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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes (To be uploaded)
If Yes, we will need you to record using screen recording software.
Authors: Please upload all screen-captured video files to your project page as soon as possible. https://review.jove.com/account/file-uploader?src=20043428
[bookmark: _Hlk147496287]Videographer: Please film the computer screen for the shots labeled as SCREEN as backup.

3. Filming location: Will the filming need to take place in multiple locations?   No

Current Protocol Length

Number of Steps:  23
Number of Shots:  22 + 29 (SCREEN) 

Interviews 
1. Video 1: Author Spotlight: Characterizing Porous Materials for Aiding the Development of Robust Metal-Organic Frameworks with Adsorption Behaviour

Videographer: Obtain headshots for all authors. 

What is the scope of your research? What questions are you trying to answer? 	Comment by Sritama  Bose: Authors: The statements were edited slightly for length and clarity. 
If possible, have at least another author deliver one of the statements. In case you do so, change the name beside the corresponding statement.
1.1. Krista Walton: Our group focuses on synthesizing and characterizing porous materials for applications like water harvesting, air purification, and capturing carbon dioxide. We are particularly interested in understanding how the size, volume, connectivity, and chemistry of the pores impact adsorption performance and using those insights of adsorption science to inform our work on materials design.
INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.2.2, 2.2.3
What technologies are currently used to advance research in your field?
Krista WaltonTania Evans: Characterization is an essential aspect of any porous material research. X-ray diffraction, gas adsorption techniques, and thermal analysis techniques are among the top methods for characterization. These can also be used to study structural stability, a crucial feature of any material used for real-world applications.
INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 
What significant findings have you established in your field?	Comment by Salinger, Jamie L: We decided to delete this question/response
1.2. Krista Walton: Our group has spent many years studying the chemical stability of metal-organic frameworks. Our work in this area has led to guidelines and criteria that will inform the synthesis of robust metal-organic frameworks with adsorption behavior comparable to a range of conventional adsorbents such as zeolites and activated carbon.
INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.1.2, 4.1.3
What advantage does your protocol offer compared to other techniques?
1.3. Krista WaltonJamie Salinger: Surface area and pore volume are two of the most essential properties of porous materials. These properties can be measured using commercially available instruments that operate with established methods and software. Nitrogen as an adsorbate is inexpensive, readily available, and safe. The measurements are quick and reliable.
INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.4.1, 4.4.2
Videographer: Obtain headshots for all authors.



Protocol Videos 
Videographer: Please note the name of the person demonstrating Video 2.
Video 2: Preparation of the Metal-Organic Framework (MOF) Sample for Nitrogen Porosimetry
Demonstrator: Tania Evans	Comment by Sritama  Bose: Authors: Enter the name of the demonstrator for this video while you send your post-shoot notes.
Protocol
Begin by measuring the mass of an empty sample tube [1]. Then, load 30-50 milligrams of the metal-organic framework or MOF (“Mof” (rhymes with cough)) UiO-66 (U-I-O-sixty six) into the sample tube [2] and measure the mass of the sample-loaded tube [3]. 
WIDE: Talent weighs the mass of an empty sample tube using a weighing balance.
Talent adds a weighed amount of MOF UiO-66 into the empty sample tube.
Talent places the sample-loaded tube on the weighing balance, and its weight is displayed on the panel.
Next, attach the sample tube to the sample preparation system while securing the seal with a 0.5-inch O-ring [1]. Place the tube inside the heating mantle [2]. Set the temperature controller to the designated activation temperature of 120 degrees Celsius [3-TXT].
Talent fixing the sample tube to the sample preparation system by securing the seal with the O-ring.
Talent places the tube within the heating mantle.
Talent setting the temperature controller to 120 °C. TXT: Wait for the temperature to stabilize 
Videographer: If possible, ensure the display panel, showing 120 while setting, is visible.
Then, open the valve connecting the system to the vacuum and wait for the pressure to stabilize [1] before leaving the sample for the designated activation time of 24 hours [2]. 
Talent opens the valve connecting the system to the vacuum.
Shot of the sample being left for activation in the heating mantle.
After that, remove the tube from the heating mantle [1] and allow the sample to cool to room temperature [2]. Backfill the sample tube with nitrogen [3] and remove it from the preparation system [4]. 
Talent removes the sample tube from the heating mantle.
Shot of the sample tube kept undisturbed on the workbench for cooling.
Talent turning the valve from the vacuum system to the nitrogen cylinder.
Talent removes the sample tube from the sample preparation system.
Finally, measure the mass of the sample tube along with the activated sample [1]. Using the equation displayed, calculate the mass of the activated sample [2].
Talent places the activated sample-loaded tube on the weighing balance, and its weight is displayed on the panel.
Text on plain background:

Sample mass = (Mass of activated sample and tube) – (Mass of empty sample tube)
Video 3: Experiment File Setup for Nitrogen Porosimetry of Metal-Organic Framework (MOF)
Demonstrator: Jamie Salinger

Protocol
Begin by creating a sample file in the adsorption instrument software [1]. To do so, open the instrument software, click File, and then click New Sample [2]. Under the Sample Description tab, enter the sample name, sample mass, and sample density [3].
WIDE: Talent is sitting in front of a computer and opening the adsorption instrument software.
[bookmark: _Hlk147500314]Videographer: Please film the computer screen for the shots labeled as SCREEN as backup.
SCREEN: To be provided by the author: The instrument software is opened, and sequentially, the options File and New Sample are clicked.	Comment by Sritama  Bose: Authors: Please upload all screen-captured video files to your project page as soon as possible. https://review.jove.com/account/file-uploader?src=20043428
SCREEN: To be provided by the author: The Sample Description tab is clicked, and sample details like name, mass, and density are entered.
To set the analysis parameters, open the Analysis Conditions tab and select the adsorptive gas as nitrogen and the analysis conditions as BET (B-E-T) method [1-TXT]. 
SCREEN: To be provided by the author: The Analysis Conditions tab is clicked, the adsorptive gas is set to nitrogen, and the analysis conditions is set to BET. TXT: BET: Brunauer-Emmett-Teller
Then, click on the Free Space button and enter whether the free space is to be measured by the instrument, entered by the user, or calculated [1]. If the free space is to be measured, enter the duration of evacuation [2].
SCREEN: To be provided by the author: The Free Space button is clicked, and the option for the free space to be measured is selected.
SCREEN: To be provided by the author: The duration of evacuation is entered. 
Select whether the nitrogen dewar will be lowered during the measurement and whether the system will perform a test for sample outgassing [1]. 
SCREEN: To be provided by the author: The options corresponding to the desired choices are made depending on whether or not the nitrogen dewar will be lowered, and the system will perform a sample outgassing test.
Next, select p0 (p-not) and enter whether it will be measured by the p0 tube, entered by the user, or calculated. Input the p0 value if applicable [1-TXT]. Select T, input the analysis temperature of 77 K (kelvin), and click OK [2]. 
SCREEN: To be provided by the author: The option p0 is selected, and the appropriate setting is chosen depending on whether it will be measured by the po tube, entered by the user, or calculated. TXT: Typically, the P0 is measured by the instrument
SCREEN: To be provided by the author: T is selected, the analysis temperature is set to 77 K, and OK is clicked.
In the next step, select Backfill and set whether the sample will be backfilled before and after analysis [1]. If either is chosen, select the identity of the backfill gas as N2 (nitrogen) and click OK [2]. 
SCREEN: To be provided by the author: Backfill is selected, and the option is chosen corresponding to the condition where the sample is backfilled either before or after analysis.
SCREEN: To be provided by the author: The backfill gas is set to N2, and OK is clicked.
In the Isotherm Collection section, select Target Pressures [1]. Click Pressures, then input the isotherm pressure values from a p/p0 (P over p-not) between 0 and 1 in intervals of 0.005, and click OK [2]. Then, click Options and input the relative pressure tolerance of 5% before clicking OK [3]. 
SCREEN: To be provided by the author: Isotherm Collection tab is opened, and Target Pressues is selected.
SCREEN: To be provided by the author: The option Pressures is clicked, and the isotherm pressure values are entered between 0 and 1, with an interval of 0.0005, and OK is clicked.
SCREEN: To be provided by the author: Options is clicked, 5% pressure tolerance is entered, and then OK is clicked. 
Finally, open the Report Options tab and select the data analysis plots to be reported [1]. Click Save As, name the file, and select a folder destination [2]. 
SCREEN: To be provided by the author: The Report Options tab is opened, and the data analysis plots to be reported are chosen.
SCREEN: To be provided by the author: The option Save As is clicked, the file is named, and a folder destination is selected.
Video 4: Nitrogen Adsorption Measurement for Metal-Organic Framework (MOF)
Demonstrator: Tania Evans

Protocol
Begin by setting up the adsorption measurement instrument [1]. To do so, first, slide the sample tubes into the isothermal sleeves [2] and attach the tubes to the adsorption instrument while securing the seal with O-rings [3].
WIDE: An establishing shot of talent standing in front of the adsorption measurement instrument.
Talent slides a sample tube into the isothermal sleeve.
Talent fixing the seal with an O-ring to attach the tube to the instrument.
Then, fill the dewar with liquid nitrogen while employing appropriate safety and using proper personal protection equipment [1]. Place the dewar on the elevator below the sample [2]. If using p0 tube, attach it and ensure it is configured to sit inside the dewar once the elevator is raised [3]. After that, close the shield doors [4]. 
Talent pouring liquid nitrogen into the dewar while using appropriate safety measures and wearing personal protection equipment. Videographer: Capture this such that the talent is visible properly.
Talent places the dewar on an elevator below the sample.
Talent attaching the p0 tube in a proper manner.
Talent closing the shield doors.
To run the experiment, in the instrument software, click the name of the instrument, followed by Sample Analysis [1]. Click Browse, and select the sample file [2]. Ensure to match the analysis number with the number of the port where the sample is loaded, and then click Start [3].
Videographer: Please film the computer screen for the shots labeled as SCREEN as backup.
SCREEN: To be provided by the author: The name of the instrument is selected, and the option Sample Analysis is clicked.
SCREEN: To be provided by the author: Browse is clicked, and the sample file is selected.
SCREEN: To be provided by the author: The cursor is pointed to the analysis number, and then Start is clicked.
For adsorption measurement, inject nitrogen into the sample tube until the first target pressure within the pressure tolerance range is reached [1]. Leave the sample for the designated equilibration time until the pressure is stable [2]. Repeat this until the nitrogen saturation pressure is reached [3].
SCREEN: To be provided by the author: The valve is opened for injecting nitrogen, and the pressure is being monitored.
SCREEN: To be provided by the author: The status bar and the pressure reading over time during adsorption are displayed.
SCREEN: To be provided by the author: The mouse cursor points to the nitrogen saturation pressure on the screen.
For desorption measurement, open the vacuum valve to desorb nitrogen until the first target pressure within the pressure tolerance range is reached [1]. Leave the sample for the designated equilibration time until the pressure is stable [2]. Repeat until the nitrogen in the sample has been fully desorbed [3]. 
SCREEN: To be provided by the author: The valve is opened for the desorption of nitrogen, and the pressure is being monitored.
SCREEN: To be provided by the author: The status bar and the pressure reading over time during desorption are displayed.
SCREEN: To be provided by the author: The mouse cursor points to the pressure/status on the screen, indicating desorption is complete.
For backfilling, the instrument will automatically backfill the tubes if that option is selected when inputting the analysis parameters [1]. 
SCREEN: To be provided by the author: The sample tube backfilling begins automatically.
Video 5: Analysis of Nitrogen Adsorption Measurement Data for Metal-Organic Framework (MOF)
Demonstrator: Jamie Salinger

Protocol
Proceed to perform the data analysis after collecting all data points for the nitrogen adsorption experiment [1]. In the adsorption instrument software, select File, followed by Export, and choose the experiment file [2]. Enter the file destination and save the file as a spreadsheet. Click OK [3]. 
WIDE: An establishing shot of talent sitting in front of the computer with the adsorption instrument software open on the screen.
SCREEN: To be provided by the author: File is clicked, Exoprt is clicked, and the experimental file is selected.
SCREEN: To be provided by the author: The file destination folder is entered, and the file is saved as a spreadsheet. Then, OK is clicked.
Next, following the displayed BET equation, use the isotherm data to create a BET plot [1-TXT] with the appropriate X and Y axes [2-TXT]. Consider the linear range of the knee for a given isotherm [3].
LAB MEDIA: 65716eq01.jpg 
TXT: BET: Brunauer-Emmett-Teller; p = equilibrium pressure of adsorbate (Pa); p0 = adsorbate saturation pressure (Pa); n = adsorbate uptake amount (m3/g); nm = monolayer capacity (m3/g); C = BET constant (unitless)
LAB MEDIA: 65716eq01.jpg
TXT: X-axis: p/p0; Y-axis: (p/p0)/[n(1-p/p0)]
Text on plain background:

P/P0 range:

1. Mesoporous materials: 0.05 - 0.30
2. Microporous materials: 0.005 - 0.03
Using tools available to automatically detect the linear range for metal-organic framework or MOF materials, ensure the linear range meets the Rouquerol criteria [1-TXT]. 
SCREEN: To be provided by the authors: The linear range of MOF materials is detected. TXT: Linear range: Slope = (C-1)/(nmC); Y-intercept = 1/nmC
Then, use the values of the BET plot’s slope and the y-intercept to calculate the BET constant and the monolayer capacity [1]. Using the displayed equation, calculate the total surface area with the help of the monolayer capacity and adsorbate properties [2-TXT].
SCREEN: To be provided by the authors: The BET plot’s slope and the y-intercept are used to calculate the BET constant and the monolayer capacity.
LAB MEDIA: 65716eq03.jpg
TXT: n = desorption step (unitless); vn = volume of pores emptied of capillary condensate (m3); ΔVn = volume of adsorbate removed from pores (m3); Δtn = change in adsorbed layer thickness (m); A = surface area of pores involved in desorption (m2); Rn = BJH constant dependent on average pore size (unitless); c = BJH constant, dependent on average adsorbed layer thickness (unitless)
Authors: Please record all shots labeled as SCREEN using screen recording software, and upload the video files to your project page as soon as possible. https://review.jove.com/account/file-uploader?src=20043428
Representative Results
A typical Type 1 nitrogen isotherm was obtained for UiO-66, which indicated a microporous structure and nitrogen monolayer formation [1]. The key values obtained from the BET analysis indicated that an acceptable linear region was selected for the analysis [2].
LAB MEDIA: Figure 2
LAB MEDIA: Table 1
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