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Current Research 
 

Opto-electronic properties of Materials, Nanoscience & Nanotechnology, 
Photoluminescence Spectroscopy, Solid State Physics, Light Scattering Technique for 
solid content & Bitumen content measurement in Tailing Pond. 
 

 

Education and Research Experience 

 
• University of Alberta, Edmonton, Canada                              December 2018- present 

Postdoc Fellow 

 

• Indian Institute of Technology, Kanpur                              June 2018-November 2018   

       Postdoc Fellow 

 

•  Indian Institute of Technology (IIT) Indore, India    2014-2018 

     Ph.D. Research Scholar (Metallurgy Engineering  

     & Material Science) 

     Course work- CGPA- 8.3  

•  Maulana Azad National Institute of Technology, Bhopal, India 2012-2014 

M.Tech (Green Technology)  

CGPA- 9.3  

•  Inderprastha Engineering College, Ghaziabad, India 2008-2012 

BTech (Electrical & Electronics Engineering)  

Percentage- 70%  

•  G. N. National Public School, Gorakhpur, UP, India 2007 

10+2 (Physics, Chemistry, Maths)  

Percentage- 72%  

•  Bethany Convent School 2005 

10
th

 (Science, maths, Social studies, Hindi, English)  
Percentage- 82%  

 

 

 

Post Doc (2018-Present): 
 



 Joined Postdoc in University of Alberta, Canada in December 2018 and currently 

working here. My research mainly focusses here on Development of technology for In-

situ real time measurements of solids content in Oil Sand Tailing Pond.   

 
Unlike conventional method, in Canada oil/petroleum is extracted using unconventional method. Large 

shovels scoop the oil sand into trucks which then move it to crushers where the large clumps of earth are 

processed. Once the oil sand is crushed, hot water is added so it can be pumped to the extraction plant. At 

the extraction plant more hot water is added to this mixture of sand, clay, bitumen, and water in a large 

separation vessel where settling time is provided to allow the various components to separate. During 

separation, bitumen froth rises to the surface, where it is removed, diluted, and refined further.  

After oil/petroleum is extracted, the remaining like sand, silt, water, residual bitumen and by-products 

from of the hot water treatment process are called Tailings. Tailings are stored in large engineered dam 

and dyke facilities called tailings ponds. Tailing ponds enable water to separate from sand, clay and 

bitumen for re-use in bitumen extraction. Water is continuously recycled from tailings ponds back into the 

extraction process, reducing use of fresh water from the Athabasca River and other sources. However, it is 

estimated that tailings can take up to 150 years to fully dewater and settle out. There are several 

environmental concerns that are associated with the existence of tailings ponds. The main problem with 

the ponds is that they include toxic and harmful chemicals such as ammonia, mercury, and naphthenic 

acids. The water containing these chemicals is toxic to animals, particularly aquatic organisms. The 

management of tailings ponds is one of the most difficult environmental challenges associated with oil 

sands. 

My group is working on development of technology which would measure the amount of solid content at 

different depths of tailing ponds. It will help to estimate the depth from where the water can be extracted 

for recycling. The technology can be implemented at remote oil sands tailing ponds to measure settling of 

tailing in real time with lateral and depth spatial resolutions. This technology can be incorporated by oil 

sands industry into the overall design of their oil sands projects to deliver a more effective process and 

improved environmental performance. We are basically studying the processes in laser light scattering 

from settling particulates and gamma ray propagation in complex materials (tailings). Based on this 

knowledge, we will design, build and test hybrid optical-gamma ray in-situ solid content analyser systems 

for fluid tailings ponds. 

  

 Joined Post Doc in IIT Kanpur from June 2018 on research topic “Thermoelectric 

materials and devices” and “Green synthesis route of Graphene” 
In my six-month duration work in IIT Kanpur, I was involved in various projects.  

Two major projects were thermoelectric Materials and Devices. I have synthesized pure and doped PbSe 

and Bi2Te3 using chemical synthesis route and studied its thermoelectric performance. In my research, I 

found out when PbSe is doped with Graphene and Bi2Te3 doped with Sulphur in significant amount, it 

gives good thermoelectric performance.  
Other project, I was involved in “Green synthesis route of Graphene using cow urine”. Graphene is one of 

the most promising material which is being used in opto-electronics, sensors, microelectronics etc. 

applications. But Graphene synthesis is very challenging. Chemical synthesize route for graphene uses 

lots of toxic chemicals. In our work, inspite of using chemicals, we have successfully synthesized it using 

cow urine and Urea. 

 

 

 

Ph.D. (2014-2018: IIT Indore) 

 

• Thesis title: “Effect of aliovalent ion doping on structural, opto-electronic and 
sensing properties of ZnO”. 

 

• Synthesis of undoped and aliovalent ion (Si
4+

/V
4+/5+

) doped ZnO by Sol-gel method. 
 
• XRD, FESEM and Raman study of the synthesized samples. 
 



• Investigation of changes in structural parameters like strain, lattice parameters, 
crystallite size etc with doping. 

 
• Analysis of the defect modification of ZnO lattice with aliovalent ion doping. 

 
• Study of effect of aliovalent ion doping on Opto-electronic properties of ZnO. 

 

• Understanding of the mechanism behind this changes in properties of ZnO with doping. 

 
• Finding out the appropriate application of the material depending upon its defect 

modification, colour emission and opto-electronic properties. 

 
• Application like UV sensing, Gas sensing, humidity sensing and Photocatalytic activity. 
 
 
 

 

Technical Skills: 
 

1. X-Ray Diffraction: 

a) Bruker D2-Phaser X-ray Diffractometer 
 

 

2. UV-Vis Spectrometers: 

(a) Agilent cary-60 with diffuse Reflection Assembly 

(b) Ocean optics UV-Vis. 

 
3. Fluorescence Spectrometers: 

(a) DongWoo Optron 80 K PL system 

(b) Perkin Fluorescence Spectrometers LS 55. 

 
4. Synthesis techniques: 

Sol-gel, Solid state, Hydrothermal, Co-precipitation and wet chemical route. 

 
5. Home-made instruments for applications like UV sensing, Light sensing set up etc. 

 
6. Other Characterization Techniques:  

XANES, EXAFS, I-V measurements, Dielectric measurement, Raman 

spectroscopy, Scanning electron microscopy etc. 
 
 
 
 

Other Skills/Training: 
 

 

• MS Office, ORIGIN, MATLAB, GSAS, Athena and different software used for 
various analyses.  

• One-week workshop on Indian Nanoelectronics user programs in IISC 
Bangalore, India in 2015. 

 

 



Achievements & Awards: 

 

• Received fellowship from Ministry of Human Resources and Development(MHRD) 
to Pursue my doctoral study at Indian Institute of Technology Indore, India during the 
period 2014-present. 

 
• Qualified Graduate Aptitude Test in Engineering (GATE) in 2012. 

 
• Applied in SERB-DST for fellowship for attending International conference (for oral 

presentation) in Rome (Applied nanotechnology and nanoscience international 

conference). 
 
 

 

Publications: 

 
• Pankaj Chamoli, Tulika Srivastava, Alekha Tyagi, KK Raina, Kamal K Kar, “Urea 

and cow urine-based green approach to fabricate graphene-based transparent 

conductive films with high conductivity and transparency” Materials Chemistry and 

Physics, 242, 122465, 2019. 

 

• Prashant Kumar Mishra, Saniya Ayaz, Tulika Srivastava, Saurabh Tiwari, Ramraj 

Meena, Bungkiu Kissinquinker, Sajal Biring, Somaditya Sen, “Role of Ga-

substitution in ZnO on defect states, carrier density, mobility and UV sensing” Journal 

of Materials Science: Materials in Electronics, 30, 18686-18695, 2019. 

 

• Tulika Srivastava, Gaurav Bajpai, Shun Wei Liu, Sajal Biring, Somaditya Sen, 

“Zn1− xSixO: Reduced photosensitivity, improved stability and enhanced 

conductivity” 150, 42-44, 2018. 

 

• Tulika Srivastava, Gaurav Bajpai, Gyanendra Rathore, Shun Wei Liu, Sajal Biring, 

Somaditya Sen, “Vanadium substitution: A simple and economic way to improve UV 

sensing in ZnO” Journal of Applied Physics, 123, 161407, 2018. 

 
• Tulika Srivastava, Aswin Sadanandan, Gaurav Bajpai, Saurabh Tiwari, Ruhul Amin, 

Mohd. Nasir, Sunil Kumar, Parasharam M. Shirage, Sajal Biring, Somaditya Sen,  
“Zn1−xSixO:  Improved optical transmission and electrical conductivity” Ceramics 

International, 43, 5668–5673, 2017. 
 

• Tulika Srivastava, Gaurav Bajpai, Nidhi Tiwari, Dibyendu Bhattacharya, S. N. Jha,  
Sunil Kumar, Sajal Biring, and Somaditya Sen, “Opto-electronic properties of Zn(1-x) 
VxO: Green emission enhancement due to V41 state” Journal of Applied Physics 122, 
025106, 2017. 

 

• Tulika Srivastava, E. G. Rini, Ashutosh Joshi, Parasharam Shirage, and Somaditya  
Sen, “Structural Distortion and Bandgap Increment in Nanocrystalline Wurtzite Si 
Substituted ZnO” Journal of Nanoscience and Nanotechnology,16, 1–4, 2016. 
 

• Tulika Srivastava, Sunil Kumar, Parasharam Shirage, Somaditya Sen, “Reduction of 

O
2–

 related defect states related to increased bandgap in Si4+ substituted ZnO” Scripta 

Materialia, 124, 11–14, 2016. 



• Gaurav Bajpai, Tulika Srivastava, Faizan Husian, Sunil Kumar, Sajal Biring, 

Somaditya Sen, “Enhanced red emission from Fe/Si co-doped ZnO nano-particles”, 
144, 27-30, 2018. 

  
• Gaurav Bajpai, Tulika Srivastava, Mohd Nasir, Saurabh Tiwari, Shubhra Bajpai, EG 

Rini, Sajal Biring, Somaditya Sen, A comprehensive theoretical and experimental 
study on structural and mechanical properties of Si doped ZnO, Scripta Materialia, 

135, 1-4, 2017. 

 

• Saurabh Tiwari, Gaurav Bajpai, Tulika Srivastava, Srashti Viswakarma, Parasharam 

M. Shirage, Sajal Biring Somaditya Sen, Effect of strain due to Ni substitution in 
CeO2 nanoparticles on optical and mechanical properties, Scripta Materialia, 129, 84– 

87., 2017. 

 

• K Sudhakar, Tulika Srivastava, “Energy and exergy analysis of 36 W solar 

photovoltaic module” International Journal of Ambient Energy, 35, 51-57, 2014. 

 

• Kumarasamy Sudhakar, Tulika Srivastava, Guddy Satpathy, Manicam Premalatha, 

“Modelling and estimation of photosynthetically active incident radiation based on 
global irradiance in Indian latitudes” International Journal of Energy and 

Environmental Engineering, 4, 21, 2013. 

 

• K Sudhakar, Tulikā Śrīvāstava, Kavali Janardhan, “Matlab Modelling and simulation 
of solar photovoltaic panel” LAP LAMBERT Academic Publishing, 2013. 

 

 

Conference proceedings/ Poster presentation: 
 

• Tulika Srivastava, Gaurav Bajpai, Somaditya Sen, “Suppression and enhancement 

of deep level emission of ZnO on Si
4+

 & V
5+

 substitution” Journal of Physics: 

Conference Series, 987, 012024, 2018. (oral presentation in Applied Nanotechnology 
and Nanoscience International Conference (ANNIC) 18-20 October 2017 in Rome, 
Italy). 
  

• Tulika srivastava, Gaurav Bajpai, Sunil Kumar, Parashram Shirage, Somaditya sen, 

“Effect of Si doping on optical & electrical property of ZnO” in 13th International 

Conference on Fiber Optics and Photonics, OSA Technical Digest (online) (Optical 

Society of America, 2016), paper W3A.88. 

 

• Gaurav Bajpai, Tulika Srivastava, Sunil Kumar, Parasharam Shirage and Somaditya  
Sen, “Structure, Electronic and Photoluminescence study of Si doped ZnO 

nanoparticles” IOP Conference series, Amrita University, 14th-16th July, (Oral 

Presentation and Proceedings). 

 

• Tulika Srivastava, Parasharam Shirage and Somaditya Sen, “Synthesis, 

Characterization & Device fabrication based on doped ZnO nanoparticle and film”,  
INUP, Centre for Nanoscience & Nanotechnology, IISc Bangalore, July 2015. 
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• Tulika Srivastava, Parasharam Shirage and Somaditya Sen, “Synthesis and 

Characterization of Si doped ZnO nanoparticle”, Ramanujan Conclave, IIT Indore, 

22-23 December 2015. 

 

 
• Kavali Janardhan, Tulika Srivastava, Guddy Satpathy, K Sudhakar, “Hybrid solar 

PV and biomass system for rural electrification” Int. J. Chem. Tech. Res. ICGSEE, 5, 
802-810, 2013. (International Conference on Global Scenario in Environment and 
Energy, ICGSEE-2013[14th – 16th March 2013] at Maulana Azad National Institute 
of Technology). 

 
 

 

 



 



 



 



 



 


