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Author Questionnaire: 
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)   

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.) 
Steps: 1.1, 1.2, 1.4, 3.1, 6.1, 6.1.1
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.) 
Steps: the single most difficult aspect of this procedure: 6.3 (suitable homogeneous packing of porous bed) and 6.5.1 (if the porous packing is suitable, the results m2(t) are reproducible)
5. Will the filming need to take place in multiple locations? (Y/N) 


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

1. REQUIRED Interview Statements: (Said by you on camera)   
 
Why is your protocol significant?   

1.1. Prof. Małgorzata Śliwińska-Bartkowiak  -  This protocol is significant as the porous surfaces’ characteristics relating to the confinement effects of liquids in nanoporous matrices is a key problem in energy, medicine and environment applications. [1]
 
1.1.1. INTERVIEW: Author says the above statement interview style


What is the main advantage of this technique?

1.2. Prof. Małgorzata Śliwińska-Bartkowiak- Synthesis and characterization of new porous  silica and carbon materials and the determination of  the wetting parameters in these pores, provides crucial information about properties of confined nanophases.[1]

1.2.1. INTERVIEW: Author says the above statement interview style


OPTIONAL Interview Statements: (Said by you on camera)   

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

1.3. Prof. Anna Deryło-Marczewska: In nanotechnology, biology, and medicine it is crucial to optimize the synthesis methods for new materials in order to obtain a product with desired properties.[1]

1.3.1. INTERVIEW: Author says the above statement interview style


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

1.4. Dr Małgorzata Zienkiewicz-Strzałka: The sol-gel synthesis and the characterization methods should be planned precisely, in order to obtain a product with desired structural and surface properties.[1]

1.4.1. INTERVIEW: Author says the above statement interview style


Why is visual demonstration of this method critical?

1.5. Prof. Anna Deryło-Marczewska: - The visual demonstration of this procedure is important as it provides a detailed explanation of the applied procedures and ensures a repeatable performance.[1]

1.5.1. INTERVIEW: Author says the above statement interview style



Introduction of Demonstrator: (Said by you on camera)
 
1.6. Prof. Małgorzata Śliwińska-Bartkowiak: Demonstrating the procedure will be Dr Małgorzata Zienkiewicz-Strzałka, a post doc from Maria Curie-Skłodowska’s lab and Dr Angelina Sterczyńska, a post doc from my laboratory. 

1.6.1. Interview style: Author saying the above 
1.6.2. The named post docs look up from workbench and acknowledges the camera.



Section - Protocol
2. Synthesis of a Silica Matrix as the Ordered Mesoporous Carbon Material Precursor
2.1. To begin, prepare 360 milliliters of 1.6 molar hydrochloric acid in a 500 milliliter round-bottom flask.[1] 
2.1.1. MED: Talent combines HCL and water in a flask
2.2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK5]To the flask, add 10 grams of poly-ethylene 10500 polymer. [1] Then, place the flask in an ultrasonic bath and heat the solution to 35 degrees Celsius. [2]  Stir it until the solid polymer is completely dissolved, making a homogeneous mixture. [3]
2.2.1. CU: Talent adds PE to the flask
2.2.2. MED: Talent places the flask in an ultrasonic bath and turns on the bath/heat
2.2.3. MED: Talent turns on the stirring mechanism
2.3. Next, add 10 grams of 1,3,5-trimethylbenzene to the flask and stir the content while maintaining it at 35 degrees Celsius in the water bath. [1-TXT]
2.3.1. CU: Talent adds compound to the flask and continues to stir TEXT: Stir at 220 rpm
2.4. After stirring for 30 minutes, add 34 grams of tetraethyl orthosilicate to the flask. [1] Over 10 minutes, add the tetraethyl orthosilicate slowly and dropwise with constant stirring. [2]
2.4.1. MED: Talent begins to add compound dropwise to the flask
2.4.2. CU: Talent continues to add compound dropwise
2.5. Then, stir the mixture for an additional 20 hours at 35 degrees Celsius. [1]
2.5.1. MED: Talent covers the flask.
2.6. After 20 hours, transfer the contents of the flask into a PTFE cartridge. [1] Place the cartridge in an autoclave and bake the solution for 24 hours at 90 degrees Celsius. [2]
2.6.1. CU: Talent transfers content to PTFE cartridge
2.6.2. MED: Talent places cartridge into autoclave and turns it on
2.7. The next day, use a Büchner funnel to filter the resulting precipitate. [1] Then, wash it with distilled water, using at least 1 liter of water. [2]
2.7.1. CU: Talent filters the solution
2.7.2. CU: Talent washes the filter
2.8. Dry the obtained solid at room temperature and use a muffle furnace in an air atmosphere to apply a thermal treatment to the sample at 500 degrees Celsius for 6 hours. [1]
2.8.1. MED: Talent places sample in the furnace to dry
3. Impregnation of the Silica Matrix, using a Carbon Precursor
3.1. [bookmark: OLE_LINK7]Start by preparing 2 impregnation solutions with appropriate proportions of water, 3 molar sulfuric acid, and glucose, where glucose plays the role of carbon precursor and sulfuric acid acts as catalyst.  [1-TXT]
3.1.1. MED: Talent stands at bench/hood with items listed laid out in front of them. TEXT: CAUTION: Sulfuric acid is very toxic, it causes severe skin burns and eye damage
3.2. [bookmark: OLE_LINK10][bookmark: _Hlk523779255]To prepare impregnation solution 1, mix 5 grams of water, 0.14 grams of 3 molar sulfuric acid, and 1.25 grams of glucose for each gram of silica. [1]
3.2.1. CU: Talent combines components in order listed
3.3. Then, prepare impregnation solution 2. For this solution, mix 5 grams of water, 0.08 grams of 3 molar sulfuric acid, and 0.75 grams of glucose for each gram of silica.[1]
3.3.1. CU: Talent combines components in order listed
3.4. [bookmark: OLE_LINK11][bookmark: OLE_LINK12]Place 1 gram of the silica material, 1 gram of impregnation solution 1, and the catalyst in a 500 milliliter flask. [1] Heat the mixture in a vacuum dryer at 100 degrees Celsius for 6 hours. [2]
3.4.1. CU: Talent adds items into flask in the order listed
3.4.2. MED: Talent places mixture in vacuum dryer
3.5. Next, add 1 gram of impregnation solution 2 to the mixture in the vacuum dryer and heat the mixture again in the vacuum dryer at 160 degrees Celsius for 12 hours.[1]
3.5.1. MED: Talent adds solution 2into flask in dryer
3.5.1.	MED: Talent adds solution 2 into flask with solution 1 and places mixture in vacuum dryer.
4. Tempering and Carbonization
4.1. Transfer the obtained composite to a mortar and grind the particles to create a homogeneous material. [1]
4.1.1. MED: Talent performs the above step
4.2. Place the obtained product into the flow furnace under nitrogen and heat it to 700 degrees Celsius at a heating rate of 2.5 degrees Celsius per minute. Hold the material at this temperature for 6 hours under a nitrogen atmosphere. [1]
4.2.1. MED: Talent places the sample in the furnace
4.3. After 6 hours, turn off the furnace and allow the solution to cool before opening the furnace. [1]
4.3.1. MED: Talent turns off the furnace
5. Removal of the Silica Matrix by Etching
5.1. First, prepare 100 milliliters of etching solution. Mix 50 milliliters of 95% ethyl alcohol and 50 milliliters of water. To this, add 7 grams of potassium hydroxide and stir until it is dissolved. [1]
5.1.1. MED: Talent adds items in the order listed and turns on the stirrer 
5.2. Place all of the obtained carbonized material in a 250 milliliter round-bottom flask and add 100 milliliters of etching solution.[1]
5.2.1. CU: Talent adds material and then etching solution to round bottom flask
5.3. Supply the system with a reflux condenser and a magnetic stirrer. [1] Heat the mixture to a boil while stirring constantly and allow it to boil for 1 hour. [2] [3]
5.3.1. MED: Talent adds condenser and stir bar
5.3.2. CU: Talent turns on magnetic stirrer
5.3.3. [Added shot] CU: the solution is boiling for 1 hour
5.4. Transfer the obtained material to the Büchner funnel.  [1] Wash it with at least 4 liters of distilled water, and then dry it. [2]
5.4.1. CU: Talent transfers the material to the funnel
5.4.2. MED: Talent pours water into filter
5.5. If desired, characterize the material using low-temperature nitrogen adsorption/desorption measurements, TEM imaging, energy dispersive X-ray spectroscopy, potentiometric titration measurements and/or dielectric relaxation spectroscopy as described in the accompanying text protocol. [1-TXT]
5.5.1. MED Over the Shoulder: Talent looks at images / data reflective of listed characterization (on computer or printout) TEXT: *See text protocol for details
6. Capillary Rise Method for Wettability Measurements
6.1. To determine the contact angle inside the pores of the studied samples, start by applying the modified Washburn’s equation shown here, and described in the text protocol, to estimate the values of the advancing contact angles inside the studied pores. [1-TXT]
6.1.1. MED: Talent writes out equation on a white board TEXT:     
6.2. Then, prepare the force tensiometer. [1] For powders, prepare a small tube with a diameter of 3 mm; for liquid, prepare a vessel with a diameter of 22 milliliters and a maximum volume of 10 milliliters.[2]
6.2.1. [Deleted shot] MED: Talent stands at bench with items laid out. [Author note]: In fact, it was not filmed.
6.2.2. CU: Talent lifts items in the order listed
6.3. Next, [1] start the computer program connected to the tensiometer.Then, put a vessel with the liquid on a motor-driven stage and suspend the glass tube with the sample on an electronic balance. [2]
6.3.1. CU: Talent measures the sample
6.3.2. MED: Talent starts the computer, places the vessel on the stage, and suspends the sample on the electric balance
6.4. Start the motor and approach the sample at a constant rate of 10 millimeters per minute. [1] Set the immersion depth of the sample tube into the liquid so that it is equal to 1 millimeter. [2]
6.4.1. MED: Talent starts the motor
6.4.2. CU: Talent sets the immersion depth
6.5. Stop the experiment when m squared equals f of t starts to show the characteristic plateau. [1-TXT]
6.5.1. MED: Talent stops the experiment TEXT: Average 3-5 measurements for accuracy


Section – Results
7. Results: Contact Angles vs. the Microscopic Wetting Parameter Measured Inside the Porous Matrices 
7.1. Here are sample results of the measurements of contact angles inside the nanopores of ordered mesoporous carbon material. [1] Also shown is the referenced wettability of smooth highly oriented pyrolytic graphite.  [2] The measured contact angles are shown as a function of the microscopic wetting parameter.[3] 
7.1.1. LABMEDIA: Figure 5a - Video Editor: Highlight the red line
7.1.2. LABMEDIA: Figure 5a - Video Editor: Highlight the blue dotted line
7.1.3. LABMEDIA: Figure 5a - Video Editor:  Highlight the y-axis with “The measured contact angles are shown” and the x-axis with “as a function of the microscopic wetting parameter”
7.2. The lower the contact angle, the higher the wettability, which means that the interaction of the penetrating liquid molecule with the studied surface is stronger.[1]
7.2.1. LABMEDIA: Figure 5a - Video Editor: Add an arrow pointing to the right with the first half of the statement.

[bookmark: _GoBack]Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity. 
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.
8.1. Dr Angelina Sterczyńska:  (Step: 6.3, 6.5)   - It is important to remember that the capillary rise method assumes that the liquid is rising up along the tube. The wettability of grains should always take into account the accuracy and reproducibility of their packing. [1]
8.1.1. INTERVIEW: Talent says the above statement interview style
Following this procedure, what other methods can be performed? What questions would these additional methods answer?

8.2. Prof. Małgorzata Śliwińska-Bartkowiak - In addition to what was shown here, the adsorbent/adsorbate interactions, by means of dielectric and FTIR spectroscopy or X-ray structural analysis, can provide additional insight into the molecular dynamics of a material. [1]

8.2.1. INTERVIEW: Talent says the above statement interview style
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
8.3. Prof. Anna Deryło-Marczewska: -The techniques used for characterization of surface properties of nanomaterials may also be applied to the interactions between the material surface and biologically active substances. [1]
8.3.1. INTERVIEW: Talent says the above statement interview style
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take.
8.4. Dr Małgorzata Zienkiewicz-Strzałka: - Please be cautious when impregnating the silica matrix as this step is hazardous due to the toxic sulfuric acid. [1]
8.4.1. INTERVIEW: Talent says the above statement interview style 
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