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	Lab Name
	Energy and Environmental Chemistry Lab (EECL)

	Academic Year
	2021 - 2022




	Basic Information

	Department 
	Chemistry 

	Location
	Building 1 – 2nd floor

	Total area (m2)
	40 m2

	Head of the Lab
	Prof. Farouk A. Rashwan

	Establishment date
	











	Lab Members

	No. of
Staff
	Prof.
	Ass. Prof.
	Lect.
	Ass. Lect. & Demonst.
	Technicians

	
	1
	3
	0
	4
	






	
Staff members

	No.
	Name
	Scientific degree
	E-mail
	Specializations
	Website

	1
	Farouk A. Rashwan
	Prof.
	
	Physical Chemistry
	

	2
	Dr. Tarek A. Kandiel
	Ass. Prof.
	t.kandiel@gmail.com
	Physical Chemistry
	

	3
	Amira Y Ahmed
	Ass. Prof.
	yehya_amira@yahoo.com
	Physical Chemistry
	

	4
	Dr. Mohamed Khairy
	Ass. Prof.
	Mohamed.khairy@science.sohag.edu.eg

	Physical Chemistry
	http://www.researcherid.com/rid/O-2431-2015 

	

	Ass. Lecturers & Demonstrators

	No.
	Name
	Scientific degree
	E-mail
	Specializations
	Website

	1
	Mahmoud G. Mahmoud
	Ass. Lecturer
	elbaz2022@yahoo.com
	Physical chemistry 
	

	2
	Bassam Mokhtar
	Demonstrator
	basammokhtar8@gmail.com
	Physical chemistry
	

	3
	Abdelrahman H. Mahmoud
	Demonstrator
	abdelrhmanhosny2050@gmail.com
	Physical chemistry
	

	3
	Khalid G. Mahmoud
	Demonstrator
	khaled.wasel1995@gmail.com
	Physical chemistry
	





	Theses produced by the Lab

	M. Sc Thesis

	No.
	Title
	Approval date

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Ph.D. Thesis

	1
	
	

	
	
	

	
	
	






















	Articles produced by the Lab

	Year  2022

	1
	Khan, A. Z., T. A. Kandiel, S. Abdel-Azeim, T. N. Jahangir & K. Alhooshani (2022) Phosphate ions interfacial drift layer to improve the performance of CoFe− Prussian blue hematite photoanode toward water splitting. Applied Catalysis B: Environmental, 304, 121014.


	2
	Mohamed  Khairy, K. G. Mahmoud, F. A. Rashwan, H. M. El-Sagher, C. E.Banks, Nanosized nickel 
hexacyanoferrate modified screen-printed electrodes as flexible supercabattery platforms: Influence of 
annealing temperatures and supporting electrolytes, Journal of Energy Storage, 46, 2022, 103872.

	3
	Kamal M. S. Khalil, Abdelrahman H.  Mahmoud  and  Mohamed  Khairy,  Formation and textural 
characterization of size controlled LaFeO3 perovskite nanoparticles for efficient photocatalytic degradation of 
organic pollutants, Advanced powder technology, 2022, accepted.  

	4
	H.A. Ayoub, Mohamed Khairy, F. A. Rashwan, H. F. Abdel-Hafez, Entomotoxic effects of calcium-based 
materials derived from bio-waste eggshells as alternative inorganic insecticides against cotton leafworm, 
Spodoptera littoralis (Lepidoptera: Noctuidae), Acta Entomol. Zool., 2022, 3(1), 04-07.

	Year  2021

	1
	AlAqad, K. M., T. A. Kandiel & C. Basheer (2021) Synergy between in-situ immobilized MoS2 nanosheets and TiO2 nanotubes for efficient electrocatalytic hydrogen evolution. International Journal of Hydrogen Energy.


	2
	Younas, M., T. A. Kandiel, A. Rinaldi, Q. Peng & A. A. Al-Saadi (2021) Ambient-environment processed perovskite solar cells: A review. Materials Today Physics, 21, 100557.


	3
	Abdel-Azeim, S., S. Sakthivel, T. A. Kandiel & M. Y. Kanj (2021)Specificity and Synergy at the Oil–Brine Interface: New Insights from Experiments and Molecular Dynamics Simulations. Energy & Fuels, 35, 14647-14657.

	4
	Mokhtar, B., T. A. Kandiel, A. Y. Ahmed & Z. R. Komy (2021) New application for TiO2 P25 photocatalyst: A case study of photoelectrochemical sensing of nitrite ions. Chemosphere, 268, 128847.


	5
	Mohamed Khairy, M. Mohamed, M. Ismael, Condensation of Active Methylene and Substituted Aldehydes over Mesoporous Nickel Oxides Nanostructures: A Combined Experimental and DFT Study, ChemistrySelect, 
2021, 9508-9512.

	6
	Mohamed Khairy, A synergetic effect of cerium oxide nanocubes and gold nanoparticles for developing a new photoelectrochemical sensor of codeine drug, Journal of Electroanalytical Chemistry, 2021, 895, 115517.

	7
	Mohamed Khairy,   Haytham Ayouby ,   Farouk Rashwan  and  Hanan F. Abdel-Hafez, Sea urchin-like 
calcium borate microspheres and synergistic action with cholinesterase-inhibiting insecticides for ecofriendly Spodoptera littoralis control, Environ. Sci.: Processes Impacts, 2021, 23, 1006-1017.

	8
	K. M. S. Khalil, Mohamed Khairy, O. A. S. Allam, M. K. Khalil, Formation of improved activated carbons 
from sugarcane bagasse as environmental materials for adsorption of phenolic pollutants, International Journal 
of Environmental Science and Technology, https://doi.org/10.1007/s13762-021-03382-3.

	9
	Mohamed Khairy, Abdelrahman H. Mahmoud  and  Kamal M. S. Khalil, Synthesis of highly crystalline 
LaFeO3 nanospheres for phenoxazinone synthase mimicking activity, RSC Advances., 2021,11, 17746-17754

	10
	Haytham A Ayoub, Mohamed Khairy, Farouk A Rashwan and Hanan F Abdel-Hafez, Comparison of the 
insecticidal activity of calcium borate with mushroom-like structures and chitin synthesis inhibitor insecticide 
(Dimilin) against Egyptian cotton leaf worm, Journal of Entomology and Zoology Studies, 2021; 9(3): 119-124.

	Year  2020

	1
	Hendi, A. H., A. M. Osman, I. Khan, T. A. Saleh, T. A. Kandiel, T. F. Qahtan & M. K. Hossain (2020) Visible Light-Driven Photoelectrocatalytic Water Splitting Using Z-Scheme Ag-Decorated MoS2/RGO/NiWO4 Heterostructure. ACS omega, 5, 31644-31656.


	2
	Kandiel, T. A. (2020) Mechanistic investigation of water oxidation on hematite photoanodes using intensity-modulated photocurrent spectroscopy. Journal of Photochemistry and Photobiology A: Chemistry, 403, 112825.


	3
	AlAqad, K. M., T. A. Kandiel & C. Basheer (2020) TiO2 Nanotubes Supported PtOx Nanoclusters with Enhanced Mass Activity for Electrocatalytic Hydrogen Evolution. ChemCatChem, 12, 5411-5419.


	4
	Khan, A. Z., T. A. Kandiel, S. Abdel-Azeim & K. Alhooshani (2020) Boosting the efficiency of water oxidation via surface states on hematite photoanodes by incorporating Bi 3+ ions. Sustainable Energy & Fuels, 4, 4207-4218.


	5
	Kandiel, T. A., M. G. Ahmed & A. Y. Ahmed (2020) Physical insights into band bending in pristine and Co-Pi-modified BiVO4 photoanodes with dramatically enhanced solar water splitting efficiency. The Journal of Physical Chemistry Letters, 11, 5015-5020.


	6
	Mohamed Khairy, and Ahmed A. Khorshed, Simultaneous voltammetric determination of two binary 
mixtures containing propranolol in pharmaceutical tablets and urine samples, Microchemical Journal, 159, 2020, 
105484.  

	7
	Mohamed Khairy, and Ahmed A. Khorshed, Inspection of electrochemical behavior of tolnaftate a topical 
antifungal agent and its active hydrolysis products by disposable screen-printed carbon electrode,  Journal of 
Electroanalytical Chemistry, 871, 2020, 114274.

	8
	Mohamed Khairy and Craig E. Banks, A screen-printed electrochemical sensing platform surface modified 
with nanostructured ytterbium oxide nanoplates facilitating the electroanalytical sensing of the analgesic drugs 
acetaminophen and tramadol, Microchimica Acta, 187, 2020,126


	Year  2019

	1
	Kandiel, T. A. (2019) Iron-incorporated NiS/Ni (OH) 2 composite as an efficient electrocatalyst for hydrogen evolution reaction from water in a neutral medium. Applied Catalysis A: General, 586, 117226

	2
	Ahmed, A. Y., T. A. Kandiel, T. Oekermann, C. Günnemann & D. Bahnemann (2019) Mechanistic investigations of photoelectrochemical water and methanol oxidation on well-defined TiO2 anatase (101) and rutile (110) surfaces. ACS Applied Energy Materials, 2, 5308-5318

	3
	Fang, X., K. P. Sokol, N. Heidary, T. A. Kandiel, J. Z. Zhang & E. Reisner (2019) Structure–activity relationships of hierarchical three-dimensional electrodes with photosystem II for semiartificial photosynthesis. Nano letters, 19, 1844-1850.


	4
	Ahmed A. Khorshed,  Mohamed Khairy,  and Craig E. Banks, Electrochemical determination of 
antihypertensive drugs by employing costless and portable unmodified screen-printed electrodes, Talanta, 198, 
2019, 447-456.

	5
	Ahmed A. Khorshed, Mohamed Khairy, Sherif A. Elsafty and Craig E. Banks, Disposable screen-printed 
electrodes modified with uniform iron oxide nanocubes for the simple electrochemical determination of 
meclizine, an antihistamine drug, Analytical Methods, 2019, ,11, 282-287.

	Year  2018

	1
	Ahmed, A. Y., M. G. Ahmed & T. A. Kandiel (2018) Hematite photoanodes with size-controlled nanoparticles for enhanced photoelectrochemical water oxidation. Applied Catalysis B: Environmental, 236, 117-124.


	2
	Ivanova, I., T. A. Kandiel, Y.-J. Cho, W. Choi & D. Bahnemann (2018) Mechanisms of photocatalytic molecular hydrogen and molecular oxygen evolution over La-doped NaTaO3 particles: effect of different cocatalysts and their specific activity. ACS Catalysis, 8, 2313-2325.


	3
	Ahmed A. Khorshed,  Mohamed Khairy, Craig E. Banks, Voltammetric determination of meclizine 
antihistamine drug utilizing graphite screen-printed electrodes in physiological medium,  Journal of 
Electroanalytical Chemistry, 824, 2018, 39-44.    

	4
	Mohamed Khairy, Haytham A. Ayoub, Craig E. Banks, Non-enzymatic electrochemical platform for 
parathion pesticide sensing based on nanometer-sized nickel oxide modified screen-printed electrodes., Food 
Chemistry, 255, 2018, 104–111.

	5
	Mohamed Khairy, Bahaa G. Mahmoud, Craig E. Banks, Simultaneous determination of codeine and its co-
formulated drugs acetaminophen and caffeine by utilising cerium oxide nanoparticles modified screen-printed 
electrode, Sensors and Actuators B: Chemical, 259, 2018, 142–154.

	6
	 Mohamed Khairy,  Haytham A. Ayoub, Craig E. Banks, Large scale production of CdO/Cd(OH)2 
nanocomposite for non-enzyme sensing and supercapacitor applications, RSC Advances, 8, 2018, 921-930.

	7
	Mohamed Y. Emran, Mohamed A. Shenashen, Adel A. Abdelwahab, Mohamed Abdelmottaleb, Mohamed 
Khairy, Sherif A. El-Safty, Nanohexagonal Fe2O3 Electrode for One-Step Selective Monitoring of Dopamine 
and Uric Acid in Biological Samples, Electrocatalysis, 9, 2018, 514–525.

	8
	Haytham A. Ayoub, Mohamed Khairy, Salah Elsaid, Frouk A. Rashwan, Hanan F. Abdel-Hafez, Pesticidal 
Activity of Nanostructured Metal Oxides for Generation of Alternative Pesticide Formulations,  Journal of 
Agriculture and Food Chemistry, 66, 2018, 5491–5498.

	9
	Mohamed Khairy, Haytham A. Ayoub, Farouk A. Rashwan, Hanan F. Abdel-Hafez, Chemical modification 
of commercial kaolin for mitigation of organic pollutants in environment via adsorption and generation of 
inorganic pesticides, Applied Clay science,  153, 2018, 124–133.

	Year  2017

	1
	Kamal M.S. Khalil, Omer A.S. Allam, Mohamed Khairy, Khaled M. H. Mohammed, Rafat M. Elkhatib, 
Mervat A. Hamed, High surface area nanostructured activated carbons derived from sustainable sorghum stalk, Journal of Molecular Liquids, 247, 2017, 386-396.

	2
	Mohamed Khairy, A. A. Khorshed, F. A. Rashwan, G. A. Salah, C. E. Banks, Simultaneous voltammetric determination of antihypertensive drugs nifedipine and atenolol utilizing MgO nanoplatelet modified screen-printed electrodes in pharmaceuticals and human fluids,  Sensors and Actuators B: Chemical,  252,  2017, 1045-1054.

	3
	Bahaa G. Mahmoud, Mohamed Khairy, Farouk A. Rashwan, Craig E. Banks, Simultaneous Voltammetric Determination of Acetaminophen and Isoniazid (Hepatotoxicity-Related Drugs) Utilizing Bismuth Oxide Nanorod Modified Screen-Printed Electrochemical Sensing Platforms, Analytical  Chemistry, 89, 2017, 2170–2178.

	4
	Mohamed Khairy, Ahmed A. Khorshed, Farouk A. Rashwan, Gamal A. Salah, Hanaa M. Abdel-Wadood, 
Craig E. Banks, Sensitive determination of Amlodipine besylate using bare/unmodiﬁed and DNA-modiﬁed 
screen-printed electrodes in tablets and biological ﬂuids, Sensors and Actuators B, Chemical, 239, 2017, 768–775.

	5
	  Haytham A. Ayoub,  Mohamed Khairy, Farouk A. Rashwan, Hanan F. Abdel-Hafez, Synthesis and 
characterization of silica nanostructures for cotton leaf worm control, Journal of nanostructure  Chemistry, 7 (2), 2017, 91–100.

	6
	Gamal A. Salah, Hanaa M. Abd El-Wadood, Mohamed Khairy, Ahmed A. Khorshed, Two Selective 
HPTLC Methods for Determination of some Angiotensin II Receptor Antagonists in Tablets and Biological 
Fluids, Biomedical  Chromatography, 2017, e3916, DOI: 10.1002/bmc.3916.

	Year  2016

	1
	Kandiel, T. A., A. Y. Ahmed & D. Bahnemann (2016) TiO2 (B)/anatase heterostructure nanofibers decorated with anatase nanoparticles as efficient photocatalysts for methanol oxidation. Journal of Molecular Catalysis A: Chemical, 425, 55-60.


	2
	Alkaim, A. F., T. A. Kandiel, R. Dillert & D. W. Bahnemann (2016) Photocatalytic hydrogen production from biomass-derived compounds: a case study of citric acid. Environmental technology, 37, 2687-2693.


	3
	Ahmed, A. Y., M. G. Ahmed & T. A. Kandiel (2016) Modification of hematite photoanode with cobalt based oxygen evolution catalyst via bifunctional linker approach for efficient water splitting. The Journal of Physical Chemistry C, 120, 23415-23420.


	4
	Kandiel, T. A. & K. Takanabe (2016) Solvent-induced deposition of Cu–Ga–In–S nanocrystals onto a titanium dioxide surface for visible-light-driven photocatalytic hydrogen production. Applied Catalysis B: Environmental, 184, 264-269.


	5
	Kandiel, T. A., G. A. Hutton & E. Reisner (2016) Visible light driven hydrogen evolution with a noble metal free CuGa 2 In 3 S 8 nanoparticle system in water. Catalysis Science & Technology, 6, 6536-6541.


	6
	Mohamed Khairy, Bahaa. G. Mahmoud, Copper oxide microstructures with hemisphere pineapple 
morphology for selective amperometric determination of Vitamin C (L-ascorbic acid) in human fluids, 
Electroanalysis, 28, 2016, 2606 –2612.

	7
	Mohamed Khairy, Mohamed Ismael, Rafat M. El-Khatib, Mostafa Abdelnaeem, Mariam Khalaf,  Natural 
betanin dye extracted from bougainvillea flowers for the naked-eye detection of copper ions in water 
samples, Analytical Methods, 8, 2016, 4977 – 4982.

	8
	Ali Sdiri, Mohamed Khairy, Samir Bouaziza, Sherif El-Safty, Natural clayey adsorbent for selective removal 
of lead from aqueous solutions, Applied Clay Science, 126, 2016, 89–97.

	9
	Bahaa. G. Mahmoud, Mohamed Khairy, Farouk A. Rashwan, Christopher W. Foster, Craig E. Banks, Self-
assembly of porous copper oxide hierarchical nanostructures for selective determinations of glucose and 
ascorbic acid, RSC Advances, 6, 2016, 14474-14482.


























	Lab instruments

	No.
	Device
	quantity
	Quality

	
	
	
	Good
	Poor
	Need maintenance
	malfunction

	1
	Electrochemical workstation
	2
	√
	
	
	

	2
	UV/Vis/NIR
	1
	√
	
	
	

	3
	BElSorp instrument 
	1
	√
	
	
	

	4
	Muffle furnace 
	1
	√
	
	
	

	5
	Drying furnace
	3
	√
	
	
	

	6
	Tube furnace 
	1
	√
	
	
	

	7
	Hot Plate with stirrer
	2
	√
	
	
	

	8
	Ultrasonicator
	1
	√
	
	
	

	9
	Centrifuge 
	1
	√
	
	
	

	10
	Digital balance
	1
	√
	
	
	
































	Instruments Description

	Device name
	Device image
	Description / use

	Electrochemical workstation
	
	Electrochemical measurements including CV, LSV, CA, DPV, SWV, EIS

	UV/Vis/NIR
	
	Photometric measurements for liquids and solid samples

	BElSorp instrument 
	
	Surface area measurment

	Muffle furnace 
	
	Calcination of the solid samples at high temperatures upto 1200 oC

	Drying furnace
	
	Drying of samples upto 300 oC

	Tube furnace 
	
	Calcination of the solid samples at high temperatures upto 1200 oC

	Hot Plate with stirrer
	
	Preparation of nanoparticles
Mixing of solutions
Batch adsorption experiment 

	Ultrasonicator
	
	Mixing of solutions

	Centrifuge 
	
	Separation of nanoparticles

	Digital balance
	
	Weighting of chemicals and solid samples


























Evaluate the fulfillment of lab to appropriateness of areas, building installations, 
facilities and human resources standards 

	Areas of assessment
	
	Indicators
	Yes
	Somewhat
	No

	Floor area and capacity
	1
	Adequacy of the total capacity of the lab for the number of researcher (1).
	
	√
	

	Windows and doors
	2
	Availability of windows for adequate ventilations.
	√
	
	

	
	3
	Ease of use of windows.
	√
	
	

	
	4
	There are two exits (doors) at least (2).
	
	
	√

	
	5
	There are signs to locate directions of emergency exits
	
	√
	

	Equipment
	6
	Appropriate temperature during the lectures (3).
	√
	
	

	
	7
	Availability of good ventilation (4). 
	√
	
	

	
	8
	The existence of adequate lighting (4).
	√
	
	

	
	9
	Lab is connected to the Internet
	√
	
	

	
	10
	The existence of directions inside the Lab showing entrances and emergency exits.
	
	√
	

	Security and Safety
	11
	Existence of firefighting equipment near the hall (5).
	√
	
	

	
	12
	Cleanliness of the room.
	√
	
	



1- Minimum area: 1m2 for each person.
2. Doors characteristics: Consists of one movable piece - opening to the inside.
3. The appropriate temperature is 18-25 °C in winter and 28°C in summer due to air-condition use.
4. Providing adequate lighting and good ventilation: windows area 10-15% of the floor area
5. Security and safety requirements: evacuation plan / evacuation responsible person/ fire distinguishers / bucket of sand / water source / good condition extinguish hoses / alarm system against fire).
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