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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)  N
Can you record movies/images using your own microscope camera? (Y/N) 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) 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.)
1.8, 1.11, 1.13, 3.3, 3.6, 6.2.3
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.)
1.11, 6.2.3
5. Will the filming need to take place in multiple locations? (Y/N) N
If yes, how far apart are the locations? 
No, the filming needs only our laboratory.
If you will need separate places for experiment and for explanation of protocol,
we can prepare two connected rooms.


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.

1.1. Syed Ragib Safi: The main advantages of this procedure are that the gel selectively adsorbs arsenic from groundwater at higher arsenic concentrations than the other techniques, and the gel can be regenerated [1]. 

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Syed Ragib Safi: Demonstration of this method is critical because the preparation of the gel and the adsorption experiments need to be visualized to replicate the experiments [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

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

1.3. Takehiko Gotoh: Arsenic is found in the groundwater of more than 21 countries. The implications of this technique can be extended toward the challenge of removing arsenic from contaminated water [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.4. Takehiko Gotoh: This method can also be applied to the treatment of industrial effluent contaminated with arsenic [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.5. Satoshi Nakai: When trying this technique for the first time, follow the precautions strictly at all times. The formation of the gel block may be challenging if the solutions are not mixed properly and proportionately [1].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
Section - Protocol
2. Synthesis of the DMAPAAQ+FeOOH Gel Composite
2.1. Dry two 20 milliliter measuring flasks and two 20 milliliter beakers equipped with magnetic stir bars [1]. Transfer 4.13 grams of DMAPAAQ, 0.31 grams of N,N’-methylene bisacrylamide (bis uh-kril-uh-mahyd), 0.5 grams of sodium sulfite, and 3.36 grams of sodium hydroxide to one 20 milliliter beaker [2-TXT]. 
2.1.1. MED: Talent dries two 20 milliliter measuring flasks and two 20 milliliter beakers equipped with magnetic stir bars. 
2.1.2. CU: Beaker as talent transfers the reagents there. Use labeled containers whenever possible for view clarity. TEXT: DMAPAAQ = cationic N,N-dimethylamino propylacrylamide methyl chloride quaternary
2.2. Dissolve the solution wholly in distilled water as ‘solvent,’ stirring it for 30 minutes with a magnetic stir bar [1].
2.2.1. CU: Solution as it stirs. 
2.3. Transfer the mixture from the beaker to one 20 milliliter measuring flask and add distilled water to generate a 20 milliliter solution [1]. Label the solution as the “monomer solution” [2].
2.3.1. CU: Beaker/flask as talent transfers the mixture from the beaker to one 20 mL measuring flask and adds water.
2.3.2. CU: Flask as talent labels it as “monomer solution.”
2.4. Similarly, take 0.54 grams of ammonium peroxodisulfate (puh-rok-soh dahy-suhl-feyt) and 7.57 grams of iron chloride in another 20 milliliter beaker [1].
2.4.1. MED: Talent adds APS and FeCl3 to another 20 milliliter beaker.
2.5. Dissolve the solution completely in distilled water, stirring it for 30 minutes with a magnetic stir bar [1].
2.5.1. CU: Beaker as talent adds distilled water and starts it stirring. 
2.6. Transfer the mixture from the beaker to another 20 milliliter measuring flask and add distilled water to compose a 20 milliliter solution [1]. Label the solution as the “initiator solution” [2].
2.6.1. MED: Talent transfers the mixture from the beaker to another 20 milliliter measuring flask and adds distilled water to compose a 20 milliliter solution.
2.6.2. CU: Solution as talent labels it as the “initiator solution.”
2.7. After preparing the experimental setup as diagramed in the text protocol, transfer the solutions into the respective 20 milliliter separating funnels [1]. Purge the solutions with nitrogen gas for 30 minutes [2].
2.7.1. CU: Setup as talent transfers the solution into the respective 20 milliliter separating funnels.
2.7.2. CU: Setup as talent purges the solutions with nitrogen gas.
2.8. Mix the solutions together and stir them in a 50 milliliter test tube with an electric stirrer [1]. Then, place the mixture into a chiller maintained at 10 degrees Celsius for 4 hours [2]. Take out the gel block from the test tube and place it on a flat cutting board [3].
2.8.1. CU: 50 mL test tube as talent mixes the solutions together and stirs them in a 50 mL test tube with an electric stirrer.
2.8.2. MED: Talent places the mixture into a chiller at 10 degrees Celsius for 4 hours.
2.8.3. CU: Gel block as talent removes it from the test tube and places it on a flat cutting board.
2.9. Cut the gel block into a cubic shape, 5 millimeters in length [1]. Soak the gel slices with de-ionized water for 24 hours to remove the impurities [2-TXT]. 
2.9.1. CU: Gel block as talent cuts it into a cubic shape.
2.9.2. MED: Talent adds deionized water to the gel block to soak. TEXT: Replace water after 12 h  
2.10. The next day, spread the gel slices onto a Petri dish and dry them at room temperature for 24 hours [1]. Place the Petri dish with the gel slices in the oven at 50 degrees Celsius 24 hours [2].
2.10.1. CU: Petri dish as talent spreads the gel slices to dry.
2.10.2. MED: Talent places the Petri dish with the gel slices in the oven at 50 degrees Celsius.
3. Arsenic Adsorption Experiment
3.1. Dry five 40 milliliter plastic containers [1]. Then, measure and place 20 milligrams of dried gel in each 40 milliliter plastic container [2].
3.1.1. MED: Talent dries five 40 milliliter plastic containers.
3.1.2. CU: 40 mL plastic containers as talent places 20 mg of dried gel in each one.
3.2. Add 40 milliliters of disodium hydrogen-arsenate hepta-hydrate solution to each container at a different concentration [1-TXT]. Keep the containers in the stirrer at 20 degrees Celsius and 120 rpm for 24 hours [2].
3.2.1. MED: Talent adds 40 milliliters of disodium hydrogenarsenate heptahydrate solution to each container at a different concentration. Use labeled containers whenever possible for viewer clarity. TEXT: 0.1 mM, 0.2 mM, 0.5 mM, 1 mM, 2 mM
3.2.2. CU: Containers as they stir at 20 degrees Celsius and 120 rpm.
3.3. Collect a 5 milliliter sample from each container and place in a plastic tube using a micropipette [1]. 
3.3.1. CU: Plastic tube as talent collects a 5 mL sample from each container and places it in a plastic tube.
3.4. Measure the equilibrium arsenic levels in the solutions using high performance liquid chromatography, or HPLC. Use a 4 by 200 millimeter analytical column, a 4 by 50 millimeter guard column, and a 4 millimeter suppressor [1-TXT]. 
3.4.1. MED: Talent attaches the columns to the HPLC. TEXT: See text for HPLC conditions
4. Regeneration Analysis
4.1. For adsorption analysis, add 20 milligrams of dried gel to a dried 40 milliliter plastic container [1]. Then, add 40 milliliters of a 0.2 milliMolar disodium hydrogen-arsenate heptahydrate solution to the container [2].
4.1.1. MED: Talent adds 20 milligrams of dried gel to a dried 40 milliliter plastic container.
4.1.2. [bookmark: _GoBack]CU: Container as talent adds 40 milliliters of a 0.2 millimolar disodium hydrogenarsenate heptahydrate solution there. Use labeled containers whenever possible.
4.2. Keep the container in the stirrer at 20 degrees Celsius and 120 rpm for 24 hours [1]. Then, collect a 5 milliliter sample in a plastic tube using a micropipette [2]. Evaluate the equilibrium arsenic level in the solution using HPLC, as before [3].
4.2.1. CU: Container with solution as it stirs at 20 degrees Celsius.
4.2.2. CU: Micropipette as talent uses it to collect a 5 mL sample in a plastic tube.
4.2.3. WIDE: Talent approaches the HPLC with the sample tube.
4.3. To clean the gel, first obtain a mesh sieve [1]. Carefully collect the fragile gel pieces one at a time so that they do not break and place them in the mesh sieve [2]. 
4.3.1. MED: Talent obtains a mesh sieve from storage (for example from the shelf).
4.3.2. CU: Mesh sieve/gel pieces as talent carefully collects the gel pieces and places them onto the mesh sieve.
4.4. Wash the gel for a minimum of five times using de-ionized water so that any remaining arsenic on the surface of the gel is washed away [1].
4.4.1. CU: Gel pieces on the mesh sieve as talent washes them using de-ionized water.
4.5. For desorption analyses, carefully transfer the fragile gel pieces into a dried 40 milliliter plastic container [1]. Add 40 milliliters of a 0.5 Molar sodium chloride solution to the container [2]. Keep the container in the stirrer at 20 degrees Celsius and 120 rpm for 24 hours [3].
4.5.1. CU: 40 mL plastic container as talent transfers the fragile gel pieces there.
4.5.2. CU: Container as talent adds 40 milliliters of a 0.5 Molar sodium chloride solution. Use labeled containers whenever possible for viewer clarity.
4.5.3. MED: Talent leaves the solution to stir at 20 degrees Celsius and 120 rpm.
4.6. Collect a 5 milliliter sample in a plastic tube using a micropipette and evaluate the equilibrium arsenic level in the solution using HPLC, as before [1].
4.6.1. CU: Plastic tube/micropipette as talent collects a 5 mL sample.
4.7. Repeat the process for eight complete cycles with each cycle including two rounds of the adsorption and desorption analyses steps separated by gel cleaning steps [1-TXT].
4.7.1. WIDE: Talent proceeds to the gel cleaning steps. TEXT: See text for more analyses



Section – Results
5. Results: Analysis of the Cationic N,N-Dimethylamino Propylacrylamide Methyl Chloride Quaternary Polymer Gel containing Iron Hydroxide (DMAPAAQ+FeOOH)
5.1. The arsenic adsorption amount by the cationic polymer gel containing iron hydroxide was plotted at different concentrations of arsenic [1]. The results show that the maximum arsenic adsorption capacity of the gel was 1.63 milliMol per gram [2]. The data are fit with the Langmuir isotherm model [3].
5.1.1. LAB MEDIA: Figure 5.png 
5.1.2. LAB MEDIA: Figure 5.png – Video editors, please emphasize the last point on the curve.
5.1.3. LAB MEDIA: Figure 5.png – Video editors, please emphasize the red curve.
5.2. The selective adsorption of arsenic was examined with coexisting Sulphate anion [1]. The results show that even if Sulphate anion was present in the solution our gel, DMAPAAQ + FeOOH, adsorbed arsenic selectively because of the FeOOH components in the gel structure [2]. 
5.2.1. LAB MEDIA: Figure 6.png 
5.2.2. LAB MEDIA: Figure 6.png – Video editors, please emphasize the red curve.
5.3. The reusability of the gel was examined for eight continuous days using arsenic solutions for adsorption and sodium chloride for desorption processes [1]. 
5.3.1. LAB MEDIA: Figure 7.png 
5.4. A regeneration efficiency of 87.6% was calculated from the regeneration efficiency from the adsorption data on day 1 and day 7 [1].
5.4.1. LAB MEDIA: Figure 7.png - Video editors, please emphasize the point at day 1 and the point at day 7 as narrated.



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Syed Ragib Safi: Arsenic is extremely hazardous. Please use gloves, long-sleeved clothing, and experimental goggles at all times during the experiment to prevent any contact of arsenic solution with the skin and eyes [1]. 
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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