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Author Questionnaire:
Authors, please fill out the unanswered questions below.  

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  
Can you record movies/images using your own microscope camera? (Y/N) 
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? (Y/N)
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
1.3;2.1;2.4;2.5;3.2;4.6.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
Step 2.5 The relationship between the graphene nanosheets and centrifugation speed should be predetermined before the centrifugation step. To obtain the relationship, several dynamic light scattering tests to determine the upper limits of the graphene nanosheets size distributions.
3.2.5 The mean extinction coefficient values is vital to determine the concentration of the resulting suspension. To obtain accurate concentration results, more than 3 data points were tested to get the slope of the curve.
5. Will the filming need to take place in multiple locations? (Y/N) 
If yes, how far apart are the locations? 
In the same campus. The distance is about 2 km.

Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. If only one author is giving the REQUIRED statements, the same author may speak both statements.

Why is your protocol significant? OR What key questions can this method help answer? 

1.1. Author NameDu Baolei: _The proposed method employs exfoliation process and centrifugation process to control the lower limits and upper limits of size distributions of resulting graphene suspension separately __________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).


What is the main advantage of this technique?

1.2. Author NameDu Baolei: _ The main advantage of the proposed method is that the final size distribution is controllable by adjusting the process parameters of the exfoliation step and the centrifugation step __________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

· The following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· These OPTIONAL statements must be spoken by different authors than those who gave the Required Interview Statements.
· The length of each OPTIONAL statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 



Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?

1.3. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

Are there any specific areas of research that this method could provide insight into? 

Can this method be applied to any other systems?

1.4. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


How would you expect an individual who has never performed this technique to struggle? 

Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Author Name: ___________ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Why is visual demonstration of this method critical?

1.6. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Introduction of Demonstrator: (Said by you on camera)

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 

1.7. Author NameDu Baolei: Demonstrating the procedure will be _Doctor Du Baolei________ (name of the person or persons), a _________ (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  
1.7.1. Interview style: Author saying the above 
1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.



Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the “shots” that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
Authors: Please address highlighted questions. If the highlighted areas are correct, you don’t need to change anything. Also check if any pronunciation is incorrect.
2. Exfoliation of Graphite in A Liquid Phase
2.1. In a dry clean flat-bottom flask, add 20 grams of PVA, and then add 1,000 milliliters of distilled water [1-TXT]. Gently swirl the flask until the PVA fully dissolves [2]. Then, add 50 grams of graphite powder to the flat-bottom flask, and gently swirl the flask until the graphite powder fully disperses in the suspension [3].
2.1.1. Talent adds powder and then adds water in a flask. TEXT: CAUTION: PVA (polyvinyl alcohol) is harmful!
2.1.2. Talent swirls the flask, and shows the powder dissolves.
2.1.3. Talent adds black powder into the flask, and swirls.
2.2. Transfer 500 milliliters of the resulting suspension to a 500-milliliter beaker [1]. Place the beaker under a shear mixer, positioning the beaker near the center of the mixing vessel to prevent the formation of a vortex [2]. Lower the mixing head to its lowest position, 30 millimeters from the base plane [3].
2.2.1. Talent transfers suspension into a beaker.
2.2.2. Talent places the beaker under mixer near the center.
2.2.3. Talent lowers the mixing head.
2.3. Next, prepare a water bath by filling a 5,000-milliliter beaker with room temperature water, and position the 500-milliliter beaker in the bath [1]. Start the mixer and increase the speed gradually to 4,500 rpm [2]. Mix at this speed for 120 minutes [3]. Change the water every 30 minutes [4].
2.3.1. Talent prepares water bath.
2.3.2. CU: Talent starts the mixer, and increases the speed. Close up of the control button on the mixer.
2.3.3. Shot of the mixing.
2.3.4. Talent changes the water.
2.4. Perform this exfoliation step five more times with increasing different duration. The mixing time determines the lower lateral size limit of the graphene nanoflakes [1-TXT]. Collect the 500-milliliter generated suspensions after each exfoliation step [2].
Authors: Do you perform the exfoliation first 120 min, then 40 min, 60 min,..?The duration sequence does not matters. Every single exfoliation generated suspensions does not affect each other.  
2.4.1. Shot of the mixing. TEXT: 40 min, 60 min, 80 min, 100 min, and 120 min
2.4.2. Talent pours the suspension into a centrifuge tubes.
3. Centrifugation
3.1. Label each suspension with the exfoliation time [1], and centrifuge the collected suspension at 140 times g for 45 minutes [2-TXT] to remove the unexfoliated graphite [3]. Use a pipet to collect the top 80% of the supernatant from each centrifuge tube for further centrifugation [4].
Authors: In the manuscript, are 1.3.5 and 1.3.6 same? 1.3.6 has been deleted.
3.1.1. Talent labels the suspension.
3.1.2. Talent places the tubes into centrifuge. TEXT: 140 x g; 45 min
3.1.3. Talent shows the centrifuged tubes.
3.1.4. CU: Talent transfers supernatant into another tube.
3.2. Centrifuge the supernatant suspension from the last centrifugation step at 8,951 times g for 45 minutes [1-TXT]. Collect the upper 50% of the supernatant in the centrifuge tube [2], and label the sample with a number [3].
3.2.1. Talent places the tubes into centrifuge. TEXT: 8,951 x g; 45 min
3.2.2. Talent transfers 50% of suspension into a tube.
3.2.3. CU: Talent labels the tube.
3.3. Then, to recycle the sediment on the bottom of the centrifuge tube, add XX50 milliliters of the previously prepared PVA water reagent to the sediments [1], and shake the tube vigorously by hand until the sediment is well dispersed in the suspension [2].
3.3.1. Talent adds solution into tubes.
3.3.2. Talent shakes and then shows the sediment is dispersed.
3.4. Centrifuge the suspension at 8,951 times g for 45 minutes [1]. Collect the upper 80% for further measurements [2]. And repeat this centrifugation step for the bottom layer four more times with four different centrifugation speeds. The centrifugation speed determines the upper lateral size limit of the graphene nanoflakes [3-TXT]. 
Authors: Is the four-centrifugation cycles for the supernatant or for the resuspended pellet?yes
3.4.1. Talent places the tubes into centrifuge.
3.4.2. Talent takes out the tubes, and transfers 80% into new tubes.
3.4.3. Talent adds solution and places the tubes into centrifuge. TEXT: 5,035 x g, 2,238 x g, 560 x g, and 140 x g
Authors: In the manuscript, are steps 2.5 and 2.6 the same? Step 2.6 were deleted.
4. Concentration Measurements of The Resulting Nanofluids
4.1. Now, prepare the UV-Vis (pronounce as ultraviolet–visible) spectroscopy at a wavelength of 660 nanometers [1]. With the previously prepared PVA water solution in a dry clean sample cell, calibrate the UV-Vis spectrometer [2], setting the PVA water concentrations to 0% [3].
4.1.1. CU: Talent turns on the UV-Vis spectrometer, and adjusts the wavelength.
4.1.2. Talent calibrates the spectrometer.
4.1.3. CU: Focus on changing the reading to 0%.
4.2. Then, add the PVA water resuspension after centrifugation to a dry clean sample cell with a path length of 10 millimeters [1], and obtain a readout using the manufacturer’s software [2]. Click the obtain button to get the measurement results graph and save the results [3].
Author: Is the path length easy to show?yes
4.2.1. Talent loads the sample into spectrometer.
4.2.2. SCREEN: Talent shows the readout.
4.2.3. SCREEN: Talent clicks the obtain button and saves.
4.3. Next, to determine the graphene weight, vacuum filter the sample suspension using a nylon membrane with a pore size of 0.2 microns [1]. Obtain the membrane film, and wash with approximately 1,000 milliliters of water into a beaker [2]. Repeat the wash three times until all the solids are washed away from the membrane [3].
Authors: Do you sonicate for the wash step?no,because we do not have a sonication machine.
4.3.1. Talent shows the membrane filter, and then pours the sample suspension over.
4.3.2. Talent washes the film with water.
4.3.3. Talent obtains the film from the wash and shows it.
4.4. Determine the washed water mass with a high-precision microbalance to obtain the weight of the solids [1].
4.4.1. Talent weighs the washed water.
5. Concentration Adjustment of The Resulting Nanofluids
5.1. Again, vacuum-filter the water suspensions using a nylon membrane with a pore size of 0.2 microns [1]. Obtain the membrane and dry it at room temperature for over 12 hours [2].
Authors: Do you filter the water suspension or the previous sample suspension?The water suspension .
5.1.1. Talent shows the membrane filter, and then pours the water suspension over.
5.1.2. CU: Talent places the membrane on a surface.
5.2. Subsequently, rinse the film with XX100 milliliters of hot deionized water into a XXbeaker [1]. If the desired concentration is less than the production rate at 1 milligram per milliliter, add the prepared PVA water solution to obtain the desired concentration [2-TXT].
5.2.1. CU: Talent rinses the film. Close up of the film.
5.2.2. Talent adds solution into the XXsample vials. TEXT: production rate of graphene: 1 mg/mL
5.3. If the desired concentration is higher than 1%, dry the deionized water under vacuum in the XXdrier for 24 hours [1] to obtain the graphene nanosheets [2].
Authors: Do you boil the DI water?No
What do you mean by “Add the PVA/water solution or graphene nanosheets to adjust the concentration.” ? Will you add PVA/water solution to the nanosheets?Compare the concentration determined by step 4 with desired concentration,if the suspension concentration is higher ,PVA/water is added and suspension dried on the contrary.
5.3.1. Talent places the water in a XX.beaker
5.3.2. CU: Shot of the graphene nanosheet.



OPTIONAL – Critical Step Statement:
· An OPTIONAL brief statement may be submitted for further elaboration of the best way to perform the required technique for the single most critical step of this procedure. 
· If there is no single critical step, then there is no need to fill out this statement.
· This will be an interview style shot interjected after the relevant step within the Protocol section of the video. 
· This statement is limited to 30 words or less. 
· Please indicate the full name of the Author who will give this statement and the step of the protocol to which the statement pertains using the step numbers from the Protocol section (above).
Fill in the details below based on the instructions above for the “Critical Step Statement”
Author name, Step            :           (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

6. Results: The Effect of Different Centrifugation Speeds
6.1. In this protocol, the UV-Vis measurement for the various flake size distributions [1] shows the spectra absorbance peak obtained at a wavelength of 270 nanometers, indicating the evidence of the graphene flakes [2]..Also suspension with different concentration has different 660 nm absorption.
6.1.1. Figure 1
6.1.2. Figure 1 – Video editor: emphasize the 270 nm and 660 nm trace.
6.2. The D band and 2D band of the Raman spectroscopy determines the flake thickness of the graphene nanoflakes [1].
6.2.1. Figure 2
6.3. The D-band of the Raman spectrum, which is related to graphene sp3 (pronounce as XXsp3) carbon atoms, distinguishes between the initial graphite and the graphene nanoflakes [1]. Low D-band intensity indicates the defect-free graphene nanosheets [2].
6.3.1. Figure 2 – Video editor: emphasize the left part of the image with “D” label.
6.3.2. Figure 2 – Video editor: emphasize the left part of the purple trace with “D” label.
6.4. Distinctive size distribution was observed for the resulting suspension prepared using different centrifugation speeds [1]. 
6.4.1. Figure 3 – Video editor: emphasize the left part of the image with “D” label.
6.5. Both the transmission electron microscopy and the scanning electron microscopy show that graphene was produced, and the exfoliation was successful [1].
6.5.1. Figure 4&5 – Video editor: show the two images at the same time.
6.6. [bookmark: _GoBack]However, the centrifugation step only worked on nanoparticles with mean diameters larger than 1,000 nanometers [1].
6.6.1. Figure 6 – Video editor: emphasize the red trace.



Section - Conclusion
2. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
2.1. Author NameDu Baolei: _The relationship between the upper limits of size distributions with centrifugation speed should be predetermined___ (Step: 2.5__) (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
2.2. Author NameDu Baolei: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
2.3. Author NameDu Baolei: _ Synthesized nanofluids with the proposed method, the heat transfer efficiency is possible to be manipulated under conditions like thermal conductivity, convection heat transfer applications, etc.___ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take.
2.4. Author NameDu Baolei: The PVA polymer is harmful to human, face mask and gloves should be used to protect the operator. ___(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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