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University Instrumentation Centre- Manav Rachna University  

 

About us  

University Instrumentation Centre is equipped with high-end instruments for providing the 

advanced instrumentation facilities to researches in science and technology. These instruments 

and facilities help the faculties, research scholars and students to carry out globally competitive 

research in basic, applied and medical sciences. The advanced analytical instruments available 

in this facility offer a wide range of analytical methods/techniques for chemical/material 

testing and analysis. This consequently, will help researchers to publish their research findings 

in peer reviewed high impact factor journals. This Centre is also registered with I-STEM, 

Indian Science Technology and Engineering Facilities Map to serve the researchers at larger 

scale. Ultimately, the focused effort of this Centre is to contribute in the upliftment of society 

at large by boosting the research & developmental activities. After the establishment of this 

Centre in the Year of 2022, with every passing year this Centre is expanding its 

instrumentation facility with a hope to become one a core facility in the country.  

UIC-MRU is also promoting collaborative analytical research work with industries and 

academic institutions. UIC-MRU runs under the purview of School of Sciences and is 

expected to self-sustain by revenue generation by for the upkeep and maintenance of the 

instruments. The services of this facility are not limited only to the stakeholders of MRU but 

are extended to academic & research institutions, universities, industries and NGOs. 

 

Vision:  

UIC-MRU envisions to be an advanced instrumentation centre by acquiring the modern and 

sophisticated instruments to serve in frontier areas of Science & Technology. 

 

Mission:  

• To host various sophisticated instruments to cater the need of cutting-edge research in thrust 

areas of science and technology. 

• To be known as innovative, creative and successful centre for providing high quality 

sample/specimen fabrication and characterization/analysis. 

• To make available the sophisticated instruments at reasonable charges to the faculty 

members, scientists, UG/ PG/ Ph.D. students and individuals from universities, laboratories, 

institutes, and industries that are either government or self-funded.  
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Objectives of the UIC 

 

UIC has been created with following objectives:  

 

• To offer a wide range of fabrication, characterization, testing techniques for Chemical, 

Mechanical, Nano-Bio-Material, Physics, Agriculture, Geophysical 

researchers/scientists. 

• To extend the facility for organizing short term courses/workshops on the use and 

application of various instruments and analytical techniques. 

• To encourage and support, extensively, to the UG/PG/Ph.D. students and faculty 

members towards quality research and developments. 

• To generate Research & Consultancy Grants from Govt. Funded Schemes and 

Industries. 

• To extend the facility to external organizations; academic institutions and industries in 

India/abroad. 

• To generate Research & Consultancy Grants from Govt. Funded Schemes and 

Industries. 

 

Facilities available at UIC-MRU 

S.NO Instrument Name    Make /Model Year of Purchase 

1 FTIR with ATR Shimadzu, QATR-IR Sprit 2022 

2 GCMS  Shimadzu; GCMS-QP2020NX 2022 

3 UV-Visible 

Spectrophotometer  

Shimadzu, UV-1800 2015 

4 RF/DC magnetron Sputtering SAI, SAI-300 2022 

5 Solar Simulator  FYTRONIX-AAA 2022 

6 Spin Coater FYTRONIX--5000 2022 

7 X-ray diffraction  Rigaku (Mini-600) 2023 
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FTIR GCMS 

 
 

UV-VIS Spectrophotometer RF-Sputtering 

 

  

 

Solar Simulator Powder XRD 

 

 

International & National Collaborators  

 

Prof. (Dr.) Hyun Joon Shin  

Professor, Department of Physics, Chungbuk National University, 

Cheongju, 28644, South Korea,  

Office phone: 043-261-2269, Cell phone: 010-9203-1681. 

Area of Expertise: Synchrotron Radiation based Nano-Spectroscopy. 
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Thin films, battery materials, catalyst materials.  

 

Dr. Keun-Hwa Chae 

Staff Scientist, Korea Institute of Science and Technology, Seoul, South 

Korea. 

Area of Expertise: Development of Synchrotron Accelerator Beam 

line facility and research of Nano-Science and Nanotechnology.  

 

Dr. K. Devarani Devi 

Staff Scientist, Inter-University Accelerator Laboratory, New Delhi.  

Area of Expertise: Development of particle Accelerator Beam line 

facility (Ion-implantation) and research of Nano-Science and 

Nanotechnology.  

 

Dr. Yogesh Kumar  

DST-INSPIRE faculty, Bhabha Atomic Research Centre, Mumbai, 

India.  

Area of Expertise: Development & Testing Magnetic 

materials/devices, Research on Ion-irradiation induced modification in 

the electronic band structure of magnetic materials and dielectric 

materials.  

 

Dr. Sung Ok Won,  

Staff Scientist & Manager; X-ray open Laboratory 

Korea Institute of Science and Technology, Seoul, South Korea. 

Area of Expertise: R&D of X-ray-based machines like; X-reflectivity, 

X-ray diffraction, PDF, and Small angle X-ray scattering.Synthesis of 

Hydroxi-apatite for an artificial bone graft.  
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Byeong-hyeon Lee ,  

Staff Scientist, Korea Institute of Science and Technology, Seoul, 

South Korea. 

Area of Expertise: R&D of X-ray based machines like; X-reflectivity, 

X-ray diffraction, PDF, and Small angle X-ray scattering. 

 

 

 

Training/Workshop organized by UIC-MRU 

 

1. One Day training Program on X-Ray Diffraction: 17th January 2024  

 

 



6 

 

EVENT REPORT 

 

 

Title: X-Ray Diffraction  

Date: 17-01-2024 

Time: 11:00 am -04:00 pm 

Venue: MG-04/UIC 

 

Resource Person: 

. Dr. Rakesh Kumar Mishra (Lecture) 

2. Mr. Akhilesh Kumar Paswan (Application Engineer) 

3. Mr. Brijesh Kumar (Application Engineer) 

 

Number of Attendees: 18 

The students were welcomed in the inaugural session by UIC members. The session was taken 

over by the resource person and conducted as per following schedule: 

 

The XRD (Rigaku, Miniflex 600) has been procured in UIC-MRU and installed successfully. A 

one-day training program was conducted on 17.01.2024 for faculties and Ph.D. scholars to learn 

the usage of XRD. The demo of the instrument was conducted in three sessions (10:30 am-

12:00 noon; 2:00 pm-3:00 pm and 3:00 pm to 4:00 pm).  

 

The theoretical aspects of the instruments were also covered in a session from 12:30 to 2:00 pm 

by Dr. Rakesh Kumar Mishra. The demo was given by two application engineers (Mr. Brijesh 

Kumar and Mr. Akhilesh Kumar Paswan). One of the demo sessions was also graced by the 

presence of Dean Academics, Dean Sciences & HOD Sciences. The event was attended by 

around 10 faculty members and 8 students (Ph.D. + PG). Few screenshots of the event are 

attached herewith. 

 

 

Dr. Vinayak V. Pathak  

(In-charge UIC-MRU)  
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Glimpses of Event  
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2. One day workshop on Advanced Instrumentation and Sustainable Waste Management 

Techniques: 17th Feb 2024 
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EVENT REPORT 

 

Title: One day workshop on Advanced Instrumentation and Sustainable Waste Management 

Techniques 

Date: 17-02-2024 

Time: 9:30 am onwards 

Venue: MG-04/UIC 

 

Number of Attendees: 48 

University Instrumentation Centre and School of Sciences, Manav Rachna University Faridabad 

is organizing a one-day workshop on “Advanced Instrumentation and Sustainable Waste 

Management Techniques” on 17th February 2024. 

 

The students were welcomed in the inaugural session by Prof. (Dr.) Meena Kapahi (Dean, 

School of Sciences), Dr. Sandeep Kumar (Head, Department of Sciences), Dr. Vinayak V. 

Pathak (Incharge-UIC) and other faculty members of Department of Sciences, MRU.  

In the first session of the workshop, Dr. Sandeep Kumar gave important information about the 

department to the participants. He explained about the courses offered in the department, 

research areas of the faculty members of the department, achievements the students have and 

what opportunities are available in the department for students. In the same session, Dr. 

Vinayak Vandan Pathak told the participants about the efforts made by the university regarding 

solid waste management. He also informed the students regarding facilities available at 

University Instrumentation Centre. Prof. (Dr.) Meena Kapahi discussed with the participants 

about various methods related to solid waste management and demonstrated different working 

models for solid waste management.  

 

In the second technical session of the workshop, Dr. Priti Gupta and Dr. Ekta Rawat gave a 

demonstration to the participants of various state-of-the-art instruments installed in the 

University Instrumentation Centre. The participants understood the working of instruments like 

GC-MS, FTIR, Powder XRD, UV-Visible Spectrophotometer and RF-Sputtering and explained 

their applications. Research Scholars of Department of Science Ms. Eksha, Ms. Anjali Sharma, 

Mr. Osheen and Ms. Neha provided hands-on training to sophisticated analytical instruments to 

the participants.  
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Dr. Vinayak v. Pathak and Dr. A. Jayamani took the participants on a tour of the wastewater 

treatment plant and biogas plant located in the University. The participants were explained in 

detail about the wastewater treatment and biogas production process. 

 

 

Dr. Vinayak V. Pathak  

(In-charge UIC-MRU)  

 

Glimpses of Event  

3. Unearthed Dangers: The hidden threats of solid waste in disaster risk in collaboration 

with Hazardous Waste Management Division, Ministry of Environment Forest & Climate 

Change: 18th March to 22nd March 2024.  
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EVENT REPORT 

 

Title: FDP on Unearthed Dangers: The hidden threats of solid waste in disaster risk  
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Date: 18th March to 22nd March 2024  

Time: 9:30 am onwards 

Venue: I Block Auditorium and MG-04/UIC 

 

School of Sciences, Manav Rachna University Faridabad in collaboration with Hazardous 

Waste Management Division, Ministry of Environment Forest & Climate Change organized 

five days training program Unearthed Dangers : The hidden threats of solid waste in disaster 

risk “ from 18 to 22 March 2024.  The objective of the training program was to provide insight 

on current practices and changes in solid waste management and to understand the risk due to 

improper handling of solid waste management. The first day of the training program was 

focused on the interlinking between solid waste generation and disaster risk.   

The first day of the training program provided participants with a comprehensive overview on 

disaster risk reduction initiatives and its link with solid waste management practices. Dr. 

Muzaffar Ahmad, (Former Member, National Disaster Management Authority, India), Dr. 

Veenu Joon (Additional Director, MoEF&CC),  Dr. Abdheesh K. Gangwar ( Regional Director, 

CEE, India) delivered the expert talk on the first day.  

The focus of the second day of the training session was community based participation in solid 

waste management and technical aspects of vermicomposting for solid waste management. 

Three distinguished experts viz. Dr. Deep Narayan Pandey (Special Centre for Disaster 

research, JNU), Dr. Mukesh Kanwar (Dr. H.S. Gour University), Prof. Paromita 

Chakraborty  (SRMIST) shared their insight on the second day.  

The third day emphasized the health hazards due to lack of solid waste management. Prof D.K. 

Sharma (IIT Delhi), Dr. Kalpana Arora (Consultant, Ministry of Urban & Housing Affairs, GoI) 

and Prof. P.K. Joshi (JNU) delivered an expert lecture on the third day.  

On the fourth day of the training program, Dr. Satyam Verma (Dr. H.S. Gour University) and 

Dr. R.P. Singh (Banaras Hindu university) shared their insights on the role of GIS for solid 

waste Management and case studies on solid waste management. Mr. Himanshu Tilwankar 

(Advisor, Vyoants) explained the plastic waste management and associated health risk on the 

fifth day of the training session.  
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Dr. Vinayak V. Pathak  

(In-charge UIC-MRU)  

 

Glimpses of the Event 

 

Day 1 
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Day 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Day 3 

 

 

 

 

 

 

 

 

Day 4 
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Day 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

4. One day workshop on Practical skill enhancement in 

sophisticated analytical instruments: 4th April 2024 
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EVENT REPORT 

 

Title: Practical Skill Enhancement in Sophisticated Analytical Instruments 

Date: 4th April 2024  

Time: 9:30 am onwards  

Venue: MG-04/UIC 

Number of participants: 59 

 

University Instrumentation Centre, School of Sciences, Manav Rachna University organized 

one day workshop on Practical Skill Enhancement in Sophisticated Analytical Instruments 

on 4th April 2024. A total 59 participants including Students and faculty members from 

Government College for Women Faridabad and Pt. Jawahar Lal Nehru Government College, 

Faridabad attended the workshop.   

In the inaugural session Prof. (Dr.) Meena Kapahi (Dean School of Sciences), Dr. Sandeep 

Kumar (Head, Department of Sciences), Dr. Arpit Sand (Program Head-chemistry), Dr. Aparna 

Vyas ( Program Head-Mathematics), Dr. Priti Gupta, Dr. Ekta Rawat, Dr. A. Jayamani and Dr. 

Vinayak V. Pathak welcomed the participants.  

Dr. Sandeep Kumar explained about the vision and different courses offered by the department, 

research areas of faculty members, student’s achievements and various research facilities 

available in the Department of Sciences. The students were also informed about the waste 

management techniques. Prof. (Dr.) Meena Kapahi and Dr. V.V. Pathak, demonstrated the 

bioenzyme production and compost preparation.  

In the next technical session, students were provided with hands on training of advanced 

instruments at University Instrumentation Centre. All participants understood the functioning of 

Gas chromatography-mass spectrophotometry, Powder XRD, Fourier Transform Infrared 

Spectroscopy, UV-Visible spectrophotometer and RF- sputtering. Dr. Priti Gupta, Dr. Ekta 

Rawat and Dr. A. Jayamani along with research scholars of Department of Sciences 

demonstrated the instruments to all participants.    

 

 

Dr. Vinayak V. Pathak  

(In-charge UIC-MRU)  
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Glimpses of Event  

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



19 

 

ANNEXURE-I 

List of instruments available at UIC 

 

S. 

No. 

Name of the Instrument Make & Model Scope 

1. GCMS  Shimadzu; GCMS-

QP2020NX 

The Shimadzu single quadrupole GCMS-QP2020 NX gas chromatograph-mass 

spectrometer (GC-MS) not only boasts the best performance in its class, but also the 

highest efficiency. This new high-end single-quad GCMS excels in both ease-of-use and 

robustness. The role of high-performance analytical instruments is expanding in areas as 

diverse as environmental pollution monitoring, forensics and material science. High-

performance ion source and ion optics enhance ionization and transport efficiency 

• Large-capacity turbomolecular pump with enhanced exhaust efficiency improves 

use with helium as well as hydrogen and nitrogen 

• Improved temperature control function enables more precise oven temperature 

and three new cooling rate levels that can be specified 

• Easily switch between EI and PCI methods using new Smart-CI source 

• High-speed scan and data acquisition using Advance Scanning Speed Protocol 

(AASPTM) to achieve speeds up to 20,000 µ/second across all masses 

• Ecology mode reduces costs associated with power and carrier gas consumption  
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2. UV-Visible 

Spectrophotometer  

Shimadzu, UV-1800 The UV-1800 is an advanced high-resolution spectrophotometer utilizing a precision 

Czerny-Turner optical system. Operation can be either as a stand-alone instrument or as 

a PC-controlled instrument with the included UV Probe software. USB memory can be 

connected directly to the UV-1800 for simple data transfer and printing is possible with 

the optional screen-copy printer or printers that support PCL control codes. 

 

Powerful 1-nm resolution in a compact double-beam instrument 

• Extremely versatile with full functionality from 190 to 1100 nm  

• Control as a stand-alone unit or through a PC with included UVProbe software 

• PC interface and flash-drive data transfer via USB connectivity 

• Built-in validation software ensures operational accuracy 

3. RF/DC magnetron 

Sputtering 

SAI, SAI-300 • Dimensions: Standard Size 12" 15" and 18". Custom Size also available 

• Chamber: Stainless Steel with Cooling channels. All the inner walls are polished to 

achieve low degassing rates and reach better ultimate vacuum and fitted with Viton 

"O" rings. 

Suitable thickness SS liners are provided inside the chamber on all surfaces to prevent 

the coating on the chamber surface by evaporating material. Vacuum Chamber is 

provided with 2-3 Nos. view Ports for monitoring of process. The chamber is Helium 

Leak Tested using Helium Leak Detector to an individual leak rate of 1 x 10-9 m.bar 

ltrs/sec. 

• Optional: Dry Pump ( Diaphragm Pump ), Turbo Molecular Pumps and Cryo 
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• Pumps Pumping System: Oil Rotary Pump, Diffusion Pump, Roughing & Backing 

Valve, Butterfly Valve, Liquid Nitrogen Trap, Pirani & Penning Guages to measure 

Vacuum upto 10-6 mbar vacuum. With Turbo Molecular Pump and Cryo Pump, 

Ultimate Vacuum can be achieved in the range of 10-7 mbar. 

• Magnetron: 1 No. 2" size Magnetron as Standard. 4 Nos. Magnetron of different size 

with Confocal geometry can also be provided on request. 

• Magnetron Orientation: As a standard Downward Sputtering. We can provide Up 

Sputtering and Con-focal Magnetron Orientation as per customer request can be 

provided. 

• Glow Discharge: HT Glow Discharge for cleaning is provided. 

• Sputtering Power Supply: As a standard 2Kw DC Power supply and 300W RF Power 

Supply with Matching Network. RF or DC or Pulsed DC or combination of either of 

RF or DC or Pulsed DC of any rating as per Customer request can be provided. 

• Shutters: Shutters are provided to cover Substrate and Magnetron Target Holders. 

• Target Holder: Target Holder with Water Cooling arrangement is provided as per 

Substrate size. 

• Safety Devices: Water flow Switch, LT & HT control switch, Electrical Load switch, 

DP Heater protection switch. 

• Control System: As a standard Manual. PLC and SCADA based to store recipe of 

Evaporation Cycle and automatic control of system. 

• Aesthetics: Compact and Elegant, Easy to Service and Cabinet Mounted for 
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maneuverability. 

 

4. Solar Simulator  FYTRONIX-AAA FYTRONIX solar simulators use a single lamp design to meet Class A requirements 

with 1 SUN output power. FYTRONIX solar simulators are certified to Class AAA for 

all three of the following standards:  

Class: AAA IEC 60904-9 Edition 2 (2007), JIS 8904-9 (2017), and ASTM E927-10 

(2015).  

• Spectral match: Class A  

• Spatial non-uniformity of irradiance, Class A  

• Temporal instability, Class A  

• Illuminance area: 40 mm diameter  

• Variable intensity for 1mW/cm2 to 1000 W(m2 (1 SUN) output  

 

5. Spin Coater FYTRONIX--5000 For sol-gel coating there are basically two methods: a spin coating method for one-

sided sol-gel coating or dip coating for double-sided coating. Both sol-gel coating 

techniques are commonly used in manufacturing thin films. The sol-gel process is a 

method used to make solid materials from small molecules. Sol-gel coating is a way to 

create single- or multicomponent oxide coatings on glass or metals. 

6. Powder XRD  Rigaku- Miniflex 600  The MiniFlex benchtop X-ray diffractometer is a multipurpose powder diffraction 

analytical instrument that can determine: crystalline phase identification (phase ID) and 

quantification, percent (%) crystallinity, crystallite size and strain, lattice parameter 
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refinement, Rietveld refinement, and molecular structure. It is widely used in research, 

especially in material science and chemistry, as well as in industry for research and 

quality control. It is the newest addition to the MiniFlex series of benchtop X-ray 

diffraction analyzers from Rigaku, which began with the introduction of the original 

MiniFlex XRD system decades ago. 

7. FTIR  FTIR with ATR 

Shimadzu, QATR-IR 

Sprit  

IRSpirit is a compact Fourier Transform Infrared Spectrophotometer that travels where 

it's needed. It gracefully accommodates available bench space and the sample 

compartment is easily accessible with the system facing forward or sideways. In 

addition, IRSpirit is equipped with the widest sample compartment in its class, to easily 

accommodate both Shimadzu and third-party accessories. IRSpirit also offers the 

highest S/N ratio (30,000:1*1 ) in its class using the technology inherited from the 

high-end model. Furthermore, a newly developed dedicated IR Pilot program*2 offers 

23 standard application programs to simplify analysis for all users.  
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ANNEXURE-II 

Analysis charges (in INR) for using instruments in UIC 
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TOTAL REVENUE GENERATED BY UIC-MRU IN FY 23-24 

 

Following is the list of users who have availed the UIC facility which led to the generation of Rs. 49,801. 
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TOTAL REVENUE GENERATED BY UIC-MRU IN FY 24-25 

 

Following is the list of users who have availed the UIC facility which led to the generation of Rs. 1,11,283. 
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