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ABOUT THIS HANDBOOK

Metal Oxide Nanostructures and Their Applications is the world's first multivolume reference covering a wide variety of advanced
research and emerging developments in the field. The book series cover theoretical and experimental aspects of metal oxide
nanostructures dealing with materials design, modeling, synthesis fabrication, processing, spectroscopy characterization, structure-
property relationships and their device applications at nanoscale. This 5 volume set is an unprecedented single reference source that
provides an ideal introduction and overview of the recent advances on metal oxide nanostructures and their applications. It presents a
collection of state-of-art review chapters written by well recognized experts in the field. Each state-of-the-art review chapter is self-
contained with sufficient cross-references and is written in a very clear and concise fashion. Wide variety of metal oxide nanostructures
such as iron oxide, tin-oxide, titanium oxide, zinc oxide, yitrium oxide, europium oxide, zirconium oxide, Zr-Ti binary oxides, copper oxide,
manganese oxide, vanadium oxide, silicon oxide, tantalum oxide, niobium oxide, tungsten oxide, molybdenum oxide, zirconium-titanium
mixed oxides, indium oxide, Aluminum oxide, chromium oxide, bismuth oxide nickel oxide magnesium oxide, antimony oxide, gallium
oxide, cerium oxide gadolinium oxide, Rhenium oxide, barium titanate, aluminum oxide, and so on and their versatile applications such as
gas-, bio- and chemical sensors, optical sensors, pressure sensors, lithium ion batteries, electrochemical performance for energy storage,
dye-sensitized solar cells, catalytic and photocatalytic, environmental remediation, field emission non-volatie memory and tunneling
devices, bio-ceramic coating applications, nanogenerators, etc., have been elaborately discussed. The interdisciplinary nature of research
field of metal oxide nanostructures and their applications is reflected in each of the volumes of this book series. The book series contains
71 state-of-the-art review chapters on various metal oxide nanostructures and their applications, thousands of literature references,
illustrations, figures, tables and equations. All the chapters are written by a diverse group of more than 200 leading scientists with
interdisciplinary backgrounds.

The book series are suitably divided into five volumes with topics ranging from growth to properties to applications of metal oxide
nanostructures. Due to the valuable properties and applications of ZnQ nanostructures, the fitth volume of the book series is devoted only
on ZnO nanostructures and their nanodevice applications. The book is divided into these valumes:

Volume 1: Growth and Properties (Part-1)

Volume 2: Growth and Properties (Part-2)

Volume 3: Applications (Part-1)

Volume 4: Applications (Part-2)

Volume 5: ZnO Nanostructures and Nanodevices
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And many more

Research Grants Awarded
As Principle Investigator:

1) Funding Agency: Promising Centre for Sensors and Electronic Devices, NU
Title: Low-temperature facile growth of metal oxides and sulphides
nanostructures for chemical sensor applications
Research Grant: 246,500 Saudi Riyals
Duration: 18 Months (2011)

Status: Completed

2) Funding Agency: Deanship of Scientific Research, NU
Title: Synthesis, characterizations and potential applications of Copper Oxide
nanostructures
Research Grant: 98, 000 Saudi Riyals
Duration: 12 Months (2011)
Status: Completed

3) Funding Agency: Deanship of Scientific Research, NU
Title: Growth of doped and undoped ZnO nanostructures for clean energy
applications
Research Grant: 98, 000 Saudi Riyals
Duration: 12 Months (2011)
Status: Completed

4) Funding Agency: Promising Centre for Sensors and Electronic Devices, NU



Title: Fabrication of ID undoped and doped ZnO nanostructures for efficient field
emission device applications
Research Grant: 249,500 SR
Duration: 12 Months (2011)
Status: Completed

5) Funding Agency: Deanship of Scientific Research, NU
Title: Fabrication and characterization of selective and sensitive gas sensors
based on Metal oxide nanomaterials
Research Grant: 93, 000 Saudi Riyals
Duration: 12 Months (2012)
Status: Completed

6) Funding Agency: Deanship of Scientific Research, NU
Title: Direct growth of perforated ZnO nanosheets made by accumulation of
nanoparticles on FTO substrate for DSSC application
Research Grant: 95, 000 Saudi Riyals
Duration: 12 Months (2013)
Status: Completed

7) Funding Agency: Deanship of Scientific Research, NU
Title: Highly sensitive chemical sensor based on CuO rosette-like
nanostructures
Research Grant: 97, 000 Saudi Riyals
Duration: 12 Months (2013)
Status: Completed

8) Funding Agency: Deanship of Scientific Research, Najran University, Najran
Title: Doped Zinc Oxide nanomaterials for chemical sensor application
Research Grant: 100,000 Saudi Riyals
Duration: 12 Months (2016-2017)

Status: Completed

9) Funding Agency: Deanship of Scientific Research, Najran University, Najran
Title: Fabrication and characterization of Dye-sensitized solar cell based on
Zn0O nanostructures
Research Grant: 100,000 Saudi Riyals
Duration: 12 Months (2016-2017)

Status: Completed

10) Funding Agency: Promising Centre for Sensors and Electronic Devices, NU
Title: Fabrication and characterization of high-stable novel field emitters based
on ZnO nanostructures
Research Grant: 200,000 Saudi Riyals
Duration: 18 Months (2016-2017)

Status: Completed



11) Funding Agency: Deanship of Scientific Research, Najran University, Najran,
Kingdom of Saudi Arabia
Title: Fabrication and characterization of chemical sensor based on Lanthanum
oxide nanodisks
Research Grant: 100,000 Saudi Riyals
Duration: 12 Months (2018-2019)
Status: Completed

12) Funding Agency: Deanship of Scientific Research, Najran University, Najran,
Kingdom of Saudi Arabia
Title: Direct growth of ZnO nanoflowers on FTO substrate for dye-sensitized
solar cell application
Research Grant: 100,000 Saudi Riyals
Duration: 12 Months (2018-2019)
Status: Completed

13) Funding Agency: Deanship of Scientific Research, Najran University, Najran,
Kingdom of Saudi Arabia
Title: Highly sensitive nitroaniline chemical sensor based on rare-earth metal
ion/oxide-metal oxide based nanomaterials
Research Grant: 100,000 Saudi Riyals
Duration: 12 Months (2018-2019)
Status: Completed

14) Funding Agency: Deanship of Scientific Research, Najran University, Najran,
Kingdom of Saudi Arabia
Title: Doped ZnO nanomaterials for enhanced gas sensing applications
Research Grant: 100,000 Saudi Riyals
Duration: 12 Months (2019-2020)
Status: Completed

15) Funding Agency: Deanship of Scientific Research, Najran University, Najran,
Kingdom of Saudi Arabia
Title: Oxide nanomaterial (Cobalt oxide as model material) as potential
electrocatalyst for Oxygen evolution
Research Grant: 100,000 Saudi Riyals
Duration: 12 Months (2019-2020)
Status: Completed

16) Funding Agency: Deanship of Scientific Research, Najran University, Najran,
Kingdom of Saudi Arabia
Title: High performance chemical sensor based on rare-earth oxide
nanomaterials
Research Grant: 100,000 Saudi Riyals
Duration: 12 Months (2019-2020)
Status: Completed



17) Funding Agency: Promising Centre for Sensors and Electronic Devices,
Ministry of Education, Saudi Arabia
Title: Fabrication and characterizations of efficient Chemisensors based on
Semiconductor nanomaterials.
Research Grant: 100,000 Saudi Riyals
Duration: 18 Months (2018-2020)
Status: Completed

18) Funding Agency: Promising Centre for Sensors and Electronic Devices,
Ministry of Education, Saudi Arabia
Title: Functional Nanomaterials based gas sensors: experimental and
theoretical aspects.
Research Grant: 100,000 Saudi Riyals
Duration: 18 Months (2018-2020)
Status: Completed

19) Funding Agency: Promising Centre for Sensors and Electronic Devices,
Ministry of Education, Saudi Arabia
Title: Graphene based room-temperature sensors
Research Grant: 350,000 Saudi Riyals
Duration: 24 Months (2018-2021)
Status: On Going

20) Funding Agency: Ministry of Education, Kingdom of Saudi Arabia
Title: Ultrasensitive environmental room-temperature gas sensor based on
supramolecularly assembled graphene composites
Research Grant amount: 1,600,000 Saudi Riyals
Duration: 36 Months (2020-2023)
Status: On going

21) Funding Agency: Institutional Funding, Ministry of Education, Kingdom of
Saudi Arabia
Title: Advanced Applications of functional nanomaterials.
Research Grant amount: 200,000 Saudi Riyals
Duration: 18 Months (2020-2021)
Status: On going

22) Funding Agency: Institutional Funding, Ministry of Education, Kingdom of
Saudi Arabia
Title: Functional nanomaterials for energy and environmental applications.
Research Grant amount: 200,000 Saudi Riyals
Duration: 18 Months (2020-2021)
Status: On going

As Co-Investigator:



23) Funding Agency: Deanship of Scientific Research, King Abdulaziz
University, Jeddah
Title: Fabrication of gas sensing system for solid state gas sensors
Duration: 09 Months (2010)
Status: Completed

24) Funding Agency: Deanship of Scientific Research, King Abdulaziz
University, Jeddah
Title: ZnO nanostructures based substrates for the improvement of dye-
sensitized solar cells
Duration: 09 Months (2010)
Status: Completed

25) Funding Agency: Deanship of Scientific Research, King Abdulaziz
University, Jeddah
Title: Fabrication of field emission devices based on ZnO nanostructures
Duration: 09 Months (2011)
Status: Completed

26) Funding Agency: Promising Centre for Sensors and Electronic Devices, NU
Title: Fabrication and Characterization of high-performance electronic
devices based on doped and undoped ZnO nanostructures
Research Grant: 249,500 SR
Duration: 18 Months (2012)

Status: Completed

27) Funding Agency: Promising Centre for Sensors and Electronic Devices, NU
Title: Highly sensitive and selective biosensors fabricated based on the
utilization of semiconductor nanomaterials as efficient electron mediators
Research Grant: 250, 000 SR
Duration: 18 Months (2012)

28) Funding Agency: Deanship of Scientific Research, King Abdulaziz
University, Jeddah
Title: Synthesis and characterization of ferrite nanomaterials for phenyl
hydrazine chemical sensor applications
Duration: 09 Months (2012)
Status: Completed

29) Funding Agency: Deanship of Scientific Research, King Abdulaziz
University, Jeddah
Title: Synthesis and characterization of ZnO nanosheets for dye-sensitized
solar cell applications
Duration: 09 Months (2013)
Status: Completed



30) Funding Agency: Deanship of Scientific Research, King Abdulaziz
University, Jeddah
Title: n-ZnO based nanostructures/p-Si substrate based efficient p-n
heterojunction diodes
Duration: 09 Months (2013)
Status: Completed

31) Funding Agency: Deanship of Scientific Research, King Abdulaziz
University, Jeddah
Title: Glucose biosensor based on copper oxide based nanostructures
Duration: 09 Months (2013)
Status: Completed

32) Funding Agency: Promising Centre for Sensors and Electronic Devices, NU
Title: Doped and undoped semiconductor nanostructures for efficient p-n
heterojunction diodes applications
Research Grant: 239,500 SR
Duration: 18 Months (2013),

Status: Completed

33) Funding Agency: Promising Centre for Sensors and Electronic Devices, NU
Title: Single nanowire based ultra-low voltage field ionization sensor with
engineered nanotips: design, fabrication and prototype
Research Grant: 248,000 SR
Duration: 18 Months (2013)

34) Funding Agency: Promising Centre for Sensors and Electronic Devices, NU
Title: The synthesis of the Optimum Hybrid Nano-structured Metal-Carbon-
Polymer composites (MCP) for Electrochemical Sensor
Research Grant: 200,000 SR
Duration: 18 Months (2013)

35) Funding Agency: Deanship of Scientific Research, King Abdulaziz
University, Jeddah
Title: Growth and properties of Sn-doped ZnO nanowires for heterojunction
diode application
Duration: 09 Months (2013)
Status: Completed

36) Funding Agency: Promising Centre for Sensors and Electronic Devices, NU
Title: Fabrication and characterization of ZnO nanowires/nanorods based
high-stable novel field emitters
Research Grant: 249,000 SR
Duration: 18 Months (2014)

37) Funding Agency: Deanship of Scientific Research, King Abdulaziz
University, Jeddah



Title: Temperature dependant electrical properties of Ga-doped ZnO
nanoneedles grown on p-5Si substrate

Duration: 09 Months (2014)

Status: Completed

38) Funding Agency: Deanship of Scientific Research, King Abdulaziz

University, Jeddah

Title: Highly sensitive hydroquinone chemical sensor based on
CdosMgo.4CaoiFe2Os nanoparticles

Duration: 09 Months (2014)

Status: Completed

39) Funding Agency: King Abdulaziz City for Science and Technology (KACST),

Riyadh

Title: Doped and undoped nanostructured metal oxides for the detection of
hazardous gases

Duration: 24 Months (2014)

Research Grant: 1,989,400 SR

Status: Completed

40) Funding Agency: Deanship of Scientific Research, King Abdulaziz

University, Jeddah

Title: Low-temperature grown ZnO nanoflakes for dye sensitized solar cell
application

Duration: 09 Months (2015)

Status: Completed

41) Funding Agency: Deanship of Scientific Research, King Abdulaziz

University, Jeddah

Title: Functional semiconductor nanomaterials for highly sensitive
chemical/gas sensors

Duration: 18 Months (2015)

Status: Completed

42) Funding Agency: Deanship of Scientific Research, King Khalid University,

Abha

Title: Fabrication and temperature dependent electrical characterizations of
n-ZnO nanorods/ p-Si substrate heterojunction diode

Duration: 12 Months (2016)

Status: Completed

43) Funding Agency: Deanship of Scientific Research, King Khalid University,

Abha

Title: Ag-doped ZnO nanomaterial for enhanced ethanol gas sensing
application-KKU

Duration: 12 Months (2016)

Status: Completed



44) Funding Agency: Deanship of Scientific Research, King Khalid University,
Abha
Title: CuO Nanostructures for chemical sensor applications-KKU
Duration: 12 Months (2016)
Status: Completed

45) Funding Agency: Deanship of Scientific Research, King Abdulaziz
University, Jeddah
Title: Heterojunction diode based on Ge-doped ZnO nanowires grown on
silicon substrate: temperature dependent electrical properties
Duration: 09 Months (2016)
Status: Completed

46) Funding Agency: Promising Centre for Sensors and Electronic Devices, NU
Title: High-performance electronic devices for enhanced solar energy
conversion using Cu2ZnSn (S, Se)s and other thin-films
Research Grant: 200,000 Saudi Riyals
Duration: Completed
Status: Completed

47) Funding Agency: Deanship of Scientific Research, King Khalid University,
Abha

Title: Functional Nanomaterials and their Applications

Research Grant: 200,000 Saudi Riyals

Duration: 18 Months (2016)

Status: Completed

48) Funding Agency: Deanship of Scientific Research, Najran University,
Najran, Kingdom of Saudi Arabia
Title: Chemi-sensor based on CuO Nanostructures
Research Grant: 100,000 Saudi Riyals
Duration: 12 Months (2019-2020)
Status: Completed

49) Funding Agency: Deanship of Scientific Research, Najran University,
Najran, Kingdom of Saudi Arabia
Title: Rare-earth doped ZnO nanomaterials for enhanced chemical sensor
applications
Research Grant: 100,000 Saudi Riyals
Duration: 12 Months (2019-2020)
Status: Completed

50) Funding Agency: Deanship of Scientific Research, King Khalid University,
Abha, Kingdom of Saudi Arabia
Title: Advanced Functional Nanomaterials for Energy and Environmental
Applications



51)

Duration: 12 Months (2018-2019)
Research Grant: 200,000 Saudi Riyals
Duration: 12 Months (2018-2019)
Status: Completed

Abha, Kingdom of Saudi Arabia

Title: Nanomaterials for Advanced Applications
Duration: 12 Months (2018-2019)

Research Grant: 200,000 Saudi Riyals

Duration: 12 Months (2018-2019)

Status: Completed

52) Funding Agency: Ministry of Education, Kingdom of Saudi Arabia

Title:  Magnetic-Assisted =~ Nanoarchitectured = Multifunctional
Nanoparticles for Improved Bioanalysis

Research Grant amount: 1,800,000 Saudi Riyals

Duration: Months (2020-2023)

Status: On going

And many more.

Supervisory Experience

Co-supervision for Ph. D Students

1)

2)

3)

*Mr. Ghulam Nabi Dar (Awarded)
Main Supervisor: Dr. S. Baskoutas
Department of Materials Science
University of Patras, Greece

*Mr. M. Abaker (Awarded)

Main Supervisor: Dr. S. Baskoutas
Department of Materials Science
University of Patras, Greece

*Mr. Ahmed A. Ibrahim (Awarded)
Main Supervisor: Dr. S. Baskoutas
Department of Materials Science
University of Patras, Greece

Funding Agency: Deanship of Scientific Research, King Khalid University,

Porous

* All these students stayed in Najran and did all their experimental works under my
supervision



Supervision for research works for collaborators students

Recently, I am supervising several students for research works. I am doing this
practice as a part of active research collaboration with specific research groups:

1) Ms. Randeep Lamba (Ph. D Candidate)---Completed (March, 2017)
Main Supervisor: Dr. S.K. Mehta
Department of Chemistry, Panjab University, Chandigarh, India

2) Ms. Swati Sood (Ph. D Candidate) ---Completed (2016)
Main Supervisor: Dr. S.K. Mehta
Department of Chemistry, Panjab University, Chandigarh, India

3) Ms. Khushboo (Ph. D Candidate) ---Completed (2015)
Main Supervisor: Dr. S.K. Mehta
Department of Chemistry, Panjab University, Chandigarh, India

4) Mr. Kulvinder Singh (Ph. D Candidate) ---Completed (2016)
Main Supervisor: Dr. S.K. Mehta
Department of Chemistry, Panjab University, Chandigarh, India

5) Mr. Ramesh Kumar (Ph. D Candidate) ---Completed (2016)
Main Supervisor: Dr. M. S. Chauhan
Department of Chemistry, Himachal Pradesh University, Shimla, India

7) Ms. Pankaj Sharma (Ph. D Candidate) ---Completed (2017)
Main Supervisor: Dr. M. S. Chauhan
Department of Chemistry, Himachal Pradesh University, Shimla, India

8) Mr. Zhuo Chen (Ph. D Candidate) --- Completed (2018)
Main Supervisor: Dr. Yao Wang
Key Laboratory of Bio-Inspired Smart Interfacial Science and Technology of
Ministry of Education, Beihang University, Beijing, PR China

9) Ms. Jingwen Wu (M.S. Candidate) ---Completed (2015)
Main Supervisor: Dr. Qiang Wang
College of Environmental Science and Engineering, Beijing Forestry University,
Beijing P. R. China

10) Mr. Tuantuan Zhou (Ph.D Candidate) --- Completed (2017)
Main Supervisor: Dr. Qiang Wang
College of Environmental Science and Engineering, Beijing Forestry
University, Beijing, P. R. China

REVIEWD PROPOSALS AND AWARDS



» Active reviewer for Romanian Research projects.

> Active reviewer for National Science Centre, Poland

> Active reviewer for research projects from King Abduaziz City for Science
and Technology (KACST), Riyadh, Saudi Arabia

> Active reviewer for research projects from King Abdulaziz University,
Jeddah, Saudi Arabia.

> Active reviewer for research projects from King Khalid University, Abha,
Saudi Arabia.

> Active reviewer for research projects from Najran University, Najran, Saudi
Arabia.

> Active reviewer to review the candidature of “Almarai Award” Saudi Arabia.

CITATION REPORTS

Google Scholar:
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