co. Ltd. Kolkata. M/s Balmer Lawrie & Co. Ltd. Kolkata provided an adequate quantity of the test sample
coded as (i) CLW (Sample collected 07/12/2023) and (ii) Synthplex EM-2 Grease (Batch No. ARL/01-2023,
Month: December 2023).

The compatibility of the binary mixture of supplied lubricating greases was evaluated as per ASTM D: 6185.

The standard specifies the protocol for assessing the compatibility of a binary mixture of lubricating greases
by comparing their properties or performance to those of neat greases. Three properties are evaluated in a
primary testing protocol using standard test methods: (1) dropping point by Test Method D560, (2) shear
stability by Test Method D217, 100 000-stroke worked penetration; and (3) storage stability at elevated
temperature by change in 60-stroke penetration (Test Method D217).

Key Findings of the Study/Project

Based on the study undertaken, it was concluded that;
0 The dropping point of the mixture is equal to or greater than that of either constituent grease, and
the greases are considered compatible

. The penetration of the mixture is equal to or between those of the constituent greases, and the
greases are regarded as compatible with the shear stability test

. The penetration change of the mixture is equal to or between those of the constituent greases, and
the greases are considered compatible in storage stability at elevated temperature test
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Compatibility /Miscibility Tests for HPCL Grade HP ENKLO FRDU 46
Sponsor: HPCL Ahmadabad

Objective

To investigate the compatibility and miscibility of FRDU 46 with lubricants of different kinds intended for
similar applications.

Work done

In industrial applications, lubricants reduce friction and wear and act as heat/power transfer mediums and
cleaning/cleansing agents. The type and chemistry of lubricants vary from product to product and from
make to make. The selection approach and screening of lubricants depend on specific characteristic
properties. The OEM often recommends the lubricant for a given application and machinery. With the
availability of various products in the market, users can select the best-performing lubricant for their use.
This approach is cost-competitive and can help reduce the organisation's purchase and logistic costs.
However, the chosen lubricant must be homogeneous and miscible with the one already used. Accordingly,
the replacement or mixing/top-up of lubricants of different make for a given application is gaining
significant importance in industrial practices. Lubricants should be compatible, homogeneous, and miscible
to replace or mix/top-up with lubricants of different makes. Hence, the Compatibility and Miscibility of
FRDU 46 with D 46, DU 4600 LLN, Sump Oil (Mixture of D 46 and DU 4600 LLN in unknown
composition) was undertaken as per IS 13656:2002. The oil samples were analysed for Kinematic Viscosity
and Pour Point. FRDU 46 was blended with three samples (D 46, DU 4600 LLN, and Sump Oil) by mixing
the samples in a 50:50 by volume ratio. The samples were then analysed for Kinematic Viscosity at 40°C and
100°C and Pour Point.

Key Findings of the Study/Project

The homogeneity and miscibility of the FRDU 46 blend with the other three samples (DU 4600 LLN, Sump
Oil and D 40) revealed No separation. This determines that the oil will remain homogeneous, miscible, and
stable when blended with reference oil after being submitted to a prescribed cycle of temperature changes.

Evaluation of Friction and Wear Behaviour of Friction Wedge Material for Railway

Applications
Sponsor: M/s. Raneka Industries Ltd. New Delhi

Objective

. To evaluate the friction and wear characteristics of developed friction wedge material

Work done

A friction wedge with a metallic/ composite liner is often desired to enhance the damping characteristics and
improve the dynamic behaviour and speed potential in railway applications. In Indian Railways, the Metallic
friction wedge is fitted in CASNUB bogies of the freight cars. The friction wedge dampens the system
through Coulomb Damping. These wedges are placed between a moving bolster and a fixed side frame so
they are left with a single degree of freedom, i.e. vertical oscillation. They rub against the metallic liner
welded on the column of the fixed side frame and are exposed to wear. Excessive wear of matching faces, i.e.,
the friction wedge, bolster slope liners, and bogie side frame column liners, reduce the damping force,
adversely affecting bogies' riding parameters.

The tribological performance of the friction wedge material can be simulated on a pin-on-plate tribo-tester
utilising reciprocating motion. Hence, the experiments were performed on a pin-on-plate reciprocating
tribo-tester, considering the operating conditions of the railway bogies. The tribo-tester comprises a stage
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that can move in the x- and y-directions. With the help of reciprocatory drive, the stage can reciprocate in the
x-direction at a desired frequency. The test plate specimen is fixed on the stage and can reciprocate at the
desired frequency and stroke length. The scope of the work included testing and evaluating friction wedge
material as per the 2486392/2024/0O /0 ED/SW/RDSO specifications laid down by RDSO Lucknow.

The as-received test specimens (pin and plate) were first coded and checked for surface conformance.
To ensure complete surface area contact, the pin was run-in on the plate at loads of 25-50N for 20-30mins
on a case-to-case basis. Once the full contact of the pin and plate pair was achieved, the specimens were
cleaned with the help of solvent and dried in an oven to remove any traces of wear debris or dirt. The dried
specimens were weighed with the help of laboratory balance to the fourth decimal place of gram. The pair
was reassembled, and the contact conditions were re-checked. After obtaining the total area contact, the pins
were loaded, and the experiments were performed per the desired conditions. At the end of the experiment,
the pin and the plate were removed, cleaned with solvent and dried in an oven to remove the traces of wear
debris. The dried specimens were again weighted with the help of laboratory balance. The weight measured
before and after the tests was used to determine the weight loss and the corresponding wear rate. The
friction force was continuously monitored and recorded with the help of data acquisition software. Each
experiment was repeated to ascertain the repeatability and reproducibility of the results.

Key Findings of the Study/Project

The experimental findings reveal that the friction wedge material meets the standard requirement as per the
specifications laid down by RDSO Lucknow.

Coeff. of Friction (1)

- Normal Force = 108N; Frequency = 2Hz
i ﬁ Stroke length = 25mm; Test duration = 18000s

0 2000 4000 ™ 6000 ™= 8000 =4 (000 200044000 6000800020000
Time (s)

Figure: Frictional Force at 2Hz and 108N for 5hr test duration

R&D of Significant Impact

Influence of Genetic Algorithm Optimized Vein Bionic Surface Texture on the
Performance of Hydrodynamic Journal Bearing

Surface texturing is an efficient approach for boosting bearing performance. Therefore, a vein bionic
texture was applied to the surface of the hydrodynamic journal bearing to improve its bearing performance.
The bionic texture was inspired by the pattern of a peepal (ficusreligiosa) leaf and optimised by a bio-
inspired genetic algorithm technique. The GA-optimized vein bionic texture significantly improved bearing
performance, with the stability parameter increasing by up to 19% and friction torque being reduced by up to
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47%. This class of surface texture improves both static and dynamic characteristics of the bearing. The
Bifurcation diagram was plotted to examine the system's stability. The outcome of this work will be a
valuable contribution to bearing design and lubrication analysis.

Fluid-film journal bearings are integral machine components of heavy rotating machinery systems.
These classes of bearings have high load-carrying capacity. In machines, they support the loaded rotating
members and provide a low-friction environment. Rotating machines' stability and performance depend
entirely on these bearings' performance. The fluid film acts as a barrier between the contacting surfaces,
preventing direct contact and reducing friction. The pressurised lubricating film also helps to dissipate heat
and increase the bearing's lifespan. Additionally, fluid film journal bearings can help reduce vibration and
noise, allowing for smoother machinery operation. These fluid film bearings provide excellent stability to the
system.
Over the past decade, surface texturing has emerged as a technique to improve the performance of
lubricated tribo-contacts. It modifies the surface fluid film pattern and enhances the performance of tribo-
contacts. Surface texturing in fluid film journal bearings can help improve the life of the bearing, as well as its
stability and operation in extreme environments. One of the texturing patterns is bionic texture, found on
leaves and has evolved over millions of years in nature for selective adaptation. Applying bionic textures on
the bearing surface alters the hydrodynamic performance of the bearings, which in turn affects the
machine's overall performance. This texture provides a smooth flow of fluid on the surface. Since it is a
continuous texture, it improves the bearings' lubrication performance. The increased demand for rotating
shaft support systems with lower initial and operating costs has promoted the idea of optimum bearing
design. The genetic algorithm is an effective multi-objective optimisation technique based on natural genetic
selection. The best solution is produced using a genetic algorithm, which manages the population growth
rate of encoded solutions. Stability in these bearings is a vital parameter, and the texture pattern profoundly
influences hydrodynamic bearing stability. In most studies, surface texture results in a decrease in dynamic
performance parameters. This performance parameter results in a reduction of the stability parameter.
Numerous academic studies have looked into the usage of surface texture to improve the load-carrying
capacity of tribo-contacts. However, the application of bionic surface texturing techniques and Genetic
Algorithm (GA) optimisation strategies to enhance the dynamic performance characteristics of
hydrodynamic journal bearings has not yet been effectively studied. Hence, the current study explored the
influence of bionic texture and its potential application in fluid film journal bearings. This study implements
the GA and finite element method to optimise the bionic texture pattern. Introducing bionic texture with
the GA technique in hydrodynamic journal bearing improved the bearing's dynamic performance and
stability. The results are projected to be helpful in the domain of bearing design.

Mathematical Formulation

The Reynolds equation was used to characterise the flow of non-Newtonian lubricant in finite-width journal
bearings. The bionic texture of a semi-cylindrical shape was applied on the journal bearing surface to
accommodate the lubricant on the bearing surface easily.
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Figure: Schematic diagram of bionic textured hydrodynamic journal bearing
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The Reynolds equation was solved to obtain nodal pressure. The pressure was derived with the help of a very
accurate and effective solution technique based on the idea of nonlinear finite elements. The complete
lubrication domain was split into 4-noded iso-parametric quadrilateral elements. Using the four nodes, the

Reynolds equation was used to calculate the pressure at each node and the pressure inside the elements.
The distribution of nodal pressure in the fluid flow field was established to calculate static/dynamic

performance parameters. The static performance characteristics are the minimum film thickness, fluid-film
pressure distribution, and frictional coefficient. Further, stiffness/damping coefficients, stability speed
margin and critical mass are examples of the dynamic performance parameters. By studying static/dynamic
performance characteristics, the impact of genetic algorithm-based optimisation on the bionic textured
journal bearing's performance was further ascertained.

An oil film's essential characteristics are the fluid film's stiffness/damping coefficients, obtained by
integrating the oil film over its entirety. Therefore, the 4-direct stiffness coefficients (which measure the
resistance of the oil film to deformation) and the 4-direct damping coefficients (which measure the
resistance of the journal velocity) were simulated using appropriate equations.

Solution Procedure

The FEM approach was utilised to solve the Reynolds equation for non-Newtonian lubricants to simulate
the converged nodal pressure. The type of mesh and its density affect the accuracy of the finite element
analysis. Therefore, after doing a lot of convergence studies, a suitable mesh was used for further simulation.
The solution of the Reynolds equation for non-Newtonian lubricant using the FEM technique resulted in
the prediction of the dynamic performance and stability of the bearing system under different operating
conditions. The prominent Newton-Raphson technique was applied to solve the FEM system of equations
to determine the pressure distributions and flow rate inside the bearing. The process was repeated until the
cumulative difference between succeeding iterations' nodal pressures was less than 0.001.

The developed simulation program was validated by solving a benchmark lubrication problem. A non-
cavitation single-cell model was created using current numerical analysis and validated using Qiu and
Khonsari's results. The results of pressure variation are well congruent with the findings of Qiu and
Khonsari. The validation finds that the results of the earlier publications were satisfactorily accurate, and the
proposed algorithm and method are valid for estimating the fluid film pressure.

(iu and Khonsari

Comtour (rom present Work

Pressure contour for the single unit cell of texture surface
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Fluid Film Pressure Contour Map

The hydrodynamic film pressure contour of a journal bearing with optimised bionic textures operating with
pseudo plastic, Newtonian, and dilatant lubricants reveal that the pressute values are higher in the bearing's
centre than on the outer edges. The pressure also varies with different lubricants. The pressure contour maps
of the journal bearing with optimised vein bionic texture provide valuable insight into the performance of
the bearing. The maps show the pressure distribution within the bearing and can be used to identify areas
with higher/lower pressure. This information can help identify areas of possible wear and tear and areas of
optimal performance. The pressure contour maps of the journal bearing with optimised bionic texture also
provide insights into the effects of different lubricants on the bearing performance. Contour maps show
that the maximum fluid film pressure (pmax ) 1s higher for dilatant lubricants than Newtonian lubricants
and pseudoplastic lubricants. Further, it is also seen that the GA-optimized vein bionic surface texture
generates a higher value of (pax ) for all lubricants compared to regular bionic texture.
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Pressure contour for the bionic textured hydrodynamic journal bearing

Bifurcation Diagrams
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The stability of hydrodynamic journal bearings is described by the trend of bifurcation diagrams. The
bifurcation map is a crucial tool for understanding a system's stability and performance since it lets one see
how it will respond to different disruptions. One can locate both areas of instability and stability in the
system with the help of a bifurcation map. This map can be used to optimise the system's design and
recognise the best parameters for achieving maximum system performance. The bifurcation map can also
examine the system's sensitivity to various disturbances. The most efficient set of settings for achieving the
necessary level of stability can be found by evaluating the stability of different texture patterns and
lubricants. The results of this study can then be used to decide the system's design, ultimately leading to
better system performance.

The bifurcation diagrams of smooth/bionic textured/optimised textured hydrodynamic journal bearings
with various non-Newtonian fluids reveal that the pseudoplastic fluid (n=0.7) presents better stability over
the Newtonian fluid (n=1.0), and dilatant fluid (n=1.3). Moreover, the GA-optimized bionic texture
approach offers higher stability, followed by non-textured surfaces and bionic textures without using the GA
technique. The analysis also shows that the GA-optimized bionic texture with pseudoplastic fluid(n=0.7)is

the most stable among all other lubricants and texture patterns. In contrast, the plain surface with dilatant
fluid=1.3 is the least stable.
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Bifurcation diagram of textured/non-textured hydrodynamic journal bearing for dilatant
(n=1.3), Newtonian (n=1) and pseudoplastic (n=0.7) lubricant

Conclusion

The current work has examined the effects of vein bionic texture with genetic algorithm technique under the
behaviour of power-law fluid on the static/dynamic performance of hydrodynamic journal bearing. The
present investigation has successfully explored the impact of surface textures on the vibration reduction
characteristics of the bearing. It proves that applying GA-optimized bionic texture on the bearing can
significantly enhance its dynamic performance. In addition, the Bifurcation diagrams have provided an
insightinto the bearing's stability, making the present simulated results useful for rotor-dynamic engineers.

1.72 <81 / Combustion

Exhaust Gas Analysis for NOx Reduction in Industrial Furnace through a

Novel Exhaust Recirculation Technology of Alternative Innovations Pvt. Ltd.,
Sponsored by : M/s Alternative Innovations Pvt. Ltd., Faridabad, Haryana

Objective of the Project

The main objective of the project is “Technical assessment of the NOx reduction potential of novel EGR
technology developed by M/s Alternative Innovations Pvt. Ltd”.

Work done

To do the project, the liquid fuel supply system is revamped. For exhaust gas recirculation a duct is fabricated
with a provision to insert the Alternative Innovations Pvt. Ltd., developed catalyst. The flue gas is drawn
using a with a customized hot air blower which has an operating temperature of around 350 oC. The liquid
fuel meters, thermocouples, pressure sensors and portable gas analyzer are calibrated and additional airflow
meters are purchased. A stable flame have been established buy firing furnace oil (180 cSt) with a flow rate of
around 24-26 kg/hr. Multiple trails have been conducted by firing furnace oil in the horizontal furnace and
the measurements of temperature and flue gas composition are recorded at steady state conditions of the
furnace using a datalogger and Horiba PG350 gas analyzer

Key Findings of the Study/Project

Ithas been found that a maximum of around 150 PPM NOx when furnace oil is fired in CSIR-IIP developed
duel-fuel Encon-2A low air pressure burner.
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Installation of 50 kg/h Agro-waste to Briquettes Unit and Generating livelihood thereby
Empowering the Women of Champawat

Sponsored by: Uttarakhand State Council for Science & Technology (UCOST), Dehradun,
Uttarakhand

Objective of the Project

The objectives of the project are: (1) Installation, commissioning, and skill development of local
beneficiaties on a 50 kg/hr agro-waste (Pine Needles, Lantana, Mexical Devil etc.) briquetting unit, (2)
Implementation of agro-waste based improved cook-stoves (500 nos.) with at least 15% improved energy
efficiency and generating permissible pollution levels as per WHO norms in ten villages of Champawat of
Uttarakhand., (3) Skill Development of min. 100 local artisians of Champawat block on briquetting unit and
improved cook stoves for their operation, repair and maintenance.

The project is awarded in March 2024 and a plan has been made to visit champawat to identify the
briquetting installation site. Further, the specification of the briquetting unit has been drafted.

Pine Needle Briquetting Unit at Champawat
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Brick manufacturing is the biggest rural industry in India, where bricks are prepared from mud by local
artisans and supplied to various construction sites. After China, India is the second largest manufacturer of
bricks employing millions of rural masses (approx. 50 — 60 persons work in a single brick kiln). The brick
kilns remain operational for 200 days a year; however, due to various environmental regulations, these kilns
now operate for only 100 days a year. On the other hand,, the infrastructural demand in India is growing by
20 — 25% per annum. Still, many brick kilns are closed due to stringent pollution norms. Incomplete
combustion of fuel, heavy pollution and low profitability are some of the major reasons for the closure of

brick kilns in India.

There is an improvement in the fuel efficiency and brick quality based on our preliminary improvements

done to the existing brick kiln.

Air Blower

ﬁﬂ 1 1
Cooling Zone :> = G T

Chimney
Section

Coal + Biomass

Emission
Measurement

Bricks

Temperature
Measurement

Field Trial Experiments on Brick Kiln
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1.8  AYd Ud 9 del gEEHRl g9 / Distillate and Heavy Oil Processing

Division
Production of Needle Grade Coke from Coal Tar (ongoing project)

Objective

Feasibility study for the production of needle grade coke from coal tar in Delayed Coker Unit

Project Duration and budget

November 2019 — February, 2024, Total Budget: 56 lakh

Progress

*  Anewcokingunit was installed and commissioned

Institute has 30 years old delayed coker pilot plant which is a totally manual mode of operation. Occasionally,
the plant gives trouble shooting problem. Therefore, our area of thermal conversion urgently needs a new

unit. Recently a unit was procured and installed in bay no 5. Correctly unit is operational and under testing
with actual feed.

*  Coke was produced under different operating conditions

We have a joint collaborative work with our sister laboratory, CIMFR, Dhanbad where CSIR-IIP main
responsibility is to run delayed coker unit as different conditions whereas CSIR-CIMRF responsibility is to
provide coal tar and perform characterization of produced coke.

*  Otherexperiment runs with coal tar

o Detailed coke characterization

CSIR-IIP has performed four different experiments and provided to CIMFR for the characterization of
calcined raw petroleum coke

Crude to Chemical: Maximization of Olefins(Ongoing Project)

Objective
¢ Development of a process for the conversion of crude oil to olefins
Project Duration and budget

October, 2021 - September 2025, Total Budget: 30 lakh

Progress

e Catalystdevelopment of high-severity FCC and Slurry hydrocracking

A refinery's main pillar for producing petrochemical starting materials is high severity FCC and steam
cracking processes. CSIR-IIP has also started work in both area where our division is principally devoted to
catalyst development of FCC process. At the initial stage, E-Cat catalyst was obtained from one of the
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Indian refinery. Presently, evaluation of this catalyst is under progress at different reaction conditions to
understand the catalyst and operating conditions with respect to olefin yield and coke formation. It is an
integrated approach where crude oil is first hydrotreated and then affluent is send to 2nd conversion process
1.e. FCC in this case. In this regard, our hydroprocessing area has synthesized three—four catalysts and their
performance has been tested in a HTHP batch reactor.

e  Screening of the catalysts

¢  Optimization of process conditions

Thermo-chemical Hydrogen Generation through Partially Open-Loop S-I Process
Involving H2S Incineration: Coupling of Individual Sections for Laboratory
Integrated Operation (New project)

It is a unique concept to produce hydrogen from refinery waste i.e. hydrogen sulphide. Total refining
capacity at present is around 250MMTPA where the average sulphur content in crude oil is 2 to 2.5 wt%. It
indicates that each and every refinery produces a huge amount of hydrogen sulphide and that can be used for
the production of hydrogen. It is a ONGC-sponsored project. In the 1st stage the proof of concept as
discussed above has been established. In the 2nd stage, the integration of three main reactions-H2S
incineration, Bunsen reaction, and HI distillation cum decomposition are planned.

H,S +3/2 0, — H,0 + 50,
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Concept of S-I cycle
Objective

Coupling of sub-sections of S-1 cycle (H2S Incineration, Bunsen reaction and HI Decomposition) using
existing lab scale glass set-up for hydrogen production @ 1 LPH

Project Duration and budget

November 2019 — February, 2024, Total Budget: 56 lakh
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Progress

*  Manpower recruitment
. Procurement of materials

*  Repairing and modification of experimental setups

Development of Catalytic Membrane Reactor for Water Gas Shift Reaction(New
project)

A membrane reactor (MR) is a device which can be used simultaneously performing a reaction as well as
separation of the products. Therefore, the membrane not only plays the role of a separator, but also takes
place as a reactor itself. The discovery of suitable membrane materials was the key factor for increasing the
application of the membrane in the catalysis field. The goal of the project is to develop innovative
multifunctional catalytic membrane reactors (CMR) based on nano-catalysts and selective membranes
materials to improve their performance, durability, and sustainability. At present phase the CMR will be
developed with primary focus on partial oxidation (CPOX) of methane to achieve 80% methane conversion
with 1:2 syngas ratio. Later the same may be applied for several other applications related to CO2
hydrogenation and hydriodic acid decomposition to hydrogen etc.

Objective

Development of catalytic membrane reactor for water gas shift to produce hydrogen and capture of CO2
from reaction medium by simultaneous reaction and separation to get cleaner hydrogen

Project Duration and budget

May 2023 - March 2026, Total Budget: 48.24 lakh (CSIR-IIP)
Progress

*  Manpower recruitment

e Procurementof materials

e Catalystsynthesis going on (CSIR-IIP)

¢ Ongoing synthesis of ceramic membrane for H2 separation (CSIR-CGCRI)
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19 drsc ¥fe gribfHT 99rT / Light Stock Processing Division
1.9.1 SIS YR / Catalytic Reforming

Catalytic Valorization of Bio-Ethanol through the Production of Future Fuel
(GAP-0130), Sponsored by SERB, GOI

Objective

Development of a fixed fed catalytic process operating a metal functionalized acidic-basic catalyst for the
efficient conversion of ethanol (>30%) with 80% selectivity to fuel grade C4 alcohol.

Work done

In the present study, various catalysts have been prepared and evaluated for the production of fuel grade C4
alcohol from the bio-ethanol in a fixed bed reactor set up. So far, various metal functionalized acido-basic
catalysts have been prepared and physico-chemical properties were thoroughly characterized with different
techniques. The influence of acidity and basicity and their synergism on the product yield was investigated.
So far, the process achieved about 35% conversion of ethanol to 55% C4 alcohol. The process optimization
is under progress to increase the yield of C4 alcohol upto desirable value as given in the objective.

Key Findings

*  Theacido-basic property and porosity of the catalyst was mainly influenced on product yield.

o The conversion of bio-ethanolinto advanced bio-fuel not only increases the fuel efficiency of
bio-ethanol but also improves the overall economy of the bio-ethanol production process as C4
alcohol fuel features are similar to commercial gasoline.

Production of Xylene-rich Alkylated Aromatics using CO2 as an Alkylation Reagent
(GAP -0127), Sponsored by SERB, GOI

Objective

The main objective of the project is to develop single-pot catalytic process for the production of alkylated
aromatics using Co2

Work done

An efficient catalytic process for the production of alkylated aromatics has been developed wherein, CO2
derived species serves as an active alkylating reagent. This is the first-of-its-kind process wherein liquid
organic hydrogen carrier is used to hydrogenate CO2 to form alkylation reagent. The catalysts prepared in
our laboratory showed very promising results for the intended reaction. However there is enough scope for
the further improvement in the product yield. In long term, the outputs of project will provide a firm
foundation for the development of similar catalytic processes for the alkylation of other aromatic
hydrocarbons using CO2. Ultimately, the work will contribute for the development of CO2-to-Chemical
indigenous technologies.
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Key Findings

e Catalytic process has been developed for the efficient utilization of CO2 for the
production of valuable alkylated aromatics.

e Approximately 20wt% yield of alkylated aromatics was achieved.

e Selectivity of mix-xylene in aromatics was found to be~50wt%o.

Plastic Depolymerization and Upcycling (DEPOLUP)
Value Addition to by-products from IIP/Commercial Plants (HCP 0046), CSIR

Mission Mode Project
Objective

The main objectives of the project is the development of Indigenous catalyst for hydrocarbon value
addition to plastic-derived naphtha

Work done

The project deals with the development of catalytic process for the production of aromatics from waste
plastic derived naphtha. This olefin-rich plastic derived naphtha can be used efficiently for the production of
valuable aromatics. Aromatics are of paramount importance owing to its utility as a precursor for various
chemicals, as an octane buster, as a solvent and so forth. Zeolite based catalyst has been developed and
evaluated for the production of aromatics from plastic derived olefinic naphtha. The catalyst prepared in our
laboratory showed excellent catalytic performance and more than 60wt% yield of aromatics could be
achieved from waste plastic derived naphtha.

Key Findings

e Composition of the waste plastic derived naphtha has been determined and olefins are
found to be major components of the naphtha.

¢ More than 60wt% yield of aromatics is achieved through the processing of waste plastic
derived naphtha using zeolite based catalyst.

Reaction set-up used for the conversion of waste plastic naphtha to aromatics.
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192 dg—¢—fafdas / Gas-to-Liquid

Development of a Catalyst for the Production of Lower Olefins by Catalytic Cracking of
Naphtha co-processed with CO, (In-house, OLP-1185)

Objective

To obtain total lower olefins yield of 245wt% with P/E>1 under the per pass naphtha conversion of
260wt% at = 700°C and 1 bar in a lab-scale fixed bed reactor

The project aligns with the emerging global scenario of Crude to Chemicals. Zeolite-based solid acidic
catalysts, including metal-doped modified catalysts, have been explored for high catalytic activity with long-
term stability. The prepared catalysts were initially tested using model component n-Hexane. Higher lower
olefins yields (C2-C4) ~45wt% with C3/C2 olefins ratio ~1.8 obtained over a promising metal-modified
zeolite-based catalyst. Further, the catalytic stability measurements are in progress.

Title

Development of an Efficient Catalyst for the Hydrogenation of CO, to Synthetic Natural Gas (e-
methane) (Sponsored by GAIL, SSP-0138)

Objective

Development of alab-scale catalytic process for the hydrogenation of CO, to synthetic natural gas
(e-methane) with CO, conversion >90 vol.%.

Alab-scale catalytic process was developed using a non-noble metal based supported catalyst. Obtained high
low-temperature activity and long-term stability of the catalyst with feed CO, Conv. ~98mol.% with

>99mol.% product CH4 selectivity. The process may also be applied to various feedstock containing
mixtures of CO,and (or) CO.

Kinetic Evaluation and Reactor Design Aspects using Multi-physics Methodology for
Catalytic Steam Naphtha Cracking and Crude Bio-glycerol bi-reforming Processes (In-
house, OLP-1218)

Objective

Development of a suitable kinetic model and design of reactor for production of lower olefins by
catalytic steam naphtha cracking and for production of bio-hydrogen by bi-reforming of crude
bio-glycerol.

The thermodynamic study of the glycerol bi-reforming has been carried out, and the genetic algorithm for
the optimization of crude bi-glycerol reforming has been developed using the Gibbs free energy
minimization method. In addition, the key process parameter affecting the reaction has been identified, and
the catalyst variation is being conducted for hydrogen production and CO, conversion maximization while
minimizing the coke deposition.
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193 A4 defaf / Nano Catalysis

Development of an Indigenous Catalyst for Hydrogenation of CO, to Methanol and

Design of a Pilot Scale Unit for 10 kg /day Methanol Production
NTPC-NETRA

Objective

Integrated pilot scale demonstration of a 10 kg/day CO, to Methanol plant in continuous mode having
>10% conversion of CO, (99% Purity) to Methanol of 299.0% purity.

Work done

*  Cu-based catalyst has been prepared

*  Catalyst Preparation

1)  based on the economy of raw materials & preparation method
2)  employed sol-gel method

*  The catalyst formulation promotes the formation of

1)  Higher Cumetallic surface area

2)  Higher Cudispersions

3)  Smaller metal particle size

e  The CO,to methanol process is optimized for >10% CO, conversion and >99% MeOH purity

Key Findings

MeOH production of 75 ml/day at 240 oC and 50 bat pressure (CO, conversion >10% and MeOH
selectivity ~50%)

The Reactor used along with the Catalyst Developed for the CO, to Methanol Conversion
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110 99 o9 99T / Bio Fuels Division
1.10.1 BIgg! Y9%Pd &g 399 / Hydro Processed Renewable Fuels

DILSAAF", Drop-in Liquid Sustainable Aviation, and Automotive Fuel Technology

Objective

To convertlipids (plant-derived oil and animal-derived fats) into hydrocarbons along with aromatics.

Work Done in the Project

CSIR-IIP is working on a Feedstock supply chain based on used cooking oil, palm stearin, and other non-
edible tree borne oils. CSIR-IIP has so far produced 10000 Liters (~2400 US Gallons) of SAF from this unit
since it was commissioned in early 2018 and supplied to IAFE, Spicefet, and ASTM International. The SAF
has been supplied to Spicejet Ltd. for India’s 1st Biofuel flight on August 27, 2018, and the IAF during the
Indian Republic Day fly-past on January 26, 2019 and 2024. Currently, the Basic Engineering Design
Package (BDEP) for the CSIR-IIP SAF process is being finalized by Engineers India Ltd. (EIL). The first
commercial demo unit of capacity ~35KLPD of SAF, is planned at Mangalore Refinery and Petrochemicals
Limited and is expected to be ready by 2027.

CSIR-IIP approached the ASTM International Committee and the Federal Aviation Administration (FAA)
to approve CSIR-IIP developed SAF and presented the technology in August 2020. After this, CSIR-IIP
continuously pursued its case with the ASTM. So far, CSIR-IIP has sent three batches of fuel (in the years
2021,2022, and 2023) to ASTM clearinghouse Labs in the USA (Dayton University and Southwest Research
Institute, USA). CSIR-IIP has created a collaboration area at ASTM named AC-644-CSIR-IIP HEFA-
Variant Aviation Biofuel (Code-named as Hydroprocessed Esters and Fatty Acids — Synthetic Kerosene
with Aromatics, HEFA-SKA).

The report, along with the new Annexure, has been under OEM review since November, 2023. After
completing this review, the OEMs are expected to recommend balloting,

Key Findings

e CSIR-IIP SAF process scalable and economically viable for commercial implementation

. CSIR-IIP SAF under final stage of approval at ASTM

Creating

" Future
==ew R M Fuels

Two Dornier 228s flying with Blended Mixture of ATF & CSIR-IIP’s SAF on Republic Day (2024) Fly-past over Raj-path
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1102 99 Tfbaa a9 / Bio Esterification

Set up and Demonstration of Mobile Unit 50 lit/batch (1 barrel/day) for Biodiesel
Production from Non-edible Oil and used Cooking Oil at SANSAD BHAWAN
Sponsor: CSIR Head Quarter, New Delhi, India, Duration : April 01, 2023 to Aug. 31, 2024

Objective
0 Validation of the bench-scale studies for the production of biodiesel meeting I1S:15607 specifications.
. Establishment of the process parameters as mentioned below that would facilitate successful

commercialization, field deployment (atleast 5 installations in India) and licensing of technology.

. Effectof various impurities presentin the feedstock on the quality and yield of product.
0 Post-treatment steps for product quality assurance.

e Effluent characterization for environmental compliance.

0 Modifications based on (2) in the pilot plant for mobile demo unit of 50 lit/batch.

e Demonstration of the process to atleast 10 potential clients.

0 Setup of mobile unitat Sansad Bhawan.

Work Done

*  Anawareness program was conducted for used cooking oil (UCO) collection on December 16,2023, at
Ram Nagar, Uttarakhand to establish a supply chain in Ram Nagar and nearby Uttarakhand regions.
Successful run of College bus (using B-10 blends) of SCG-IMT college, Kashipur (Uttarakhand) since
Dec. 2023.

e Material Balance for the biodiesel productionis also done and the performance evaluation studies with
B-0,B-10 and B20 blends are in progress.

*  Completed Process parameter optimization on pilot plant with UCO.

*  Modification in pilot plant for mobile unit has been successfully completed and fabrication of Mobile
Biodiesel unitis completed.

e  Stakeholders and industry connections were also explored.

e Mobile Biodiesel Unit will be demonstrated in the coming parliamentary session (Nov-Dec 2024).

Key Findings
*  The UCO analysis showed the FFA contentin the UCO ranges from 0.5 to 3mg KOH/ gm of oil.

J More than 1000 L of Biodiesel was produced and characterised as per BIS 15607:2022.

*  Establishmentof supply chain modelinitiated in Kumoun region mainly including Jim Corbett,
Ramnagar.
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No.| Properties BIS BS IV-HSD Distilled Crude Comment
15607 : (High Speed Biodiesel Biodiesel
2022 Diesel) (UCO) (UCO)
1 |Density@ 0.860-0.900 | 0.820-0.845 0.8866 0.8956
15°C (g/cc)
2 | Kin. Viscosity 3.50-5.00 2.0-4.5 4.130 5.341
@ 40°C (cSt)
3 |Flash Point 101 Min. 35 165.4 170.8 Higher is safer
(0C), Min
4 | Pour Point 3 (Winter) to 0.0 -3.0 Lower enables use
(0C) 15 (Summer) in colder weather
5 [Cloud Point 6-18 6 (Winter) to -1.0 -1.0 Lower is better
(:1®) 18 (Summer)
6 | Acid Value 0.50 max. | Nil 0.38 0.36 Lower is better
mgKOH/g Max
7 | Sulphur (ppm) 10 ppm Max. 50 3.29 14.65 Lower is Better
8 |Cetane No. Min | 51 51 56.4 54.6 Higher is better

for cold start

= - —— r- =
TEL URJA CHAKRAM | o] )
P A Wotkshagp

d “hwaroess on Boed Coning 00 ﬁ
= mmbamumr P

The college bus was flagged off jointly by VC, Kumoun University and Diector CSIR-IIP, Dehradun using a
Diesel-Biodiesel (UCOME) blends at SCG-IMT Kashipur on 21st October 2023.
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Audit and Certification of Biodiesel Plants based on Used Cooking Oil as Feedstock
Sponsor: Biodiesel Association of India (BDAI)

Objective

*  Based on the recommendations of BDAI, CSIR-IIP will collect samples of feedstock (UCO) as well as
UCO Methyl ester (UCOME) from different biodiesel plants and also audit for their plants for
UCOME production.

e Testingof feed and Biodiesel sample provided by Biodiesel manufacturer through BDAI.

*  CSIR-IIP will provide a test report and certificate of UCOME for use as Biodiesel and can be used by
OMCs.

Work Done

*  Audit and testreport submitted to 2 clients/Biodiesel manufacturers only, so far 14 biodiesel
manufactures have been audited and certified for production of UCO biodiesel .

& T |
i

iy

il -

Visit of IIP Scientist for Audit and Certification of Biodiesel Plant.

Project Title: Trial Run on Gen Sets and Construction Equipments of the Company using
CSIR-ITIP Room Temperature Biodiesel Process
Sponsor: Clean Energy and Sustainability, Tata Projects, Noida (U.P.)

Objective

*  The trial run on Gen sets and construction equipments by UCO-Biodiesel (100 lit/week) for identified
locations.

e Supply of UCO-Biodiesel by CSIR-IIP with test reports in monthly basis for each stock
(200L/month).

*  Maintenance and training of regular and temporary persons like Project Assistants and Trainees (4 No.)
for regular operations at CSIR-IIP on the Biodiesel Plant.
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Work Done

e CSIR-IIP synthesised UCOME for use as Biodiesel

e Testingof UCOME biodiesel

e Supplied 1000lit of UCOME biodiesel to Tata Energy for evaluation at their site.

Development and Certification of New Generation Lubricant Formulations for Aerospace

Surfaces and Components , HCP0036 (till March 2024)
Sponsor: CSIR Head Quarter, New Delhi, India

Objective

*  Synthesis of biolubes for precision instruments of aircrafts in bulk scale (5-10 kgs) for further testing
& evaluation.

e Toconvert theminto field deployable products at TRL-5 level for precision instruments of aircrafts
and also for other components like delicate bearings, gauges, meters and clocks.

*  Tocertify the developed products by CEMILAC

Work Done

*  Therevamping of the Buchi pilot plant reactor for bulk synthesis, Scaling up and Characterization of
the products have been completed

*  Products were synthesized in bulk using the similar conditions of the lab-scale reaction (5-10 Litres)
and formulations were developed.

e Physicochemical characterization, Biodegradability and tribo-evaluation of synthesized products and
formulations were completed

*  The synthesized sustainable lubricant formulations were characterized as per the ISO /IEC17025
standard accreditation for BIS-1088 and MIL STD 6085E specifications for the certification process as
well as comparison with Commercial oils for use as precision as well as aircraft instrument oils

. RCMA (F&F), suggested that, If the bio lubricant developed by IIP meets the MIL-PRF-6085E
standard specifications, certification for bio lubricant can be sought as per standard specifications in
consultation with key stakeholders and certifying authorities.

Key Findings

*  Reaction parameters for the scaling up of two Bio-lubricants (Eco-I and Eco-11) in the Buchi reactor
were optimized.

*  Eco-1and Eco-II products were synthesized in bulk using the similar conditions of the lab-scale
reaction (10 Litres) and formulations were

developed.

. Physicochemical characterization and tribo-evaluation of synthesized products and formulations were
completed for 10 Litres.

e Bio-lubricant parameters Benchmarked to BIS-1088 specification and MIL STD 6085E specifications.
The test results as pet International accreditation ISO /TEC 17025:2017 and NABL for bio lubricants
are presented in Table 1&4. Further detailed studies are required for the fine tuning of the products for
the application as aircraft instrument oils.
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1.11 <agura fasra /Business Development

1. Initiatives for Better Positioning of the Institute

Different scientist, technical officers, PhD Scholars from the institute represented CSIR-IIP in different
seminars, conference and workshop organized.

Further, Jigyasa’s program was conducted in the institute with the objective to promote science for the
common people. The program served as a platform to each individual who wants to communicate science.

Besides, regular connect with the industry, understanding their problems and providing them the required
solutions in a time bound manner has a high impact of the institute among the industry.

These initiative helped in better positioning of the institute

SI. No.| Seminar / Conference/Workshop/ Jigyasa’s Program

1. One Week One Lab was celebrated by CSIR-IIP during 13th April to 19th April, 2023

2. Stake Holders Meet, organized on 13th April 2023, at India Habitat Center, New Delhi

3. Jigyasa -School Students visit & Interaction with Scientists & Research Scholars, organized on
15th April 2023, CSIR-IIP Dehradun

4. Sustainable Aviation in India & Industry Meet, New Delhi on 17th April 2023

5. National Conference on Advances of Polymer Materials” was held at GB Pant University of
Agriculture and Technology during April 25-26, 2023

0. Water Treatment Technologies for Water Challenged Sites in India: Opportunities for
Research based Solutions” held at II'T Roorkee during May 15-16, 2023

7. Waste to Best: Sustainable Environmental Remediation Strategies and Solution held on
19-20 May 2023 at Pt. Deendayal Petroleum University, Gandhinagar

8. Seminar on “Flex Fuel Vehicle” on 24th June, 2023 at ARAI Pune

9. International Conference on Designing a Sustainable Future: Advances and Opportunities
in Green Chemistry during 3-5 July, 2023 held at University of Ladakh, Leh Campus

10. | Summer School Materials Characterization, 11-15 July 2023 held at, II'T Madras

11. | International Oil & Gas Technology Conference (IOGTC 2023), at New Delhi from
August 3-4, 2023

12. | 3rd International Oil & Gas Technology Conference IOGTC 2023), held at Hotel Crowne
Plaza, New Delhi from August 3-4, 2023

13. | 26th Energy Technology Meet (ETM 2023) at Delhi from 9-11 October, 2023

14. | CARBO XXXVII, International Conference on Basic, Analytical and Allied Sciences at the
Interface of Carbohydrates and Biomass Valorisation from 30th November to 2nd
December 2023 at DTU, New Delhi

16. | 17th international conference on Polymer Science and Technology (SPSI-MACRO-2023
from 10-13 December 2023 at II'T Guwahati

17. | CSIR-IIP & Science and Engineering Research Board (SERB) Scientists organized a Two
day Workshop on Scientific Social Responsibility (SSR) during 21-22 December, 2023.
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SI. No.| Seminar / Conference/Wotkshop/ Jigyasa’s Program

18. International Conference on Energy transition: Challenges and Opportunities and
Chemical Engineering Congress (IIChE- CHEMCON) 2023, held at Heritage Institute of
Technology, Kolkata from December 27-30, 2023

19. | ICECEES-2024 Conference from 15-17 February 2024 at II'T, Roorkee

20. International Conference Chem EEE, at IIPE |, Visakhapatnam from 19-21 Feb 2024

21. | 26th Lubricating Grease Conference, Kolkata from 22-24 February 2024

22. | National Workshop on Biomass-based Clean Cooking Solutions during 29th February to
1st March 2024, at Sardar Swarn Singh National Institute of Bio-Energy, Kapurthala(Punjab)

2. Mega Business Proposals

CSIR-IIP has submitted business proposals to different sponsors addressing their problems, offering
solutions, gives pricing estimates, and a working timeline.
Some of the major proposals that were submitted and accepted during the F'Y 2023-24 are:

SI. No.| Title of the Project Sponsor

1. Analysis of HR-TEM with EDS Sprint Testing Solutions, Nagpur

2 Development of Efficient Catalysis for Hydrogenation| GAIL (India) Ltd., Noida
of Co2 to Synthetic Natural Gas(E-Methane)

3. Production of Propylene and Hydrogen via Propane | SERB, New Delhi
Dehydrogenation : Catalyst and Process Development

at Bench Scale

4. Creation of Nodal Centres for Development and DST (MOST), New Delhi
Production of Key Starting Materials, Intermediates
and other Raw Materials that are required by the
Health Care Sector

5. Thermo-Chemical Hydrogen Generation through ONGC Energy Centre Trust, Delhi
Partially Open-Loop I-S Process Involving H2s
Incineration : Coupling of Individual Sections for
Laboratory Integrated Operation

0. Mapping, Monitoring and Management of Lantana Ministry of Environment, Forest &
Camara through Utilization for Improving Livelihood | Climate Change (MoEFCC),
of People in Forest Fringe Villages of India New Delhi

7. Performance Evaluation of New Engine Lubricants Shell Technology Centre, Bangalore
Formulated for Motorcycles

8. Innovation Strategies for Co2 Valorization Integrated | SERB, New Delhi

With Organic Synthesis using Earth Abundant Metals
and Cooperative Photoredox Catalysis
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SI. No.| Title of the Project Sponsor
9. Setting Up of a Demonstration Plant for the Clearsynth Labs Ltd., Mumbai
Production of D-Methanol 1 Kg/Day
10. | Oil Soluble Metal Catalyst for Upgradation of SERB, New Delhi

Crude/Heavy Crude to Value Added Petro-Products
And Precursors

11. | One Step Conversion of Carbon Dioxide into BPCL, Noida
Diphenyl Carbonate

12. | Assessment and Preliminary Studies for Upgrading LMR Polymers Hyderabad
Type Pyrolysis Oil to LDO Grade (Telangana)

3. Indigenous Technology Commercialization

SL. No.| Title of Technology Date of License Grant Name of the Company
1. |Improved Jaggery Making 27.04.2023 Freyr Foods Pvt. Ltd.,
Plant (Gur Bhatti) Muzaffarnagar, U.P

4. Clients Added to the Organizations:

* 6D Varsity, Hyderabad

*  Anand Engineers Pvt. Ltd. Mumbai

*  Arabian Petroleum LLtd, Mumbai

e Blue Horn Technologies Private Limited, Kolkata
. Camlin Fine Sciences Ltd, Mumbai

. Dai-Ichi Karkaria India Ltd, Dahej, Gujarat

. Donga Bio Fuels, Vadodara

e Freyr Foods Pvt. Ltd.,Muzaffarnagar, U.P

. Gaurav Bio Fuels, Pvt. Ltd. Derabassi

. Greenchem Enegies, Ludhiana Pvt. Ltd.

. Godavari Biorefineries Ltd., Navi Mumbai

. Haridwar Natural Gas Pvt. Ltd, Haridwar

e HimadriSpeciality Chemical Ltd, Hyderabad

. Indian Council of Agricultural Research, Hyderabad
*  Indian Institute of Technology, Gandhinagar

e  Indian Council of Forestry Research and Education, Dehradun
. Kadamba, Bangalore

. KPMG India Services LILP, Mumbai

. Lubrikote Specialities Pvt. Ltd., Thane

. LMR Polymers, Pashamylaram, Dist, Telangana

*  Manipal Academy of Higher Education, Manipal
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*  Manikaran Power Limited, New Delhi

*  Molygraph Lubricants, Mumbai

. NMAM Institute of Technology, Nitte, Karkala, Udupi
*  MP Enterprises, Pune

e Nirvana Scrappers, New Delhi

. Nandan Petro Chem Limited, Mumbai

e Organic Recycling Systems Limited, Navi Mumbai

. Oserve Private Limited, Noida

e Pacific Industrial Development Corporation, Kolkata
. Pashupathgi Group, Kashipur

. Prism Johnson Limited, Mumbai

*  RCG Chemicals, Jaipur

. Raneka Industries Ltd, Dhar

*  SHV Energy Private Limited, Hyderabad

*  SABICResearch and Technology Pvt Ltd., Bangalore
. Siddharth Grease & Lubes Pvt. Ltd., Gurugram

*  SRParyavaran, Panchkula (HR)

. Shriram Institute for Industrial Research, New Delhi
. Sudha Solvents Pvt Ltd, Meerut

e Technithon International Pte Ltd. Singapore

e Thermax Limited, Pune

. Tecnimont NEXTCHEM, Gurugram

*  Upcharge Energy Solution LLP, Delhi

¢ University of Birmingham, UK

. USM Uniccare Technologies Private Limited, Chennai
*  Vansh Group of Industries, Noida

*  Witmans Industries Pvt. Ltd., Mumbai

5. Institute’s Positioning in the Strategic Sector

The Institute is catering towards the needs of Strategic sector and is presently working for Indian Air Force
and Indian Navy towards Indigenisation and strengthening of our Defence Technology
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1.12  d%f¥a® fas= 99T / Analytical Sciences Division

Title of the Project along with Name of the Sponsor/In-house/Collaborative etc.
SPONSORED PROJECTS :

1. SSP-0123: Testing of GTLlight paraffin liquid Samples from M/s ANSD Corporation LLP., Delhi.

2. SSP-0124: Testing of GTLlight paraffin liquid Samples from M/s Swiss Singapore India Pvt Ltd.,
Gujarat.

3. SSP-0137: Assay Analysis of NGL, Naphtha, ATT, and HSD Samples from ONGC Ltd., Hazira
Plant.

4. SSP-0140: Analysis of Biodiesel Samples from IOCL R&D, Faridabad.

5. SSP-0157: Analysis of OEC Gas Samples from ONGC Energy Centre, Ahmedabad.

6. SSP-0162: Analysis of Ethanol Blended Gasoline Samples from M/s Rhomu Technologies Private
Limited, Chennai.

7. SSP-0165: Analysis of Biodiesel Samples from M/s Donga Bio Fuels Private Limited, Rajkot.

8. SSP-0166: Analysis of Ethylene Gas Samples from M/s India Glycols Private Limited, Kasipur

9. SSP-0169: Analysis of Biodiesel Samples from Office of SP, Khargon.

Objective

Testing of petroleum products such as naphtha, gasoline, aviation turbine fuels, high-speed diesel etc., and
providing opinions to the client about the product and processes.

Work Done

The clients awarded all the projects mentioned above to test their petroleum products as per the
requirements of the product specifications or to understand the production process. Testing activity in SSP-
123 and SSP-124 involved determining n-paraffins, total saturates, and aromatics content in gas-to-liquid
(GTL) products using GC and HPLC. SSP-0137 involved GC analysis of ONGC Hazira samples of NGLs,
naphtha, ATE, and HSD with standard test methods. SSP-0140 involved GC characterization of biodiesel
with ASTM D6584, SSP-0165 for complete biodiesel tests as per IS 15607, and SSP-0169 for GC and HPLC
characterization of the biodiesels. SSP-0162 involved testing of E10-EBMS through GC.

Key Findings

All testing projects were intended to provide an opinion about the product being tested and considered
valuable input in understanding and modifying the production processes for these products.
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Design and Development of Biocarbon Supported Mn and Co-based Nanocatalysts for
the. Transfer Hydrogenation/ Deuteration Reactions using CH30H/CD3OD as
Hydrogen/Deuterium Source and Synthesis of Pharmaceutical Intermediates (from 2023)
SERB

Obijective of the Project

Recently, the “Government of India” has initiated "Atmanirbhar Bharat Abhiyaan" to develop and
commercialize indigenous materials, methods, and technologies to make the country and its citizens
independentand self-reliant in all senses. Considering this, we are proposing the development of sustainable
base metal (Mn and Co) nanoparticles embedded in novel N-doped renewable carbon catalysts (Mn@N-C
and Co@N-C) for the synthesis of a wide range of amines, N-methylated amines, and substituted alcohols
including pharmaceutical intermediates via catalytic transfer hydrogenation methodology using methanol as
a hydrogen and C1 source. The proposal offers the synthesis of 3-Fluoro-4-morpholinobenzenamine (API
for linezolid), 2,2'-(ethane-1,2-diyl)dianiline (API for Oxcarbazepine), 1-(3,5-
bis(trifluoromethyl)phenyl)ethanol (API for Aprepitant) and 3-amino-1-phenyl-1- propanol (API for
Fluoxetine), in 50g scale using our new process (these drug intermediates are identified by the Government
of India to develop an indigenous synthesis methods). We also include challenging substrates (whose
selective reduction is difficult) such as Cinnamaldehyde, 3-Nitro-L-tyrosine, 3-Nitrostyrene, and 2-Chloro-
4-nitrohenol, for the reductive transformations using proposed method. Hydrogenation of biomass-
derived Furfuraldehyde (FA), 5-Methyl-2-furaldehyde (MF), and 5-hydroxymethylfurfural (5-HMF)
possesses tremendous industrial applications for the production of resins, polymers, foams, drug
intermediates, plasticizers, adhesives, artificial fibers, diols, fragrances, biodiesel, green solvents, fine
chemicals; hence these will be considered for the process development. The proposal also offers the
development of deuterium-labeled pharmaceutical intermediates using our newly developed catalyst and
CD30OD as a deuterium source. The process will be optimized for the deuteration of nitro, nitrile, and
carbonyl compounds followed by the synthesis of deuterium-labeled intermediates such as (4-
Chlorphenyl)-phenylmethanol (API for Buclizine), 2-(3,4-dimethoxyphenyl)ethanamine) (API for
Deutetrabenazine) and methyl 4-(R)-hydroxy-4-phenylbutyrate (API for Norfluoxetine) in 10g scale. The
study of reaction mechanism, complete mass & energy balance, and preliminary cost-benefit evaluation are
partof the projectscope.

Work done in the Project

We developed an efficient catalytic transfer hydrogenation (CTH) method using inexpensive,
environmentally friendly, and readily available methanol and isopropyl alcohol (IPA) as a hydrogen donor for
selectively reducing nitroarenes. The process employs a cobalt-based nanocatalyst (Co-N/AI203),
synthesized via a simple impregnation method using cobalt nitrate, 1,10-phenanthroline, and y-Al203 as
precursors. This method proves highly effective in producing a wide range of aryl amines (39 examples),
pharmaceutical intermediates (4 examples), and late-stage functional group transformations (2 examples),
with yields ranging from moderate to excellent (35-98%) across various scales as per the project goals.
Comprehensive characterization of the catalyst was performed using HR TEM, Powder XRD, XPS, H2-
TPR, N2 adsorption-desorption, Raman spectroscopy, and ICP-OES techniques. Mechanistic studies
provided insights into the intermediates formed during different stages of the reaction and confirmed the
indirect route (condensation mechanism). The recyclability studies of the catalyst were validated through
experimental testing, demonstrating consistent efficiency over three consecutive cycles.

Key Findings

The project is ongoing. Hence details will be provided in the final report.
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1) IPA as green hydrogen source

NO; Co-N/AI,04 NHy  2) Earth abundant cobalt derived catalyst
K,CO3 3) Broad substrate scope: 45 examples
R+ u R-OH 110150 °C R- 4) Report on gram scale reactions
2448 h 5) Catalysts recylability up to 3 cycles

6) Reaction mechanism

Caption: Graphical Abstract of the Developed Process

Title of the Project

Indigenous Design and Development of Hybrid Network Composite Solid Electrolyte for
Batteries
Name of the Sponsor: SERB

Objective of the Project

This project aims to address the poor cold-season performance of liquid electrolyte batteries (LEDs) by
developing a hybrid network composite (HNC) that integrates lithium-(B/Al/Zr)-hydride as the active
material within a hybrid network scaffold (HNS) matrix. The HNS matrix structurally supports the active
material, optimizes ionic pathways, and prevents dendrite formation, which is a major safety risk in batteries
with flammable organic solvents. Key objectives include achieving an HNS matrix surface area above 400
m?/g, one-step HNC synthesis from affordable matetials, and achieving ionic conductivity between 107
and 1072 Sscm™". The project demonstrates a panicle morphology that transitions into a flexible substrate
with ionic conductivity of 2.96 x 107> S/cm, outperforming conventional LLZO materials. This
morphology reduces interfacial resistance, enables a shorter ion transport path, and enhances low-
temperature and electrochemical stability. These advancements mark a significant step toward safer, longer-
lasting solid-state batteries with higher energy density, fast-charging capability, and extended operational life
spans.

Work done in the Project

The project has successfully developed a one-step synthesis process for hybrid network composite (HNC)
solid electrolytes, using affordable raw materials and achieving gram-scale production. After extensive
process optimization, efforts are now centered on infusing electrolyte-active materials into the hybrid
network scaffold (HNS) to maximize ionic conductivity. Material characterization reveals that HNS
materials, which are lightweight and porous, become flexible and semi-transparent upon electrolyte
infiltration, forming a 60 um-thick substrate at 5x5 cm? FESEM imaging shows the HNS’s open, cage-like
structure, which facilitates electrolyte infiltration and results in a semi-porous, pyramid-like morphology that
improves lithium-ion transport by minimizing interfacial resistance. Electrochemical tests, including cyclic
voltammetry (CV), electrochemical impedance spectroscopy (EIS), and galvanostatic charge-discharge
(GCD), confirm stable oxidation at 4.1 V and a wide electrochemical stability window, outperforming
traditional Al-LLZO solid electrolytes. EIS data indicate superior ionic transport for HNC substrates
compared to conventional HNS and polymer substrates, with ionic conductivity values comparable to Al-
LLZO materials. Long-term cycling over 25,000 seconds shows a stable voltage profile with no short-
circuiting, underscoring the material's durability for solid-state applications. Solid-state batteries offer higher
energy density, flexibility, and safety but often face challenges like interfacial resistance and low ionic
conductivity. This study developed HNC solid electrolytes with panicle morphology, which convert into
flexible substrates with 2.96 x 107> §/cm ionic conductivity, surpassing 3D LLZO materials. The unique
morphology enhances ion transport, minimizes lattice mismatch, and lowers interfacial resistance,
supporting faster charging, extended lifespan, and better energy density, making it a promising advancement
for next-gen energy storage technologies.
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Key Findings of the Study/Project

This study introduces a ground-breaking synthesis process for hybrid network composite (HNC) solid
electrolytes, establishing a global first in materials design. The low-cost method produces HNC materials
with unique morphology, reproducible at a 5000 mg scale, and yields an impressive ionic conductivity of
10701 S/cm. These achievements make HNCs immediately applicable in solid-state lithium-ion batteties
and potentially transformative for next-generation solid-state batteries, known for their enhanced safety,
energy density, and longevity. By developing a panicle morphology, later converted into a flexible substrate
with ionic conductivity of 2.96 x 107% §/cm, the study surpasses traditional 3D LLZO materials. This
distinctive structure shortens the ionic transport path, reduces lattice mismatch between the electrode and
electrolyte, and minimizes interfacial resistance. The resulting soft-network design enables effective ion
movement, a wider electrochemical stability window, and compatibility with low temperatures. This
breakthrough enhances battery performance, lifespan, charge rates, and energy densities, positioning it as a
critical advancement for future energy storage technologies.
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(a) SEM image, (b) GCD curve of flexible solid electrolyte substrate
IN-HOUSE PROJECTS

Development of Cost-Effective Scale-up Process for the Production of High-Value Amines

Objective of the Project

The objective of this proposal is to develop inexpensive and sustainable heterogeneous catalysts consisting
of Manganese, Iron, cobalt and bismuth for the effective production of anilines and active pharmaceutical
intermediates of industrial importance up to 100g scale.

Work done in the Project

We have developed a novel, active, and reusable heterogeneous bismuth catalyst (Bi-NC/y-Al203) for
chemo selective hydrogenation of nitroarenes to aryl amines using molecular hydrogen. The Bi-NC/y-
Al203 catalyst was synthesized through a simple impregnation method followed by pyrolysis at 700 °C, for
2h under a nitrogen atmosphere. The physicochemical properties of fresh and spent Bi-NC/y-Al203
catalysts were comprehensively characterized by powder X-ray diffraction (P-XRD), X-ray photoelectron
spectroscopy (XPS), High-resolution transmission electron microscopy (HR-TEM), N2 adsorption-
desorption, H2-temperature programmed reduction (H2-TPR), NH3-temperature programmed
desorption (NH3-TPD), and thermo gravimetric analysis (TGA). The bismuth content in the Bi-NC/y-
AI203 catalyst was estimated by inductively coupled plasma optical emission spectroscopy (ICP-OES). The
catalyst demonstrated exceptional performance and selectivity in reducing a wide variety of nitroarenes to
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their corresponding aryl amines, achieving good to excellent yields (36 examples). Furthermore, the Bi-
NC/y-Al203 catalyst was applied to the selective hydrogenation of nitro groups in three commercially
available drugs. Additionally, five pharmaceutical intermediates, including linezolid, Norfloxacin,
Carbamazepine, paracetamol, and tizanidine, were synthesized up to a ~1g scale with a quantitative yield,
showcasing the catalyst activity and selectivity. Further, the reaction mechanism was elucidated by tracking
the intermediates (through GC-FID & GCMS) and employing Density Functional Theory (DFT). Notably,
the Bi-NC/y-Al203 catalystis stable, recovered, and reused for four cycles without losing significant activity
and selectivity. We have communicated this work to Applied Catalysis A: General for publication.

Key Findings of the Study/Project

We have developed a methodology for 5 pharmaceutical intermediate up to 1g scale. The development of
new catalysts and scaleup process is in progress.

NO, Bi-NCly-ALO; (25-35 mg) NH, Sustainable heterogeneous Bi-catalyst
H,(10-15 bar) A Broad substrate scope (52 examples)
1 R—
R+ _ -BuOH (2-3 mL) > Pharmaceutical intermediate (5 examples)
100-130 °C, 24-36h Late stage group transformation (4 examples)

Selectivity & Conversion up to 99%

N

Bismuth is a low toxic and inexpesnive element
Bismuth exhibits remarkable Redox properties

Bismuth proved as a green element by many studies

Caption: Graphical Abstract of the Developed Process

Feasibility Studies of Preparing Napkins from Cellulosic materials of IIP Forest Residues
(In-House - OLP-1216)

Obijective of the Project

. Prepatration of absorbent materials from Forest/ Agro residues

. Develop a process to make sanitary napkins from prepared absorbent materials

Work done in the Project

According to the World population data, females of India represent 48%, of which 68% are under the 15-45
age group. Women/gitls use nonwoven sanitary napkins during menstruation, enabling them to be more
active and productive and juggle different societal roles. The sanitary napkins used in this era are made of
superabsorbent polymer (SAP) as an absorbent material that contains 30-100 % of non-degradability
components due to synthetic polymers. Few sanitary napkins thatare >95% biodegradable are marketed ata
very high cost. Again, the disposal of non degradable sanitary pads generates tons of municipal waste. Most
users burn sanitary napkins after use, which release harmful chemicals like dioxins and furan into the air.
Thus, crucial attention is needed to manufacture organic pads from waste biomass, such as invasive forest
species, weeds, or agro residues.

TS SURT- ARl UGHeT@] wwellel, QEegoel




AFAST—HTIG TIF F45T —2023-2024
CSIR-IIP Annual Report -2023-2024

About the Project Work

We developed an open process for making sanitary napkins from forest-invasive biomass waste. Our process
relates to an absorbent hygiene material of appropriate absorptivity for use in the three-layer sanitary napkin
using the low-cost sanitary machine. The process leads to the development of clean societal technology and
dual income sources by utilising the side products generated during the napkin process. Simple design, easy
availability low capital input, and easy maintenance will make this process suitable for the rural sector. The
process involves the extraction of cellulosic materials from the agricultural and forest residues of IIP and
prepares the absorbent hygiene material for sanitary napkins using low-cost sanitary napkin equipment (100
Napkins per day).

CSIR-IIP Developed Process of Absorbent Hygiene Material from Forest Residues of IIP has the
following features :

- Biodegradability >95%

. Sustainable Ecological Managementand Improved Plant Biosphere

. Improvementin the Lifestyle of Rural and Urban Girls and Women

o Health Awareness /Sanitation

. Payback period of one Season (excluding machine cost)

. Wiaste to Health, Atma Nirbhar Bharat,

. Socioeconomic Empowerment of Women & Girl

. Outcome: Process for making Sanitary Napkin/Product: Sanitary Napkin qualifying IS 5405:2019
O Waste from process further utilised to make Laundry Soap qualifying IS 8180 regulation, clean

technology with dual income opportunity for women and girls

Method for Adoption as a Standard Test Method for Diesel Fuel Characterization — Bureau of
Indian Standards (BIS)

Development of Cost-Effective Scale-up Process for the Production of High-Value Amines
Introduction

In the compression-ignition engine, biodiesel or fatty acid methyl ester (FAME) is readily combustible or
blends with diesel fuel. Biodiesel-blended automotive diesel significantly reduces greenhouse gas emissions,
particulate matter, carbon monoxide, and polycyclic aromatic hydrocarbons. Infrared spectroscopy
technology-based test methods, ASTM D 7371 and EN 14078 are referred to in the automotive diesel fuel
— specification (IS 1460:2017) and biodiesel fuel blend B8 to B20 — specification for determination of
FAME content (IS 16531:2022). Test methods ASTM D 7371 and EN 14078 are applicable for FAME
concentrations from 1 percent by volume to 20 percent by volume as no precision data is available above 20
percent by volume to 50 percent by volume.

Significance

An indigenous test method for determining fatty acid methyl esters in biodiesel blended automotive
diesel/paraffinic diesel fuels by high-performance liquid chromatography - refractive index detection has
been developed by CSIR-Indian Institute of Petroleum, Dehradun, India. This method has established
precision for diesel fuels and their blending components containing FAME content from percent to 50
percent by volume. This method is simple, fast (run time 7 min), and requires no sample pre-treatment or
back flushing,

Scope of Test Method

This standard prescribes the testing method for determining fatty acid methyl esters (FAME) content in
biodiesel blended automotive diesel/paraffinic diesel fuels. The method applies to the FAME
concentrations ranging from 0.1 percent to 50 percent by volume.
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Summary of Test Method

The test sample (diesel-biodiesel blend) is diluted 1:9 with n-hexane, and a fixed volume of this solution is
injected into a high-performance liquid chromatography (HPLC) fitted with a strong polar column (polar
stationary phase). This stationary phase has no affinity for the hydrocarbons (nonpolar components) but
exhibits a strong affinity for fatty acid methyl esters (polar components). As a result, the fatty acid methyl
esters are separated from hydrocarbons. The method uses a silica stationary phase and an n-hexane mobile
phase containing isopropanol as a modifier for optimum separation between hydrocarbons and FAME. The
adsorption mechanism assists the separation. A Refractive index (RI) detector detects the components as
they elute from the column. A data processor continuously monitors the electronic signal from the detector.
The amplitudes of the signals (peak areas) of FAME in the sample are compared with external calibration
standards to calculate the percent v/v FAME in the sample.

o

Hyilrocarbons

Chromatogram of Diesel-biodiesel Blend Fuel Sample
(Biodiesel: 7 170! %o Jatropha-derived Biodiesel)

— Hydrocarbons FAME

TEO : | 'I

800 3 |

50 |

Chromatogram of Diesel-Biodiesel Blend Fuel Sample
(Biodiesel: 47 V0l %o Jatropha-derived Biodiesel)
Status

a) All technical activities completed.
b) Inter-laboratory comparison (ILS) with industry completed.
c) The preliminary draft was approved, comments addressed, and changes incorporated.
d) Wide Circulation (PCD 01 - 22415) of the final draft completed.
e) Adoption awaited.
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New Method for determining Saturates, Aromatics and Polars/Additives in finished
Automotive Lubricants and used Lubricating Oils

Introduction

The mineral oil-based lube base stock is a high-value petroleum product comprising C20 to C40
hydrocarbon mixture boiling above 400°C. Its saturated and aromatic hydrocarbon contents are determined
through elution chromatography (ASTM D2549 and ASTM D2007) and HPLC (ASTM D7419), but the
applicability of all methods is restricted to lube base stocks only and do not cover finished lubricants. An
identified research gap is the lack of validated methods in determining the aromatics and polar additives in
cither finished lubricating or used lubricating oils. Their determination is significant from the environmental
perspective and in understanding the operational problems of automotive engines. We developed a new
HPLC method to determine additives besides hydrocarbons in the finished lubricating oils and polars (lube
degradation products; intact and degraded additives) in the used engine oils. The method is simple, fast
(runtime of 13 minutes), does not require sample pre-treatment, and exhibits high precision and superior
limits of detection and quantification.

Scope

The method scope is from 0.1 to 30% mass for total aromatics and 0.1 to 20% for additives. The method was
validated by analyzing more than 40 brand-new commercial two- and four-wheeler lubricants and
automotive lubricants.
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HPLC Chromatograms of Commercial Two-wheeler Lubricant and 4-Wheeler used Lubricating Oil

Future Plan
The findings of this method have been published in a journal, however, in view of the utility and significance

of this method in the testing of finished automotive lubricants and in Used lubricants, the method will be
prepared as standard test method for regulatory purposes.
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eering Reviews, 3rd April, (2023): 1-9.https://doi.org/10.1080/02648725.2023.2197715. (IF-3.8)

Bhandari, Sonu, Suresh Chandra Andola, Anil Chandra Kothari, Deepak Khurana, Shivani Singh,
Mukesh Kumar Poddar, Tuhin Suvra Khan, Takehiko Sasaki, V. V. D. N. Prasad, and Rajaram Bal.
"Solvent-free selective oxidation of cyclohexane to KA oil in air over CoWO4@ W18049
catalyst."Journal of Environmental Chemical Engineering, April, 11, no. 2 (2023): 109380.
https://doi.org/10.1016/j.jece.2023.109380. (IF-7.7)

Ghbe, Jean-Louis K., Krishnan Ravi, Eric Kessein Tillous, Aarti Arya, Moussa Grafouté, and Ankush V.
Biradar. "Designing of 3D Architecture Flower-like Mn-Promoted MgO and Its Application for CO2
Adsorption and CO2-Assisted Aerobic Oxidation of Alkylbenzenes."ACS Applied Materials &
Interfaces 15, no. 14 (2023): 17879-17892. https:/ /doi.org/10.1021 /acsami.3c00726 . (IF-9.5)
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Dasgupta, Diptarka, Vishal Ahuja, Raghuvir Singh, Snehal More, Sandeep Mudliar, and Madan
Kumat. "Food-grade xylitol production from corncob biomass with acute oral toxicity studies." World
Journal of Microbiology and Biotechnology 39, no. 4 (2023): 102.https://doi.org/10.1007/s11274-
023-03542-2. (IF-4.1)

Kaur, Ramandeep, Valiveti Tarun Kumar, Bhavya B. Krishna, and Thallada Bhaskar. "Characterization
of slow pyrolysis products from three different cashew wastes." Bioresource Technology, May, 376
(2023): 128859. https://doi.org/10.1016/j.biortech.2023.128859. (IF-11.4)

Jindal, Meenu, Venkata Chandra Sekhar Palla, and Bhaskar Thallada. "Effect of zeolite structure and
Si/ Al ratio on cotton stalks hydropyrolysis." Bi
oresource Technology 376 (2023): 128933.10.1016/j.biortech.2023.128933. (IF-11.4)

Vorontsov, Alexander V., Panagiotis G. Smirniotis, and Umesh Kumar. "A DFT Study on Single
Bronsted Acid Sites in Zeolite Beta and Their Interaction with Probe Molecules." Catalysts, 2nd May,
13,n0. 5 (2023): 833. https://doi.org/10.3390/ catal13050833(IF-3.9)

Dubey, Sadhbhawana, Prahlad Gurjar, Umesh Kumar, Manisha Sahai, Sanat Kumar, and Asheesh
Kumar. "Elucidating the Impact of Thermodynamic Hydrate Inhibitors and Kinetic Hydrate

Inhibitors on a Complex System of Natural Gas Hydrates: Application in Flow Assurance." Energy &
Fuels , 4th May, 37,9, 6533-6544. https://doi.org/10.1021 /acs.energyfuels.3c00430(IF-5.3)

Rajendran, K., Jyoti Yadav, Tuhin Suvra Khan, M. Ali Haider, Shelaka Gupta, and D. Jagadeesan.
"Oxygen Vacancy-Mediated Reactivity: The Curious Case of Reduction of Nitroquinoline to
Aminoquinoline by CuO." The Journal of Physical ChemistryC. 11th May 127, 18, (2023) 8576-8584.
https://doi.org/10.1021/acs.jpcc.3c01374(1F-3.7)

Rath, Gourav Kumar, Gaurav Pandey, Sakshi Singh, Nadezhda Molokitina, Asheesh Kumar, Sanket
Joshi, and Geetanjali Chauhan. "Carbon Dioxide Separation Technologies: Applicable to Net Zero."
Energies, 15th May 16, no. 10 (2023): 4100. https://doi.org/10.3390/en16104100. (IF-3.2)

Ganguly, Souradip, Sumana Paul, Deepak Khurana, Tuhin Suvra Khan, P. K. Giri, Chanchal Loha, and
Sirshendu Ghosh. "Ternary Ni-Co—Se Nanostructure for Electrocatalytic Oxidative Value Addition
of Biomass Platform Chemicals." ACS Applied Energy Materials. 22nd May, 6, 10 (2023),5331-5341 .
https://doi.org/10.1021/acsaem.3c00313(1F-6.4)

Nagendramma, Ponnekanti, Praveen Kumar Khatri, Shubham Goyal, and Suman Lata Jain. "Novel
polyol-based deep eutectic solvent: a potential candidate for bio-lubricant and additive for tribological
performance." Biomass Conversion and Biorefinery, 13, (2023): 5701-5708.
https://doi.org/10.1007/s13399-021-01611-w(IF-4.0)

Yusuff, Adeyinka S., Dinesh P. Bangwal, Afeez O. Gbadamosi, and Neeraj Atray. "Kinetic and
thermodynamic analysis of biodiesel and associated oil from Jatropha curcas L. during thermal
degradation." Biomass Conversion and Biorefinery, 13, (2023): 6121-6131. (IF-4.0)

Wang, Shao-Min, Mohana Shivanna, Prem Lama, Qing-Yuan Yang, Leonard J. Barbour, and Michael J.
Zaworotko. "Metal doping to control gate opening and increase methane working capacity in
isostructural flexible diamondoid networks." ChemSusChem, 16(9), (2023):
€2023000069.https:/ /doi.org/10.1002/cssc.202300069(IF-8.4)

Omvesh, Meenu Jindal, Bhaskar Thallada, and Venkata Chandra Sekhar Palla. "Pyrolysis of pine
needles: Parameter optimization using response surface methodology." Bioresource Technology
Reports, June, 22 (2023): 101407. (IF-NF)
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Gahtori, Jyoti, Gaje Singh, Jyotishman Kaishyop, Chandewar P. Rajendra, Chelsea L. Tucker, Tuhin S.
Khan, Debaprasad Shee, and Ankur Bordoloi. "Boron-induced controlled synthesis of Co-nano

particles over Bx (CN) y matrix for CO hydrogenation in aqueous media." Fuel Processing
Technology, 1st June, 244 (2023): 107719. https:/ /doi.org/10.1016/j.fuproc.2023.107719. (IF-7.5)

Dhiman, Neha, Sudhakara Reddy Yenumala, Deepti Agrawal, Ankit Pandey, Jyoti Porwal, and Bipul
Sarkar. "Production of Acrylic Acid from Bio-Derived Lactic acid over a Defect-Rich Molybdenum
Phosphosulfide Catalyst." Chemical Engineering Journal, 15th June 466 (2023): 143240.
https://doi.org/10.1016/j.cej.2023.143240(IF-15.1)

Chauhan, Arzoo, Rajat Ghalta, Rajaram Bal, and Rajendra Srivastava. "Thermocatalytic and
Photocatalytic Chemoselective Reduction of Cinnamaldehyde to Cinnamyl Alcohol and
Hydrocinnamaldehyde over Ru@ ZnO/CN." Journal of Materials Chemistry A, 14th June, Volume
11(22), (2023)11786-11803. https://doi.org/10.1039/D3TA02000B(IF-11.9)

Joshi, Pratiksha, Sweta Mehta, Narendra Singh, Suman Dalakoti, Swapnil Divekar, Soumen Dasgupta,
Manoj Srivastava, and Om P. Khatri. "Fruit Waste (Pomelo Peels)-Derived Activated Carbons for
Biogas Upgradation and Capture of Green House Gases from Flue Gas and Low Concentration
Coalbed Methane." Journal of Environmental Chemical Engineering, 11(3) (2023):
110291 https://doi.org/10.1016/j.jece.2023.110291. (IF-7.7)

Sharma, Bhawna, Akash Verma, Aruna Kukrety, Swati Saini, and Umesh Kumar. "Effective

polymerization of linear higher alpha olefins from refinery stream for lubricant application." Polymer
Engineering & Science, 63(6), (2023): 1691-1701. https:/ /doi.org/10.1002/pen.26316 (IF-3.2)

Kumar Asheesh. “Perspectives of Flow Assurance Problems in Oil and Gas Production: A Mini-
review”. Energy & Fuels, 37(12), (2023), 8142-8159. https://doi.org/10.1021/ acs.energyfuels.
3c00843(1F-5.3)

Waiker, Digambar Kumar, Akash Verma, Akhilesh, Namrata Singh, Anima Roy, Hagera Dilnashin,
Vinod Tiwari, Surendra Kumar Trigun, Surya P Singh, Prem Lama et al. "Design, Synthesis, and
Biological Evaluation of Piperazine and N-Benzylpiperidine Hybrids of 5-Phenyl-1, 3, 4-oxadiazol-2-
thiol as Potential Multitargeted Ligands for Alzheimet’s Disease Therapy." ACS Chemical
Neuroscience, 14(11), (2023), 2217-2242. https:/ /doi.org/10.1021 /acschemneuro.3c00245(1F-5.0)

Chakrabortty, Pekham, Swarbhanu Ghosh, Anjan Das, Deepak Khurana, Tuhin Suvra Khan, and Sk
Manirul Islam. "Visible Light-Driven C (sp3)-H Carboxylation of Diverse Amines with CO2 into a-
Amino Acids Using an Eco-Friendly and Reusable Covalent Organic Framework." ACS Sustainable
Chemistry & Engineering, 11(24), (2023), 8736-8752.

https://doi.org/10.1021 /acssuschemeng.2c07353. (IF-8.4)

Sharma, Vivek, Kailas Arjun Chavan, Ghanshyam Mali, Dipanjana Sarkar, Prem Lama, Moumita
Majumder, Rohan D. Erande, and Ramesh K. Metre. "A Catecholaldimine-Based Nill-Complex as an
Effective Catalyst for the Direct Conversion of Alcohols to trans-Cinnamonitriles and Aldehydes."
The Journal of Organic Chemistry, 88(11), (2023). 7448-7453.h

ttps:/ /doi.org/10.1021 /acs.joc.2c03067. (IF-3.6)

Agarwal, Priyanka, Suheel K. Porwal, Jyoti Porwal, Raj K. Singh, and Naveen Singhal. "Chemically
functionalized graphene oxide with N>ophenybp>phenylenediamine as efficient tribo-and rheological
modifier for lubricating oil." Lubrication Science 35, no. 4 (2023): 249-2
59.https://doi.org/10.1002/1s.1636 (IF-1.9)

Paul, Manish, Niteesh Kumar Pandey, Ayan Banerjee, Gireesh Kumar Shroti, Preeti Tomer, Rajesh
Kumar Gazara, Hrudayanath Thatoi, Thallada Bhaskar, Saugata Hazra, and Debashish Ghosh. "An
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insight into omics analysis and metabolic pathway engineering of lignin-degrading enzymes for
enhanced lignin valorization." Bioresource Technology, July, 379 (2023): 129045. (IF-11.4)

Rawat, Shivam, Chin-Tsan Wang, Chyi-How Lay, Srinivas Hotha, and Thallada Bhaskar. "Sustainable
biochar for advanced electrochemical/energy storage applications." Journal of Energy Storage, July,
63 (2023): 107115.https:/ /doi.org/10.1016/j.est.2023.107115. (IF-9.4)

Rawat, Ashutosh, Dashrathbhai B. Kanzariya, Prem Lama, and Tapan K. Pal. "A Zn (II) coordination
polymer as a dual sensor for ppb level detection of antibiotics and organo-toxins in a green solvent."
Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy, July, 295 (2023): 122579.
https://doi.org/10.1016/j.sa2.2023.122579. (IF-4.4)

Cox, Rylan, Vivek Narisetty, Eulogio Castro, Deepti Agrawal, Samuel Jacob, Gopalakrishnan Kumar,
Deepak Kumar, and Vinod Kumar. "Fermentative valorisation of xylose-tich hemicellulosic
hydrolysates from agricultural waste residues for lactic acid production under non-sterile conditions."
Waste Management, July, 166 (2023): 336-345. https://doi.org/10.1016/j.wasman.2023.05.015(IF-
8.1)

Singh, Gaje, Satyajit Panda, Jyoti Gahtori, Pranay Rajendra Chandewar, Pradeep Kumar, Indrajit K.
Ghosh, Ankush Biradar, Debaprasad Shee, and Ankur Bordoloi. "Comparative Study of Short-Chain
Olefins Synthesis via CO2 Hydrogenation over Iron-Containing Double Metal Cyanide-Derived
Catalysts." ACS Sustainable Chemistry & Engineering, 11(30), (2023), 11181-
11198.https://doi.org/10.1021 /acssuschemeng.3c01893(1F-8.4)

Singh, Baint, Vishakha Goyal, Dhritismita Sarma, Raju Kumar, Tarun Bhatt, Arup Mahata, Chada Raji
Reddy, Anand Narani, and Kishore Natte. "Earth-Abundant Heterogeneous Cobalt Catalyst for
Selective Ring Hydrogenation of (Hetero) arenes and Gram-Scale Synthesis of Pharmaceutical
Intermediates." ACS Catalysis 13,14 (2023): 9724-9744.https:/ /doi.org/10.1021/acscatal.3c02084.
(IF-12.9)

Mishra, Ankit, Vikas Verma, Azeem Khan, and Anil Kumar Sinha. "Magnetically Separable Fe304(@
EDTA>gC3N4 Versatile Mesoporous Photocatalyst for CO2 Reduction and Water Splitting into Solar
Fuels." ChemPhotoChem: 7(7) (2023) ¢202300030. https://doi.org/10.1002/cptc.202300030 (IF-
3.7)

Saini, Swati, Aruna Kukrety, Pratima Ashok Patel, Umesh Kumar, and T. Senthilkumar. "Synthesis of

polycationic nanoparticles for microbial inhibition and killing." Nanotheranostics 7, no. 4 (2023): 412-
423.d0i1:10.7150/ntno.84574. 24th July 2023. https:/ /www.ntno.org/v07p0412.htm(IF-NA)

Sharma, Bhawna, Akash Verma, Swati Saini, Tolulope Oluokun, and Umesh Kumar. "Copper (II)
bromide/2, 4, 6tri-(2-pyridyl)-1, 3, 5-triazine Complex for the Photo Atom Transfer Radical
Polymerization of Acrylate and Methacrylate Monomers." Chemistry Select 8, no. 25 (2023):
€202301116. https://doi.org/10.1002/slct.202301116(IF-2.1)

Rakshit, Subham, Kalyanbrata Pal, Subhadeep Mondal, Arijit Jana, Keshab Chandra Mondal, and
Suman Kumar Halder. "Extraction of chitosan from biologically-derived chitin by bacterial chitin
deacetylase: Process optimization and product quality assessment." International Journal of Biological

Macromolecules 244 (2023): 125389. https://doi.org/10.1016/j.ijbiomac.2023.125389 (1F-8.2)

Yusuff, Adeyinka S., Jyoti Porwal, Aman K. Bhonsle, Neha Rawat, and Neeraj Atray. "Valorization of
used cooking oil as a source of anionic surfactant fatty acid methyl ester sulfonate: process
optimization and characterization studies." Biomass Conversion and Biorefinery, 13(10), (2023): 8903-
8914 .https://doi.org/10.1007/s13399-021-01663-y(IF-4.0)
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Saini, Nisha, Pooja Yadav, Kamal Kumar, and Prasenjit Ghosh. "Oxidative extractive desulfurization
of fuel catalyzed via carboxylic acid and metal halides." Materials Today: Proceedings 73 (2023): 189-
194. https://doi.org/10.1016/j.matpr.2022.10.009 (IF-NA)

Kumar, Kamal, Deependra Tripathi, Indu Shekhar, Manoj Thapliyal, and Manoj Srivastava.
"Feasibility study of the preparation of RFO from deasphalted pitch." Materials Today: Proceedings
76 (2023): 146-152. https://doi.org/10.1016/j.matpr.2022.10.140 (IF-NA)

Saini, Komal, Abhisek Sahoo, Jitendra Kumar, Amrita Kumari, Kamal Kishore Pant, Amit Bhatnagar,
and Thallada Bhaskar. "Effective utilization of discarded reverse osmosis post-carbon for adsorption
of dyes from wastewater." Environmental Research, 231, Part 2, (2023): 116165.
https://doi.org/10.1016/j.envres.2023.116165(1F-8.3)

Chauhan, Pooja, Arfin Imam, Pankaj Kumar Kanaujia, and Sunil Kumar Suman. "Nano-
bioremediation: An eco-friendly and effective step towards petroleum hydrocarbon removal from
environment." Environmental Research, 15 August, 231,2 (2023): 1
16224.https://doi.org/10.1016/j.envres.2023.116224(IF-8.3)

Kumar, Jitendra, Shweta Negi, Rachit Negi, Thallada Bhaskar, and Sudhakara Reddy Yenumala.
"Solvothermal Liquefaction of Industrial Soda Lignin into Functional Chemicals." Chemical
Engineering & Technology, 46(8), (2023) 1639-1647. https://doi.org/10.1002/ ceat.202200492. (IF-
2.1)

Jindal, Meenu, Adarsh Kumar, Shivam Rawat, and Thallada Bhaskar. "Lignin-first biorefinery

approach for valorization of cotton stalks to phenolic monomers." Sustainable Energy & Fuels, 16,
(2023).3926-3938. https://doi.org/10.1039/D3SE00178D(IF-5.6)

Naseem, Shifa, Raja Singh Rawal, Deepshikha Pandey, and Sunil Kumar Suman. "Immobilized
laccase: an effective biocatalyst for industrial dye degradation from wastewater." Environmental
Science and Pollution Research, 30 (36), (2023): 84898-84917. https://doi.org/10.1007 /s11356-023-
28275-5.(1F-5.034)

More, Ganesh Sunil, Bhupendra Pratap Singh, Rajaram Bal and Rajendra Srivastava*. “Fine-Tuning
of Ni/NiO over H-NbOx for Enhanced Eugenol Hydrogenation through Enhanced Oxygen
Vacancies and Synergistic Participation of Active Sites.” Inorganic Chemistry, 62 (32), (2023).13069-
13080. DOI: 10.1021 /acs.inorgchem.3c01920(1F-4.6)

Kularkar, Ankush, Sachin D. Chaudhari, Garima Rohilla, Mudavath Ravi, P. Muralidhar Reddy,
Sadhana S. Rayalu, and Penumaka Nagababu. " An insight into mimic of photo-Fenton degradation of
ciprofloxacin and tetracycline." Separation and Purification Technology, 319 (2023):
124100.https://doi.org/10.1016/j.seppur.2023.124100. (IF-8.06)

Panda, Satyajit, Vedant Joshi, Vivek Kumar Shrivastaw, Subhashis Das, Mukesh Poddar, Rajaram Bal,
and Ankur Bordoloi. "Enhanced coke-resistant Co-modified Ni/modified alumina catalyst for the
bireforming of methane." Catalysis Science & Technology, 13, (2023): 4506-4516.
https://doi.org/10.1039/D3CY00425B(IF-5.0)

Rawal, Raja Singh, Aditri Mehant, and Sunil Kumar Suman. "Deciphering ligninolytic enzymes in the
secretome of Pycnoporus sp. and their potential in degradation of 2-chlorophenol." Environmental
Science and Pollution Research, 30(40), (2023): 92380-92841. https://doi.org/10.1007 /s11356-023-
28932-9(1F-5.19)

Negi, Pratibha, Pankaj Kumar Dubey, Sanat Kumar, Avinash V. Palodkar, and Ajay Kumar.
"Experimental investigation of waste polyolefin composition on thermal conversion into petroleum-
derived products." Fuel, September, 348 (2023): 1284606.
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https://doi.org/10.1016/].fuel.2023.128466(IF-7.4)

Panda, Ramdayal, Snigdha Mishra, Kamal Kishore Pant, Thallada Bhaskar, and Satya Narayan Naik.
"A closed loop recycling strategy for sustainable recovery of group 11 metals (Cu, Au, and Ag) from
waste PCBs: An amalgamation of low-temperature NH4Cl roasting, HCl leaching and cementation."
Sustainable Materials and Technologies,37 (2023): ¢00652.
https://doi.org/10.1016/j.susmat.2023.e00652(IF- 9.6)

Agrawal, Deepti, Mridul Budakoti, and Vinod Kumar. "Strategies and tools for the biotechnological
valorization of glycerol to 1, 3-propanediol: Challenges, recent advancements and future outlook."
Biotechnology Advances, September, 66 (2023): 108177
https://doi.org/10.1016/j.biotechadv.2023.108177. (IF-16.0)

Rajagopal, Nithya, Hari Prasad Uppara, Harshini Dasari, Venkata Chandra Sekhar Palla, and
Sudhakara Reddy Yenumala. "Insights of MOF-derived bimetallic PVP/Ce-Ru nanocomposites for
diesel soot oxidation." Inorganic Chemistry Communications, September, 155,(2023):
111126.https://doi.org/10.1016/j.inoche.2023.11112(IF-3.8)

Bhonsle, Aman Kumar, Neha Rawat, Jayati Trivedi, Raghuvir Singh, Jasvinder Singh, and Neeraj Atray.
"Biodiesel production using novel solvent from agricultural crop Cannabis sativa L. and Sapium
sebiferum L. and their fuel properties characterisation using blends." Bioresource Technology

Reports, September, 23, (2023): 101555. https://doi.org/10.1016/].biteb.2023.101555(IF-NA)

Rawat, Anuj, Racesh Muhammad, Raj K. Singh, Pratiksha Joshi, Om P. Khatri, Vimal Chandra
Srivastava, and Paritosh Mohanty. "Adsorptive desulphurization of fuels by hypercrosslinked
nanoporous polymers derived from polycyclic aromatic hydrocarbons." Journal of Cleaner
Production, 15th September, 418, (2023): 138188.https://doi.org/10.1016/j.jclepro.2023.138188 .
(IF-11.1)

Negi, Himani, Sundaram Sharma, and Raj K. Singh. "Synthesis of a non-polymeric surfactant from
naturally occurring vegetable acid and its use as a viscosity modifier and asphaltene dispersant for
heavy oil." Journal of Molecular Liquids, 15th September, 386, (2023):

122560.https:/ /doi.org/10.1016/j.molliq.2023.122560. (IF-6.0)

Sailwal, M., Mishra, P, Bhaskar, T., Pandey, R. and Ghosh, D., Time-Resolved Transcriptomic Profile
of Oleaginous Yeast Rhodotorula Mucilaginosa During Lipid and Carotenoids Accumulation on
Glycerol. Bioresource Technology, 384, (2023), 129379.
https://doi.org/10.1016/j.biortech.2023.129379.(1F-11.4)

Khan, Nasir, Asheesh Kumar, Michael L. Johns, Eric F. May, and Zachary M. Aman. "Experimental
investigation to elucidate the hydrate Anti-Agglomerating characteristics of 2-Butoxyethanol."
Chemical Engineering Journal, 471 (2023): 144288, https://doi.org/10.1016/j.cej.2023.144288(1F-
15.1)

Joshi, Pratiksha, Sanjay Upadhyay, Anchal Pandey, O. P. Pandey, Manoj Srivastava, and Om P. Khatri.
"Fruit Waste-Derived Cellulose-Templated Hierarchical Spheres of Ultrathin MoS2 Nanosheets for
Oxygen Evolution Reactions." FlatChem, 41, (2023):
100543.https://doi.org/10.1016/j.flatc.2023.100543(IF-6.2)

Panda, Satyajit, Md Jahiruddin Gazi, Rajaram Bal, and Ankur Bordoloi. “Influence of water in catalyst
deactivation and lifetime of methane Bi-Reforming reaction over Ni-Co-Ru tri-metallic catalyst
system.” Chemical Engineering Research and Design, 197, (2023), 536-547
https://doi.org/10.1016/j.cherd.2023.08.009(1F-3.9)
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Birara, Sunita, Atanu Betal, Prem Lama, Satyajit Sahu, and Ramesh K. Metre. "WORM type memory
device based on ionic organotin complex using 1, 5-diphenyl-3-(2-pyridyl) formazan ligand." Journal
of Molecular Structure 1287 (2023): 135708. https://doi.org/10.1016/j.molstruc.2023.135708 (1F-
3.8)

Singha, Aniruddha, Anil Chandra Kothari, Rajaram Bal, and Biswajit Chowdhury. "Dioxygen-
Triggered Oxidation of Benzylic CH Bonds: Insight of the Synergistic Effect of Cu-Fe Bimetallic
Oxide." Reaction Chemistry & Engineering,8, (2023), 2353

2364.https:/ /doi.org/10.1039/D3RE00116D. (IF-3.9)

Kohli, Kirtika, Prasenjit Ghosh, Vedant A. Joshi, Pooja Yadav, Deependra Tripathi, Raghuvir Singh,
Samir K. Maity, and Manoj Srivastava. "Process for Producing High-Value Aromatics from Light Cycle
Oil Using a Solvent Extraction Method." Energy & Fuels, 37(17)(2023), 12811-12823.
https://doi.org/10.1021/acs.energyfuels.3c02048(IF-5.3)

Mishra, Abhishek, Simran Chaudhary, Nisha Kamboj, Prem LLama, Moumita Majumder, and Ramesh
K. Metre. "Stabilization of Unusual Discrete Diorganotin Carboxylates Using Intramolecular
Coordination Approach: Synthesis, Structure, TD-DFT, and Hirshfeld Surface Analyses." New
Journal of Chemistry, 47(306) (2023),17129-17141.DOI
https://doi.org/10.1039/D3NJ02228E(IF-3.3)

Ghalta, Rajat, Rajaram Bal, and Rajendra Srivastava. "Metal-Free Photocatalytic Transformation of
Waste Polystyrene into Valuable Chemicals: Advancing Sustainability through Circular Economy."
Green Chemistry, 25 (18) (2023),7318-7334.10.1039/D3GC02591H(IF-9.8)

Saini, Komal, Amrita Kumari, Abhisek Sahoo, Kamal Kishore Pant and Thallada Bhaskar. “Eggshell-
Lignin Carbon Composite for Methyl Orange Removal from Wastewater.” Industrial & Engineering
Chemistry Research, 62(38) (2023) 15499-15510. https:/ /doi.org/10.1021 /acs.iect.3c02029 (1F-4.2)

Kibkalo, Aleksandr Andreevich , Gaurav Pandey, Klavdia Andreevna Pletneva, Nadezhda S.
Molokitina, Asheesh Kumar, Polina Zhingel, and Boris Vladimirovih Grigoriev. "Enhanced Methane
Hydrate Formation Kinetics in Frozen Particles of Biopolymer Solutions: Applicable to Methane
Storage." Energy & Fuels, 37(18) (2023), 13928-13936.
https://doi.org/10.1021/acs.energyfuels.3c02344(1F-5.3)

Varma, Abhishek R., Bhushan S. Shrirame, Sunil K. Maity, Deepti Agrawal, Naglis Malys, Leonardo
Rios-Solis, Gopalakrishnan Kumar, and Vinod Kumar. "Recent advances in fermentative production
of C4 diols and their chemo-catalytic upgrading to high-value chemicals." Chinese Journal of Catalysis
52 (2023):99-126.https:/ /doi.org/10.1016/S1872-2067(23)64512-7. (IF-16.5)

Yadav, Vandana, Himani Sharma, Raj Kumar Singh, Amit Kumar, and Vipin K. Saini. "Cerium and
boron co-doping in TiO2 boosts diclofenac photodegradation." Applied Nanoscience, 13 (2023):
5903-5919. https://doi.org/10.1007 /s13204-023-02845-y. (IF-NA)

Mishra, Ankit, Vikas Verma, Azeem Khan, Dileep Kumar, Tuhin Suvra Khan, Vipin Amoli, and Anil
Kumar Sinha. “Waste ilmenite sludge-derived low-cost mesoporous Fe-doped TiO2: A versatile
photocatalyst for enhanced visible light photocatalysis without a Cocatalyst.” Journal of
Environmental Chemical Engineering, 11(5), (2023):
110319.https://doi.org/10.1016/j.jece.2023.110319. (IF-7.7)

Rawat Anuj, Raj K. Singh, Pratiksha Joshi, Om P. Khatri, Paritosh Mohanty, “ A sustainable
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adsorptive desulphurization of fuels”. Chemosphere, 337, (2023), 139318.
https://doi.org/10.1016/j.chemosphere.2023.139318.(IF-8.8)
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Singh, Narendra, Suman Dalakoti, Honore N. Wamba, Rekha Chauhan, Swapnil Divekar, and Soumen
Dasgupta. "Preparation of Cu-BTC MOF extrudates for CH4 separation from CH4/N2 gas
mixture." Microporous and Mesoporous Materials, October, 360, (2023): 112723.
https://doi.org/10.1016/j.micromeso.2023.112723(IF-5.2)

Jindal, Meenu, Priyanka Uniyal and Thallada Bhaskar. “Reductive catalytic fractionation as a novel
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Technology, 385, October (2023): 129396, https://doi.org/10.1016/j.biortech.2023.12939. (IF-11.4)
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Bhattacharjee, Sudip, Riyanka Das, Tonmoy Chakraborty, Susmita Bera, Srabanti Ghosh, Rajaram Bal,
Priyabrata Banerjee, and Asim Bhaumik. "A 2D pillared-layer co-based MOF as a “two-in-one”
chemosensor for S2-with meticulous chemodosimetric screening of HSO4-in absolute aqueous
medium and photo-induced CO2 conversion." Chemical Engineering Journal, 473, (2023):
145238 https://doi.org/10.1016/j.cej.2023.145238(1F-15.1)

Deshpande, Aparna, Shivam Rawat, Indrajit M. Patil, Sunit Rane, Thallada Bhaskar, Satishchandra B.
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as supercapacitor electrodes." Carbon, 214, (2023)
118368.https://doi.org/10.1016/j.carbon.2023.118368. (IF-10.9)

Kaishyop, Jyotishman, Tuhin Suvra Khan, Satyajit Panda, Pranay Rajendra Chandewar, Debaprashad

Shee, Tulio CR Rocha, Flavio C. Vicentin, and Ankur Bordoloi. "Ni-N synergy enhanced synthesis of
formic acid via CO2 hydrogenation under mild condition." Green Chemistry 19, (25), (2023) 7729-
7742.DOI: 10.1039/D3GC01873C(IF-9.8)

Ghosh, Shilpi, Sachin Kumar Sharma, Swati Rana, Tuhin Suvra Khan, Takehiko Sasaki, Shankha
Shubhra Achatryya, and Rajaram Bal. "SiO2-Encapsulated Ag/WO3 Nano-architectures for
Azoxybenzene Production via Simultaneous Activation of Aniline and Molecular O2." ACS Applied
Nano Materials, 9(16), (2023): 17668-17680.https://doi.org/10.1021 /acsanm.3c02843.(IF-5.9)

Kumar, Kamal, Abhay Kumar, Manoj Srivastava, Harish Chandra and Raj Kumar Singh. “Study of
physical and rheological properties of modified bitumen prepared by blending non-metallicpart of e-
waste”. International Journal of Adhesion and Adhesives. 127 (2023), 103516.
https://doi.org/10.1016/j.ijadhadh.2023.103516. (IF-3.4)

Verma, Vikas, Ankit Mishra, Azeem Khan, Saleem Akhtar Farooqui and Anil Kumar Sinha. Selective
Single-step Co-hydroprocessing of Light Cycle Oil and Waste Cooking Oil Mixtures for Diesel Fuel
Production. ChemistrySelect, 8(39), (2023), €¢202301132. https://doi.org/10.1002/slct.202301132.
(IF-2.1)

Dutta, Dipjyoti, Anamika Gogoi, Rupjyoti Dutta, Sarvesh S. Harmalkar, Prem Lama, and Sandeep
Kumar Dey. "CH hydrogen bond and halogen bond directed self-assembly of ethereal podands and
CX-+ F—/HF2— halogen bonding in solution." CrystEngComm, 25(49), (2023) 5650-
5659.https://doi.org/10.1039/D3CE00599B(IF-3.1)

Murali, R. Surya, Amit Jha, Swapnil Divekar, and Soumen Dasgupta. "Synthesis and Characterization
of High Performance Bio-based Pebax Membrane for Gas Separation Applications." Materials
Advances, 4 (20), (2023),4843-4851.https:/ /doi.org/10.1039/D3MA00385] (IF-5.0)
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Vashistha, Saurabh, Bashista Kumar Mahanta, Vivek K. Singh, and Shailesh Kumar Singh. "Machine
learning assisted optimization of tribological parameters of Al-Co—Cr—Fe—Ni high-entropy alloy."
Materials and Manufacturing Processes, 38(16), (2023): 2093-216,
https://doi.org/10.1080/10426914.2023.2219332. (IF-4.8)

Gahtori, Jyoti, Jyotishman Kaishyop, Gaje Singh, Tuhin Suvra Khan, Flavio C. Vicentin, Tulio CR
Rocha, and Ankur Bordoloi. "Boosting the methanol selectivity in CO2 hydrogenation over MOF-
derived CuZn@ CN catalyst via Rb incorporation." Chemical Communications, 59 (83), (2023):
12475-12478 https://doi.org/10.1039/D3CC0O3817C(IF-4.9)

Singh, Vijendra, Selvamani Arumugam, Anup Prakash Tathod, Kuldeep Kuldeep, Bhanu Prasad
Vempatapu, and Nagabhatla Viswanadham. "Sustainable production of aromatics-rich gasoline stock
from bio-glycerol over hierarchically porous Zn-decorated HZSM-5 catalyst." Renewable Energy, 217
(2023):119180. https://doi.org/ 10.1016/j.renene.2023.119180(1F-8.7)

Agrawal, Deepti, Kelvin Awani, Seyed Ali Nabavi, Venkatesh Balan, Mingjie Jin, Tejraj M
Aminabhavi, Kashyap Kumar Dubey and Vinod Kumar. “Carbon emissions and decarbonisation:
The role and relevance of fermentation industry in chemical sector”. Chemical Engineering Journal,
475 (2023):146308. https://doi.org/10.1016/j.cej.2023.146308(1F-15.1)

Gurjar, Prahlad, Sadhbhawana Dubey, Sanat Kumar, Avinash V. Paoldkar, and Asheesh Kumar.
“Carbon dioxide sequestration as hydrates in clayey-sandy sediments: Experiments and modeling
approach” Chemical Engineering Journal, 475 (2023): 146455.
https://doi.org/10.1016/j.cej.2023.146455.(1F-15.1)

Mohanty, Bishnupad, Shraddhanjali Senapati, Arijit Mitra, Rajaram Bal, and Bijayalaxmi Jena.
"Synthesis of octahedral shaped Mn304 and its reduced graphene oxide composite for
electrocatalytic oxygen evolution reaction." Catalysis Today 423 (2023)
113897.https://doi.org/10.1016/j.cattod.2022.09.003(IF-5.3)

Negi, Pratibha, Pankaj Kumar Dubey, Avinash V. Palodkar, Sanat Kumar, and Ajay Kumar. "Thermo-
Kinetics of Chemical Recycling of Real-World Waste Plastics." ACS Sustainable Chemistry &
Engineering (2023),11(44), 15951-15963. https://doi.org/10.1021 /acssuschemeng.3c04545(1

-8.4)

Rawat, Ashutosh, Dashrathbhai B. Kanzariya, Prem Lama, and Tapan K. Pal. "Colorimetric response
and real-field recognition of organo-toxins and antibiotics in aqueous medium using a 2D
coordination polymer." Crystal Growth & Design (2023),23(11), 776

-7776.https://doi.org/10.1021 /acs.cgd.3c00545(1F-3.8)

Yadav, Jitendra Kumar, Anjali Mishra, Gaurav Kumar Mishra, Sarvesh Kumar Pal, Kedar U. Narvekar,
Ahibur Rahaman, Nanhai Singh, Prem Lama, and Kamlesh Kumar. "Isonicotinate-Zn (IT)/Cd (II)
bridged Dicobaloximes: Synthesis, Characterization and Electrocatalytic Proton Reduction Studies."
New Journal of Chemistry 47 (44), (2023). 20583-20593.
https://doi.org/10.1039/D3NJ04014C(IF-3.3)

Khatun, Rubina, Nazia Siddiqui, Rohan Singh Pal, Sonu Bhandari, Tuhin Suvra Khan, Shivani Singh,
Mukesh Kumar Poddar, Chanchal Samanta, and Rajaram Bal. "Low temperature dry reforming of
methane over Pt/CeO2, Ni/CeO2 and Pt-Ni/CeO2 catalysts prepared by solution-combustion
method." Catalysis Science & Technology,13 (22), (2023) 643
-6445.https://doi.org/10.1039/D3CY00600] (IF-5.0)

Dubey Sadbhawana, Chandrakant Bhandari, Prahlad Gurjar, Sanat Kumar, Arun Kumar and Asheesh
Kumar. “ Investigating the Effect of Crown Ether on the Kinetics and Morphology of Natural Gas
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Hydrate Formation.” Energyand Fuels, 37(22), (2023) 17290-17300.
https://doi.org/10.1021/acs.energyfuels.3c02977(1F-5.3)

Palla, Venkata Chandra Sekhar, Debaprasad Shee, Sunil K. Maity, and Srikanta Dinda. "One-Step
Conversion of n-Butanol to Aromatics-free Gasoline over the HZSM-5 Catalyst: Effect of Pressure,
Catalyst Deactivation, and Fuel Properties as a Gasoline." ACS Omega, 8(46, (2023) 43739-43750..
10.1021/acsomega.3c05590(1F-4.1)

Wamba, Honore N., Suman Dalakoti, Narendra Singh, Swapnil Divekar, Jean Ngoune, Aarti Arya, and
Soumen Dasgupta. "Facile Aqueous Medium Synthesis of Highly Stable Zr-MOFs with Promising
CO2/CH4 Adsorption Selectivity for Natural Gas and Biogas Upgradation." Industrial &
Engineering Chemistry Research, 62(46), (2023), 19773-19783.DOI: 10.1021/acs.iect.3c01862(1F-
4.2)

"Rheological and tribological behaviour of nanofluids: an experimental evaluation." In Journal of
Physics: Conference Seties, vol. 2603, no. 1, p. 012005. IOP Publishing, 2023.DOT 10.1088/1742-
6596/2603/1/012005

Pradhan, Lingaraj, Rupali Ipsita Mohanty, Rajaram Bal, Suddhasatwa Basu, Bikash Kumar Jena, and
Piyali Bhanja. "New microporous nickel phosphonate derivatives N, P-codoped nickel oxides and N,
O-codoped nickel phosphides: Potential electrocatalysts for water oxidation." Catalysis Today 424
(2023): 113771.https:/ /doi.org/10.1016/ j.cattod.2022.05.036 (IF-5.3)

Negi Ripudaman Singh, Rajkumar Singh, Neeraj Atray and Shaliesh Kumar Singh. “Potential
valorization of used cooking oil into novel biolubricating grease through chemical modification and its
performance evaluation”. Industrial Crops and Products, 202 (2023): 117555.
https://doi.org/10.1016/j.indcrop.2023.117555(IF-5.9)

Verma, Gulshan, Harsha AP, and Om Prakash Khatri. "The Effect of Spherical Hybrid Silica-
Molybdenum Disulphide on the Lubricating Characteristics of Castor Oil." Journal of Tribology (145
(2023):121701-1.https:/ /doi.org/10.1115/1.4062996(IF-2.5)

Gaikwad, M. S., S. K. Suman, K. Shukla, A. V. Sonawane, and S. N. Jain. "A review on recent
contributions in the progress of membrane capacitive deionization for desalination and wastewater

treatment." International Journal of Environmental Science and Technology, 20(12), (2023): 14073-
14088.https://doi.org/10.1007/s13762-023-04778-z. (IF-3.519)

Saini Swati, Akash Verma, Bhawna Sharma, Varsha Singh, Tolulope Oluokun, Nagabhatla
Viswanadham, Anjan Ray and Umesh Kumar. “Ni and Sr modified ZSM-5 catalyst with enhanced
catalytic activity for selective dehydration of bio-derived ethanol to ethylene.” Molecular Catalysis,
(2023),551,113587. https://doi.org/10.1016/j.mcat.2023.113587(IF-4.6)

Verma Akash, Bhawna Sharma, Swati Saini, Tolulope Oluokun, Vishwas Saini, Deepak Khurana,
Tuhin Surve Khan, Sudip K Ganguly, Nagabhatla Viswanadham and Umesh Kumar. “Mechanistic
insights into Schiff base incorporated double metal cyanide catalyst for the synthesis of colorless
polyether polyols.” Molecular Catalysis, (2023), 551, 113628.
https://doi.org/10.1016/j.mcat.2023.113628(1F-4.6)

Gomey, Amit Kumar, Mata Mani Tripathi, Mohd Belal Haider, and Rakesh Kumar. "Comparative
Analysis of Iso-Propyl Alcohol Dehydration Using lonic Liquids and Deep Eutectic Solvent." Journal
of Ionic Liquids (2023), 3(2), 100069. https://doi.org/10.1016/].jil.2023.100069

Kamboj, Nisha, Ayan Dey, Prem Lama, Moumita Majumder, Srijan Sengupta, and Ramesh K. Metre.
"A closed-shell Phenalenyl-based Dinuclear Iron (III) Complex as a Robust Cathode for One-
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Compartment H 2 O 2 Fuel Cell." Dalton Transactions, 52 (46), (2023) 17163-17175. DOL:
10.1039/D3DT02975A (IF-4.0)

Acharyya, Shankha Shubhra, Swati Rana, Sachin Kumar Sharma, Mukesh Kumar Poddar, Vinod
Kumar, Takehiko Sasaki, Shilpi Ghosh, and Rajaram Bal. "Tailoring Oxygen Vacancies and Active
Surface Oxygen Species in CrOx Hierarchical Strawberry-Type Three-Dimensional (3D) Micro-
Spindles Catalysts for Total Catalytic Oxidation of VOCs." New Journal of Chemistry 47 (46), (2023).
21568-21576. DOl https://doi.org/10.1039/D3NJ03281G(IF-3.3)

Singh Omvir , Akshata Vijay Ramteke, Bhanu Joshi, Bhanu Prasad Vempatapu, Kamal Kishore Pant,
Anjan Ray, and Bipul Sarkar. “Sustainable Bioaromatics from Sapium Oil over Encaged AIPO4 Zeolite
Material: A Feasibility Study.”” ACS Sustainable Chemistry and Engineering. 11 (48), (2023), 17061-
17074.10.1021 /acssuschemeng.3c05236(IF-8.4)

Singha, Aniruddha, Jyotishman Kaishyop, Tuhin Suvra Khan, and Biswajit Chowdhury. "Visible-
Light-Driven Toluene Oxidation to Benzaldehyde over WO3 Nanostructures." ACS Applied Nano
Materials, 6(23), (2023) 21818-21828. https://doi.org/10.1021 /acsanm.3c04012. (IF- 5.9)

Dekshinamoorthy, Amuthan, Pragnya Paramita Samal, Sailaja Krishnamurty, Praveen K. Khatri,
Suman Lata Jain, Anjan Ray, and Saranyan Vijayaraghavan. "Sulfonated Zinc Phthalocyanine Coating
as an Efficient and Ecofriendly Corrosion Inhibitor for Copper Surfaces: An In Silico Led Design and
Its Experimental Validation." Langmuir, 39(48), (2023 17295-17307).
https://doi.org/10.1021/acs.langmuir.3c02393(1F-3.9)

Birara, Sunita, Shalu Saini, Moumita Majumder, Prem Lama, Shree Prakash Tiwari, and Ramesh K.
Metre. "Design and Synthesis of Solution-Processed Redox-Active Bis (Formazanate) Zinc Complex
for Resistive Switching Applications." Dalton Transactions, 52(48), (2023) 18429-18441. DOI
https://doi.org/10.1039/D3DT02809G (IF-4.0).

Ambust, Shweta, Aishwary Purohit, Amar Jyoti Das, Rajesh Kumar, and Debashish Ghosh.
"Glycolipid Biosurfactant-Assisted Remediation Strategy to Minimize the Petroleum Contaminant
Footprint in Environmental Compartments." Water, Air, & Soil Pollution 234, no. 12 (2023): 767.
https://doi.org/10.1007/s11270-023-06771-1(IF-2.9).

Saini, Vinay, Upendra Maurya, and G. D. Thakre. "Estimating the Dry-Wear Behavior of
Rolling/Sliding Bearings (PB, Gunmetal, and Al6061)-Tribo Materials." Journal of Failure Analysis
and Prevention 23, (2023), 2439-2451 https://doi.org/10.1007/s11668-023- 01770-0(IF-1.2)

Anitha, Nayakini, Padithem Jhansi Lakshmi, Ravi Mudavath, and Ch Sarala Devi. "Experimental and
theoretical studies on structural aspects of transition metal complexes of isonicotinoyl Nroxide
hydrazone: Their DNAsbinding interaction and cytotoxicity." Applied Organometallic Chemistry,
37(12), (2023), €7289.https:/ /doi.org/10.1002/a0c.7289.(1F-3.9)

Ahuja, Vishal, Amanpreet Singh, Debarati Paul, Diptarka Dasgupta, Petra Urajova, Sounak Ghosh,
Roshani Singh, Gobardhan Sahoo, Daniela Ewe and Kumar Saurav. “ Recent Advances in the
Detection of Food Toxins Using Mass Spectrometry.”” Chemical Research in Toxicology 36(12),
(2023). 1834-1863. DOI: 10.1021/acs.chemrestox.3c00241 (IF-4.2)

Dalakoti, Suman, Narendra Singh, Honore N. Wamba, Jyotishman Kaishyop, Swapnil Divekar, Aarti
Arya, and Soumen Dasgupta. "Rapid Aqueous Medium Organization of Trimesate Metal-Organic
Frameworks of Cu, Fe: Exploring Suitability in Gas Separation." ACS Applied Engineering Materials
1(12),(2023),3309-3322.10.1021 /acsaenm.3c00591 (IF-6.4)
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Swati Solanki, Kavya Bisaria, Hafiz M. N. Igbal, Reena Saxena, Shalini Baxi, Anil Chandra Kothari
and Rachana Singh. “Sugeno fuzzy inference system modeling and DFT calculations for the
treatment of pesticide-laden water by newly developed arginine functionalized magnetic Mn-based
metal organic framework”. Environmental Science and Pollution Research, 30(59), (2023), 123126-
123147https://doi.org/10.1007/s11356-023-30944-4(IF-5.8)

Karuppusamy, Rajendran, Roshni Madampadi, Rameshkumar Subramaniam, Tuhin S. Khan, Shelaka
Gupta, M. Ali Haider, and Dinesh Jagadeesan. "Oxygen vacancy mediated reactivity of CaO/CuO
composite for the synthesis of amino-N-heterocycles." ChemCatChem, 15(24), (2023), ¢202301048.
https://doi.org/10.1002/cctc.202301048(1F-4.5)

Saini Bhavna, Anup Prakash Tathod, Jitendra Diwakar, Jyotishman Kaishyop, Selvamani Arumugam,
Nagabhatla Viswanadham. “Tailored Nickel-Tungsten Interface on ZSM-5 as Bi-functional Catalyst
for the Single-pot Conversion of Furfural to Renewable Alkyl Levulinates”. ChemCatChem, 15(24),
(2023),€202301087. https://doi.org/10.1002/ cctc.202301087(IF-4.5)

Porwal, Govind, Haseena KV, S. Sreedhala, Tuhin Suvra Khan, M. Ali Haider, and C.P Vinod.
"Deciphering Particle Morphology Effects in Cinnamaldehyde Hydrogenation over Palladium
Nanostructures." ACS Engineering Au, 3(0), (2023), 477-487
https://doi.org/10.1021/acsengineeringau.3c00017

Verma, Muskan, Bharath Gottumukkala, Ambika Behl, Bhaskar Thallada, Vijay Kakade, and Jitendra
Kumat. "Performance Evaluation of Petroleum Hard Pitch Modified with Rice Straw Bio-Oil."
Canadian Journal of Civil Engineering, 50(12), (2023), 984-993. https://doi.org/10.1139/cjce-2022-
0467. (IF-1.4)

Kwon, Sung Hyun, Vishwanath Hiremath, Anshu Nanoti, Sung Gu Kang, Jeong Gil Seo, and Seung
Geol Lee. "MgO-based composites for high pressure CO2 capture: A first-principles theoretical and
experimental investigation." Korean Journal of Chemical Engineering 40, no. 12 (2023): 2990-2996.
https://doi.org/10.1007/s11814-023-1536-6. (IF-2.7)

Khatun, Rubina, Rohan Pal Singh, Mohammad Ahmed Shoeb, Deepak Khurana, Shubham Singhl,
Nazia Siddiqui, Mukesh Kumar Poddar, Tuhin Surve Khan and Rajaram Bal. “Generation of active
oxygen species by CO2 dissociation over defect-rich Ni-Pt/CeO2 catalyst for boosting methane

activation in low-temperature dry reforming: Experimental and theoretical study”. Applied Catalysis
B: Environment, 340 (2023): 123243, https://doi.org/10.1016/j.apcath.2023.123243. (IF-22.1)

Suman, Kovvuri, Jeshma, and Nanaji Islavath. "Molecular modifications in fluorene core for efficient
organic photovoltaic cells." Journal of Photochemistry and Photobiology A: Chemistry, 446 (2023):
115162. https://doi.org/10.1016/j.jphotochem.2023.115162(IF-4.3)

Kularkar Ankush, Vaibhav Vilas Khedekar, Sachin D. Chaudhari, Mudavath Ravi, Sadhana S. Rayalu,
Penumaka Nagabahu. “Harnessing reactive hydrogen species via H202 photolysis for reduction of
CO2 to CH3OH using Caln284@ZnMOF photocatalyst”. Applied Catalysis A: General. 66 (2024),
119496. https:/ /doi.org/10.1016/j.apcata.2023.119496 (IF-5.5)

Wakejo Wondimu K, Ali Maged, Beteley T. Meshesha, Joon W. Kang , Abayneh G. Demesa, Sandip
Chakrabarti , Thallada Bhaskar , Ashok Kumar Gupta , Amit Bhatnagar. “Tuneable functionalized
biochar for simultaneous removal of pharmaceuticals from binary mixture.” Colloids and Surfaces A:
Physicochemical and Engineering Aspects. 681, (2024),132718.
https://doi.org/10.1016/j.colsurfa.2023.132718(1F-5.2)
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Upreti Bhagwat, Bhanu Prasad Vempatapu, Jagdish Kumar and Pankaj Kumar Kanaujia. “Application
of high-performance liquid chromatography in determining saturates and aromatic hydrocarbons
along with polars/additives in automotive finished and used lubricating oils”. Journal of
Chromatography A. 1713, (2024), 464525. https://doi.org/10.1016/j.chroma.2023.464525. (IF-4.1)
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Dhiman, Neha, Bhanu Joshi, Sudhakara Reddy Yenumala, Omvir Singh, Rajaram Bal, Anjan Ray and
Bipul Sarkar. “Greener production of styrene via low-temperature dehydration of phenethyl alcohol
over co-supported P/ZrO2.” Chemical Engineering Journal, 480, (2024), 148005.
https://doi.org/10.1016/j.cej.2023.148005.(1F-15.1)

Sarki, Naina, Sadeep Kumawat, Mridula Choudhary, Anand Narrani, Saurabh Kumar Singh and
Kishore Natte. “Selective hydrogenation of carbonyl compounds and olefins using an efficient
combination of homogeneous RuCl3/1,10-Phenanthroline” Journal of Catalysis, 429(2024), 115248.
https://doi.org/10.1016/j.jcat.2023.115248(1F-7.3)

Hazarika, Ranjit, Gullit Deffo, Honore N. Wamba, Nayab Hussain, Shyamali Kalita, Mwina
Basumatary, Evangeline Njanja, Soumen Dasgupta, and Panchanan Puzari. "Sensitive determination
of 4, 6-Dinitro-o-cresol based on Glassy Carbon Electrode modified with Zr-UiO-66 metal-organic
framework entrapped FMWCNT." Analytical Methods, 16(1), (2024), 62-73. DOI
https://doi.org/10.1039/D3AY01723K. (IF-3.1)

Chongdar, Sayantan, Anirban Ghosh, Rajaram Bal, and Asim Bhaumik. "Microwave-assisted synthesis
of ZIF-9@ x GO composites as cooperative electrocatalysts for electro-oxidation of benzyl alcohols
coupled with H2 production." Journal of Materials Chemistry A, 12(1) (2024), 233-246. DOL:
10.1039/D3TA04894B(IF-11.9)

Gazi, Md Jahiruddin, Deepak Khurana, Jyotishman Kaishyop, Tuhin Suvra Khan, Sahil Bhandari, and
Ankur Bordoloi. "Solution combustion detived nanoalloys: Robust and efficient catalyst systems for
partial oxidation of methane." International Journal of Hydrogen Energy, 51B, (2024), 562-579.
https://doi.org/10.1016/j.ijhydene.2023.08.261 (IF-7.2)

Singh, Hari, Anil Kumar Sinha, Sharanmeet Kour, Suneel Singh Barheyan, Gaurav Goel, and
Jibanananda Mishra. "Surfactant-assisted synthesis of zero-dimensional iron nanomaterial for
cellobiose hydrolysis." Materials Advances, 5, (2024), 306-314.DO1: 10.1039/ D3MA00588G(IF-5.0)

Singh, Nisha, Priyanka Agarwal, Jyoti Porwal, and Suheel K. Porwal. "Evaluation of multifunctional
green copolymer additives—doped waste cooking oil—extracted natural antioxidant in biolubricant
formulation." Biomass Conversion and Biorefinery, 14(1),(2024): 761-770.

https://doi.org/10.1007 /s13399-022-02348-w (IF-4.0)

Khatri, Chandra B., Saurabh K. Yadav, Gananath D. Thakre, and Arvind K. Rajput. "Design
optimization of vein-bionic textured hydrodynamic journal bearing using genetic algorithm." Acta
Mechanica, 235(1), (2024): 167-190. https:/ /doi.org/10.1007 /s00707-023-03734-9 (IF-2.7)

Verma, Akash, Bhawna Sharma, Piyush Gupta, Anjan Ray, Babita Behera, Umesh Kumar, and
Nagabhatla Viswanadham. "Microstructural Insights into Ethylene Glycol Mediated Polyether
Polyols Using Double Metal Cyanide Catalyst." Macromolecular Chemistry and Physics 225, no. 1
(2024):2300319. https://doi.org/10.1002/macp.202300319 (IF-2.5)

AL FUR-HRART USHeTe@] wwellel, Qeugoel



141.

142.

143.

144,

145.

146.

147.

148.

149.

150.

151.

AFAGST—HTIG TIF F45T —2023-2024
CSIR-IIP Annual Report -2023-2024

Kohli, Kirtika, Ravindra Prajapati, Raj Shah, Mrinaleni Das, and Brajendra K. Sharma. "Food waste:
environmental impact and possible solutions." Sustainable Food Technology, 1(2), (2024) 70-80.
https://doi.org/10.1039/D3FB00141E (IF-NA)

Rawat Anuj, Pratiksha Joshi, Raj. K. Singh, Om P. Khatri and Paritosh Mohanty. “Utilizing Polycyclic
Aromatic Sulphur Heterocycles to Develop Hypercrosslinked Microporous Polymeric Adsorbents for
Deep Desulphurization of Fuels”. Colloids and Surfaces A: 683 (2024),
132996.https:/ /doi.org/10.1016/j.colsurfa.2023.132996 (IF-5.2)

Ashok, Patel Pratima, Diptarka Dasgupta, Anjan Ray, and Sunil K. Suman. "Challenges and prospects
of microbial a-amylases for industrial application: a review." World Journal of Microbiology and
Biotechnology 40, no. 2 (2024): 1-28. Article no 44. https://doi.org/10.1007/s11274-023-03821-y
(IF-4.1)

Sharma, Bhawna, Akash Verma, Anuj Tak, Swati Saini, Kapil Bhati, Tammineni Rajagopala Rao, and
Umesh Kumar. "Mechanistic insights into the incorporation of higher alpha-olefins into acrylate
copolymers via photoATRP." Polymer Chemistry, 15(5), (2024) 438-453.
https://doi.org/10.1039/D3PY01080E (IF-4.6)

Joshi, Pratiksha, Sweta Mehta, Ramesh N. Goswami, Manoj Srivastava, Anajn Ray and Om Prakash
Khatri. “Fruit waste-derived cellulose-polyaniline composite for adsorption-coupled reduction of
chromium oxyanions.” Environmental Science and Pollution Research, 31 (6), (2024), 8719-8735.
https://doi.org/10.1007/s11356-023-31511-7 (IF-5.8)

Kashyap, Preeti, Shaifali Bhardwaj, Venkata Pramod Chodimella, and Anil Kumar Sinha. "Carbon-
based heterogeneous catalysts for conversion of cellulose and cellulosic feedstock." Biomass
Conversion and Biorefinery 14, no. 3 (2024): 2937-2957. https://doi.org/10.1007/s13399-022-
02675-y (IF-4.0)

Biswas, Bijoy, Avnish Kumar, Komal Saini, Shivam Rawat, Ramandeep Kaur, Bhavya B. Krishna, and
Thallada Bhaskar. "Catalytic hydrothermal liquefaction of alkali lignin at low temperature: Effect of
acid and base catalysts on phenolic monomers production." Biomass Conversion and Biorefinery,
14(4) (2024): 4071-4080. https:/ /doi.org/10.1007 /s13399-022-02603-0 (IF-4.0)

Kaur, Ramandeep, Avnish Kumar, Bijoy Biswas, Bhavya B. Krishna, Prasanta K. Rout, and Thallada
Bhaskar. "Py-GC/MS and pyrolysis studies of eucalyptus, mentha, and palmarosa biomass." Biomass
Conversion and Biorefinery, 14(4), (2024): 5319-5330. https://doi.org/10.1007 /s13399-022-02729-1
(IF-4.0)

Shokouhfar, Nasrin, Sravan Kumar Kilaparthi, Alexandre Barras, B. Moses Abraham, Ahmed Addad,
Pascal Roussel, Sakshi Bhatt et al. "Solar-Driven Ammonia Production through Engineering of the
Electronic Structure of a Zr-Based MOE" Inorganic Chemistry, 63(5), (2024), 2327-2339.
https://doi.org/10.1021 /acs.inorgchem.3c02583 (IF-4.6)

Kumar, Mahesh, Vijendra Singh, Saurabh Kumar, Anup Prakash Tathod, Selvamani Arumugam, and
Nagabhatla Viswanadham. "Biodiesel-Derived Waste Glycerol as a Green Template for Creating
Mesopores in the ZSM-5 Catalyst for Aromatics Production Applications." Langmuir, 40(5), (2024),
2686-2697. https:/ /doi.org/10.1021 /acs.Jangmuir. 3¢03210 (IF-3.9)

Kaushik Marvi, Tuhin S Khan, M. Ali Haider, Divesh Bhatia. “Effect of H20 and CO on the NO
Operating Cycle in Pd/CHA Passive NOx Adsorbers.” The Journal of Physical Chemistry C, 128 (7),
(2024),2814-2827.10.1021 /acs.jpcc.3¢04999 (IF-3.7)
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Das Ujjal, Pranab Kumar Sarkar, Sachin Kumar Sharma, Rajesh Deb, Romy Garg, Bhanu Prakash,
Kaushik Parida. Asim Roy. “Enhancing Stability and Resistive Memory Performance: The Role of
Graphene in Hybrid Perovskite Composites”. The Journal of Physical Chemistry C, 128 (7), (2024),
3043-3053. https://doi.org/10.1021 /acs.jpcc.3c07643 (IF-3.7)

Sharma Sachin Kumar, Tuhin Surve Khan, Anita Sarkar, Ujjal Das, Tushar Tyagi, S. Vadivel, Subankar
Das, Amrit Puzari, Bappil Paul. “Pt Nanoparticles Supported on WO3 Microparticles as the Catalyst
for the Oxidation of Toluene.” ACS Applied Nano Materials, 7(4), (2024), 4014-4023,
10.1021/acsanm.3c05597 (IF-5.9)

Balyam Sonit, Iqra Ahangar, Mohd. Ussama, Dinesh Gupta, Tuhin S Khan, K.K. Pant, Gourav
Shrivastava, M. Ali Haider. “Rational Tailoring of Metal Precursor Interactions with the Zeolite
Supportt in the Mo/HZSM-5 Catalyst for Methane Dehydroaromatization”. Crystal Growth and
Design, 24(4), (2024),1529-1543.10.1021/acs.cgd.3c00802 (IF-3.8)

Mainkar Prathama, Anjan Ray and Srivari Chandrasekhar.”” Solvents: From Past to Present.” ACS
Omega, 9(7), (2024),7271-7276.DOI:10.1021 /acsomega.3c07508 (IF-4.1)

Narendranath, Soumya B., Naroth P. Nimisha, Anil Chandra Kothari, and Rajaram Bal.
"Hydrotreating of a Lignin Derived Phenolic Compound, M-Cresol, Over Ruthenium Decorated
Zeolite-B." Catalysis Communications (2024), 106895. https://doi.org/10.1016/
j.catcom.2024.106895

Nautiyal, Hemant, Sudesh Singh, Rohit Kumar Singh Gautam, R. Goswami, Om Prakash Khatri,
Pooja Verma, and Rajnesh Tyagi. "The state of art on lubrication methods in space environment."
Physica Scripta, 99(2), (2024), Article no 022003. DOI10.1088/1402-4896/ad1d3e (IF-2.6)

Rawat Ashutosh, Sonu Dhakla, Samir K. Maity and Prem Lama. “Mechanistic insight into the coke
formation tendency during upgradation of crude oil in slurry phase batch reactor using MoS2 and its
various oil soluble catalysts” Fuel, 359 (2024) 130433. https://doi.org/10.1016/j.fuel.2023.130433
(IF-7.4)

Saini, Nitish, Anil Malik, and Suman L. Jain. "Light driven chemical fixation and conversion of CO2
into cyclic carbonates using transition metals: A review on recent advancements." Coordination

Chemistry Reviews 502 (2024): 215636.https://doi.org /10.1016/j.ccr.2023.215636 (IF-20.06)

Kumar Avinash, Bijoy Biswas, Ramandeep Kaur, Bhavya B. Krishna, Young-Kwon Park and Thallada
Bhaskar. “Hydrotalcite supported cobalt and tungsten catalysts for valorization of lignin into valuable
phenolics”. Journal of Industrial and Engineering Chemistry, 131, (2024), 514-530.
https://doi.org/10.1016/].jiec.2023.10.057 1F-6.1)

Sharma Anjali, Akash Verma, Umesh Kumar, Narendra Singh, Suman Dalakoti, Rekha Chauhan, Sahil
Bhandari, Swapnil Divekar, Soumen Dasgupta and Aarti. “Interchangeable effect of polyols-based

zeolite on the separation of CO2, CH4, and N2 gases”. Microporous and Mesoporous Materials, 367,
(2024),112984. https://doi.org/10.1016/j.micromeso.2024.112984(1F-5.2)

Dua, Sachin, Nishtha Arora, B. G. Prakashaiah, Rakesh C. Saxena, Sudip K. Ganguly, and T.
Senthilkumar. "Conjugated polymer-based composites for anti-corrosion applications." Progress in
Organic Coatings 188 (2024): 108231. https://doi.org/10.1016/j.porgcoat.2024.108231 (IF-6.6)

Kali Ravi, Chiranjeevi Pendela, Balaji Padya, Nanaji Islavath, T.N. Rao and PK. Jain. “Effective Cu-Fe
oxide/ multidimensional nanocarbon-coupled ternary composite-based anode: Mechanistic insight

into interface tuning for swift Li-ion diffusion”. Colloids and Surfaces A: Physicochemical and
Engineering Aspects, 685 (2024), 133280. https://doi.org/10.1016/j.colsurfa.2024.133280 (IF-5.2)
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Sarkar, Ankita, Sachin Sharma, Bachir Yaou Balarabe, Sethumathavan Vadivel, Tushar Tyagi, Dipak
Das, Sanjay Kumar, Amrit Puzari, and Bappi Paul. "In-situ synthesis of star-shaped Ni supported on
WO3 nanoparticles for selective hydrogenation of cinnamaldehyde." International Journal of

Hydrogen Energy 59 (2024): 1174-1182. https://doi.otg/10.1016/.ijhydene.2024.02.031 (IF-7.2)

Shrivastav, Gourav, Ejaz Ahmad, Tuhin S. Khan, and M. Ali Haider. "Customizing Reformulated
Gasoline Using Biofuel-Additives to Replace Aromatics." Journal of Molecular Liquids (2024):
124251. https:/ /doi.org/10.1016/j.molliq.2024.124251 (IF-6)

Bhati Kapil, Bhawna Sharma, Navneet Sahoo, Zeba Jamal, Aruna Kuktrey, Raghuvir Singh, Piyush
Gupta, Sanat Kumar, Manisha Sahay, Umesh Kumar. “Development of Poly(acrylate-co-benzyl
maleate) Copolymers as Wax Deposition Inhibitors for Crude Oil.” Energy and Fuels, 38(6) (2024),
5381-5390. https:/ /doi.org/10.1021/acs.energyfuels.3c05154 (IF-5.3)

Kaur, Ramandeep, Avnish Kumar, Bijoy Biswas, Bhavya B. Krishna, and Thallada Bhaskar. "Py-
GC/MS and slow pyrolysis of tamarind seed husk." Journal of Material Cycles and Waste
Management, 26(2), (2024): 1131-1146. https://doi.org/10.1007/s10163-024-01888-9 (IF-3.1)

Senapati, Shraddhanjali, Rajaram Bal, Manoj Mohapatra, Namita Dalai, and Bijayalaxmi Jena.
"Inducing Selenium Vacancy in Nickel Selenide/Iron Selenide by Hydrazine)Ultrasonic Treatment for
Electrocatalytic Water Splitting Reaction." Energy Technology, 12(3), 2024:
2300979.https://doi.org/10.1002/ente.202300979 (IF-3.8)

212 Y& /faaxveEt 4 geilRE ss/da /

Chapters / Articles Published in Books / Proceedings

Jana, Arijit, Diptarka Dasgupta, Thallada Bhaskar, and Debashish Ghosh. "Poultry Waste Biorefinery:
Opportunities for Sustainable Management." Biotic Resources: Circular Bioeconomy Perspective
(2023): 85.

Mukherjee, Chandan, Debashish Ghosh, and Thallada Bhaskar. "Gas Fermentation: A Potential
Platform for Production of Low-Carbon Fuels and Chemicals." In Biotic Resources, pp. 213-237.
CRC Press, 2023.

Joshi, Pratiksha, Sweta Mehta, Anchal Pandey, and Om P. Khatri. "Inorganic Analogues of Graphene
and their Nanocomposites for Wastewater Treatment." In Two-Dimensional Materials for
Environmental Applications, pp. 75-102. Cham: Springer International Publishing, 2023.

Saini, Nisha, and Kamal Kumar. "Deep Eutectic Solvents in CO2 Capture." In CO2-Philic Polymers,
Nanocomposites and Chemical Solvents, pp. 193-216. Elsevier, 2023.

Rath, Gourav Kumar, Sakshi Singh, Gaurav Pandey, Tejaswa Poothia, and Asheesh Kumar. "Role of
Nanofluids in Chemical Enhanced Oil Recovery." In Challenges and Recent Advances in Sustainable
Oil and Gas Recovery and Transportation, pp. 81-119. Gulf Professional Publishing, 2023.

Saini, Komal, Abhisek Sahoo, and Thallada Bhaskar. "Insights into Graphene-Based Materials as an
Adsorbent for Wastewater Treatment." In Graphene and its Derivatives (Volume 2)
Water/Wastewater Treatment and Other Environmental Applications, pp. 1-18. Singapore: Springer
Nature Singapore, 2023.

Shukla, M. K. Balendra VS Chauhan, Thallada Bhaskar, Atul Dhar, and Ajitanshu Vedratnam.
"Recycling of Platinum Group Metals and Alternative Catalysts for Catalytic Converters." In
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Transportation Systems Technology and Integrated Management, pp. 363-398. Singapore: Springer
Nature Singapore, 2023.

Rawat, Shivam, Meenu Jindal, Akinori Muto, Srinivas Hotha, and Thallada Bhaskar. "Porous Hollow
Biomass-Based Carbon Nanostructutes for High-Performance Supercapacitors.”" In Biomass-Based
Functional Carbon Nanostructures for Supercapacitors, pp. 271-300. Singapore: Springer Nature
Singapore, 2023.

Anupam, Kumar, Richa Aggrawal, Jitender Dhiman, Priti Shivhare Lal, Thallada Bhaskar, and Dharm
Dutt. "Characteristics and characterization techniques of bacterial cellulose for biomedical

applications—a short treatise." In Advances in Biomedical Polymers and Composites, pp. 83-108.
Elsevier, 2023.

Joshi, Sanket, Prashant Jadhawar, and Asheesh Kumar, eds. "Challenges and Recent Advances in
Sustainable Oil and Gas Recovery and Transportation." (2023). Elsevier

Banerjee, Ayan, Sangeeta Mohanty, Debashish Ghosh, and Thallada Bhaskar. "Hydrothermal
Liquefaction and Carbonization for Sustainable Treatment of Sewage Sludge." In Sustainable
Treatment and Management of Sewage Sludge, pp. 161-180. CRC Press, 2023.

oM gAY uRfoar /

Presented Research Papers
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Papers Presented in Conference / Seminars

2nd International Conference on Emerging Trends in Synthesis and Catalysis, 12-13 April,
2023, AMITY University Noida (UP)

Hydrocracking of Heavy Crude Oil using NiMo Nano Catalyst in Slurry Phase Reactor, Bharat Singh
Rana, Sweta Rani Chauhan, Ajad Chand, Mohit Verma, S K Maity.

International Conference on Molecules and Materials Technology (MMT-2023) 21-22 April,
2023

Synthesis and Characterization of BioBased Surfactant from Used Cooking Oil: Application as Surface
Active Agent, Neha Rawat, Aman K Bhonsle, Jayati Trivedi, Neeraj Atrey.

Waste to Best: Sustainable Environmental Remediation Strategies and Solution at Pt.
Deendayal Petroleum University, Gandhinagar, 19-20 May, 2023

Study on a Novel Triazole based Hindered Phenolic Antioxidant Additive in the Polyol Grease, Raj
Kumar Singh, Ripudaman Singh Negi, Shailesh Kumar Singh.

PYROASIA Symposium 2023 (Pyro Asia 2023), Kuala Lumput, Malaysia, 26-28 June, 2023

H2 Free Reductive Catalytic Fractionation of Cotton Stalks for Production of Value Added Chemicals,
Meenu Jindal, Priyanja Uniyal, Thallada Bhaskar.

Sustainable Future: Advances and Opportunities in Green Chemistry. 3-5 July, 2023
Preparation of a Methyloleate based Novel Green Multifunctional Additive and its Performance

Evaluation in Polyol Base Oil, Piyush Gupta, Soaib Akhtar, Ripudaman Singh Negi, Susheel Kumar
Porwal, Raj Kumar Singh.
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Future of Energy with Science and Technology (FEST 2023), University of Delhi, 18-19 July
2023

Copper Oxide Encapsulated ZSM-5 for catalytic cracking of LDPE: Maximizing the Gases Product
with Light Olefins(C2-C4=) Rich Hydrocarbon. Himanshu Raghav, Bipul Sarkar.

Greener Production of Styrene via Low-Temperature Dehydration of Phe over Co/P Modified ZrO?2.
Neha Dhiman, Sudhakar Reddy, Bipul Sarkar.

Hydrotreating and Hydrodemetalation of Raw Jatropha Oil using Mesoporous Ni-Mo/Al1203 Catalyst,
Vikas Verma, Anil Kumar Sinha.

Insightinto Coke Formation Mechanism from Upgradation of Crude Oilin Slurry Phase Batch Reactor
using MoS2 and its different Oil Soluble Forms Synthesised with various Organic Ligands, Ashutosh
Rawat, Sonu Dhakla, S K Maity, Prem Lama.

Waste Ilmenite Sludge derived Low Cost Mesoporous Fe-doped TiO2: A Versatile Photocatalyst for
Enhanced Visible Light Photocatalysis without a Co-catalyst. Ankit Mishra, Anil K Sinha.

Role of Dichloromethane’s Anomeric Effect in reducing AICI3 Amount in the Synthesis of Exo-
tetrahydrodicyclopentadiene High Energy Density Fuel, Azeem Khan, Anil Kumar Sinha

Selective Synthesis of Short Chain Olefins via CO2 Hydrogenation over Iron Based Catalysts, Ankur
Bordoloi, Gaje Singh

Earth Abundant Hetrogeneous Cobalt Catalyst for Selective Ring Hydrogenation of (Hetro) Arenes
and Gram Scale Synthesis of Pharmaceuticals, Baint Singh, Ganesh Naik, Kishore Natte, Anand
Narani.

Lignin Residue derived Carbon Supported Nanoscale Iron Catalyst for the Selective Hydrogenation of
Nitroarenes and Aldehydes, Naina Sarki, Suman Lata Jain, Kishore Natte

6th Internationl Oil and Gas Chemistry, Chemicals, and Additives Conference & Exhibition
(IOGCA 2023)” on 12-13 September 2023, Gandhinagar

Performance and Emission Characteristics of Gasoline Methanol Blend in a Stationary Genset Engine,
M K Shukla, Vibhuti Bangwal, Anupam Chauhan.

International Conference on Clean Energy, Materials and Technologies, Energy Summit 2023,
UPES Dehradun. 20-22 September, 2023

Natural Gas Hydrates Formation and Dissociation Kinetics: Experiments and Modelling, Saksham
Bhatt, Prahlad Gurjar, Avinash V. Palodkar, Gaurav Pandey and Asheesh Kumar.

Synthesis of Zeolite-based Catalysts for the Pyrolysis of High-density Polyethylene into Petrochemical
Products, Pratibha Negi, Akansha Gupta, Ranjith S, Pankaj K. Dubey, Sanat Kumar, Avinash Palodakar,
Rajaram Bal, Ajay Kumar.

Earth Abundant Biorenewable Carbon Supported Catalyst for Production of Renewable Fuel
Additives, Vijendra Singh, Selvamani Armugan and Nagabhatla Vishwanadham.

A Comprehensive Analytical Strategy to determine Automotive Gasoline Adulteration. Bhanu Prasad
Vempatapu, Jagdish Kumar, Rajesh Kumar, Pankaj Kanujia.
Gas Hydrate Mitigation/management for Deep Water Gas Fields: Applicable to Flow Assurance.
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Sadhbhawana Dubey, Akash Verma, Sanat Kumar, Umesh Kumar and Asheesh Kumar.

Methane Dehydroaromatization using Molybdenum Supported Zeolite Catalyst. Anil Chandra Kothari
and Dr Rajaram Bal.

Epoxidised Polyol Esters as a Potential Baasestock in the Formulation of Novel Lubricating Grease.
Ripudaman Negi, Rajkumar Singh and Shailesh Kumar Singh.

Hetero-structured Ti-MOF/g-C3N4 Driven Light-assisted Reductive Carboxylation of Aryl
Aldehydes with CO2 under Ambient Conditions. Sakshi Bhatt and Suman L. Jain.

Performance and Emission Characteristics Methanol/gasoline Fuel Blends in a Stationary Engine.
Anupam Chauhan, Wittison Kamei, Devendra Singh, Vibhuti Bangwal and M.K. Shukhla.

Design of Carbon-based Materials derived from Plastics and Evaluating its Potential Application in
Electrocatalysis. Pankaj Kumar Dubey, Pratibha Negi, Prashant Bhardwaj, Sanat Kumar, Bipul Sarkar,
Avinash V. Palodkar and Ajay Kumar.

A Comprehensive Study on the Hydroprocessing of Crude Oil in Slurry Phase with Active Dispersal
Catalyst to Obtain Refined Source of Energy and Fuel-Effect of Temperature and Time. Ashutosh
Rawat, Sonu Dhakla, Samir K. Maity and Prem Lama.

Structure-property Relationship and Catalytic Application of Versatile, Acido-basic Lanthanum
Grafted Zeolites for the Production of Fuel Intermediates/Fuel Additives. Bhawna Saini, Anup
Tathod, Jitendra Diwaker, Selwamani Arumugan and N. Vishwandham.

Optimizing Pbex Rnew Membrane Concentrations for Enhanced Gas Separation Performance. Amit
Jha, Swapnil Divekar, Soumen Dasgupta, R. Surya Murali.

Shaping and Dynamic Study of CuETC MoF for Methane Separation from CH4/N2 Gas Mixture.
Narendra Singh, Dr Aarti, Soumen Dasgupta. Swapnil Divekar.

Magnetically Separable spent Coffee Grounds as a Potential Novel Ssupport for Covalent
Immobilization of B-glucosidase for Cellobiose Hydrolysis. Shaifali Bharadwaj and Anil K. Sinha.

Selective Single Step Co-hydroprocessing of Light Cycle Oil and Waste Cooking Oil Mixtures for Diesel
Fuel Production. Vikas Verma and Anil K. Sinha.

A Magnetically Separable Fe304@EDTA-gC3N4 Versatile Mesoporous Photocatalyst for CO2
Reduction and Water splitting into solar cells. Ankit Mishra and Anil K Sinha.

A Red Mud based Heterogeneous Catalyst for the Selective Conversion of Toluene to Benzaldehyde.
Shivani Singh and Rajaram Bal.

Efficient Gas Separation using Polymer based Zeolite for CO2, CH4 and N2 gas. Anjali Sharma, Aarti
and Umesh Kumat.

Visible Light Driven Reaction of CO2 with Alcohols using Ag/CeO2 Nanocomposite: First
Photochemical Synthesis of Linear Carbonates under Mild Conditions. Anil Malik and Suman Lata Jain

Study of Pyrolysis of High Density Polyethylene with base Treated Zeolites in a Fixed Bed Reactor.
Akansha Gupta, Pratibha Negi, Ranjith S, Anil Singh and Rajaram Bal.
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Catalysis for Energy, Environment and Sustainability (CEES-2023) and CO2 India Network
2nd Annual Meet on 25-27 September 2023, II'T Mandi

Glimpses of Carbon Dioxide Utilization Initiatives of CSIR-Indian Institute of Petroleum, Dehradun,
Ankur Bordoloi.

ChemPFerence-2023, BITS Goa Campus, 30 September to 2nd October 2023

Value addition of Fluid Catalytic Cracking (FCC) Naptha, Vikram Singh, Kirtika Kohli, Prasenjit
Ghosh, Pooja Yadav and Manoj Srivastava.

Tribolndia 2023-International Conference on Tribology for Sustainable Development, 5th to
7th October 2023, Srinagar, J&K

Biomass derived Nano-structured Graphene like Carbon as Sustainable Material for Enhancement of
Tribological Properties, Sweta Mehta Pratiksha Josh, Anchal Pandey, O.P. Sharma and O.P. Khatri.

2D /2D Heterostructure of Transition Metal Dichalocogenides (MoS2/WS2): Role of Interfacial

Heterogeneity for Enhancement of Lubrication Properties. Anchal Pandey, Abhishek Negi, Nanoji
Isalvath, O.P. Khatri

Enhancement of Tribological Properties of Lube Base Oil by Nanostructured 2H-MoS2 Grown on
Silica Nanoparticles Abhishek Negi, Anchal Pandey, O.P. Khatri.

Energy Technology Meet-2023. New Delhi, 9-11th October 2023

On-pot H2-Free Reductive Catalytic Fractionation of Cotton Stalks over highly Dispersed Bi and
Trimetallic Catalysts for Integrated Biorefineries. Meenu Jindal, Priyanka Uniyal and Dr T. Bhaskar.

International Workshop on Membrane Technologies for Desalination, Energy and Water
(MemDEW). IIT Roorkee. 18th to 20th October 2023.

Advances in Membrane Gas Separation for Environment, Energy and Healthcare Applications. Dr R.
Surya Murali.

Global Congress on Renewable and Sustainable Energy, UAE, Dubai. 23 to 25th October 2023.

Bioethanol Conversion to 1,3 Butandiene over Zn and LLa Grafted Defect-rich Beta Zeolite. Swati,
Umesh Kumar and Dt N. Vishwanadham.

CORCON 2023, Mumbai 25-28 October, 2023

Anticorrosion Performance of Novel Corrosion Inhibitors on Carbon Steel in Acidic media, R C
Saxena, B G Prakashaiah, T Senthil Kumar, Sudip Kumar Gaguly.

Synergistic Effect of Conducting Polymer and Corrosion Inhibitors for Carbon Steel Protection in an
Acidic Medium, T Senthil Kumar, Sachin Dua, B G Prakashaiah, R C Saxena, Sudip K Ganguly.

Anti Corrosion Performance of the Thiosemicarbazone am Mild Steel in Acidic Condition, Varsha
Chaudhary, B G Prakashaiah, R C Saxena, T Senthil kumar, Sudip K Ganguly.

Development of Novel Gemini Surfactant Molecules for Application of Oil and Gas Industries as a
Corrosion Inhibitor, B G Prakashaiah, R C Saxena, T Senthilkumar, Sudip Kumar Ganguly.
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Synergistic effect of Schiff base product and inorganic molecules on the corrosion of mild steel in an
acidic medium, Nishtha Arora, T Senthil kumar, BG Prakashaiah, R C Saxena, Sudip K Ganguly.

MXene-Polyaniline nano-composites based coatings for enhancement of corrosion inhibition
performance on mild steel substrate. Ramesh Goswami, Ravi Saini, O.P. Khatri and Anjan Ray.

Electroconductive Graphene NiO-PANI based Nanocomposites for protection of mild steel in highly
aggressive corrosion environment. Ravi Saini, Ramesh Goswami, and OP Khatri.

International Conference on Applications of Nanotechnology in Transformation of
Environment, Agriculture and Healthcare (ICANTEAGH). 3-4th November 2023.
Department of Zoology, University of Rajasthan, Jaipur

Nanocomposite Comprising Hydrotalcite Nanocrystals on ZSM-5 Zeolite as an Efficient Biofuctional
Catalyst. Anup Tathod, Bhavna Saini, Selvamani Arumugam and Nagabhatla Vishwanadham

New Horizons in Biotechnology 2023 (26-29 November 2023) Trivandrum Kerala

Catalytic Flash Pyrolysis of Cashew De-oiled Shell: Effect of different Metal Oxides, Ramandeep Kaur,
Bhavya B Krishna, Thallada Bhaskar.

Slow Pyrolysis of Coffee Processing Industry Wastes, Valiveti Tarun Kumar, Ramandeep Kaur, Bhavya
B Krishna, Thallada Bhaskar.

Comparative Study of Reductive Catalytic Fractionation of different Biomass Feedstock: Insight into
the Key Role of Lignin Monomer Units on Product Distribution, Priyanka Uniyal, Meenu Jindal,
Thallada Bhaskar.

Catalytic Pyrolysis of Pine Needles: Effect of structure and Si/ Al Ratio of Catalyst on Bio-oil Yield and
Product Distribution, Omvesh, Meenu Jindal, Richa Bhatt, Dr Thallada Bhaskar, Dr VCS Palla.

Sustainable Thermo-chemical Synthesis of Pine Cone Biomass based Water Repellent Carbon Material,
Shivam Rawat, Amritesh Kumar, Nidhi Arora, Amit Chauhan, Rakesh Kumar Mishra, Thallada
Bhaskat.

Reductive Catalytic Fractionation of Cotton Stalks over Ni-Based Catalysts, Meenu Jindal, Priyanka
Uniyal, Thallada Bhaskar

8th International Conference on Advanced Nanomaterials and Nanotechnology (ICANN-
2023), II'T Guwahati. 29th November to 1st December 2023

Value Addition of Lignin to Zingerone using Recyclable AIPO4 and Ni/LRC Catalyst. Baint Singh,
Ganesh Naik, Kishore Natte and Anand Narani.

Delhi Technological University, 30th November to 2nd December 2023, New Delhi

Indian Conference on Carbon Materials (ICCM-2023), 30th November to 2nd December 2023,
Mumbai

Nitrogen-rich Activated Carbon prepared from SiO2-Templated Polyaniline as a High Performance
Anode Material for Lithium Ion Batteries. Kirti Chabbra, Ramesh N. Goswami, Nanoji Islavath and
O.P. Khatri.
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Biomass-derived Nano-structured Graphitic Carbon for Tribological Applications. Sweta Mehta,
Pratiksha Joshi, Anchal Pandey, O.P. Sharma and O.P. Khatri.

Synthesis and Molecular Structure Elucidation of Dodceyl Succinylated Guar Gums. Piyush Gupta and
Rajkumar Singh. Basic Analytical and Allied Sciences at the Interface of Carbohydrate & Biomass
Valorization

International Conference on “Sustainable Energy and Environmental Challenges” (VIII-
SEEC), 4 to 6th December 2023, MNIT Jaipur

Sustainable Thermochemical Synthesis of Pine Cone Biomass based Water Repellent Carbon Material.
Amritesh Jha, Shivam Rawat, Nidhi Arora, Amit Chauhan, R.K. Mishra and Thallada Bhaskar.

Study on Solkatel based Novel Additive for Pour Point in Middle Distillate Fuel. Shoiab Akhtar,
Sundaram Sharma, Mahendra Negi, Nisha Saini and Rajkumar Singh.

National Conference on Corrosion Control. 7-9th December 2023, Coimbatore

Development of Carbon-dot based Inhibitor Formation to Mitigate the Interal Corrosion of Pipelines.
R.C. Saxena, B.G. Prakashaiah, Sachin Dua, Sudip Ganguly and T. Senthil Kumar

Safeguarding Mild Steel in Highly Aggressive Corrosive Environments by Grapheme-NiO-PANI
Nanocomposite-based Epoxy Coatings. Ravi Saini, Ramesh Goswami and O.P. Khatri.

Remarkable Enhancement in Corrosion Protection of Mild Steel by Reinforcing Expoxy Coatings with
MXene-PANI Nanocomposites. Ramesh Goswami, Ravi Saini, O.P. Khatri and Anjan Ray.

Indo-French Seminar on Catalysis for sustainability. (IFSC-2023), December 10-13th 2023.
IISER, Trivandrum

Methane Transformation to C2 Hydrocarbons using Nano-crystalline Li/MgO Catalyst, Swati Rana,
Anil Singh and Dr Rajaram Bal.

Highly Efficient Production of 2,3 Pentanedione from Condensation of Bio-derived Lactic Acid over
Polymorphic ZrO2. Neha Dhiman and Bipul Sarkar.

Methane Dehydroaromatization using Molybdenum-supported Coal Waste Material Catalyst. Anil
Kothari, Akashdeep Karmakar, Dr Rajaram Bal.

Effect of Alkaline Treatment of Zeolite Catalyst in the Catalytic Cracking of a High-Density
Polyethylene in a Lab-scale Reactor. Akansha Gupta, Pratibha Negi, Ranjith S, Anil Singh and Rajaram
Bal.

Catalytic Pyrolysis of High-density Polyethylene to Petrochemical Products with M-Zeolite based
Catalyst. Pratibha Negi, Ranjith S, Anil Singh, Pankaj Kumar Dubey, Dr Sanat Kumar, Dr Avinash V.
Palodkar, Dr Ajay Kumar and Dr Rajaram Bal.

17th International Conference on Polymer Science and Technology. SPSI-MACRO 2023, 10th
to 13th December 2023, II'T Guwahati

Mechanistic Insights on the Incorporation of Higher Alpha Olefins into Acrylate Co-Polymers via
photo ARTP. Bhawana Sharma and Umesh Kumar

Polymers as Corrosion Inhibitors for Mild Steel Corrosion Prevention. Sachin Dua, BG Prakashaiah, R
C Saxena and T. Senthil Kumar.
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Performance and Characterization of PLA-biowaste based Composite for FDM-3D Printing, Nishtha
Arora, Shailesh K. Singh and T. Senthil Kumar.

Polymeric Additives for Bitumen Modification. Vedant Joshi, Kamal Kumar, Umesh Kumar and T.
Senthil Kumar.

Polymeric Additives Applied to Petroleum Refineries, T. Senthil Kumar, Bhawana Sharma and Vedant
Joshi..

60th Annual Convention of Chemists, 20 and 21st December 2023, ITT Delhi

Unlocking Biomass Valorization: Machine Learning Insights for Reductive Catalytic Fractionation of
Cotton Stalks, Meenu Jindal, Aditya Gupta, Priyanka Uniyal and Thallada Bhaskar.

Valorization of Spent Tulsi Biomass to Synthesize Functional Carbon Material for Hydrophobic
Application, Amritesh Kumar, Nidhi Arora, Kritika Pandey, Anshika Agrawal, Shivam Rawat, Rakesh
Kumar Mishra and Thallada Bhaskar.

International Conference on Energy Transition: Challenges and Opportunities and Chemical
Engineering Congress (IIChE- CHEMCON) 2023 December 27-30, 2023

Modified Biopolymeric Membrane for Water Treatment Applications, Vishwas Saini, Taslima Falaque,
Racha Surya Murali, Vipin Kumar Saini, Rajkumar Singh

Use of Chitosan as Bitumen Modifier and its Impact on Rheological Properties in Bitumen,
Modification, Kamal Kumar, Aman Chand, Harish Chandra, Rajkumar Singh Manoj Kumar.

Oxidative Desulfurizing of Fuels using Alcohol-Based DESs, Nisha, Mansi Negi, Pooja Yadav,
Rajkumar Singh.

A Feasible Study on the Screening of Solvents for for CO2 Absorption, Pradeep Kumar, Ankush
Bindwal, Subham Paul, S K Maity.

Development of Polymeric Multifunctional Additive to Improve Constitutional Properties of
Bitumen, Aruna Kukreti, Kamal Kumat,

Synthesis and Evaluation of Nanoparticles based Emulsifiers and their Application in Oil Industry,
Aarif Chaudhary, Akash Verma, Navneet Sahoo, Manisha Sahai, Umesh kumar, Bipul Sarkar, Sanat

Kumar.

Two Stage Thermal Catalytic Conversion of Polyethylene into Gas Fuel. Himanshu Raghav, V
Sudhagar, Sanat Kumar, Bipul Sarkar,

Selective Separation of CO2 CH4, and N2 Gases over Polyols-modified Zeolite, Anjali Sharma, Akash
Verma, Umesh Kumar, Aarti.

Vapour Phase Dehydration of Sorbitol to Isosorbide over a Vanadium Phosphate Catalyst. Neha
Dhiman, Bipul Sarkar and Sudhakar Reddy.

Niand Sr Modified ZSM-5 Catalyst for the Selective Dehydration of Bioethanol to Ethylene. Swati Saini
and Umesh Kumar.

Catalytic Upgradation of Used Cooking Oil (UCO) into Aromatic Hydrocarbons on Imidazole-
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supported Zeolite Catalyst. Bhanu Joshi and Bipul Sarkar.

Magnetically Separable Spend Coffee Grounds as a Potential Novel Support for Covalent
Immobilization of Beta-glucosidase for Cellbiose Hydrolysis. Shaifali Bhardwaj and Anil Kumar Sinha.

Unveiling the potential of antimicrobial polymers: Tackling bacterial resistance. Pratima Patel, Swati
Saini, Aruna Kukrety, Umesh Kumar, T. Senthil Kumar, Anjan Ray and Diptarka Dasgupta.

Visible Light Driven Reaction of CO2 with Alcohols using Ag/CeO2 Nanocomposite: First
Photochemical Synthesis of Linear Carbonates under Mild Conditions. Anil Malik and Suman Lata Jain.

Light Assisted Coupling of Phenols with CO2 to 2-Hydroxybenzaldehydes Catalyzed by
g-C3N4/NH2-MIL-101(Fe) Composite. Sakshi Bhatt and Suman Lata Jain.

109th ISC, LPU, Punjab, 3-5 January, 2024

Copper Catalysed Photochemical Coupling of Alcohols and CO2 to Organic Carbonates under Mild
Conditions, Amod Kumar and Suman Lata Jain.

National Conference on Green Technology and Sustainable Development, NIT, Patna, 11-12
January, 2024

Robust Nano-sized Co304 Supported on Biomass derived Carbon for the Carboxylation of Aromatics
with CO2 under Mild Conditions. Amod Kumar and Suman Lata Jain

Special Symposium on Clinical Applications on NMR/MRI and 29th Annual meeting of NMR
Society of India, SGPGI, Lucknow 2-5 February, 2024

Solid State NMR of Cellulose/grafted Cellulose/Synthetic Super Absorbent in Non-Woven
Biomaterial Matrix. Babita Behera, Kirtika Kohli, Piyush Gupta and Rajesh Kumar.

18th Uttarakhand State Science and Technology Congress-2024. UOU, Haldwani, 8-9th
February, 2024

Comparative Performance Evaluation of Trimethylolpropanetrioleate and Pentaerythritol Tetraoleate
Ester based Sustainable Lubricating Greases. Ripudaman Negi, Shaliesh Kumar Singh and Rajkumar
Singh.

Lubrication Performance of Novel Solketal Based Additive in Middle Distillate Fuel, Shoiab Akhtar,
Sundaram Sharma, Nisha and Rajkumar Singh.

ICECEES 2024, IIT, Roorkee, 15-17 February 2024

Assessment of New Additives for the Kinetics of Natural Gas Hydrate Formation, Sadhbhawana
Dubey, Abhishekh Sutradhar, Aniket Singh, Prakashaiah BG, Sanat Kumar and Asheesh Kumar.

Carbon Dioxide Storage in Subsea Sediments as Solid Gas Hydrate Deposits., Shweta Negi, Suhas
Suresh Ahetya, Sanant Kumar and Asheesh Kumar.

International Conference on Oil and Gas for Energy Security (ICOGES-2024), 16-17 February
2024, Pandit Deendayal Energy University, Gandhinagar.

Value Addition of Light Cycle Oil and Naptha Cracker Bottom Feedstocks. Kirtika Kohli, Prasenjit
Ghosh and Manoj Srivastava.
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1st International Conference on trends in Chemical, Energy and Environmental Engineering,
19-22 February 2024, IIPE, Vishakhapatnam

Kinetic Evaluation of Methane Trireforming over Ru-promoted Co/MgO-Al1203 Supported Catalyst,
Phani L. Kumar Kasina, Mohd. Belal Haider, Neelam Naidu Botcha, VVDN Prasad and Prasenjit
Mondal.

Shaping of Cu-OTC MOF for CO/CH4 : CO2/N2 Gas Mixtute Separation, Narendra Singh and
Aarti.

Metal Cation Exchange of NaY Zeolite for Methane and N2 Gas Separation. Anjali Sharma, Umesh
Kumar and Aarti.

International Conference on Crossroads of Chemistry and Biology-A Modern Prospective,
26-28 February 2024, University of Delhi

Tribological Properties of the Diesel Blended with the Solketal Fatty Ester, Shoiab Malik and Rakjumar
Singh.

Frontiers in Analytical and Applied Pyrolysis for Energy and Environment (FAAPEE-2024),
26-27 February 2024. IIT Madras

Slow Pyrolysis of Geranium for the Production of Biooil and Biochar. Kritika Paney, Tarun Kumar
Valiveti, Bhavya B. Krishna and Thallada Bhaskar.

RAFM-2024, 14-16th March, Delhi University

Role of Material Science in Drilling Fluids: Applications in Oil and Gas Production Aniket Singh, Sanat
Kumar and Asheesh Kumar

Elucidating the Performance of New Materials to Enhance the Natural Gas Storage in the Form of Gas
Hydrates: Applications in Energy Storage, Abhishek Sutradhar, Sadhbhawna Dubey, Shweta Negi,
Sanat Kumar and Asheesh Kumatr.

2.3 Ygifbd tohed/Patent Sealed
2.3.1 faQell # Hgifda yawa/Patents Sealed Abroad

An improved process and catalyst for low temperature non-oxidative dehydrogenation of propane to
propylene, Bipul Sarkar, Ankit Agrawal, OmVir Singh, Indrajit Kumar Ghosh,Shailendra Tripathi,
Sanat Kumar, Anjan Ray, US, Patent No. 11654 dt. 23.05.2023

An improved process for the selective production of n-Methyl-2-Pyrrolidone (NMP), Ghosh Indraji
Kumar, Jainsuman Lata, Khatri Praveen Kumar, Ray Siddharth Sankar, Garg Madhukar Onkarnath,
KR, Patent No. 2563884 dt.07.08.2023

A method for reactive desulfurization of crude oil and sulfur rich petroleum refinery fractions via
simultaneous copolymerization of thiophene and its derivatives, Anjan Ray, T. Senthil Kumar, Umesh
Kumar, Vedanta Joshi and Sudip K. Ganguly, US, Patent No. 11802249 dt. 31.10.2023

Process for crude petroleum oil processing in the crude distillation unit (CDU), Sunil Kumar, Avinash
Mhetre, Ojasvi Sharma, Manoj Srivastava and Anjan Ray, US, Patent No. 11859139, dt. 02.01.2024
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o Process for the photocatalytic allylic oxidation of olefins using carbon dioxide, Suman Lata Jain,
Sandhya Saini, Shafuir Rehman Khan, Praveen Kumar Khatri and Anjan Ray, US, Patent No. 11872547
dt. 16.01. 2024

o Double metal cyanide calatisy for the production of polyether polyols and a process thereof, Umesh
Kumar, Akash Verma, Bhawana Sharma, Thangraj Senthil Kumar, Sudip Kumar Ganguly and Anjan
Ray, US, Patent No. 11898007 dt. 13.01. 2024

232 WRd H Ygifeéd tse /Patents Sealed in India

. Catalyst coating formulation for process intensification in hydroprocessing of biomass derived
liquids, Anil Kumar Sinha, Botcha Neelam Naidu, Malayil Gopalan Sibi, Saleem Akhtar Farooqui,
Mohit Anand, Rohit Kumar, Rakesh Kumar, Rakesh Kumar Joshi, Parvez Alam and Tasleem Khan,
Patent No. 433939, dt. 07.06.2023

0 A biodegradable lubricant formulation and process for preparation thereof, Ponnekanti
Nagendramma, Anjan Ray, Gananath Doulat Thakre and Neeraj Atray, Patent No. 455439 dt.
27.09.2023

. A domestic cooking burner for piped natural gas, Pankaj Kumar Arya, Satishkumar, Gananath

Doulatthakre, Amar Kumar Jain,Surendra Pratap, Patent No. 461166 dt. 20.10.2023

. A new catalyst useful for the production of synthesis gas and a process for the preparation there of,
and a process trireforming of methane for the production of synthesis gas, Vemulapalli Venkata
Durga Nagendra Prasad, Botcha Neelam Naidu, Kasinadivyua Phanindra Lakshmee Kumar, Bordoloi
Ankur, Bal Rajaram, Nanotishrikant Madhusudan, Garg Madhukar Onkarnath, Sinha Renu, Chugh
Parivesh,Kashyap Raj Kumar, Patent No. 470392 dt. 20.11.2023

© Dual Fumigation Homogeneous Charge Compression Ignition (DF-HCCI) Engine, Wittison Kamei,
Patent No.481255dt. 12.12,2023

. Integrated process for removal and value addition to sulfur and aromatics compounds of gas oil, Sunil
Kumar, Shrikant Madhusudan Nanoti, Madhukar Onkarnath Garg, Bhagat Ram Nautiyal, Prasenjit
Ghosh, Pooja Yadav, Nisha, Patent No. 497543 dt. 11.01.2024

0 A process for the free radical polymerisation of vinyl monomers using chicken feather keratin as
catalyst, Patnam Padma Latha, Bansal Ankushi, Indu Shekhar, Umesh Kumar, Jain Suman Lata, Ray
Siddharth Sankar, Chatterjee Alok Kumar, Patent No. 504208 dt. 29.01.2024

. Consolidated bio processing of lignocellulosic biomass for L-lactic acid production, Dilip Kumar
Adhikari, Jayati Trivedi and Deepti Agrawal, Patent No. 504857 dt. 30.01.2024

. An improved process for photocatalytic hydrocarboxylation of methanol with CO2 to produce acetic
acid, Suman Lata Jain, Sandhya Saini, Praveen Khatri, Indrajit Ghosh and Anjan Ray, Patent No.
524099 dt. 12.03.2024
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Irdfed vewd /Patents Filed

241 fag9t & 3dfed uewa /Patents Filed Abroad

Schiff base incorporated double metal cyanide catalyst for the production of polyether polyols,
Umesh Kumar, Akash Verma, Bhawna Sharma, Amod Kumar, Swati, Thangaraj Senthilkumar,
Sudip K. Ganguly, Anjan Ray, US, Patent No.18/305077 dt. 21/04/2023.

Cryogenic process for crude helium recovery from natural gas Jointly with ONGC Energy Center
Trust, Sunil Kumar, Avinash Mhetre, Ojasvi Sharma, Swapnil Divekar, Soumen Dasgupta, Manoj
Srivastava, Anjan Ray, Aarti Arya, Presenjit Ghosh, Bharat S Mendhe, Nammi Ramya, US, Patent
No. 18/329151 dt.05.06.2023.

An improved catalytic process to produce aromatic hydrocarbon from used cooking oil, Bipul
Sarkar, Om Vir Singh, Ankit Agrawal, Anjan Ray, Sanat Kumar, Bhanu Prasad Vempatapu, Jagdish
Kumar, US Patent No. 18/355160 dt. 19.07.2023.

A process for the preparation of higher-grade VG bitumens using sulfur-based polymeric
additives, Thangaraj Senthilkumar, Kamal Kumar, Amod Kumar, Vedant Joshi, Umesh Kumar,
Sudip Kumar Ganguly, Manoj Thapliyal, Manoj Stivastava, Anjan Ray, US, Patent No. 18/612469,
21.03.2024.

A single-step catalytic process for the production of alkylated aromatics using CO2, Anup
Prakash Tathod, Anjan Ray, NagabhatlaViswanadham, Selvamani Arumugam, US, Patent No.
18/613733 dt. 22.03.2024.

242 9Rd ¥ Jrdfed v / Patents Filed in India

Synthesis of polyether polyols based low dosage gas hydrate inhibitors using double metal cyanide
catalyst, Umesh Kumar, Asheesh Kumar, Akash Verma, Sadbhawana Dubey, Sanat Kumar and
Sudip K. Ganguly, Patent No. 202311044274, dt. 30.06.2023

Polymeric wax deposition inhibitor additive to assure flow of waxy crude oil in pipeline (Jointly
with OIL India Ltd), Umesh Kumar, Manisha Sahay, Aruna Kukrety, T Senthilkumar, Bijan
Mahanta, Rajarshi Panigrahi, Sanat Kumar, S K Ganguly, Anjan Ray, Neeraj Mathur, Patent No.
20231105024 dt.25.07.2023

Nanostructured Mo modified Ni-Al203 catalyst for syngas production through dry and bi
reforming of methane and its preparation thereof, Ankur Bordoloi, Satyajit Panda, Jyotishman
Kaishyop, Gaje Singh, MD Jahiruddin Gazi and Rajaram Bal, Patent No. 202311052529 dt.
04.08.2023

Method for producing renewable hydrocarbon fuel from crude by-product of animal wastes fat oil
biodiesel process, Arumugam Selvamani, N. Vishwanatham, Anjan Ray, Anup P. Tathod, Sivasamy
Arumugam and Sreeram Katarical Janardhan, Patent No.202311686231, 15.11.2023

High softening point coal tar — petroleum hybrid pitch, Ajay Kumar Gupta, Subhadra Sen, Manoj
Srivastava, Manoj Kumar Thapliyal, Indu Shekhar, Mudavath Ravi, Nitya Nand Bahuguna, Rajesh
Sharma, Patent No. 202443100817, dt. 04.01.2024.

Process for the preparation of zeolite, Rajaram Bal, Anil Chandra Kothari, Akashdeep Karmakar,
Sonu Bhandari, Ankur Bordoloi, Tuhin Suvra Khan, Mukesh K Poddar, Patent No. 202411004791
dt. 23.01.2024

Improved Crude Petroleum oil processing methods for crude distillation unit, Sunil Kumar, Patent
No. 202411005918 dt 29.01.2024
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25  Suiftri /sidagiRiEal /Degrees/Fellowships
251 Ygd Sifag/S.fbe. surfe™al /D.Litt./D.Phil. Degrees Awarded

- Ms. Himani Negi was awarded PhD degree for her thesis entitled “Combating the Problems
Associated with Heavy and Waxy Crude Oils” under the supervision of Dr. Rajkumar Singh by the
Academy of Scientific & Innovative Research ( AcSIR), April 24, 2023.

- Ms. Pratiksha Joshi was awarded PhD degree for her thesis entitled “Aerogel and Aerogel Templated
Materials for Environmental and Energy Applications” under the supervision of Dr. O. P. Khatri and
Dr. Manoj Srivastava by the Academy of Scientific & Innovative Research (AcSIR), June 19,2023.

- Mr. Aman Kumar Bhonsle was awarded PhD degree for his thesis entitled “Biodiesel production, Life
Cycle Assessment and Synthesis of Multifunctional Additives for Biodiesel” under the supervision of
Dr. Neeraj Atray and Dr. Jasvinder Singh by the Academy of Scientific & Innovative Research
(AcSIR), August 16, 2023.

O Ms. Arfin Imam was awarded PhD degree for her thesis entitled “Multifunctional Microbial
Consortium for Removal of Polycyclic Aromatic Hydrocarbons from Petroleum Contaminated Soil”
under the supervision of Dr. Pankaj Kanaujia and Dr. Sunil Kumar Suman by the Academy of
Scientific & Innovative Research (AcSIR), October 04, 2023.

. Mr. Shivam Rawat was awarded PhD degree for his thesis entitled “Lignocellulosic Biomass and
Saccharide-derived Functional Carbons for Supercapacitor Applications” under the supervision of
Dr. Thallada Bhaskar and Dr. Srinivas Hotha by the Academy of Scientific & Innovative Research
(AcSIR), October 14,2023.

. Ms. Rubina Khatun was awarded PhD degree for her thesis entitled “Synthesis of Nanostructured
Catalysts for Methane Transformation to Syngas” under the supervision of Dr. Rajaram Bal and Dr.
Chanchal Samanta by the Academy of Scientific & Innovative Research (AcSIR), November 21, 2023.

. Ms. Komal Saini was awarded PhD degree for her thesis entitled “Biomass Based Carbon Materials for
Waste Water Treatment” under the supervision of Dr. Thallada Bhaskar, by the Academy of Scientific
& Innovative Research (AcSIR), December 06,2023.

. Mr. Sudip Ganguly was awarded PhD degree for his thesis entitled “Studies on Optimization of
Foaming and Kinetics of Catalytic Thiol Oxidation in LPG Sweetening” under the supervision of Dr.
Anjan Ray and Dr. C. B. Majumder, by the Academy of Scientific & Innovative Research (AcSIR),
December 18,2023.

0 Mr. Vikas Verma was awarded PhD degree for his thesis entitled “Production of Sustainable and
Renewable Fuels using Catalytic Hydroprocessing Pathways” under the supervision of Dr. Anil
Kumar Sinha, by the Academy of Scientific & Innovative Research (AcSIR), December 18,2023.

- Mr. Ankit Mishra was awarded PhD degree for his thesis entitled “Renewable Fuels Preparation using
Transition Metal-based Nano-catalysts” under the supervision of Dr. Anil Kumar Sinha, by the
Academy of Scientific & Innovative Research (AcSIR), December 29,2023.

. Mr. Saurabh Kumar was awarded PhD degree for his thesis entitled “Synthesis of Novel Porous
Nanomaterials as Catalysts for the Production of Fuel and Chemicals” under the supervision of Dr.

N. Viswanadham, by the Academy of Scientific & Innovative Research (AcSIR), December 29, 2023.

. Mr. Akash Verma was awarded PhD degree for his thesis entitled “Development of Double Metal
Cyanide Catalysts for the Synthesis of Industrially Viable Polyether Polyols” under the supervision of
Dr. N. Viswanadham and Dr. Umesh Kumar by the Academy of Scientific & Innovative Research
(AcSIR), December 29, 2023.
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- Mr. Jitendra Diwakar was awarded PhD degree for his thesis entitled “Functionalized Nanomaterials:
Functionalized Nanomaterials: Novel Synthesis Routes and Catalytic Applications” under the
supervision of Dr. N. Viswanadham by the Academy of Scientific & Innovative Research (AcSIR),
January 18,2024.

. Mr. Vijendra Singh was awarded PhD degree for his thesis entitled “Catalyst development studies for

the value addition of Industrial feedstocks” under the supervision of Dr. N. Viswanadham by the
Academy of Scientific & Innovative Research (AcSIR), February 21,2024.

26 M Ud ¥R /Honours & Awards

J Best Student Scientist Award to Dr. Ramesh N Goswami for his Research Work Presentation at
CORCON 2023 (Asia’s Biggest Conference in the area of Corrosion) at Mumbai on 28th Oct 2023

. Prof. Baldev Raj Memorial Award for the Best PhD Thesis to Dr. Sangita Kumar for her PhD work
under the supervision of Dr. Om P Khatri (CSIR-1IP) and Prof. Sumeet Walia (RMIT, Australia). The
joint award of AcSIR, India and RMIT, Australia was given during the 7th Convocation of AcSIR at
New Delhi on 7th Nov 2023.

. Best PhD Thesis Award-2023 to Dr. Pratiksha Joshi by the Indian Carbon Society for her PhD work
under the supervision of Dr. Om P Khatri and Dr. Manoj Srivastava. The award was given during the
Indian Conference on Carbon Materials (ICCM 2023) at Mumbai on 2nd December 2023
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0 Best PhD Thesis Award-2024 to Dr. Pratiksha Joshi by the International Society for Energy,
Environment, and Sustainability (ISEES) for her PhD work under the supervision of Dr. Om P Khatri
and Dr. Manoj Srivastava.

energyzfuels
SN € I

I
H E
ising Stars

i Erdagy & Fusls Resesrch

O Recognition of Energy and Fuels Rising Stars 2023 by Americans Chemical Society(ACS) to Dr
Asheesh Kumar

27  GUH GuA—sud / GEa—S9H/ R/
MoU’s/MoC’s/Agteement Inked

271 ARAGE w3l & 9 / With Indian Concerns

0 MoU with Research Triangle Instiute Global India Private Limited, New Delhi to Jointly Collaborate
for Development of Business Model for Plastic Waste to Transportation Fuel (PWTF) Technology,
April, 06,2023.

0 Non-disclosure Agreement with Nayara Energy Limited, Jamnagar on Drop-inLiquid Sustaniable
Aviation and Atutomotive Fuel (DISAAF), Room Temperature Biodiesel Process, April 26, 2023.

O MoU with Freyr Foods Pvt. Ltd.,Muzaffarnagar, UP on Improved Jaggery Making Plant, April 27,
2023.

Non-disclosure Agreement with Upcharge Energy Solution LLP, Delhi on Conversion of Diesel to a
Dual Fuel Mode and Study of the Converted Gensets, April 28, 2023.

. MoU with NMAM Institute of Technology, Nitte, Karkala, Udupi on Academic and Joint Research
Programs, May 19, 2023.

0 Non-disclosure Agreement with Prism Johnson Limited, Mumbai on Manufacture of Reformer
Catalystused in Petrochemical Industries, May 24, 2023.

O Memorandum of Understanding with ONGC Energy Centre Trust, New Delhi on Thermo-chemical
Hydrogen Generation through Partially Open-Loop I-S Process Involving H2S Incineration, May 25,
2023.

O Non-disclosure Agreement with Hindustan Petroleum Corporation Limited, Mumbai on Hydrogen-
free Desulfurization of Petroleum Crude Oil and Refinery Streams, June 23, 2023.

- MoU with Central Pulp & Paper Research Institute (CPPRI) Saharanpur for Joint Research Project,
July 03,2023.
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Memorandum of Understanding with Manipal Academy of Higher Education, Manipal for
Academics, July 17,2023.

Non-disclosure Agreement with Shell India Markets Private Limited, Gurugram, for Testing on Field
Trial, July 19, 2023.

Non-disclosure Agreement with UPL Limited, Mumbai Texol Engineering Pvt. LtD. Pune on
Demostration Unit of CSIR-IIP DILSAAF Technology, July 19, 2023.

Memorandum of Understanding with Upcharge Energy Solution LLP, Delhi on Conversion of
Diesel to a Dual Fuel Mode and Study of the Converted Gensets, August 10, 2023.

Memorandum of Understanding with Indian Institute of Technology, Madras for Academics, August
24,2023,

Memorandum of Understanding with Bharat Petroleum Corporation Ltd. Mumbai on One Step
Conversion of CO2into Diphenyl Carbonate, October 23,2023.

Non-disclosure Agreement with Evonik Catalysts India Pvt Ltd, Thane on Joint Development for
New Adsorbents & Catalysts as well Testing January 24, 2024.

Non-disclosure Agreement with Greenchem Engineeers Pvt Ltd. Ludhiana on Production of
Biofuel, February 02, 2024.

MoU with Indian Council of Agricultural Research, Hyderabad on Research and Development in the
Sustainable Biofuel and Value Addition for Residul Biomass during Millets Production, Biobased
Products/Chemicals Functional Carbons etc., February 23, 2024.

MoU with 6D Varsity (promoted by 6D Research Foundation) Hyderabad on Collaboration and
Responsibilities and Skill Development Training Programs, February 24, 2024.

Memorandum of Understanding with Indian Institute of Technology, Roorkee on Academics, March
01,2024.

Memorandum of Understanding with Uttarakhand State Council for Science and Technology
(UCOST) Dehradun To undertake Science & Technology based Women Empowerment Projectin the
Champawat District of Uttarakhand, March 05,2024.

Non-disclosure Agreement with Sud Chemie India Pvt Ltd.Vadodara on Evaluation of Improved
ZSM-5 Zeolite (for FCC Additive ) for better Propylene Yield, March 27, 2024.

272 d<e RN & A / With Foreign Concerns

Non-disclosure Agreement with Technithon International Pvt. Ltd. Singapore on Sulphonation of
Alpha-Olefin Rich Stream detived from Waste Plastics/Polyolefins, July 24,2023.

Memorandum of Understanding with Pacific Industrial Development Corporation, USA on
Utilization of Material for DME Synthesis, November 17,2023.

Memorandum of Understanding with University of Birmingham, UK regarding Joint Collaborative
Research Projects, December 22, 2023.
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31 dd U4 ddg &9 S @ piidadl o1 ufderor /
Training of Personnel from the Oil and Allied
Sector Industries

As a part of its mandate, CSIR-IIP imparts training to personnel from the oil industry and related
fields like the Automobile and Transport sector.

3.1.1  Uelferaw e dienfirar wr smaifoa srisa /

Programmes on ‘Petroleum Refining Technology’

. Training Programme on “Petroleum Refining Technology” for the Chemical Engineers of IOCL
New Delhi from March 27, 2023 to May 05, 2023.

© Training Programme on “Petroleum Refining Technology” for 40 Chemical Engineers of IOCL, New
Delhi from May 15, 2023 to June 23, 2023.

. Training Programme on “Petroleum Refining Technology” for the Chemical Engineers of IOCL
New Delhi from July 10, 2023 to August 18, 2023

0 Training Programme on “Petroleum Refining Technology” for the Chemical Engineers of IOCL
New Delhi from September 04,2023 to October 13 2023

- Training Programme on “Petroleum Refining Technology” for the Chemical Engineers of NRL
Numaligarh from November 15-18,2023

0 Training Programme on “Petroleum Refining Technology” for the Chemical Engineers of IOCL
New Delhi from November 20,2023 to December 29, 2023.

. Six Weeks Training Programme on “Petroleum Refining Technology” for the Chemical Engineers of
IOCL New Delhi from January 15 to February 23 2024

312 33 dRAHH /Other Programmes

o Training Programme on “Automotive Lubricants and Deposit Ratings” for different Companies
during August 02-04, 2023.

O Five days Training Program on “Advanced Automotive Technology and Indian Road Traffic Patterns”
for Officers of Ministry of Road Transport and Highway (MoRTH), New Delhi, 4 to 8 December,
2023.

- Three Days Training Programme on “Present and Future Automotive Fuels Quality and Emission
Norms” for Officers of MEA, New Delhi from January 3-5,2024.

s Five days Training Program on “Real World Driving Emissions” for Officers of Ministry of Road
Transportand Highway (MoRTH), New Delhi, from 15 to 19 January, 2024.

. Five days Training Program on “Present and Future Automotive Fuels Quality and Emission Norms”
for Officers of MEA,New Delhi from 15 to 19 January, 2024.

. Three Weeks Training Programme on “Analysis of Petroleum and Allied Products” for Officers of
MEA, New Delhi from February 05 to February 23, 2024.

. Training Programme on Efficiency and Alternative Fuels for Advanced Engine Technology for the
Officers of Ministry of Road Transport and Highway (MoRTH), New Delhi, from February 12-16,
2024
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3.2 fader A ufafRyfe/ Deputations Abroad

. Dr. Sunil Kumar Pathak, Senior Principal Scientist, to attend the 20th Workshop of GHG
Inventories in Asia (WGIA 20), Japan, June 25,2023 to June 30, 2023.

. Dr. Thallada Bhaskar, Chief Scientist, China & Hong Kong, to attend and deliver a lecture at the
International Conference on Sustainable Solid Waste Treatment and Management (SWTM-2023)
organized by the Northwest A&F University, Yangling. China followed by visit to Hong Kong to
visit the solid waste (biomass and plastics) treatmentlabs, July 28,2023 to August 2, 2023

. Dr. Sunil Kumar Pathak, Senior Principal Scientist, visited as an Expert and participated as a
reviewer for the 2023 Greenhouse Gas (GHG) to serve as second Energy Technical Expert for the
in-country review of Ireland, September 11, 2023 to September 16,2023

O Dr. T Senthil Kumar, Scientist visited Canada to attend 24 World Petroleum Congress 2023 during
17th September to 21st September, 2023 (DST 50% and CSIR-1IP)

. Dr. Atul Ranjan Principal Scientist, visited UAE to attend International Petrol Exhibition and
Conference (ADIPEC) during 2nd October to 5th October, 2023 CSIR-IIP/Lab Reserve Fund
(LRF)

. Dr. Suman Lata Jain, Senior Principal Scientist visited France to attend CEFIPRA Visiting/Mobility

Fellowship (PROWIS-II) under the Indo-French Programme for Women in Science at Molecular
Electrochemistry and Redox Photochemistry EMPRe group, the Molecular Chemistry
Department IDCM) and Grenoble Alpes University, February 5, 2024 to February 16, 2024

. Dr. Thallada Bhaskar, Chief Scientist, visited Department of Resource Recovery and Building
Technology, University of Boras, Sweden to Strengthen Research Collaboration between the two
Institutes March 4, 2024 to March 29,2024

- Dr. Sunil Kumar Pathak, Senior Principal Scientist visited Singapore to participate in “Hands on
Training Workshop on Transitioning to the ETT and Tracking of Progress in Implementing and
Achieving NDCs” from March 12-15, 2024 in Singapore. The workshop is being organized by
Singapore Government, the United States Environmental Protection Agency (USEPA), United
Nations Framework Convention on Climate Change (UNFCCC) Secretariat and the Nationally
Determined Contributions (NDC) Partnership
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a3 gRATSAEY / Projects Initiated

4.1.1 grafsa gRATSAY / Sponsored Projects

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Assay Analysis of NGL, Naphtha, ATF and HSD Samples

Developmentof Efficient Catalysis for Hydrogenation of CO2 to Synthetic Natural Gas(E-Methane)
To Study the Deposit & Distresses Characteristics of a Four - Cylinder Diesel Engine

Analysis of Biodiesel Samples

Production of Propylene and Hydrogen via Propane Dehydrogenation : Catalyst and Process
Developmentat Bench Scale

Study of Depositand Distresses Characteristics of Three Passenger Car Engine Components
Study the Physicochemical Characteristics of Ethanol Blended Diesel (HSD) Samples as per IS-1460

Creation of Nodal Centers for Development NAD Production of Key Starting Materials,
Intermediates and other Raw Materials that are required by the Health Care Sector

Thermo-Chemical Hydrogen Generation through Partially Open-Loop I-S Process Involving H2S
Incineration : Coupling of Individual Sections for Laboratory Integrated Operation

Detailed Feasibility Report and Basic Engineering Design Package on DILSAAF Technology

To Study the Deposit and Gear Distress Characteristics of Selected Components of Two Wheeler
Engines

Set Up of an One TPD Solid Organic Waste Processing Anaerobic Digester (AD) At The Labour
Camp Of Jewar Airport Construction Site. Providing Consultancy Service To Tata Projects Limited
For The Evaluation, Selection, And Procurement Of The Ad

Metal Sharp Sterilization And Infraction Apparatus Messia

Conversion of a Diesel Genset to a Dual-Fuel Mode and Performance and Emissions Study of the
Converted Genset

Mapping Monitoring and Management of Lantana Camara through Utilization for Improving
Livelihood of People in Forest Fringe Villages of India

HR-TEM Analysis with EDS for Sprint Testing Solutions

To Study the Deposits & Distresses Characteristics of the Components of One Diesel and Two
Gasoline Passenger Car Engines

Corrosion Inhibitor Performance Evaluation Studies

Testing of HC HFDU 68 Synthetic Ester Based Fire Resistant Hydraulic Oil As Per IS 7895 & IS
10532

To Utilize Organic Fraction of Waste Available at Dumsite of Kondungiyur, Chennai and Strategic
Planning / Approval of Technology for New Processing Units

One Step Conversion of Carbon Dioxide into Diphenyl Carbonate

Performance Evaluation of the Pour Point Depressant Test on Crude Oil
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
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Machine Learning Enable Design and Synthesis of Nanoscale Layered Pervoskite Materials for High-
Performance Fuel Cell and Battery

Performance Evaluation of New Engine Lubricants Formulated for Motorcycles
Analysis of Ethanol Blended Gasoline Samples
Compatibility Studies of Lubricating Greases

Innovative Strategies for CO2 Valorization Integrated with Organic Synthesis using Earth Abundant
Metals and Cooperative Photoredox Catalysis

Analysis of Biodiesel Samples
Analysis of Ehtylene Gas Samples
Assessment and Preliminary Studies for Upgrading Type Pyrolysis Oil to LDO Grade

National Greenhouse Gases Inventory for Road Transport Sector- BTR1, BUR4 and Fourth National
Communication

Analysis of Bio Diesel
Engine Components Rating as per ASTM Manual for Component Distress
Setting Up of a Demonstration Plant for the Production of D-Methanol 1 Kg/Day

Design and Development of Biocarbon Supported Mn and CO based Nano Catalysts for the Transfer
Hydrogenation / Deuteration Reactions using Ch30OH/Cd30OD as Hydrogen/Deutetium Source and
Synthesis of Pharmaceutical Intermediates

Oil Soluble Metal Catalyst for Upgradation of Crude/Heavy Crude to Value Added Petro-Products
and Precursors

Characteristic Property Evaluation of HOUGH TO SAFE 620 EP
Integrated Fermentation and Chemical Catalysis for Jet Range Bio-Renewable Fuels and Blends

Friction and Wear Behaviour of Friction Wedge Material

412 9¥Rrd / In-house

Feasibility Studies of Preparing Napkin from Cellulosic Material of IIP Forest Residues

Kinetic Evaluation and Reactor Design Aspects using Multi-Physics Methodology for Catalytic
Stream Naphtha Cracking and Crude Bio-Glycerol Bi-Reforming Processes

Development of Porous Adsorbents for their Use in Gas Separation Application

Development of Catalyst for the Synthesis of Polyether Carbonate Polyois via Chemical Fixation of
Co2

Desulfurization of Tire Pyrolsis Oil (TPO) from Waste Tires (WT) of Airplane and Vehicle Tires

Catalyzing Rural Empowerment and Entrepreneurship Development through Cultivation,
Processing, Value Addition and Marketing of Aromatic Plants
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11.

4.2
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10.

11.

12.

13.

14.

15.

16.

17.

18.
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Carbon, Capture, Utilization & Storage (CCUS)

Waste to Wealth: Comprehensive Solutions Towards Circular Economy and Sustainability
SAF Plant Facility Operation to Produce Sustainable Aviation Fuel (SAF) and Green Diesel
Development of Cost Effective Scale-Up Process for the Production of High Value Amines

Maintaining ISO-9001-2015 Certification for the Institute and to Obtain Future Certification

qare] YRASHY / On-going Projects
gyraifsa / Sponsored

Demonstration of Mobile Pyrolyser for Conversion of Agriculture Residues for Production of Bio-
Oil and Biochar

Demonstration of 1000 Lit/Day Syngas Generation via Dry Reforming

Development of an Indigenous Catalyst for Hydrogenation of CO2 to Methanol and Design of a
Pilot Scale Unit for 10kg/Day Methanol Production

Clathrate Hydrates: Opportunities for Innovative Technologies
Auditand Certification of Biodiesel Plants based on used Cooking Oil (UCO) as Feedstock

Fabrication, Supply and Installation of Medical Grade Oxygen Concentrator System to Government
Establishments under PM Cares Fund

Development of New Variants of the Re-Formulated Thoxcat ES Catalyst with Effective Foam
Control Feature for Supply Security in the Middle East Market

A Bench Scale High Pressure Visual Autoclave: Assessment of Green Hydrate Inhibitors for
Deepwater Energy Production

Feasibility Assessment of SWEE Sorghum (SS) Stalk and Syrup for 2G Ethanol Production

Technology Information Document (TID) for Demonstration Unit of 1mt/Day Feedstock
Processing on CSIR-1IP DILSAAF Technology

Feasibility Study for Implementation of Pinch Analysis in Crude Distillation Unit-1T at CPCL Manali
Chennai

Production of Xylene-Rich Alkylated Aromatics using CO2 as an Alkylation Reagent

Energy and Process Optimization of Pulping and Chemical Recovery Sections

Indigenously Design and Development of Hybrid Network Composite Solid Electrolyte for Batteries
Catalytic Valorization of Bio-Ethanol through Production of Future Fuel

Exhaust Gas Analysis for NOx Reduction in Industrial Furnace through a Novel Exhaust Gas
Recirculation Technology

Evaluation of Turbine And Compressors Oils

Analysis of HR-TEM with EDS
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
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Supply of Bio Diesel to Garh Mukteshwar-Meerut Road Project

Development of Efficient Catalysis for Hydrogenation of CO2 to Synthetic Natural Gas (E-
Methane)

Production of Propylene and Hydrogen via Propane Dehydrogenation : Catalyst and Process
Developmentat Bench Scale

Creation of Nodal Centers for Developmentand Production of Key Starting Materials, Intermediates
and other Raw Materials that are required by the Health Care Sector

Thermo-Chemical Hydrogen Generation through Partially Open-Loop I-S Process Involving H2s
Incineration : Coupling of Individual Sections for Laboratory Integrated Operation

Detailed Feasibility Report and Basic Engineering Design Package on DILSAAF Technology

Set-up of an One TPD Solid Organic Waste Processing Anaerobic Digester (AD) at the Labour Camp
of Jewar Airport Construction Site. Providing Consultancy Service to Tata Projects Limited for the
Evaluation, Selection, and Procurement of the AD

Metal Sharp Sterilization and Infraction Apparatus Messia

Conversion of a Diesel Genset to a Dual-Fuel Mode and Performance and Emissions Study of the
Converted Genset

Mapping, Monitoring and Management of Lantana Camara through Ultilization for Improving
Livelihood of People in Forest Fringe Villages of India

HR-TEM Analysis with EDS for Sprint Testing Solutions

To Study the Deposits & Distresses Characteristics of the Components of One Diesel and Two
Gasoline Passenger Car Engines

Corrosion Inhibitor Performance Evaluation Studies
Testing of HCHEFDU 68 Synthetic Ester based Fire Resistant Hydraulic Oil as per IS 7895 & IS 10532

To Utilize Organic Fraction of Waste Available at Dumsite of Kondungiyur, Chennai and Strategic
Planning / Approval of Technology for New Processing Units

Determination of Helium, Hydrogen, Carbon Monooxide, Carbon Dioxide, Oxygen, Nitrogen, C1-
C151n Gas Samples

One Step Conversion of Carbon Dioxide into Diphenyl Carbonate

Machine Learning Enable Design and Synthesis of Nanoscale Layered Pervoskite Materials for High-
Performance Fuel Cell and Battery

Performance Evaluation of New Engine Lubricants Formulated for Motorcycles
Analysis of Ethanol Blended Gasoline Samples
Compatibility Studies of Lubricating Greases

Innovation Strategies for CO2 Valorization Integrated with Organic Synthesis using Earth Abundant
Metals and Cooperative Photoredox Catalysis

Analysis of Biodiesel Samples
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43.
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46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.
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Analysis of Ehtylene Gas Samples
Assessment and Preliminary Studies for Upgrading Type Pyrolysis Oil to LDO Grade

National Greenhouse Gases Inventory for Road Transport Sector- BTR1, BUR4 and Fourth National
Communication

Analysis of Bio Diesel
Engine Components Rating as per ASTM Manual for Component Distress
Setting up of a Demonstration Plant for the Production of D-Methanol 1 Kg/Day

Design and Development of Biocarbon Supported Mn and Co based Nanocatalysts for the Transfer
Hydrogenation / Deuteration Reactions using CH30OH/CD3OD as Hydrogen/Deutetium Soutce
and Synthesis of Pharmaceutical Intermediates

Oil Soluble Metal Catalyst for Upgradation of Crude/Heavy Crude to Value Added Petro-Products
and Precursors

Characteristic Property Evaluation of Houghtosafe 620 EP

Integrated Fermentation and Chemical Catalysis for Jet Range Bio-Renewable Fuels and Blends
Friction and Wear Behaviour of Friction Wedge Material

Developmentand Testing of Bio-Jet Fuel for IAF

Thermo-Chemical Hydrogen Generation Through Partially Open-Loop S-I Process Involving H2S
Incineration : PartI. Experimental Study Of Bunsen Reaction And Hi Decomposition

Setting up of 1 TDP Demo Pilot Plant for Conversion of Waste Plastic to Value Added Hydrocarbons
(Phase II)

Thermo-Chemical Hydrogen Generation through partially Open-Loop S-I Process Involving H2S
Development of Lubricating Oil (HALRC-35m) For Helicopter Transmission Gearboxes

Performance Evaluation of New Engine Lubricant Formulation Synthesized for Two-Wheelers
through Field Trials

Operation of Fuel Testing Laboratory at Noida

422 I9¥Rrd / In-house

1.

2.

Eco-Campus Initiative of CSIR-1IP to Develop a Sustainable Model Campus

Feasibility Study of Production of High Quality Pet Coke/Needle Coke by Co-Processing of Coal-
Tar and Petroleum Streams

Hydroprocessing of Palm Stearin and Comparison with Jatropha Oil

Development of High Photo-Conversion Efficiency Electron Donors for Organic Photovoltaic
Applications

Crude Oil to Chemicals : Olefins Maximization
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15.

16.

17.

18.

19.

20.
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22.

23.

24.

25.

26.

27.

28.
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Separation and Recovery of Bicyclic Aromatic Chemicals (BAC) from Carbon Black Feedstock
(CBES), Coke Liquid and Light Cycle Oil (LCO)

Development of Conducting Polymer based Coatings for Metal Corrosion Protection

Development of a Catalyst for the Production of Lower Olefins by Catalytic Cracking of Naphtha
Co-Processes with Co2

New Multipurpose Green Lubricating Grease Formulations base on Indigenous Non-Edible Oils
Eco-Campus Initiative to Convert Biomass to Pellets Using In-House Facility

Development of Novel Lubricant Additive through Chemical Modification / Derivatization of
Biomaterial

Energy and Process Optimization of Pulp and Paper Mill's Processes using Simulation and Pinch
Analysis Tools

Techno-Economic Evaluation of Chemical Looping based Separation Process for Closed Boiling
Mixture Separation of Mixed Xylene Isomers over UOP's Parex Process

Feasibility Study for the Recovery of Fats, Oils, and Grease (FOG) from Indian Drains / Nallahs and
its Conversion into Bio-Fuel

A Method for Immobilizing B-Glucosidases on a Magnetically Separable Recycleable Support based
on Graphene for Multiple Cycle Conversion of Cellobiose into Glucose

Development of Emulsifiers for Indian Heavy Crude Oil (API 10-30) using a Novel Surfactant for
Pipeline Transportation

Development of Low-Cost Metal-Organic Frameworks and their High Capacity Formulation Routes
(LCM-HCF) for Gas Separation Applications

Development of Corrosion Inhibitor Formulation for Up and Mid Stream Applications
Utilization of Coal Gangue TP Synthesize Zeolites and their Application in Adsorption and Catalysis
Synthesis of Lube Base Oil from used Cooking Oil (UCO)

Development of High Performance Mixed Matrix Membranes (MMMS) for CO2 Capture from
Industrial Flue Gases

Electric Retrofitment of a Polluting Diesel Auto-Rickshaw into an Electric Auto-Rickshaw in Imphal
using an EV Kit (of Indian Parts) and Kit Road Worthiness Trials

Feasibility Studies of Preparing Napkin from Cellulosic Material of IIP Forest Residues

Kinetic Evaluation and Reactor Design Aspects using Multi-Physics Methodology for Catalytic
Stream Naphtha Cracking and Crude Bio-Glycerol Bi-Reforming Processes

Development of Porous Adsorbents for their use in Gas Separation Application

Development of Catalyst for the Synthesis of Polyether Carbonate Polysis via Chemical Fixation of
Co2

Desulfurization of Tire Pyrolysis Oil (TPO) from Waste Tires (WT) of Airplane and Vehicle Tires

SAF Plant Facility Operation to Produce Sustainable Aviation Fuel (SAF) and Green Diesel
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36.

37.
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39.

40.

41.

42.

43.

44,
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Development of Cost Effective Scale-Up Process for the Production of High Value Amines
Maintaining ISO-9001-2015 Certification for the Institute and to Obtain Future Certification

Rational Design of Industrially Viable Ammonia Oxidation Catalysts using High Throughput
Computational and Experimental Techniques

Development of Bio-Binder for Construction of Flexible Pavements

Design of Modular Biogas Dry Reforming Pilot Plant with Optional Downstream Syngas Conversion
Processes

Set-Up and Demonstration of Mobile Unit 50 Lit/Batch (1 Barrel/Day) for Biodiesel Production
from Non-Edible Oil and used Cooking Oil at Sansad Bhawan

Catalyzing Rural Empowerment and Entrepreneurship Development Through Cultivation,
Processing, Value Addition and Marketing of Aromatic Plants

Development and Certification of New Generation Lubricant Formulations for Aerospace Surfaces
and Components / Wp-5

Design and Development of High-Entropy Alloys using Artificial Intelligence for Gas Turbine
Applications (WP-4.2)

Hydrogen Technology (H2T) Mission Program

Plastic Depolymerization and Upcycling (DEPOLUP)

Phenome India-CSIR Health Cohort Knowledgebase (HTC)

Carbon, Capture, Utilization & Storage (CCUS)

Waste to Wealth: Comprehensive Solutions towards Circular Economy and Sustainability
Jigyasa 2.0 Programme with the Concept of Virtual Lab Integrated (CJVL)

CSIR-Integrated Skill Initiative (Phase-1I) 2020 to 2025

guf 8 gal uRAISHIG / Projects Completed
grafsda / Sponsored

Farm based S&T Interventions for Socio-Economic Development in the Aspirational District of
Nabarangpur, Odisha

Testing of Samples for TEM, EDS, TPO, TPR /TPN, Raman Spectroscopy and TGA

Crystallographic Evidence to understand Interactions between Gaseous Guest Molecules and the
Crystalline Host Materials using In-Situ X-Ray Crystallographic Analysis

Testing of UCO, Acid Oiland Biodiesel
Development of Coal-Tar-Petroleum Hybrid Pitch

Compatibility / Miscibility Tests for HPCL Grade HP ENKLO FRDU 46
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Enhanced CO2 Adsorption and its Photo-Electrochemical Conversion using Semiconductor-Metal
Complex Hybrids

Greenhouse Gas Inventory for TNC Biennial Update Report I1 & I11
To Study the Deposit Characteristics of Passenger Car Engine Components

Study the Physicochemical Characteristics of E20 Blend Gasoline (MS) Samples as per
1S:17934:2022 and Diesel (HSD) Samples as Per 1S:1460

Developmentof Catalystand Process for Slurry Phase Residue Hydrocracking

To Study the Deposit & Distresses Characteristics of a Four - Cylinder Diesel Engine

Pre-Feasibility Study of 20 KL/Day Sustainable Aviation Fuel (SAF) Production using CSIR-IIP
DILSAAF Technology for Bio-Jet Plantat MRPL

Study the Physicochemical Characteristics of Ethanol Blended Diesel (HSD) Samples as Per IS-1460
Testing of GTL Light Paraffin Liquid Samples
Testing of GTL Paraffin Liquid Samples

Tachers Associateship for Research Excellence to Dr. Saurabh Kumar Yadav, IITRAM, Ahmedabad,
Gujarat

Study the Deposit and Distress Characteristics of Wheel Bearings

Production of Gasoline-Range Aromatics and Hydrogen-Enriched Fuel Gas from Non-
Edible/Waste Cooking Oils over Engineered Hierarchical Nano Zeolites

Characterization of Crude Oil for Short and Detailed Evaluation from Oil India Itd, Jodhpur

Solar Assisted Hydroformylation / Carboxylation of Olefins Containing Natural Products with Co2
High-Temperature Workability and Tribological Characterization of High Entropy Alloy
Development of Industrial Catalyst for Selective Production of Xylene From Bio-Derived Glycerol

Measurement of Dynamic and Static COF and Wear Loss as per RDSO Specification CONTR 02
Misc 07

Performance Investigation of Hydraulic Fluid and Gear Oil

To study the Deposit and Gear Distress Characteristics of Selected Components of Two Wheeler
Engines

Assay Analysis of NGL, Naphtha, ATF and HSD Samples

Analysis of Biodiesel Samples

Study of Deposit and Distresses Characteristics of Three Passenger Car Engine Components
Testing of FRHF (HFDU 68) Oil as per IS-10532 Part V

Scale up of CSIR-IIP Developed Flow Improver to 1kg Scale (Phase-II)

Performance Evaluation of the Pour Point Depressant Test on Crude Oil

AL FUR-HRART USHeTe@] wwellel, Qeugoel




AFAGST—HTIG TIF F45T —2023-2024
CSIR-IIP Annual Report -2023-2024

432 9¥Erd / In-house

1. CoronaSample Testing Project

2. Valorisation of Fishery Waste for Development of Biofertilizer, Biorefinery & Recovery of
Biopolymers (VALBBBB) (FBR)

3. Photochemical Carboxylation of Naphtha Feed with Carbon Dioxide (FBR)

4. Development of Adsorption based Process for the Up-Gradation of Coal Bed Methane
5. Development of a Process for Catalytic Cracking of Phenolics Tar to Phenols (NCP)

6.  Recoveryof Aromatics from Cracked Naphtha (FBR)

7. Digital Twinning based Flooding Predictor Alogrithm for Distillation Columns

8.  Development of Graphene-based Materials as Booster Dose Additives to Fully Formulated Engine
Oil for Enhancement of Lubrication Properties

9.  Development Of Pani-Graphene Based Composites As Functional Fillers To Conventional Coatings
For Enhancement Of Corrosion Inhibition Properties (Fbr)

10. The Engineering/ Omics Potential of Rhodotorula Mucilagenosa 1IP132 (MTCC 25056) as a
Workhorse for Biotechnological Applications (FBR)

11.  Techno-Economic Evaluation, Nutritional Mapping, and Toxicity Profiling of MUFA Rich Yeast
Lipid Production from Biodiesel Plant Derived Glycerin Targeted to be used as Edible Oil Blend
(FBR)

12, ISO 17025:2017 Accreditation of CSIR-IIP through National Accreditation Board for Testing and
Calibration Laboratories (NABL)

13.  Exploratory Studies of Biofuel Crop Plantation at Identified Districts in Uttar Pradesh to Enable
Distribution Biodiesel Production, Petroleum Import Reduction, Farm Income Enhancement, and
Job Creation

14.  Development of a Catalytic Process for the Production of Light Olefins from Stream Cracking of
Naphtha

15.  Studies and Compilation of Experimental Data of Adsorbents Synthesized and Characterized for
CH4 Separation from Coal Bed Mehtane

16.  Study of On-Board Exhaust Emission Measurement & Fuel Consumption of Light Vehicle in City,
Highway and Hilly Area (Gradient) Driving Conditions

17. Monitoring Catalyst(S) Health using IOT with Machine Learning for Tri-Reforming of Methane
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51 gfsra @1 A 93 gfaam? / New Facilities Created

. QMS based Quantitative Gas Analyzer (QGA) (Make Hiden Analytical, UK)

. Tensile Strength Tester (Tensile strength tester was purchased to estimate the mechanical
strength of the polymers)
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Flexural Tester: Flexural tester was purchased to estimate the material's ability to resist
bending under an external force.

Chemisorption Analyzer

An automated flow chemisorption analyzer for pulse chemisorptions and temperature programmed
reduction/ desorption (TPR/TPD) to study the chemisorptions, reduction profiles and desorption
behaviour of gases pre-absorbed on catalyst surface.

MICROTRAC
it
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. Transformer Oil Gas Analyzer (ASTM D3612)

The facility supports analysis of electrical insulating oil (transformer oil) for its quality monitoring
upon prolonged usage. It provides valuable input on the quality of oil by determining the dissolved
gases that are produced upon degradation of the transformer oil. The facility intends to support the
electric utility companies in monitoring and maintaining their transformer assets.

. Gas Chromatograph - Wax Analyzer (ASTM D5442)

The wax analyzer determines carbon number distribution of petroleum waxes and normal and non-
normal hydrocarbons available in it for control of production processes and guide to performance in
many end uses including use in rubber formulations.
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Gas Chromatograph — Flame Ionization Detection/Mass Spectrometer (GC-FID/MS)

The facility supports analysis of electrical insulating oil (transformer oil) for its quality monitoring
upon prolonged usage. It provides valuable input on the quality of oil by determining the dissolved
gases that are produced upon degradation of the transformer oil. The facility intends to support the
electric utility companies in monitoring and maintaining their transformer assets.

Vacuum ARC Melting Furnace

The Vacuum Arc Melting (VAM) furnace is a specialized equipment used for melting and refining
metals and alloys under a controlled vacuum environment. It operates by striking an electric arc
between a consumable electrode and a water-cooled copper crucible, ensuring high-purity processing
by minimizing contamination from gases and impurities. VAM is widely employed in the production
of advanced materials, such as high-entropy alloys, superalloys, and specialized steels, due to its ability
to achieve homogeneous composition and superior mechanical properties. This technique is crucial
for aerospace, and energy applications requiring high-performance metallic materials.

Vacuum-Arc Melting Furnace

AL FUR-HRART USHeTe@] wwellel, Qeugoel




AFAGST—HTIG TIF F45T —2023-2024
CSIR-IIP Annual Report -2023-2024

. A Bench-Scale Hydrate-based CO2 Sequestration Prototype

A new high-pressure reservoir mimicking setup that can represent the realistic subsea COZ2 injection
process has been commissioned at upstream lab of CSIR-IIP. For the first time, actual oceanic
sediments/cores and seawater collected from various sites/depths of the Arabian Sea will be utilized
in this reactor for hydrate formation studies. Through this setup, we would deliver the evidence of
CO2 sequestration in the reservoir representing the environment. The major components of this
setup include: 1. Test Section (Reservoir holder), 2. High-Pressure Syringe Pump, 3. HPL.C Pump, and
4. Gas Chromatography.

High-Pressure Reservoir Mimicking Lab-scale Reactor Setup for Gas Hydrate Studies

x 2 M~ BBl o i

Upslreaml Lab. UWRD, CSIR-1IP, Dehradun

A Bench-Scale Hydrate-based CO2 Sequestration Prototype

Custom Designed New Fume Hood Commissioned at Upstream Lab
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6.1  ¥rueT feaw / Foundation Day

6.1.1 WTHIMEIR—ATIG 1T faaw, 14 3, 2023 /
CSIR-IIP Foundation Day, April 14, 2023

CSIR-Indian Institute of
Petroleum celebrated its
64th Foundation Day
and Dr BR Ambedkar
Jayanti on 14th April
2023. The event was
marked as a part of
CSIR-IIP's "One Week
One Lab" campaign. Shri
Arun K Singh,
Chairman, ONGC
Group, graced the
occasion as Chief Guest,
while Shri Khajan Das,
MLA (Rajpur), was the
Guest of Honour.
Subsequently, Dr Anjan
Ray, Director CSIR-11P,
welcomed the guests and provided the details concerning the planned events as part of the "One Week One
Lab" campaign. He also explained the importance and significance of the new facilities like India's first D-
methanol plant, FTL and Up-stream lab that will be inaugurated on this auspicious day.

In his address, Shri Arun & ﬁmtg“"—
Kumar Singh, Chairman :

ONGC group, said that \

Science and Technology in
the recent era has played a
vital role in our society. He
cited the example of Google -
search that can provide
instantaneous information Fasg
to everyone irrespective of |l
their status. He also
mentioned that the next 30
years would grow for the
Nation by following the 4D's
like Demographic,
Digitalization,
Decarbonization and
Deglobalization (partial). He
said that India has
tremendous opportunities to convert Crude to Chemicals and unconventional & Renewable energy
resources for the self-reliance of the Nation. He noted that IIP could work on the Crude to Petchem
(Petrochemical) and develop energy-efficient processes to reduce the energy intensity that will also help
decrease the carbon footprints.
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6.1.2 d3HIAY WIUAT feaw FHARIE, 4 IHAR 2023/
CSIR Foundation Day Celebrations 4th October 2023

The Council of Scientific and Industrial Research, established in 1942, has emerged as India's largest
research and development organization. Having a pan-India presence, CSIR covers a broad spectrum of
science and technology and is the pioneer of India's intellectual property movement and noteworthy S&T
human resource development.

CSIR-Indian Institute of Petroleum, one of the premier institutes of CSIR, situated at Dehradun, celebrated
82st CSIR Foundation Day on 4th October 2023. We use this opportunity to take pride in the glorious past
and exciting future of our parent organization and rededicate ourselves in service of the Nation.

Prof. Durgesh Pant, DG, UCOST graced the occasion as Chief Guest and delivered the Foundation Day
lecture. A Cultural Evening was also arranged by the students /watds of IIP employees & employees.

6.1.3 Open Day at CSIR-IIP on the Occasion of CSIR Foundation Day Celebration
26th September 2023

The Council of Scientific & Industrial Research (CSIR), established by the Government of India in 1942,
celebrates its 81" Foundation Day today. The organization has a vast nationwide network of R&D

laboratories working in disciplines ranging from radio and space physics, oceanography, geophysics,
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chemicals, drugs, genomics, biotechnology and nano-technology to mining, aecronautics, instrumentation,

environmental engineering and information technology.

CSIR-1IP, a constituent laboratory of CSIR, observed an Open Day on 26th September 2023 as a part of the
Foundation Day celebrations. A group of 180 Students from all the KVs of Dehradun along with 20
Faculty Members.

The students also visited the Bio-technology & Biochemistry Lab, Adsorption & Membrane Separation Lab,
CFR Engines, Emission Testing Lab, Thermo Catalytic Process Lab, Advanced Crude Oil Research Centre,
IR, and GC-MS lab.

The whole programme was coordinated by Jigyasa Coordinator Dr Aarti, Principal Scientist CSIR-1IP.

6.2 gy ta i feawl &1 mare /

National and International Days Celebrated

6.2.1 SI. AdsPHY wddl 14 e 2023 / Dr. Ambedkar Jayanti, April 14, 2023

The programme was initiated with a tribute to Bharat Ratna Dr B. R. Ambedkar, followed by an enlightening
speech on Dr BR Ambedkat's life and his achievements by Shri Jagdish Kumat, President SC/ST employee's
welfare society.

Shri Khajan Das remembered the struggle and efforts made by Dr B. R. Ambedkar to uplift women and
social freedom for the Dalits. He also praised the Former Prime minister of India, the Late Shri Atal Bihari
Bajpai, for announcing the Bharat Ratna to Babasaheb posthumously. He also praised the Institute not only
for its scientific achievements but also for its contributions to society and ordinary people. He extended his
best wishes for the future growth and achievements of the Institute.
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6.2.2 ey wenfirer feaw, 11 98 |, 2023 /
National Technology Day Celebration 11 May, 2023

On the 11th day of May each year, India celebrates its National Technology Day. The day celebrates the first
successful nuclear test carried out at Pokhran. The day is celebrated to signify the technical acclaim and
growth of India. It also inspires young minds across Schools and Colleges and creates awareness of the

technological supremacy of the country.

CSIR-IIP celebrated the "Technology Day' today on 11" May 2023. Dr R K Sharma, Head Sustainability

and Vice President India Glycols along with Young Entreprenure Sh. Rajat Jain, Founder Sunfox

Technologies have agreed to be the Chief guestand Guest of Honour

6.2.3 fd%a uyglawvr f&aq¥, 5 S[A 2023 /World Environment Day, June 5, 2023

CSIR-Indian Institute of Petroleum, Dehradun, celebrated World Environment Day on  5th June 2023.
The theme of the function was "Preventing Plastic Pollution".

The Chief Guest of the event was Sh. Anoop Nautiyal, Founder of the Social Development for
Communities (SDC) Foundation, Uttarakhand. In his welcome address, Prof. R Pradeep Kumar Director,
CSIR-IIP, emphasized the importance of climate change and the significance of Energy demand and supply
in the Nation. He also informed the gathering that we need to utilize our resources judiciously, as they won't
be available to us again once replenished.

Sh. Anoop Nautiyal, the Chief Guest of the function, delivered the World Environment Day Lecture on

"The Perils of Plastic Waste". Shri Nautiyal informed the audience that nobody is 100 per cent perfect, but
we can try to change our habits and minimize the use of single-use plastic in our homes. He also stated thatit
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is our collective social responsibility to encourage and educate youngsters, family and friends to restrict and
minimize the use of plastics in our day-to-day life.

6.2.4 International Yoga Day-2023, 21 June, 2023

International Day of Yoga-2023 having the of "Yoga for Humanity", Y-break (Yoga break) was
organized on 21st June, 2023.

6.2.5 ¥@dadl fedq 15 AT 2023 / Independence Day, August 15, 2023

ARA @aFar &) 7747 96 & FEER U ARG UgHAId R, Q80 9 15 3FRd 2023 &I
Yadadr feaq guRiE &1 A fear | sf v Riw fawe, fRue, divgsngs—md, g
SAOTRIBYT fHhar |
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6.2.6 vTa— f&ay WHARIE 26 SIMa¥l 2024/ Republic Day Celebrations, January 26, 2024

HTHATS IIR—ARART AR AT, IEUGA H 26 W9, 2024 B 75 T T0Td A G T[T AT | $H ATHR
R Sf % R fawe, FRue divaargaR—any 1 @aoRisy faar o grensiial gRT @1 1= s &)
T ot | T fiad @ A ) ©f avws R fase 3w+ ant & "eifea fear

6.2.7 NIy faem faaw, 28 ®Ra¥l 2024 / National Science Day, February 28, 2024

AAGAZ-2" aScience Fest for Ph.D. students, project assistants, and trainees was organized on the occasion
of National Science Day on 28.02.204.

6.3 sy Ardl g / State-wide Missions
6.3.1 W& (AR &HAT Held)—2023)/ Saksham (Sanrakshan Kshamata Mahotsav)

HeTH (AXETT &HdT HEled)—2023) has been continually organized by the Oil Industries namely IOCL,

HPCL, BPCL, jointly with the Petroleum Conservation Research Association (PCRA). Likewise this year
also we inaugurated the 'Oil & Gas Conservation Month 2023 Celebration' in our premises on 24th April,
2023. Shri Dhan Singh Rawat, Hon'ble Minister, Government of Uttarakhand, graced the occasion as
Chief Guest.

6.3.2 Nature Walk, 16th April, 2023

The Nature Walk celebrating the biodiversity of the CSIR-IIP campus and learning the flora and fauna
of the area and it ecological significance from expert environment enthusiasts was organized on 16th
April, 2023 during the One Week One Lab (OWOL) event.
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6.3.3 A SPIC MACAY Sarangi Concert, 24th April, 2023

CSIR-IIP, in association with SPICMACY Dehradun Chapter a musical evening was organized A SPIC
MACAY Sarangi Concert with Sitar Maestro Vid. Sahana Banerjee and Sh. Mithilesh Kr Jha (on Tabla)
on 24th April, 2023 at CSIR-IIP Lovraj Kumar Auditorium.

6.3.4 Himalayan Diwas, 15th September, 2024

CSIR-1IP Celebrated Himalayan Day on the 15th of September, 2023. Shri Sujit Kumar Mukherjee, IFS,
Former Director Wildlife Institute of India, Dehradun was Special Guest and Dr.M.P.S. Bisht, Professor
(Geology), HNB Garhwal University, Uttrakhand and Former Director, Uttarakhand Space Application
Centre (USAC) graced the occasion as Chief Guest. Smt. Radha Chatterjee, Member Friends of Doon
Society also attended the function.
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6.4 <M 3R dIu o ¥R / Dissemination of Knowledge and Skill

6.4.1 Skill Development Training Programme

In its contribution towards skilling our work force for better productivity leading to better economic growth
and a resilient economy as per the CSIR-Integrated Skill Initiative mandate , CSIR-IIP contributed through
organizing various Skill Development Training programs for students, research scholars and corporate
executives.

S1 Name of the Skill Duration /Dates | Qualification criteria Overall
No.| Development Training Feedback
Rating %
1 "Testing of Petroleum 03/04/2023- Msc Chemistry,BE / 99.4
Products' 21/04/2023 BTech Chemical
2 | 'Spectroscopic Analytical 12/06/2023- Msc Chemistry, 88.9
Techniques IR-NMR' 23/06/2023 M Pharm
3 'Analysis with Elemental, 10/07/2023- Msc Chemistry, 87.6
Microscopic and 21/07/2023 M Pharm
Thermo-gravimetric tools'
4 'Analysis using Chromatography | 31/07/2023- Msc Chemistry, 88.5
and Mass Spectrometry’ 11/08/2023 M Pharm
5 "Testing of Petroleum 03/10/2023- Msc Chemistry,BE / 85.1
Products' 20/10/2023 BTech Chemical
6 'Spectroscopic Analytical 15/01/2024- Msc Chemistry, 92.9
Techniques IR-NMR' 25/01/2024 M Pharm
7 'Analysis using Chromatography | 15/01/2024- Msc Chemistry, 97.1
and Mass Spectrometry’ 25/01/2024 M Pharm

Whereas exposure to modern day infrastructure and activities in a typical R&D set-up enhanced interest and
employability in scientific field for newly passed out students, for those already employed helped catering
modern day work place challenges. Skill development training programs for students were mainly focused in
the analytical sciences and Petroleum Testing area.

Key Achievements

Good participation observed from remote areas, specifically girl candidates. Skill Development Training
program for student generated scientific temperament and enhanced interest towards Q/C, R&D and
academia linked professions. Participants benefitted from eatlier programs are serving in different
institutions, including CSIR-IIP. We also contributed towards Qualification Packs (QPs ) creation by
Hydrocarbon Sector Skill Council (HSSC).
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Parania i i i s syl Veaiipus S Partisipanis ._-1 Program on Teating of Petroleum Product’

Recent Testimony :

Mr Ankit Pandey our first Skill Trainee received Young Scientist Award in Chemistry at the 18th Uttarakhand
State Science Congress , Haldwani held on 28.02.2024.

Received award from Governor Uttarakhand

6.4.2 Major Jigyasa Activities

One-day "Artificial Intelligence (AI) & Analytical Techniques Awareness" Program, 26th July,
2023

A One-day "Artificial Intelligence (AI) & Analytical Techniques Awareness" program under Jigyasa 2.0
program was successfully organized for the students from Xth-XIIth class of Nancy International School,
Doiwala, Dehradun on 26 July 2023 at CSIR-Indian Institute of Petroleum, Dehradun. The main objective
of the program is to give exposure to students about Artificial Intelligence, and different analytical
techniques used for the characterization of crude oil and related products, technologies developed for the
utilization of non-edible vegetable oils, and used cooking oil.
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Five-day Residential Programme under 'Jigyasa' programme organized for the students of Class
XIth of Scindia Kanya Vidyalaya, Gwalior from 18th-22nd Sept 2023

The main objective of this Residential program is to give an opportunity to observe, and participate in the
actual scientific work going on in the different research laboratories. This was one of a series of such
programmes to be organized at various times of the yearin the Institute.

Dr. Harender Singh Bish, Director IIP encouraged the gitl students and reminded them as they are the pillar
of the society and can contribute scientifically in the social, scientific and economical growth of India. Dr.
Aarti, Jigyasa Coordinator, CSIR-IIP, Dehradun, brief the students about the Jigyasa program and different
activities organized throughout the year under Jigyasa program. She also educated the students for Climate
change due to the global warming and to control it by avoiding the over consumption of energy.

Under this Residential Summer Vacation Programme, students were grouped in batches of 3 each, and were
attached to specific laboratories for experimental activities wherein the students participated in routine
chores of the laboratory while learning about science. Students got an opportunity to interact with the
Scientists and technical officers of CSIR-Indian Institute of Petroleum. Scientific lectures were delivered on

Petrochemicals and Polymers, and on Nano catalysis to enhance the scientific temperament of students.
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During this program students also visited various laboratories such as Adsorption & Membrane Separation

lab, Advanced Crude Oil Research Centre and Waste Plastic to Fuels & Chemicals pilot plants. During the
Valedictory function students have also given presentations on the research work they performed during the
5-Day Residential program.

One-day “IISF's 2023 Science Outreach” program under “Jigyasa 2.0 program” on 12" December,
2023

One-day “IISF's 2023 Science Outreach” program under “Jigyasa 2.0 program was successfully organized
for the students from IX"-XII" class of different government schools viz. GIC Baronwala, SPIC Karbari,
GIC Khadri, SVM] Dhalwala, Krishak Inter College, Shreeshambara of Dehradun region on 12" December
2023 at CSIR-Indian Institute of Petroleum, Dehradun. The main objective of the program is to give
exposure to students about different analytical techniques used for the characterization of crude oil and

related products, technologies developed for the utilization of non-edible vegetable oils, and used cooking
oil.
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On the occasion of National Science Day, "Lab Visit & Interaction with Scientist" was organized for

students of Welhom Boys School, Dehradun on 28" February, 2024 under the Jigyasa program.
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6.5 AR 31 /Exposure Events

6.5.1 Students' Visits

A large number of students from various Schools/Colleges/Universities/Institutes visited the
Institute :

. 60 Students of B.Tech from Deenbandhu Chhotu Ram University of Science & Technology,
DCRUST, Murthal, Sonipat Haryana, along with their Faculty Members, visited CSIR-IIP on 6th
October 2023

. 22 B.Sc. (Research) Biotechnology students from Shiv Nadar University (SNU) Delhi NCR and
their faculty members visited CSIR-IIP on 13th October 2023.

. 30 Students of B.Sc./M.Sc./Ph.D Chemistry from Shri Guru Ram Rai University, Dehradun, along
with their Faculty Members, visited CSIR-IIP on 17th October, 2023

. Shri Alok A. Dimri, High Commissioner of India to Brunei Darussalam — on State Attachment to
Uttarakhand, visited CSIR-IIP on 20th December 2023 as a part of his Mid-Career Training
Programme-I11 (MCTP-III) for Indian Foreign Service Officers

. A team of 28 Students of B.Tech Petroleum Engineering from DIT University Dehradun along
with their Faculty Members visited CSIR-IIP on 17th January, 2024.

. 40 Diaspora youths of Indian origin from different countries visited CSIR-IIP under Know India
Programme (KIP) of the Government of India, on 19th Feb. 2024

. A team of 30 Students of B.Sc. from JBIT College, Dehradun along with 2 Faculty Members
visited CSIR-IIP on 22nd February, 2024

. A team of 20 Students of B.Pharm Final Year along with 2 Faculty Members from DIT, Dehradun
visited our Institute on 5th March, 2024.

. 40 Scientist G rank officials from DRDO visited CSIR-IIP on the 6th of March, 2024

. Fulbright Outreach program for the Students, Project Staff, Research Fellows, and Permanent
Staff on 14th March 2024.
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6.5.2 Showcasing Our Capabilities (Outreach Activities)

Teams comprising of Scientists, Technical Officers/Assistants, and Technicians participated in

the following events to showcase the technologies, capabilities and
expertise of CSIR-IIP

CSIR-IIP participated in Energy Summit 2023 organized at UPES, Dehradun during 20-22
September, 2023

CSIR-IIP participated in the CSIR-Expo 2023 on the occasion of CSIR Foundation Day, 26-27
September, 2023

CSIR-IIP showcased its technologies at the Uttarakhand Vikas Pradarshini (Swadeshi Pradarshni)
organized by Smruti Vikas Sansthan under the guidance of Swadeshi Jagran Manch at the Doon
University from 16th-20th October 2023

CSIR-IIP showcased its technologies of rural importance at the Field Technology Showcase in
Champawat District, organized by the UCOST in collaboration with the Office of the Principal
Scientific Adviser's AGNI Mission from 18th-19th October 2023

CSIR-IIP participated in The Vibrant Uttarakhand exhibition at Exhibition Hall Prem Nagar
Aashram, Haridwar Uttrakhand from 20th-22nd October 2023

CSIR-IIP, participated in the 18th Uttarakhand State Science & Technology Congtess (18th USSTC)
during 8-9 February 2024 at Uttrakhand Open University (UoU) Haldwani in collaboration with
Kumaun University and Uttarakhand Open University

CSIR-IIP participated in the Vikasit Bharat Sankalp 2024 organised at Haridwar, during 21-23
February, 2024 and showcased it technologies and products at the expo

]
ENENGY
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6.6 IgHeT yeu fafaferai /Research Management Events
6.6.1 WITHIAIIAR—IMSINSUI T uRug (3RHAY) &1 d5&/

CSIR-IIP Research Council (RC) Meeting

The 53rd Research Council Meeting on 25th January, 2024. The Head of Divisions and the Institute's
Technical and Administrative personnel attended the RC Meeting,

6..6.2 DrHarender Singh Bisht takes over the Charge of the Director, CSIR-IIP,
Dehradun on 4th August, 2023

Dr. Harender Singh Bisht assumed the charge of Director, CSIR-Indian Institute of Petroleum, Dehradun,
today on 4th August, 2023. He took over the charge from Prof. Ramancharla Pradeep Kumar, who had been
holding the additional charge of the Director, CSIR-Indian Institute of Petroleum since May 01, 2023.

6.7 EWdd /AfFR/AMRSAT /Conferences/Seminars/Symposia
6.7.1 CSIR-IIP: One Week One Lab Campaign

The CSIR-Indian Institute of Petroleum launched the One Week One Lab (OWOL) campaign to showcase
its legacy and achievements to society. The campaign was initiated on 13" April 2023 and concluded on 19"
April 2023. During the week-long campaign, ten different interactive events were organized to showcase and
market the capabilities, expertise, and technological breakthroughs of CSIR-IIP. The programs included
Stakeholders Meet, Industry and MSME Meet, Alumni Meet, PAN-CSIR collaboration showcase, Gram
Chaupal, Student and Academia Connect, Nature Walk, and Interaction with the District and State Govt.

functionaries of Uttarakhand.

Hon'ble Minister of State (I/C) S&T, Dr Jitendra Singh, Dr N. Kalaiselvi, DG CSIR, Sh. Arun Kt. Singh,
Chairman ONGC Group, Dr S Chandrashekhar, Secretary DST, Dr. Durgesh Pant, DG UCOST, Air
Marshal Alok Singh, AVSM, VSM, Air Officer-in-charge Maintenance (AoM), Sh. Sumit Sarkar, CEO
CBDA Raipur, Ms Mercy Epao, Jt Sec. MSME, Sh. Khajan Das, MLLA Raipur (Dehradun), Dr Ashish Lele,
Director CSIR-NCL, Dr M. Parida, Director CSIR-CRRI, Dr Pradeep Kr. Ramancharla, Director CSIR-
CBRI, and the Heads from the CSIR HQ graced the programs as the Chief Guest, Guest of Honour and
Special Guests.
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The events were attended by a large number of participants from Industry, Students and Teachers from
Schools and Colleges, Gram pradhans, local entrepreneurs, farmers, District Administration and state
government functionaries etc. The events were organized at India Habitat Centre, New Delhi, Bajrikot
village Champavat, and CSIR-IIP campus at Dehradun to have widespread publicity and provide

accessibility to the participants and attendees.

The major highlights of the campaign were;

. The Stakeholders meet to showcase the developmental journey of CSIR-IIP technologies from idea
nucleation to its implementation in the industry,

. Sustainable Aviation in India & Industry Meet, focusing on the launch of the DILSAAF™ brand of
sustainable fuel, along with the deliberations on collaborative developments between CSIR-IIP and
various industry partners in overcoming specific technical challenges,

. The MSME Meet & PAN CSIR — Collaboration showcase presenting CSIR-IIP's outreach to its
esteemed MSME partners and exhibiting its intra-CSIR collaborative research,

. The Gram Chaupal showcasing the scientific capabilities of CSIR based on rural technologies and
proposing them for developing the 'Adarsh Champawat' model,

. The Institute Academia connect, building the bridges between the Institutes and universities with
CSIR-IIP scientists to understand the challenges and opportunities in science and engineering,

. The JIGYASA student-scientist connect program connecting school students with scientists and
extending the student's classroom learning with a very well-planned research laboratory-based
learning,

. The Alumni meet cum workshop providing the platform for brainstorming the challenges and

opportunities in the Oil and Gas industry and futuristic research approaches for clean and sustainable
energy with the Industry persons trained and associated with CSIR-11P,

. The 64th Foundation Day of CSIR-IIP along with the Ambedkar Jayanti, marking the inaugurations
of the Upstream Research Laboratory and Fuel Testing Laboratory along with the foundation stone
laying of the D-4 Methanol Demonstration Plant,

. The Nature Walk celebrating the biodiversity of the CSIR-IIP campus and learning the flora and
fauna of the areaand its ecological significance from expert environment enthusiasts, and

. The interaction with the district authorities and state government functionaries to showcase and
propose the offerings of CSIR-IIP towards the development of Uttarakhand State

Hon'ble Minister Dr Jitendra Singh appreciated the initiatives taken by CSIR-IIP and complimented it for
being the only laboratory in the country that celebrates not wealth but waste. He congratulated the team for
working on the next-generation challenge of converting waste to wealth. The minister, in his address,
highlighted that "Waste is the wealth of the coming times", and it is in line with Prime Minister Narendra

Modi's vision of India being central to global environmental action.

These events were well captured and posted on print and social media platforms. The initiatives undertaken
through these programs were appreciated by the general audience, industrialists, technocrats, stakeholders,
students and the scientific community. The campaign provided a takeaway for every category of the
audience who attended the program physically and those who joined through live streams. The OWOL
campaign concluded on 19" April 2023.
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Supported by

R WP Dehradun
-enkre, New Delhi
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6.7.2 A Two Day Workshop on Scientific Social Responsibility (SSR), 21-22
December, 2023

CSIR-IIP & Science and Engineering Research Board (SERB) Scientists organized a two day Workshop on
Scientific Social Responsibility (SSR) during 21-22 December, 2023. The main objective of the Workshop
was to develop scientific social responsibility (SSR) policy to benefit S&T stakeholders, especially under-
resourced researchers.

6.8 SN SIFTwaedr AR/ Employee Awareness Drives

6.8.1 Td°dl UY¥dlsT 2023

Swachata Pakhwada was celebrated during 01.05.2023 to 15.05.2023. A variety of events were organized
during the fortnight.

6.8.2 AABAl SRTGGAl VIE, 30 JdCAN — 5 4R, 2023 /
Vigilance Awareness Week, 30 Ocotber — 5 November, 2023

In compliance to CVO, CSIR vide letters No. 15-6(88)/2023-O&M-(Vig.) dated 14th Aug., 2023 and dated
12.09.2023 enclosing therewith CVC Circular No. 06/08/2023 dated 02.08.2023 and Circular no. 08/09/23
(SNo. 023/VGL/035) dated 11.09.2023 respectively, wherein instruction have been issued regarding
Preventive Vigilance Activities during three months campaign from (16th August 2023 to 15th November
2023) as a precursor to Vigilance Awareness Week, 2023 and for activities during Vigilance Awareness Week,
2023 from 30.10.2023 to 05.11.2023, precursor activities were started from 24.08.2023 by displaying /
distributing A3 size posters on the topics integrity and eradication of corruption etc. in all Sections in
Administration and Divisions and on different important locations of the Institute. Thereafter, Public
Interest Disclosure and Protection of Informers (PIDPI) posters (3x2 ft size) were also displayed in
bilingual language on important locations viz. Main Gate, Reception, all Sections of Administration, Notice
Boards, ESD Building, ETL Lab., Training Centre, Canteen Hall, Guest House. One video/Jingle on PIDPI
Resolution was uploaded on Institute website and also played during Vigilance Awareness Pledge ceremony
in Auditorium of the Institute. A lecture was also arranged on the topic "Fairness, Integrity and
Transparency in Public Procurement" delivered by Sh Tariq Badar, Ex-CoSP, CSIR-NPL on 13.09.2023 at
11.00 A.M. onwards.

In this context 03 more lectures were arranged during the above three months duration. All the lectures were
conducted in Hybrid Mode. The purpose of the lecture are Capacity Building and to train the officials to
impart necessary competency and develop skill for smooth and effective functioning of the organization.
The week began with the Pledge taking ceremony at 11.00 am on 30.11.2023. The pledge was administrated
by the Director, CSIR-IIP in Hindi and English. The following were present during pledge ceremony viz.
regular employees/ Scientists/ Officers/Research Scholars, Project Assistants and Casual Workers (Security
Staff, Wild Growth Cutting Staff and Sweeping/Cleaning Staff etc.) of this Institute (approx. 150 in
number). In this occasion the PIDPI Resolution video was also displayed for dissemination of PIDPI
provision. Staff members were also encouraged to take e-pledge through the CVC website. Considering
the importance of the 'Vigilance Awareness Week' banners were displayed on prime frontal locations of the

Institute this year the theme was "aseM™R &1 fa’ig &4 g & ufa waftfa @
commit to the Nation". Few photographs of the events are given below:

Say no to corruption;
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Banners Displayed
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Integrity Pledge administered by Director, CSIR-IIP

6.8.3 Swachchta Abhiyaan Celebrated, 2nd October, 2023
154th Birth Anniversary of Mahatma Gandhi is being celebrated on 2nd October, 2023. It was been

decided to carry out a Swachhata Abhiyaan at CSIR-IIP under which single use plastic will be picked up from
the colony and will be handed over to the waste plastic team.

6.8.4 Rashtriya Ekta Diwas Celebrated, October 31, 2023

As per GOl instructions, Rashtriya Ekta pledge was taken by the employees of the Institute on October 31,
2023, on the occasion of the birthday of Sardar Vallabhbhai Patel.

6.8.5 The Constitution Day Celebrated, November 26, 2023

The Constitution of India was adopted by Constituent Assembly on November 26, 1949 and came into
effectlater on January 26, 1950. As per the instruction of the Govt. of India, Constitution Day was celebrated
in the Institute on November 26, 2023.
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7.1 AYHIMSIR—ATUE & JJHI URNS & G /
Research Council Membetrs of CSIR&IIP

HYHIATSIR—ATIE & JJH URYT & &
Research Council Members of CSIR-IIP

Jiegel/Chairman ol wfdafafer/Agency Representative
Mr Arun Kumar Singh Dr Alka Sharma,

Chairman and CEO, Scientist H,

Oil and Natural Gas Corporation Ltd. Department of Biotechnology

Plot No. 5A- 5B Nelson Mandela Road, 6th-8th Floot, Block 2 and 4th-5th Floot,
Vasant Kunj, New Delhi - 110070 Block 3, CGO Complex, Lodhi Road

New Delhi — 110 003, India

91 9q&/External Members
Dr. G.S. Kapur
Advisor (R&D), GAIL India Ltd

former Executive Director-1/c

Sfi—AifA /DG's Nominee

Shri Anoj Kumar Chadar

Senior Principal Scientist

Technology Management Directorate (TMD)
Vigyan Suchan Bhawan (CSIR-NIScPR Building)
14 Satsang Vihar Marg

New Delhi — 110067

(Chemical Technology), and

Head-IndianOil Technology

Development & Deployment

Centre, R&D Division, Indian Oil Corporation Ltd

Consultant, Energy Transition & Petrochemicals Wl wanTear/ Sister Labora tory
Sector 17, Faridabad — 121002

Dr.Ashish Lele
Director
Dr Neeraj Mathur CSIR-National Chemical Laboratory
Former Executive Director(R&D), IDRE B
Oil India Limited Pune - 411 008 ’
M804 Jaipuria Sunrise Greens,
Ahinsa Khand, frewra/Director
Indirapuram, Ghaziabad 201 014. Dr. Hatender Singh Bisht
Director
Ms Sulda Mistry CSIR-Indian Institute of Petroleum
Director (Refineries), Indian Oil, New Delhi P.O. TIP, Mohkampur

Indian Oil Corporation Ltd. Scope Complex, Core, 2 Dehradun — 248005
7 Lodhi Institutional Area, I.odhi Road

NCW Deth 1 10 049 T\qﬁa/Secretary
Dr. Sanat Kumar
Prof Jayesh Bellare Head, RPBD
Department of Chemical Engineering CSIR-Indian Institute of Petroleum
IIT Bombay, Powai P. O. Mohkampur,
Mumbai - 400 076, India Dehradun — 248 005 (Uttaranchal)
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AL IR—ATIH ygea uRug (01 SI9asl, 2024 — 31 fag¥R, 2025)
The CSIR-ITP Management Council (January 1, 2024 — December 31, 2025)
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8.0 rorvmT / Official Language
8.1 & wre wariz

811  HIFFIR HHGR ST AT & TN SUHMAMT §RT fQHTd 26/05/2023 DI AR &I
foRleror fevarm |

"H

anovohta FWadla marrmaﬁtﬁ'lu
el gu—afhia uﬂ rm-‘l oy dasn,

| z7 aagl 3DES

B—: w

i i

9 JIR R (29d, HTHANEAR — AU 7 TR Bl IS Adhed’ 31 Ui a1 TSl Bl e & | q--
el F fahey o AR B | 39 HAUR IR AR H o 2] & BrIf=ad+ 3R TR — TR & forv fhv o @ Bt
el Tep eefe Y TS S oY |
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8.1.2 WITHIATEIR — ARAI UgHerad w¥er, dgwgd § & W' — 2023 &1 M=

ATHITSIIR—TRAT USTTTaH AR # =11 01 ¥ 30 R 2023 q fECTHIE AT 1T | $9D ST AR & TR
BTN, HHATRAT TAT AT HIT IRATS HHATRAT I T BT B 1Y AR FRAIRarel qem sriwar &1 e
T 1T | 2 A8 2023 BT YARY FRed ARG & YHHTHAT Ao AT TS <i+1dh TLARRI ARRITRIGT & 1ef 3 |
39 3cE af e TR TR & ofavfd ufafed ue fofd & wrad ¥ §—3d1, ©TcH YU §RT U U2 JBT ST oI
RTAHT STR I8 3TTelTs TS TUF TR &1 Q1 BIdT T | &I 391 Y0 S dTel U9 f2a) T, f2=<r |nfge, e
9 3IR IISTHTST BT ST | H&ferd o TAT Uil I TSI 3T &1 JaATge J1faT P R $97d IR @lol
DI BT B © | 59 AR 3§ wferRial & 7 9% & SR < 9T U1 Foli—f3avor w7 2 ffarda: f&< «mr &1
B TINT HRAT BT 2 | 39 AT § R & e HHeRal ¥ wrT foran | $9W gt 19 U9 B Y o | I8
AT W 1 &1 & |alfde Aldb b TRRar § | 9 e Sl # &) & T § SRR giy a2 g
ST BRI & oIy ufiag © 3R g e # e # fiFie 14 RideRr 2023 &7 B fdaw @ /awR ® 9Rd &
AT T8 HA SN 1T W SN BT W 9l IfamTRal, wHarRal § aRenfera fhar war | gwe ifafRw dwerd &
FHHATRAT ARG AR ISTHTIT TR, JUT BT ATTerrs TR fi <@ | feere, mSemsdt gRT a1 Jsf+a,
JIBTRAT TAT HHATRAT BT ZET # 31fers I 31 BRI B B U I T8 | {1 21 RIdaR, 2023 BT AR H BRING
U W—TASIGE TAT TSR | 3R 11 & forg 2 goie wfcrarfiareremaremfaar | faie 25 Ridar ,2023 BT e
% T HHATRIT & fo o AeTg e 4d oo TR & e 6T 737 | 39 a¥ fol=iarer ud acil YT & DR
DI W RIS B AR 5[ SHUT BT UIU 3T Ju1 ¥ 2ATST = Il U ShYT A1l &1 fIfd b1 SISl H @m0 |
FHHATRAT 7 A1 §H BT TR A Y W SATE B A1 59 7 A1 form iR Jor fcer € 18 Al &7 fordavor vd oa
THYT B @A U TR T | §9 MR fa=id 19 Ricder, 2023 T va fHae ufaaiRiar & i smares fan 2 | 59
AR 8g 39 99 T -3, Sii—20 RIRER TR, IR &1 718 [R1&f = S FHBIe [audl & H1er A1eF dbeilao! g
Jefe fawat SRy ‘depfoud SeH: Uh Soudel wiasy anfe fawy | WY 7Y o | 399 fHeier ufornfirar &1 AreaH SifHerrse dorn
SATHelTg T 81 T 77 o7 | f&w<) |18 &1 AT R & IS, Th-Id! HHARAT & oI U AeTf~p, dbildb!
TeR Ui e IRl HRIATATAT @ SIS @ 12T §3TT | SHH WReITT JSd] TAT Aol HHATRAT & ArI—A1 2
Bl - 1 98 8 ScdT8 | 9T o | |

I
G B &) UfSepT fdehed BIYT% TehTer URH |

R H oTITT B & TR — YRR 3R Ifh1fEre TIRT & S | 18! 906! iR 2] wrivmesi &1 fFafaa
AT |

TRATAY AR AR B ATg N Y S FedNT I UReT —5— i1 gerer ufRieror 281 Aregs & sraiford fban
T |

TR STYTST BIITaa- AR BT 98! Td BripaE H GRI &1 Afhd 9RieR) 8! 8 | fedie 22 Fdar, 2023 &1
AT S H Qe -1 9N 7T oI $9 986 3 W & Ul fAded’ &l 51 uferall & S0 # qi

qRYBR F&T b 1T |
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fedTp 22 FdER, 2023 BT AT T3 F FATT gRT YT TR IISTITYT BRI I BT IfHhbT a3l &r
] faar= fHar a7 iR Ul 9 a9t & <avclie & UHIeH 3R I & Idd I8di & folv IR 3R
gl B FUTSH 21 FHTR Uied, IR B IR &) AxTe=1 &1 TS |

HeIH # e w18 9l v T & oy T Frieier @ Sl @ o o srafaae o Ref ik deR
BT AR ) & FEol 3R AADTRIS TN Heeh I2 Uo7 {7 ST 8 71 e <o’ &l SFeR] &
ST © T S f2d) & YRINT # 31 X&1 HiSHIS Al BT T fhar S @ |

9 SR TBIGT H AT FTearaet! (defl 3ifth aed ) AIfeed FRIelT 2023 # Wl WA & Aishd FEHTRIAT
BT

8.1.3 fawa = fagw denm TR o srt=waa wfiafa devga @ d@@uE A
‘Bregurs’ UfaAIdar &1 A

HTHIMTEIR— IRATT USIferrd v  favag =) feaw & Sucter § 7 30 SN, 2024 BT GRATH & S, TTaRTST
FAR VN8 ¥ U BIshH STTATISTA bl T | AT & T STBTRAT, BHANRAT U BI13, RS ATHT SFerai
D AI—ATY A BT 7 A1 57 BRIBH H ART [ofdT | FHIGT RS AZIDR U STIa! (A T 211 ‘3faR’ WRa=T
9 HRIHH & T3 AR o | W & s o, avs Rig o 71 59 Srdepy @ sregerar &1 |

AU—Saer T TR dGT & HTT HRIHH BT YR BT | Teagard | & fgera €. avws Rig fawe 7 aifafmi o
el g iTel e R STl W foha |

7 AATER YIvsy, IR fa=l ffdNI gRT a1 IRl & favega ulRerd & |rer SuRerd a4t HH=mRal < aiferdl & |rer
IABIRIATEH fHdT | S BRIHA H ]T T AT BT T | G2 A H TR AT HTAT=ad+ AR (61.2) & Tearaer
H U HIIUIS FRTATRICT BT ARG fhar T gax 95 H 31 A8 2023 & SR ARSI Bl g AR &
faoTaTall T QREBR AR SR GG b 137 | | & fFeerd Sf. &y (e fow J | & 91 dHanRal &
foreg o= faa &1 YUY Td gems <1 | Si- Pl Bl 2] 4R & SITH™ & 9197 & | 3R I8 A= vd dheiieh
DI AT I 2 AT TAP Afh Tb S BT TR G981 T | 37ct: 21 &7 b 89 99 @ arffed Rr=e ¢ |
S 39 FARIE & AT H ATHS FeIH & YAH HHAN] Ud TSTHINT AT Bl ARTET Dl [3H TaER TR FeA
fe=) et ‘fasea’ &1 fasram it foam T |

AT HTRIHH DI 3T TSI gY HIAUTS TR BT B3I DT g | ARIDBI & ATl 3 AN 39 AdrRram #
AL & HHATRIT B A1 — TS TRIBN SEIGH B 3 FaI BrATerd] & el = A 97 for |
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S AR W = I U1, STIaci! AR T 8 ‘3faR’ R 7 WY AL T(D] BT HaIerd fhar | O, S f$a
U fqafdencrd & 3TeaTus BId & gWal & ATl — |1 YU AlSdd T3 Bl Sl AR ST BT T AT
TS 5T | S qamT fh - SIS 99T 31 IHER BId gY ST fowal | faRIY &1a 6T © | S8l SuRerd 941 aefdi &I
fe=T T 37U Sitae H A BT IRV < | TgURIT I ToTerdR &1 “3faR’ R Sl <1 3{U Toiel | IR TR A
ITE BT AR I AT | 37 BRI o1 fodl— I Wit § U 97 79 & | 91 s TTolel G THIT 8 g & | A1T
T I 2] e OFTd & %3 S TRl A TaTaTl ol Il & | Siv 39 e & fory e, TR dgiferad
T oI AT g Pl 9eTS o |

A I3 H {21 718 2023 & URMTRRIT 8 YREBR IAR0T T TSI 6 17 | 2= #18 H i Farg < I &
|1 ey, o 9o, Arge 2 ST, =D, Td-id! TRAIBRYT S &g TRIATRIAT BT SRS [T T o |
S AfrRTATe # /18 HHaTRAT H TThx ST AT T -1 T— g DR AN fordm | T4 fasrdrail &1 g sifafy &
PR HHAl gRT JRIBR [IR0T fhY 717 | 39 3a¥R WR 9 ARRAIAAme & forge ol aefe fosar 11 | $rishd &
3T H 3Tg 31 Ul & G A=T-1h &1 U, favaierd giRT Ik AIEABR Wl STIac (SR ToIT 371 3R’ TRAT DI IAD!
[ HaT & oy W= &1 IR | Wi e uem ax | e f&ar a7 | | & wRieie e i+ T arg
SR &IaTE S & |1 g HIAHH T~ garT | |
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00  UHIEAR—¥ IRaR / The CSIR-IIP Family
319Td 2024 & H€AF & HHARNIT &1 Rerfar / Staff as on March 31, 2024
9.1.1 d=t@ 1 "IV / SCIENTISTS GROUP-IV

$U | SHANY BT T Rk
1 Sf gvs R fie IRENEY
2 3 & Ml q=& s
3 SI. U fqeemmes R lIRED
4 ST, 31f+el AR Ris i EEIIRCE
5 <. A sharaa R IIRCT
6 Sf. ¥9d FAR Bt EIIRER
7 Sf. oTcctST WD =& D
8 . TR FAR A R IIRCE
9 3N GAlel AR USH Bt EIIRER
10 %71 JTOTeT {AR CINSECCIEECRIIRE
11 ST, g o oA CINSECCIEECRIIRED
12 ST RG] CINIEIERCR IR L
13 Sf. St S 3TN IR Jee I
14 SINCCERIES RS gee d=®
15 SIBNSNEICR IR ggT= dSiTi+D
16 Sf. AR M IR JeE IS
17 3N IT FAR R Yo d=ifd
18 ST, AT ST CINGIEIERCR IR G
19 ST, g FAR qRS eI s
20 2 vel T aRe gee d=®
21 Sl ST HFAR qR® JgT= dSiTi+D
22 St 31 Yo EEISECEIIRET
23 5 s ame EEIEICEIIEED
24 SIS IGIIpEE EEISECRIIRET
25 SIRCCIIICEN] EEISECEIRED
26 Sl I9HAR Rz EEIEICEIIEED
27 S JGora g ERIEICE IR
28 ST, 3R ISt EEIEICEIIRED
29 5 waftre fadax EEIEICEIIRED
30 Y Ul FAR A EEISICEIIRED
31 SIRCCIKIKREIL] EEIEECEIRED
32 5 TSI Y EEISICEIIRED
33 Y I &R B! EEISICEIIRED
34 1. Udol HAR Hforan ERIEICE IR
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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
64
65
66
67
68
69
70

71

HHAN BT A4

Sf. AYTRDT TR
SIS |
Sf. AT 3raret

Sf. Wk g I

SI. ypTereATs 4l Sil.
Sl el 2R

Sl OB

2 FIH HAR TSI i
£ D3 HAR UER
Sf. 7D LT

AL FUR-HRART USHeTe@] wwellel, Qeugoel

U IS
ECIERCRIIRED
CIEECE IR
ECIERCRIIEED
ECIERCRIIRED
ECIEECE IR
ECIEECEIREY
ECIERCRIIRED
CIEECE IR
CIEECEIREY
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912 THAIP HHARNTT q9g—111 / Technical Staff Group-III

$H 4

O oo 1 & Ut A W N o~

LW W LW L W N DD DN B DD DN DD NN =, s ) s ) s
A OO D =, O VW 00 N & U A LWDND R, O VY NN U RN, O

HHAY &1 T
Sl ST AR T
Sf. IRAL AR
2 BT i
s Sd. U
<f. gfafRwar dsfara
ST, "9 3FDR
s ALY e
s H3uTd
# g FAR
3 DY HFAR
2l G a_A
21 el HAR

Rl

A ST HIR

Bl

3 HST FAR
2l fa=d gg

3 69 HFAR S
EIISECIE R REIN
A THGA. IS
EIRUN BN I
Sl PHA BAR

s e et
IR I

<1, foem
EILINANCIRCIEE |
s Gax™ Tl
Sl ST dRate
SI. YT FAR T
SI. FHI9T e
Sl T HFAR

Bl

el

s faerara a0
Sl gorr areq
STAfT e S
3N IerdR g won
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B4 9 HHAR BT A g™

35 A HHAT ITeq IRG ThArd! ATDHRT (1)
36 3 HHIST FAR IR ThAID! AABRY (1)
37 il Ul U, RIaGAR Biren IRS THATDd! ATBHRYT (1)
38 i Oy e IRS THATDT ATHRY (1)
39 rafa I IR qH-ID! ARABRY (1)
40 Sf. YgIR R IR ThAID! AABRY (1)
41 Sl g Bt IRS THATDT ATBRT (1)
42 ST IR 15 B SSI f IRG ThATd! ATHRT (1)
43 3 MRE SiF IR ThAID! AABRY (1)
44 2 AT SLYLL el BHR ERICIRCIECaN]

45 s s |aIR GERICARCIBEaN]

46 s 3T FAR TDHAID! STDHTRY

47 3 g GERICIRSICEaN]

48 3 gardd fd SERICIISERED

49 NG GERICIISEHDED

50 3 B HAR g, THTD TSP

51 2 Tgel HAR qh-B TP

913 TPh-IP! HHANNIT 98 —11 / Technical Staff Group-II

e HHANT BT A qeA™

1 s 1 e RS THIREA (2)
2 2 9 = aRs  qHIRE (2)
3 3l UA.GA. 98N IR AHAIREA (2)
4 2 wESia RE RS THAREA (2)
5 st 3ot It aRs  qHIRE (2)
6 CIRSRINICSOIRIE IR AHAIREA (2)
7 siHfa 3iSifel HeArR RS AHAIREA (2)
8 2l 3T FAR ARG AR (2)
9 st Irorare g RS THAREA (2)
10 3 U, Tad IRG  AHNREA (2)
11 2 |ollg HAR IRS qH-REA (1)
12 st wae s IRS THARRA (1)
13 i gdg fig =l IR THIREA (1)
14 s <ds f4g dcren IR THIREA (1)
15 s fode FoaR IRS THAIRREA (1)
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17
18
19
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24
25
46
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

SHART BT T
2 X1 g Srqarel
1 g R Yar
s Rerer iz =wf
3 RAST 3T

3 fdae AR W
1 Role FAR

2 44 3r8He

3 3Meb HAR STHY
s TR R

1 3TeIP HAR

1 7gw Rig Tl

i Rra gare Aifeard
ot 7eHES Rig Trars
EIRSIEDICIIIE

5 Iofig Tar

ST, |y FAR R
ST, 3B FHueh!
CIRCERH

1 srEe g
CIRENNECCRREIN
Y 3rorer oAt

£ a9 FAR AR
i g _TST 2T

Sf. 1. T

3 TAH T
st g A
IS U EaR]

Y AR g

2 e R

S & @ 7 W
1 o S S,

2 ARSI HAR
# U9 I qdl

3 FI9 HAR A\
o TS FAR

3 FdY FAR A
s e {AR

el

A IS HIAR A

i)
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BRATRIE / AHAIREA (2)

THAREA (2)
THARET (2)
2)
)
@)
(2)
1)
)
)
)
)

1
1

(
(
(1
(
(

1
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9.1.4 WINTENET HHANITT ¥Yg—1 / Laboratory Staff Group- I

S 3 HHAR BT A 9G-TH
1 ATEHE TR YIRS HETH
2 31 R M TIRTRITAT HeTdH
3 CIRSCINIRES EPINNIRIR LT
4 CISERERIN ERINNICISHEEY
5 1 ST UhreT TANTRITAT AT
6 SR i <dl ENIENIRIRHDET
7 3 g Rz TIARTRITE AETaH
8 EIENCSRCIIRCE] TRINTRITAT AETId
9 s e g ENIENIRIR DG
10 S I TS TATITAT AR
11 31 oI HFAR TRANTRITET HeTIh
12 CIRNCNE RN TANTRITAT AETIH
13 7 BT FAR ERINNICIECHBED
14 2 geia Rig gIeiR SRANTRITET HeTIh
15 i1 ¥ fHeR A4 TIRTRITE HEIH
16 1) gRoid g mar TANTRITET HER®
17 IR RINICLIN ERINNICIRCHDED
18 i TR HAR TIRTRITAT HETIH
19 CIRCIE K TANTRITCAT ETdd
20 31 Gritel HHR ERINNICIRCHDED
21 1 Y5 FAR TRANTRITEAT AT h
22 7 GBI HFAR ERINNICIRCHBED
23 i femer a5 TANTITAT URER (2)
24 it JTST Ut RN UiReR (2)
25 1 g Rig frdrY TATTITAT URER (2)
26 1 Mg T TANTITAT URER (2)
27 2 aRfde AR T TRANTRITET UReR (2)
28 RGN ECE TATTITAT URER (2)
29 it == g TANTRITAT URER (2)
30 CIRSNICACIE] TRINTRIET UlReR (2)
31 Sl GapoT AR RN UiRer (2)
32 SEINNIC TANTITAT URER (2)
33 ISR NI TARTRITAT URER (2)
34 s diors R fae TATTITAT URER (2)
35 i FREAER ATeT TR UlReR (2)
36 EINNCIRNE TANTRITAT URER (2)
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9 4 HHAR BT A -
37 51 gHd BAR far TRIATRITAT URER (2)
38 i1 X9 T SN RINTRITAT URER (2)
39 i garr g RINTITST URER (2)
40 it fear I we TRARTEITEAT URER (2)
41 CIRCEEARH RINTRITAT URER (2)
42 S AR AT RINTITT URER (2)

9.1.5 WIMEfI® HHARRIVT / Administrative Staff
9.151 O a9 @ 3AHRIET / Common Cadre Officers

S ¥ HHAR BT A g™
1 AT 3o gt IR T fF=r®
2 ST 1. B ARARAT foreT wd orET PR
3 EIRC IR ) yerrafye aifirerd
4 A7 foer AR SR T 21 STRBI (FSR Te 77)
5 1 9IRd YOI SR U4 %Y ATHRT (WSR Ud H3)
6 #71 T GAR AT ST ST (aTHT=)
7 A faedws ST SIIHT DT (A=)
8 S 41 4. foy ST SHYGpTY ()
9 Y T e U ST SIRIBTY (TT=)
10 Arafar fasfrar arferar ST BT (=)
11 EIRNINIC R ST STy (Rret Te orea)
12 #71 Gt BHR ST ST (Rret v o)
13 ATAfY H A ST STIEBTY (SR T )

9152 ol AfE Hawl & ARTHRITUT / Private Sectretary

4 9 SHART BT T e
1 s qdg 1™ ot afa
2 ST ISHT FANT silslizEl
3 EIBINENN N CIS ool e
4 BCIREINE] o wfera
5 g5 BgH 9 ISSIRSIEE]
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9153 8U® Us—1/ Assistant Grade-I

Y | HHAR BT T LLEIt|
1 21 faspd g HED AT BRI (A=)
2 sifar faRor @ar HERD AN BRI (FH)
3 sifer aferAT <o HERID AN DRI (HH)
4 ey arem e HEIE SFATT AR (A1)
5 st fema Rig HERID AT BRI (FHI)
6 s ST WS HERIH JINT DRI (FH)
7 Aty wfer v HETID AT SABNT (FTHT)
8 STAfT ST <Y HERIS AT BRI (FHTI)
9 sl SRy |HAR AEID AT BN (A=)
10 it <Aor arafRars HED AT IMEBNRI (A=)
11 S IR.&. WETamd HERS IR SMABRT (4.9.55.)
12 s gAre et HERS IR SMABRT (4.9.35.)
13 i =R Ul e 7RIS HERI® GIRT BRI (H.a.35.)
14 it fasew R <aa WERISH IR SMABRT (4.9.55.)
15 2 Ra g4are ddharil HERI® AT e (f[aae.)
16 i fords Rig i HERI® AT eHrl (f[aael.)
17 8 7Y AR TTeq AP JFANT BRI ([Aa.el)
18 ZIRININING S HEIP JFANT AHRT (f[Fa.el)

9154 8U® Us—11/ Assistant Grade-II

B W AN BT ™ qeHM™
1 IS SN IR Afoareriv agEs (9)
2 I ASCRRRE IR Afgarerii| \gre (41)
3 sTAfT Bfd® BR IR Afeareri| Terd (3.
4 s Rrds Rig Tad IR Afrareria Herd (3.
5 2l TR 3eHa BRI IR Afgarerii| ¥ere (41)
6 g T e RS AfRYETerie W (<)
7 ISR IR FRETdE HeId (W.9.5.)
8 s dioTs &< 9gon RS ARYETei Ferd (9.9.5.
9 S ATAT AT RS AGaTerii| ¥8rd (W.a.5.)

9155 ergd Us—I11/ Assistant Grade-III

B4 | SHAN BT T LEEIL|

1 S T BT Afarade Aed (1.d.5.)
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9156 AUNMb® FdT & HHARNT / Stenographic Cadre Staff

e G HHARNY BT A

1 BEIKICSIENER]
2 1 IMoiE HAR
3 sfAf el famrear

9157 TUdIdH! Ug / Isolated Posts
B X HHAN! BT A

1 3f AREER Uy
2 2 GRS =0

3 £ Mfde Rig Jedr
4 I CAC I

5 A BA FAR

6 £ s RiE vEa
7 3 Ghol HAR

8 CIRE )

9158 S I8 HHANRNTT / Canteen Staff

B X HHAR BT AT
1 2t YRa g fa<e
2 1 AR Rig
3 EIRCININE |

g
IR s
IR sggfifs
IR sggfifes

YaHrH

s o=l srferrl
R f=<1 rgdrasd

IRS THRTIA (@18 ATeld)

IR THRII (AT8T =Telah)

laaN

IR THRII (AT8+1 =Telah)

qrest areTd (A h)
e ATAD (A TH)
qIE ATAD (A <h)

Ya-mH

HERI® Toldls—d8 @b
SRR (TH.UALL)
AR (.U

9159 dg PRI HHARNI (TACIGH) / Multi-tasking Staff (MTS)

B G HHAN BT A

1 2l I HAR

2 IR

3 s T Rig

4 31 RO HAR

5 3l Tell B/AR

6 8 HHA FAR AT
7 2l FeHor g Rrad
8 1 T U
9 2 Rra Rig raq
10 2 fama g dsN

ygA™

HHE T (THELT/TH Y RAG)
e T (TH.E10E./TH.e AL
e T (E.AgE/ga e
T8 T (TH.E10H./THe AL
FE T (@A TE/T A
e T (TH.ETH/THe AL
FE T (@A TE/r A
e 1 (A TE/E e
e T (THAITH/TH L
TR T (A /T,

)
)
)
)
)
)
)
)
)
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$H | HHANY BT T LEEIL|

11 i fawars gAR TE T (@A wE/ga )
12 ST RIS AR AR T (TH.S19E./TH T
13 N 7S BAR e T (TH.S1ud./ta i)
" j RERRCEE T T (TA.S10H./THOIL)
15 HT I

16 Y IToiE TNTE ST I T (AR )
- o T T (TH.S10H./THUL)
8 A R R e T (TA.S1ud./TA L)
19 & BeR T TS e T (TA.S1ud./ua e din)
20 A &Y HAR HE T (THETE/THYRG)
21 Y RToTeT 11 e T (TAdLeE/vH.e )
22 3 fdeld AR g T (TH.S10H./THUIL)
23 sTAfT s <dr THE T (TH.SLUE./THGAUL)
24 2 HH i AIE T (TA.ELTH,/TH.u )
= M G BAR T8 T (TH.E).09/TH )
26 AN PRI AR T T (ST )
27 Al R Y e 1 (TA.S1uE./tA L)
Zz ?ﬁwﬁiﬁ; o T (AT )
“ - aﬁ;’ ﬁ:—g . TYE T (TH.).09L/TH. QR
a1 SRy T e T (TH.S1ud./uH e din)
32 s T AT RHER S

33 sy i e T (TS

34 simf Afaar <4 NI ()

35 2l 9T HAR W (S

36 sifer e <rom W (I

37 3 ARA rad S ()
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9.2 99 % SRM UdrHfl/ Promotions During The Year

(e I H BRIRG qAT HANgT B g AT aFl wnid €) /

(Includes both who are on the rolls at present & those who have retired)

$H | HHAR] BT A g™ ggI=ifa & fafr
1 ST, oISl AR = AP 23.06.2023
2 . TR GAR H<f T IS 23.06.2023
3 ST, F9d BAR R ALITD 23.06.2023
4 Y gl HAR UISH e EIIRED 30.01.2024
5 <. gt AR RS eI I 18.04.2023
6 ST, 3T HAR RS geIT d=ifieh 18.04.2023
7 EIRYC I E-1) CINSRRIECRIIBE 20.04.2023
8 ST, AR ST EINSRBIECRIIBE 23.06.2023
9 <. 37 Joi RS geIT difieh 15.01.2024
10 37§ =frerd IS, EBIEEEIEEY 18.04.2023
11 <. sfiofrary gsrer EEISERIIRED 18.04.2023
12 <. SHY FAR ERISCEIRED 20.04.2023
13 ST, gaTaR Vel EINSERIIRED 20.04.2023
14 57 3fqge fdgara EIRSEEIRED 20.04.2023

9.3 T yaIfdarl / New Incumbents
931 TUNI IEART TARTINTA/ERAH & FdTd HHary /

New Entrants From Our Sister Laboratories/Institutes

P A HHARI BT A UG fesii®  ®e swialRd
1 Sf. YRRHAT dotara Afer Rifdear sftery 30.10.2023  HITHIATGIAR—UTOISIRATE, BERTETE
2 i Gl HAR AR ST JATABRT (fO<T Taf olRAT)  24.07.2023  HITHINSIR AT, 8 Tarwed!
3 St B ud STFHTT AfABRY (A=) 08.01.2024  HTHITSIIR—VGISTRENTS, TSd!
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9.4 < g1 faq1 8¢ / Those Who Have Left Us

9.4.1 31T 3NN YARTITATRN /AT bl IATHIARYT 8 WR /
On Transfer to Other CSIR Laboratories/Institutes
fesi®

G| HHARNY BT A9 DI Hel AR

1 AR RIS TEAS TRI% IR SfadFddt SiffhelR 31.10.2023  UHTSIR—UIIUHE), Savreare

2 TS HIEHS QTTHTT SIfBTY 31.07.2023 HTHAEANR—FACD TSI

3 sfrfer < st HERID AT SARBNT  16.06.2023  HTASNIIR qeeTery, =78 foeh
(ESREASEE])

4 I EERIIEUIN TBRIT (2) 5.07.2023  HITHINZRNR —HTHMS, TS

5 311 3TSTg Ut RN UReER (2) 30.06.2023  HIUIZIR H=AT, T8 facell

9.42 ofEftdr / wWfees dar MRy / ART—ud & BRI /

On Superannuation /voluntary Retirement/ Resignation

HH " HHAN) BT M g™ fe=tia feogofy
1 SI. g ARA EICEEIIRED 10.05.2023 NI
2 Storafa Had ERISCEIRCT 31.08.2023 IRLE
3 ST, 3fo IRENEY 30.04.2023 Jartgfa
4 IR R RS FET e 30.04.2023 SEIEEIR
5 1 3R, 4. dIE SRGIRECIEEAN 31.05.2023 Jarfgfer
6 3 Y FAR AHTS HHART 31.05.2023 Jartgfa
7 8 U, 3R, PIRD ST STIBRY 30.06.2023 Jartghr
8 Sf. srdfder R I Teb=iTeh] STfErepTeT 31.07.2023 SEIECIRI
9 ZIRSC R ES AR TR, 2 30.06.2023 Hargfa
10 ST 37T e HETID ST BRI 31.07.2023 SEIRCIN]
11 3N oy Al wg f~quet rgde el 31.08.2023 SEIECIRI
12 IR G RCIE | f=quer rgde Jbed 31.10.2023 Jarfgfa
13 Y WG TTe AR TR , 2 31.01.2024 Jartghr
14 1 TS HAR BIRIHNICIREDED 29.02.2024 SEIECIR]
15 s AraaR g TR 31.03.2024 NEIREI
9.5 s fgRRAl / New Appointment
$H H HHAR] BT A CEEIC] fetia
1 <. &y e fae IRENED 04.08.2023
2 3 G HAR UER EEIRED 09.10.2023
3 SIRECZEILIE] CEIIRED 26.02.2024
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CSIR- Indian Institute of Petroleum, Dehradun
Allocation & Expenditure from 2023-24

(Rs in Lakhs)

Allocation and Expenditure from 2023-24 Allocation Expenditure
Project & No-
NAME OF LAB. CSIR-IIP Dehradun Project Project & No-Project
Financial year 2023-24 2023-24
A.Salary
1. Salary & Sal. Linked Allowances 4476.460 4476.460
2. Other Allowances 216.486 216.486
Total Salary 4692.946 4692.946
B. General
3. P07 Chemical/Consum.& Other Res.Exp. 1159.095 1159.095
4. P-804 Pension & Other retirement benefits 4690.000 4690.000
5. P04 & P06, P701 - Other Revenue 646.170 646.170
Total General 6495.265 6495.265
C. Capital

6. P-50 Works & Services/Elec. Installations 179.066 179.066
7. P-50 App. & Equip./Computer Equipment 1014.385 1014.385
8. P-50 Other Capital
Total Salary 1193.451 1193.451
Total A+B+C 12381.662 12381.662
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