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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

 2. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

3. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k

As these files are necessary for finalizing your script, please upload all screen captured video files to your project page as soon as possible.

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY

DO NOT use this draft script for filming. Please wait until your script is finalized to begin the filming process. 

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  17
Number of Shots:  43

Introduction 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer up to 2 introduction and up to 3 conclusion questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Answer in full sentences, the questions will not be displayed in the video. 
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

INTRODUCTION:

What is the scope of your research? What questions are you trying to answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

What are the most recent developments in your field of research?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
What technologies are currently used to advance research in your field?
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
What are the current experimental challenges?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

CONCLUSION:

What significant findings have you established in your field?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

What research gap are you addressing with your protocol?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

What advantage does your protocol offer compared to other techniques?
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
How will your findings advance research in your field?
1.8. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
What new scientific questions have your results paved the way for?
1.9. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
What questions will future research focus on?
1.10. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.



Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that you/your videographer will capture. 

2. Synthesis, Fabrication, and Assembly of MgO@α-Fe₂O₃ Hydroelectric Cell Devices
Demonstrator: Click here to enter name of demonstrator(s)

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, collect magnesium oxide powder and alpha iron(III) (three) oxide powder along with a ball miller, zirconia milling balls, and a milling bowl [1]. Weigh 5 grams of magnesium oxide [2] and add 2 percent, 5 percent, or 10 percent alpha iron(III) oxide by weight into a 50-milliliter milling bowl [3]. Add zirconia milling balls maintaining a ball-to-powder ratio of 4 to 1 [4].
2.1.1. WIDE: Talent arranging magnesium oxide, alpha iron(III) oxide, milling bowl, and zirconia balls on the workbench.
2.1.2. Talent weighing 5 g magnesium oxide.
2.1.3. Talent adding alpha iron(III) oxide powders  to MgO and transferring them into the milling bowl.
2.1.4. Talent adding zirconia balls into the milling bowl.
2.2. Place the loaded bowl into the ball miller [1]. Set the ball rotation speed to 300 revolutions per minute and the bowl rotation speed to 600 revolutions per minute [2]. Ball mill the precursor powders continuously for 24 hours to ensure homogeneous mixing [3].
2.2.1. Talent placing the milling bowl into the ball miller.
2.2.2. Shot of  the ball miller control panel showing the rotation speeds being set.
2.2.3. Shot of  the milling process.
2.3. Collect the ball-milled powder from the bowl after milling [1]. Then transfer the powder into a crucible [2]. Place the crucible inside a box furnace and calcine at 600 degrees Celsius for 4 hours to obtain nanostructured porous material [3].
2.3.1. Talent collecting the ball-milled powder into a container.
2.3.2. Talent transferring the powder into a furnace-compatible crucible.
2.3.3. Talent placing the crucible inside the box furnace and closing the furnace door.
2.4. Observe the color change of the calcined powder from white to dark red with increasing alpha iron(III) oxide concentration [1]. Label the prepared nanocomposites as MF0 (M-F-Zero), MF2 (M-F-Two), MF5 (M-F-Five), and MF10 (M-F-Ten) according to their alpha iron(III) oxide content [2].
2.4.1. Shot of differently colored powders after calcination.
2.4.2. Talent labeling sample containers as MF0, MF2, MF5, and MF10.
2.5. To fabricate the hydroelectric cell device, transfer 1.8 grams of each calcined nanocomposite powder into a mortar [1]. Add 4 drops of 2% polyvinyl alcohol solution [2]. With a pestle, grind the mixture until a dry and homogeneous powder is obtained [3].
2.5.1. Talent weighing the calcined powder into a mortar.
2.5.2. Talent adding drops of polyvinyl alcohol solution to the powder.
2.5.3. Talent grinding the mixture using a pestle.
2.6. Transfer the prepared powder into a square-shaped mold [1]. Using a hydraulic press, compress the powder into a 2.2 by 2.2 centimeter square pellet [2]. Then remove the pellet carefully from the mold [3].
2.6.1. Talent filling the pellet mold with powder.
2.6.2. Talent operating the hydraulic press to form the pellet.
2.6.3. Talent removing the formed pellet from the mold.
2.7. Sinter the pellets at 650 degrees Celsius for 4 hours in a box furnace to remove polyvinyl alcohol and obtain compact pellets [2]. Remove the pellets and allow them to cool to room temperature [3].
2.7.1. Talent transferring the pellets into the box furnace
2.7.2. Talent removing the sintered pellets from the furnace.
2.8. Next, apply Araldite epoxy onto a zinc sheet to serve as the anode [1]. Attach the sintered pellet firmly onto the zinc sheet [2]. Then place the assembled structure on a hot plate set to 70 degrees Celsius to improve adhesion [3].
2.8.1. Talent applying epoxy onto the zinc sheet.
2.8.2. Talent positioning the pellet onto the zinc sheet.
2.8.3. Talent placing the device on a hot plate.
2.9. Using silver paint, apply a comb-pattern electrode on the top surface of the pellet to form the cathode for maximum current collection [1]. 
2.9.1. Talent painting a comb-pattern electrode using silver paste.
3. Structural, Morphological, Optical, and Electrochemical Characterization of MgO@α-Fe₂O₃ Nanocomposites
Demonstrator: Click here to enter name of demonstrator(s)

3.1. To characterise, perform X-ray diffraction measurements to confirm phase purity [1].  Use copper K alpha radiation at a wavelength of 1.5406 Angstroms, at voltage 45 kiloVolts and 40 milliamps over a 20 degree to 80 degree two-theta range [2]. Collect diffraction data using a step size of 0.05 degree and a scan rate of 1 degree per minute [3].
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21068838
3.1.1. Talent loading the sample into the X-ray diffractometer.
3.1.2. SCREEN: The radiation,wavelength, voltage and current are being set. 
3.1.3. SCREEN: The step size and scan rate are being set and diffraction collection is being initiated. 
3.2. Analyze surface morphology and elemental composition using a field-emission scanning electron microscope and energy-dispersive X-ray analysis [1]. Operate the microscope at an accelerating voltage of 15 kilovolts, a working distance of 10.1 millimeters, and a magnification of 100,000X  [2]. Use EDAX (E-dax) to collect elemental data with a 60 second acquisition time, with an energy resolution of 129 electron volts at Mn (M-N) K-alpha [3].
3.2.1. Talent placing the sample inside the scanning electron microscope chamber.
3.2.2. SCREEN: The accelerating voltage is being set to 15 kV, working distance to 10.1 mm and magnification to 100,000X. 
3.2.3. SCREEN: EDAX mode is being turned on then acquisition time is being set to 60 s and  energy resolution to 129 eV. 
3.3. For function group verification, place the sample in a FTIR spectrometer [1]. Record the Fourier transform infrared spectra in the 400 to 4000 inverse centimeter range [2] using potassium bromide pellets [3]. 
3.3.1. Talent placing the sample in a FTIR spectrometer. 
3.3.2. SCREEN: The spectral range is being set.
3.3.3. Talent placing KBr pellets in the spectrometer. 
3.4. Next, transfer the sample into a Raman spectrometer [1]. Set the laser to 785 nanometers with excitation at 20 milliWatts, objective to 20X and a spectral resolution of 1 inverse centimeter [2]. Then identify the various Raman modes [3].
3.4.1. Talent operating the Raman spectrometer.
3.4.2. SCREEN : The laser is being set to 785 nanometers with excitation at 20 milliWatts, objective to 20X and a spectral resolution of 1 inverse centimeter. 
3.4.3. SCREEN: The various Raman modes are being seen. 
3.5. For the estimation of surface area and pore characteristics, first degas the samples at 150 degree Celsius for 6 hours [1].  Then load the samples into Brunauer–Emmett–Teller analysis [2]. Once complete, perform X-ray photoelectron spectroscopy using aluminum K alpha radiation to analyze chemical states [2].
3.5.1. Talent loading samples into the degassing unit.
3.5.2. Talent loading the degassed samples into a BET analyzer.
3.5.3. SCREEN: Display X-ray photoelectron spectroscopy survey spectra.
TXT:  Focus:< 10 μm to 300 μm
3.6. Now measure photoluminescence using a 400-nanometer excitation wavelength at room temperature to evaluate defect density [1]. 
3.6.1. SCREEN: The photoluminescence spectra is being measured.
3.7. Determine wettability using contact angle measurements with 5 microliter deionized water droplets [1].
3.7.1. Shot of a water droplet on the pellet surface during contact angle measurement.
3.8. Perform current–voltage and impedance measurements using linear sweep voltammetry and frequency response analysis modes [1]. Record electrochemical data over a potential range of 0 to 1.0 volt and a frequency range of 1 hertz to 1 megahertz [2].
3.8.1. Talent connecting the hydroelectric cell device to the potentiostat.
3.8.2. SCREEN: Display live current–voltage and impedance plots during measurement.

Results
Please review this section to make sure that it accurately reflects your findings.
· You/Your videographer does not have to record this section. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 176
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 
AUTHORS: Please note that since the Results section is limited to 200 words, only select results are represented here. Kindly go through  the same and confirm the accuracy. If you would prefer to add any additional results, please substitute the existing statements to stick to the word limit. 
4.1. X-ray diffraction analysis confirmed the phase purity of magnesium oxide and MgO@α-iron(III) oxide nanocomposites, with diffraction peaks corresponding exclusively to cubic magnesium oxide and trigonal alpha iron(III) oxide phases, and no impurity peaks detected [1].	Comment by Sulakshana Karkala: AUTHORS: Please provide the pronunciation guide for this. 
4.1.1. LAB MEDIA: Figure 3A. Video editor: Please sequentially highlight the curves from MF0 to MF10
4.2. The average crystallite size decreased from 24.05 nanometers in MF0 to 19.18 nanometers in MF10 [1], while lattice strain increased with increasing alpha iron(III) oxide content [2].
4.2.1. LAB MEDIA: Figure 3B. Video editor: Please highlight the downward trend in the black curve
4.2.2. LAB MEDIA: Figure 3B. Video editor: Please highlight the upward trend in the blue curve

4.3. Fourier transform infrared spectroscopy revealed enhanced surface hydroxyl group absorption with increasing alpha iron(III) oxide content, indicating improved water adsorption capability [1].	Comment by Sulakshana Karkala: AUTHORS: Please confirm if this is correct summarization. 
4.3.1. LAB MEDIA: Figure 4A. Video editor: Highlight the Fe-OH and H-O-H curves
4.4. Raman spectroscopy confirmed the formation of MgO@α-iron(III) oxide nanocomposites, with distinct Raman-active vibrational modes appearing in MF2, MF5, and MF10 samples [1].
4.4.1. LAB MEDIA: Figure 4B. Video editor: Please sequentially highlight the curves from MF0 to MF10
4.5. FESEM (F-E-Sem) analysis showed highly agglomerated spherical-shaped nanoparticles in all samples along with nanoporous structures [1]. BET analysis showed reduced pore size from MF0 to MF10 [2]. 
4.5.1. LAB MEDIA: Figure 5 A- D
4.5.2. LAB MEDIA: Table 2 Video Editor: Please highlight the column “Average Pore Radius (mm) “
4.6. X-ray photoelectron spectroscopy confirmed the presence and chemical states of magnesium, oxygen, and iron in MgO@alpha iron(III) oxide nanocomposites through Mg 1s (Magnesium-1-S) , Mg 2p (Magnesium-2-P), O 1s (Oxygen-1-S), and Fe 2p (Iron-2-P) core-level spectra [1].
4.6.1. LAB MEDIA: Figure 7A–I. Video editor: Please sequentially highlight A-C, then D to F, G to I
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