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

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N_____ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.)  Steps: 2.3.1, 2.6(microwave oven), 3.1.1, 3.2.1, 3.5.1, 4.11.1
D.  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.) No 
E.  Will the filming need to take place in multiple locations? (Y/N) ___N____ If yes, how far apart are the locations? ___________________________________________________

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Kunquan Li: This method can help answer key questions in the utilization of biomass and wastewater remediation field, such as preparation of modified biomass-based carbon for removal of heavy metals in wastewater [1-MED].
1.1.1. Kunquan speaks towards the camera (looking just off-camera), interview style.
1.2. Zeqing Wan: The main advantage of this technique is that the microwave pyrolysis benefits the subsequent modification process to simultaneously introduce more nitrogen and oxygen functional groups on the carbon [1-MED].
1.2.1. Zeqing speaks towards the camera (looking just off-camera), interview style.
Protocol: (read by voice talent at JoVE)
2. Preparation of Bagasse-based Activated Carbon
2.1. To begin, rinse the bagasse (pronounced as “buh-gas”) with deionized water and put the samples in a drying oven at 100 degrees Celsius for 10 hours [1-MED-over the shoulder-TXT].
2.1.1. Talent places the rinsed bagasse into a drying oven.  TEXT Overlay: Bagasse obtained from a farm in Jiangsu, China   

2.2. Crush the dried bagasse with a grinder [1-MED]. Then, sieve the powder through a 50-mesh sieve [2-CU].
2.2.1. Talent crushes the dried bagasse with a grinder.
2.2.2. Powder as talent sieves it through a 50-mesh sieve. 
2.3. Now, place 30 grams of fine bagasse powder into a 15 weight percent phosphoric acid solution in a 1 to 1 weight ratio for 24 hours [1-MED-over the shoulder].  Dry the mixture in an oven at 105 degrees Celsius for 6 hours [2-CU].
2.3.1. Talent places 30 grams of fine bagasse powder into a 15 weight percent phosphoric acid solution in a 1 to 1 weight ratio.
2.3.2. Mixture as talent inserts into an oven at 105 degrees Celsius.
2.4. Collect the resulting product as the precursor for bagasse-based activated carbon, or BAC (pronounced as letters) [1-MED-over the shoulder].
2.4.1. Product as talent collects it from the oven.
2.5. Now, put 15 grams of the precursor in a microwave oven with a 2.45 gigahertz frequency [1-CU-TXT]. 
2.5.1. Microwave oven as talent puts 15 grams of the precursor there.  TEXT Overlay: See text for electrical-furnace-pyrolysis method
2.6. Set the power of the microwave oven at 900 Watts to pyrolyze the sample for 22 minutes [1-MED-over the shoulder].
2.6.1. Talent sets the power of the microwave oven at 900 Watts for 22 minutes
2.7. Ensure a nitrogen flow rate of 20 milliliters per minute with a rotor flowmeter [1-CU].  The air inlet of the rotor flowmeter is connected to a nitrogen cylinder using a hose, while the outlet is connected to the air inlet of the microwave oven [2-MED].
2.7.1. Rotor flowmeter as talent adjusts the nitrogen flow rate at 20 mL/min with the rotor flowmeter.
2.7.2. Pan the rotor flowmeter to show it is connected to a nitrogen cylinder and the microwave oven.
2.8. After allowing the resultant carbon to cool to room temperature in nitrogen, triturate and collect the carbon sample in a beaker [1-MED-over the shoulder].
2.8.1. Talent titurates and collects the carbon sample in a beaker.
2.9. Now, add 300 milliliters of 0.1 Molar hydrochloric acid [1-CU].  Stir the mixture using a magnetic stirrer at 200 rpm for more than 12 hours at room temperature [2-MED-over the shoulder].
2.9.1. Beaker as talent adds 300 milliliters of 0.1 Molar hydrochloric acid.  Use labeled containers.
2.9.2. Talent starts the mixture stirring at 200 rpm.
2.10. Filter the carbon by filter paper with vacuum filtration [1-CU].  Then, rinse the sample with deionized water until the pH value of the wash water is greater than 6 [2-MED].  
2.10.1. Filter paper as talent filters the carbon by filter paper with vacuum filtration.
2.10.2. Talent rinses the sample with deionized water, checking the pH value of the wash water.
2.11. Dry the microwave-pyrolyzed bagasse-based activated carbon, or MBAC (pronounced as individual letters), in a vacuum drying oven at 105 degrees Celsius for 24 hours [1-CU].
2.11.1. MBAC as talent places it into a vacuum drying oven at 105 degrees Celsius.
3. Modification of Microwave-pyrolyzed Bagasse-based Activated Carbon
3.1. Mix 50 milliliters of concentrated sulfuric acid and 50 milliliters of concentrated nitric acid in a beaker at 0 degrees Celsius [1-MED].  Then, add 10 grams of MBAC to the mixed solution [2-CU].  Use a magnetic stirrer to stir the mixture for 120 minutes at 200 rpm [3-MED-over the shoulder].
3.1.1. Talent mixes 50 mL of concentrated sulfuric acid and 50 milliliters of concentrated nitric acid in a beaker in an ice bath.  Use labeled containers.
3.1.2. Mixed solution as talent adds 10 grams of MBAC there.
3.1.3. Talent starts the solution stirring at 200 rpm.
3.2. Filter the nitrified MBAC by filter paper with vacuum filtration [1-CU].  Wash the carbon with deionized water until the wash water reaches pH 6 [2-MED-over the shoulder].  Then, dry the washed carbon in a drying oven at 90 degrees Celsius for 24 hours [3-MED].
3.2.1. MBAC as talent filters it with filter paper with vacuum filtration.
3.2.2. Talent washes the carbon with deionized water while checking the wash with pH strips. 
3.2.3. Talent places the washed carbon into a drying oven.
3.3. In a three-necked flask, add 5.05 grams of the resulting product, 50 milliliters of deionized water, and 20 milliliters of 15 Molar ammonia solution [1-CU].
3.3.1. Three-necked flask as talent adds 5.05 grams of the resulting product, 50 milliliters of deionized water, and 20 milliliters of 15 Molar ammonia solution to it.  Use labeled containers.
3.4. Stir this mixture for 15 minutes with a magnetic stirrer at 200 rpm [1-MED-over the shoulder].  Then, add 28 grams of sodium dithionite (pronounced as “dahy-thahy-uh-niyt”), and leave the mixture stirring at room temperature for 20 hours [2-CU].
3.4.1. Talent starts the mixture stirring and starts a timer to count down from 15 minutes.
3.4.2. Flask as talent adds 28 grams of sodium dithionite there.
3.5. After 20 hours, fit a reflux condenser to the flask and warm the mixture up to 100 degrees Celsius using an oil bath [1-MED-over the shoulder].  Add 120 milliliters of 2.9 Molar acetic acid to the flask [2-MED].  Then, allow the mixture to stir for 5 hours with a magnetic stirrer under reflux [3-CU]. 
3.5.1. Talent fits a reflux condenser to the flask and warms the mixture up in an oil bath.
3.5.2. Talent adds 120 milliliters of 2.9 Molar acetic acid to the flask.  Use labeled containers.
3.5.3. Mixture as it refluxes and stirs.
3.6. Remove the oil bath to allow the solution to cool down to room temperature [1-MED].  Filter the carbon sample and wash it with deionized water until the solution pH is greater the 6 [2-CU].  Dry the modified MBAC at 90 degrees Celsius and denote it as “MBAC-Nitrogen” [3-MED-over the shoulder].
3.6.1. Talent removes the oil bath to allow the solution to cool to room temperature.
3.6.2. Carbon sample as talent washed it with deionized water, checking the pH.
3.6.3. Talent places the sample, labeled as “MBAC-N”, into the oven to dry.
4. Adsorbent Characterization and Cu(II)-adsorption Experiments
4.1. To perform structural characterization through nitrogen adsorption and desorption isotherms, first weigh an empty sample tube [1-MED-over the shoulder].  Add approximately 0.15 grams of the carbon sample to the sample tube [2-CU].
4.1.1. Talent weighs an empty sample tube.
4.1.2. Sample tube as talent adds 0.15 grams of the carbon sample to the sample tube.
4.2. Degas the sample at 110 degrees Celsius for 5 hours in a vacuum [1-MED].  Then, weigh the sample tube containing carbon and calculate the weight of the carbon sample [2-MED-over the shoulder].
4.2.1. Talent places the sample at 110 degrees Celsius in a vacuum.
4.2.2. Talent weighs the sample tube and calculates the weight of the carbon sample.
4.3. Install the sample tube into the test area of the surface-area and porosimetry analyzer using liquid nitrogen to measure it at minus 196 degrees Celsius [1-CU].
4.3.1. Analyzer as talent installs the sample tube into the test area at minus 196 degrees Celsius.
4.4. To perform the chemical characterization using Fourier transform infrared spectroscopy, first check the temperature and hygrometer [1-MED].  The temperature should be 16 to 25 degrees Celsius and the relative humidity 20 percent to 50 percent [2-CU]. 
4.4.1. Talent approaches the Fourier transform infrared spectrometer to check the temperature and hygrometer.
4.4.2. Display showing the temperature is between 16 and 25 degrees Celsius and that the relative humidity is 20 percent to 50 percent.
4.5. Remove the desiccant and dust cover in the sample storehouse [1-MED-over the shoulder]. [Note to Video editor]: Steps 4.5 and 4.6 and their shots are switched. Old 4.5 (4.5.1)( New 4.6 (4.6.1), Old 4.6 (4.6.1, 4.6.2)( New 4.5 (4.5.1, 4.5.2). 
4.5.1. Talent removes the desiccant and dust cover in the sample storehouse.
4.6. Dry the carbon sample and potassium bromide at 110 degrees Celsius for 4 hours to avoid the effect of water on the spectrum [1-CU].  Then, mix the carbon sample with potassium bromide and use a press mechanism to prepare the test sample [2-MED-over the shoulder].
4.6.1. Oven as talent places the sample in to dry the sample.
4.6.2. Talent places the carbon sample mixed with potassium bromide into the press mechanism.
4.7. Place the sample in the test area and set the parameters of the software [1-CU].  Then, save the spectra and take out the sample before processing the spectra [2-MED-over the shoulder]. 
4.7.1. Instrument as talent places the sample into the test area and sets the parameters.
4.7.2. Talent saves the spectra and takes out the sample.
4.8. To perform the copper ion adsorption experiments, first adjust the pH of copper sulfate solutions to pH 5 using 0.1 Molar Nitric Acid and 0.1 Molar sodium hydroxide solutions [1-MED-TXT].  
4.8.1. Talent uses 0.1 Molar Nitric Acid and 0.1 Molar sodium hydroxide solution to adjust the pH of each copper solution using a pH meter.  Use labeled containers.  TEXT Overlay: See text for initial CuSO4 solution concentrations
4.9. Then, place 0.05 grams of adsorbent in each of the conical flasks, containing 25 milliliters of the pH-adjusted copper sulfate solutions [1-CU]. 
4.9.1. Conical flasks containing 25 mL of copper sulfate as talent places 0.05 grams of adsorbent there.  
4.10. Fit lids on the conical flasks and put them in a thermostatic orbital shaker, with a stirring rate of 150 rpm, at 5 degrees Celsius, 25 degrees Celsius and then 45 degrees Celsius, for 240 minutes at each temperature [1-MED-over the shoulder].  
4.10.1. Talent fits the lids on the conical flasks and puts them in the thermostatic orbital shaker and sets the stirring rate/temperature.
4.11. Use 0.22 micron membrane filters to separate the adsorbents from the solution [1-CU].  Finally, use flame atomic absorption spectrophotometry to determine the copper concentration of the filtrate [2-MED-over the shoulder-TXT].
4.11.1. Membrane filter as talent separates the adsorbents from the solution.
4.11.2. Talent works on a flame atomic absorption spectrophotometer to determine the copper concentration.  TEXT Overlay: See text for further characterization 
5. Results: Adsorbent Characterization and Comparison of Adsorption Ability for Cu(II) 
5.1. Structural characteristics and elemental compositions of all samples are shown here [1-LM].  Microwave pyrolysis and modification contribute to a smaller specific surface area… [2-LM] and smaller total pore volume… [3-LM], but a greater nitrogen and oxygen content [4-LM].
5.1.1. 58161_Li_Tab1.png
5.1.2. 58161_Li_Tab1.png – Video editors, please highlight the 2 cells corresponding to the row labeled “BET surface area” and in the columns labeled “MBAC” and “MBAC-N.”
5.1.3. 58161_Li_Tab1.png – Video editors, please highlight the 2 cells corresponding to the row labeled “Total pore volume” and in the columns labeled “MBAC” and “MBAC-N.”
5.1.4. 58161_Li_Tab1.png – Video editors, please highlight the 4 cells corresponding to the rows labeled “N” and “O” and in the columns labeled “MBAC” and “MBAC-N.”
5.2. FTIR spectra show that the modified carbon materials have obtained distinct nitrogen/oxygen functional groups, and the microwave-pyrolyzed carbon gets more [1-LM]. 
5.2.1. Figure 2.tif – Video editors, please highlight the two bottom panels as the second half of the sentence is narrated.
5.3. Effect of pH on copper ion adsorption by all samples is shown here [1-LM].  MBAC-Nitrogen presents a better copper ion adsorption… [2-LM] than EBAC-Nitrogen [3-LM].  Although EBAC-Nitrogen has a lower surface area and pore volume, owing to more abundant nitrogen/oxygen surface groups [4-LM].
5.3.1. Figure 3.tif

5.3.2. Figure 3.tif – Video editors, please highlight the red solid plot. 
5.3.3. Figure 3.tif – Video editors, please highlight the blue solid plot. 
5.3.4. Figure 3.tif – Video editors, please remove highlighting.
5.4. Is this model, the mechanism for copper ion adsorption by modified carbon is proposed.  In this reaction process, the chemical adsorption mainly involves ion exchange and complexing [1-LM].
5.4.1. Figure 5.png
6. Conclusion (said by authors on camera)

6.1. Kunquan Li: While attempting to use the one-step approach to prepare biomass-based mesoporous carbon with better physicochemical properties by microwave pyrolysis, it’s important to determine the optimal experimental conditions, considering the effect of the impregnation ratio, pyrolysis time, and microwave oven power [1-MED].
6.1.1. Kunquan speaks towards the camera (looking slightly off-camera), interview style.
6.2. Zeqing Wan: Following this procedure, other modification methods, that can effectively introduce more functional groups on the carbon, can be performed in order to overcome shortcomings, like the decrease of specific surface area and total pore volume [1-MED].
6.2.1. Zeqing speaks towards the camera (looking slightly off-camera), interview style.
6.3. Kunquan Li: After its development, this technique paved the way for researchers in the field of functionalized nanomaterial to explore rapid preparation of high-adsorptive carbon from biomass for wastewater remediation [1-MED].
6.3.1. Kunquan speaks towards the camera (looking slightly off-camera), interview style.
6.4. Zeqing Wan: Don't forget that working with concentrated sulfuric acid and concentrated nitric acid can be extremely hazardous and precautions such as protective spectacles should always be taken while performing this procedure [1-MED].      

6.4.1. Zeqing speaks towards the camera (looking slightly off-camera), interview style.
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

LAB MEDIA (LM):
58161_Li_Tab1.png  
Figure 2.tif  
Figure 3.tif

Figure 5.png
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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