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Scriptwriter Name: Tara Cass
Lab Manual: Chemistry 102
Lab: Column Chromatography of Food Dye

Notes to authors are in italics and highlighted. 

Video A: Instructor’s Guide to Setup – Column Chromatography of Food Dye

1. [bookmark: _Hlk511390330]List of Materials (assuming a lab group of 10 students working in pairs)
1.1. Laboratory Equipment to be Prepared by Instructor
· Non-halogenated organic waste container
· Silica gel waste container
· Hazardous waste label x 2 (if containers are not pre-labeled)
· Pencil (if containers are not pre-labeled)
· Rigid-sided glass waste container
· Top-loading or analytical balance x 2
· Weighing boat x 20
· Curved scoop or spatula x 2
· Box of laboratory wipes x 2
· Distilled or deionized water dispenser (if available)

1.2. Materials for Students and Instructor
A moderate excess for reagents and disposable items is included in these numbers.
· 0.25 US fl. oz. (7.4 mL) of green food coloring containing tartrazine (FD&C Yellow 5, E102) and erioglaucine (FD&C Blue 1, E133)[endnoteRef:1] [1:  If you are in a region where Green S (E142, C.I. 44090) is approved for use as a food additive, such as the E.U., Australia, or New Zealand, please double-check that the green food coloring that you use is composed of a mixture of tartrazine (FD&C Yellow 5, E102, C.I. 19140) and erioglaucine (Brilliant Blue FCF, FD&C Blue 1, E133, C.I. 42090).] 

· 400 mL 95% (190 proof) ethanol
· 300 mL distilled or deionized water (if lab has no dispenser)
· 250 mL acetone (any grade)
· 15 g sand, 40-100 mesh
· 30 g silica gel powder for column chromatography (35-70 mesh, 100 grade)
· Roll or bag of cotton or glass wool[footnoteRef:1] x 1 [1:  Each student will only need a pinch or small piece of cotton or glass wool.] 

· 25 mL glass or plastic gravity-flow chromatography column x 5
· [ALTERNATIVE] 50 mL glass or plastic straight-bore volumetric burette[footnoteRef:2] (I.D. 1.5 cm) x 5 [2:  High-precision (class A) burettes are not required for this lab; class B or ungraded burettes are fine. Both ‘to contain’ (TC or IN) and ‘to deliver’ (TD or EX) burettes are acceptable for this lab.] 

· Small powder funnel x 10
· 5 mL glass volumetric flask with cap x 1
· Square of plastic paraffin film x 2
· 5 mL glass graduated cylinder x 5
· 50 mL glass or plastic beaker x 25
· 100 mL glass or plastic beaker x 5
· 50 mL glass or plastic graduated cylinder x 10
· Glass stirring rod x 5
· Box of long-stem Pasteur pipettes x 1 (min. 60 pipettes)
· Pipette bulb x 10
· Laboratory stand x 5
· Burette clamp x 5
· 30-40″ (75-100 cm) blunt-ended stiff metal wire or wooden rod x 1
· Roll of laboratory tape x 6
· Labeling pen or marker x 6
· Metric ruler x 5
· 250 mL plastic wash bottle x 1


2. Preparation of the Dye Solution
Disclaimer: Here we show preparation of the dye solution for 10 students working in pairs, with some excess. Please adjust quantities as needed.
Before you get started, put on a lab coat, safety glasses, and nitrile gloves, [1-WIDE] and make sure that the lab has a labeled organic waste container. [2-MED] Now, let’s prepare 5 milliliters of a green food dye solution in ethanol. [3-ECU]
[bookmark: _Ref7778243]Talent (already wearing their lab coat) puts on safety glasses and nitrile gloves. | Also used in 4.3.1. 
Still shot of an organic waste container in a fume hood (light on), with the container’s label facing the camera.
[bookmark: _Ref523824103]Use shot 2.4.4. (“finished product” shot of the green dye solution)
First, tare a clean, empty 5-milliliter volumetric flask. [1-MED] Then, slowly add green food dye to the flask [2-MED] until it contains 2.5 grams of fluid. [3-CU]
Talent places a 5-mL volumetric flask on a balance and presses the ‘tare’ button.
Talent adds green food coloring by drops to the volumetric flask.
A closer view of the balance reading and the bottom of the volumetric flask as the mass reading reaches 2.5 g.
Now, add about 1.5 milliliters of 95% ethanol, [1-MED] stopper the flask, and seal it with plastic paraffin film. [2-MED] Hold the stopper firmly in place and invert the flask a few times to mix the ethanol and food dye together. [3-MED]
Talent draws up 95% ethanol from a labeled container with a Pasteur pipette and pipettes it into the flask.
Talent stoppers the flask and wraps a square of parafilm around the top of the flask.
Talent holds the stopper in place and inverts the flask several times.
Then, open the flask and fill it to the line with 95% ethanol. [1-MED] Seal the flask and invert it until the solution color looks even throughout. [2-MED] Label the flask with its name and concentration, and place it in a central area. [3-MED][4-CU]
With the stopper and the unwrapped parafilm visible nearby, talent adds ethanol to the flask to reach the line.
With the flask stoppered and sealed with parafilm, talent inverts the flask while holding the stopper in place until it appears well-mixed.
Talent writes ‘0.5 g/mL green dye solution’ on the stoppered volumetric flask.
[bookmark: _Ref523824111]A close-up “finished product” shot of the volumetric flask of green solution. | Also used in 2.1.3. 
3. Preparation of the Laboratory
Now, let’s set up the lab. First, ensure that the lab has labeled waste containers for silica gel and glass. [1-WIDE] Fill a plastic wash bottle with acetone and set it by the organic waste container. This is for students or teaching assistants who will clean the columns after the lab. [2-MED]
Talent approaches the waste hood, places a labeled waste container for silica gel in the waste hood, and checks that the glass/sharps container is not full.
At the waste hood, talent fills an open wash bottle with acetone, closes the bottle of acetone and the wash bottle, and puts the wash bottle by the organic waste container.
Next, place a container of silica gel powder, a container of sand, a box of laboratory wipes, several clean spatulas, and enough weighing boats for each student group by a calibrated balance in a well-ventilated area. [1-MED] Place a bottle of 95% ethanol in a nearby hood. [2-MED]
Talent puts a bottle of silica gel, a bottle of sand, a box of Kimwipes, a spatula, and 10-15 weighing boats next to a balance.
Talent puts a small bottle of ethanol in a fume hood.
Then, make sure that the stopcocks for the columns fit securely, but still turn easily. Close the stopcocks after testing them, [1-MED] and distribute the columns to the benchtop workspaces. [2-MED] Make sure that each workspace has a lab stand or scaffold and an appropriate clamp for the column being used. [3-MED/WIDE]
[bookmark: _Ref536021667]Talent pulls/pushes slightly on the stopcock of a burette to show that it is not too loose, turns the stopcock to show that it turns smoothly, and then closes the stopcock. 
Talent places a burette with a closed stopcock on the benchtop of a student work area.
Talent places a lab stand and a burette clamp on the benchtop near the burette.
Then, provide five 50-milliliter beakers, a 100-milliliter beaker, a 5-milliliter graduated cylinder, two 50-milliliter graduated cylinders, two small powder funnels, and a glass stirring rod to each workstation. [1-MED]
Talent sets a tray containing the named glassware on the benchtop and places the items on the benchtop as they are named, one by one. (Read script aloud for pacing.) 
Also, make sure that the workspaces have laboratory tape, marking pens, a ruler, and at least two pipette bulbs. [1-MED] Lastly, place glass or cotton wool; at least one long, blunt-ended metal or wooden rod; and at least one box of Pasteur  pipettes in the central area with the dye solution. [2-MED]
Talent sets a tray containing the named items on the benchtop and places the items on the benchtop as they are named, one by one. (Read script aloud for pacing.)
[bookmark: _Ref523825870]Talent puts a package of cotton wool pieces next to a closed box of Pasteur pipettes and a long wire, and then opens the box of Pasteur pipettes.


Video B: Student Laboratory Exercise – Column Chromatography of Food Dye
4. Experiment – No Title Slide
In this experiment, you’ll use silica gel column chromatography to separate green food coloring [1] into its component blue and yellow dyes, called erioglaucine (err-ee-o-glau-seen /ˌɛr iː ɵˈglaʊ siːn/) and tartrazine (tar-truh-zeen /ˈtɑːr trə ziːn/). [2]
[bookmark: _Ref523914720]Use shot 4.20.2. (talent applies the green food coloring to the column)
See storyboard.
First, you’ll use 95% ethanol to elute the dye with a weaker affinity for silica gel. [1] Then, you’ll flush the second dye from the column with water. [2] To recover the purified dyes, you will collect each band of dye as it leaves the column. [3] These collected volumes are called fractions. [4-TXT]
[bookmark: _Ref7618093][bookmark: _Ref523915108][bookmark: _Ref523917106]Use shot 4.23.1. (talent pipettes ethanol into the column after the dye has been loaded onto the column)
[bookmark: _Ref7618437]Use shot 4.27.2. (talent puts the ‘water fraction’ beaker under the column)
[bookmark: _Ref7686521]Split shot of 4.26.1. and 4.29.2. (the blue band reaching the bottom of the column and being collected in a beaker and the yellow band reaching the bottom of the column and being collected in a beaker)
[bookmark: _Ref523915307]Use shot 4.29.4. (the two fractions side by side with the labels obscured) TEXT: Fractions
Disclaimer: We suggest that students work in pairs for this experiment.
Now, let’s get started. To begin, put on a lab coat, safety glasses, and a pair of nitrile gloves. [1-WIDE] Then, bring the column or burette provided to you to the central supply area. [2-MED/WIDE]
[bookmark: _Ref7779023]Use shot 2.1.1. (talent demonstrates PPE)
Talent picks up the burette from the benchtop and moves towards the central area.
Obtain a piece of cotton or glass wool [1-MED] that is about 1 centimeter by 1 centimeter in size. [2-CU] Press the cotton wool into the top of your column and use a long, blunt-ended wire or rod to push it down to plug the column just above the stopcock. [3-MED]
Talent picks up a small piece of cotton from a bag or roll.
A close-up view of the small piece of cotton next to a ruler to provide a scale.
Talent presses the cotton into the top of the burette, picks up the long wire/rod, and presses the cotton down to the narrow bottom of the burette.
The cotton must be stable, but don’t pack it too densely because the solvent needs to pass through it easily. [1-CU] Make sure that the stopcock can turn freely without catching on the plug. [2-CU]
A close-up view of the cotton plug in the burette. After 1-2 seconds, talent gently presses down on the top of the plug with the long rod and then lifts the rod to let the cotton spring back (i.e., showing that the cotton is not densely packed).
Talent opens and closes the stopcock to show that the cotton is not catching in it. (The stopcock and cotton plug should both be entirely visible in this shot.)
Now, bring the column back to your workspace and attach a burette clamp to a lab stand. [1-MED] Clamp the column upright with about 4 inches of space underneath it. Make sure that the stopcock is closed. [2-MED/WIDE] Label a 100-milliliter beaker as ‘waste’, and place it under the column. [3-MED]
Talent tightens the screw of the burette clamp around the rod of a lab stand.
Talent fixes the burette in the clamp and adjusts the height so that a 100-mL beaker will fit under it, and then turns the stopcock so that it is horizontal.
Talent writes ‘waste’ on a 100-mL beaker and places the beaker under the burette.
Next, measure 1 gram of sand in a tared weighing boat, [1-MED/CU] and bring it back to the bench. [2-WIDE] Place a small funnel in the column. [3-MED/CU]
Talent adds 1 g of sand to a tared weighing boat. Both the balance reading and the weighing boat should be visible in this shot.
Talent arrives at the bench with the weighing boat filled with 1 g of sand and puts the weighing boat near the burette.
Talent places a powder funnel in the burette.
Mark the column about half a centimeter above the top of the cotton plug. [1-CU] Then, pour sand through the funnel until you have a half-centimeter-deep layer of sand over the plug. [2-MED] This will keep the silica gel from passing through the plug into your fractions. [3-CU-TXT] Remove the funnel and gently tap the column to even out the sand. [4-MED]
Talent holds a ruler next to the burette and makes a small mark about 0.5 cm above the top of the cotton plug.
Talent slowly pours the sand into the funnel and gently taps the funnel to encourage the sand to flow through it. 
Sand filling the bottom of the burette up to the mark. TEXT: Sand keeps silica gel in place.
Talent removes the funnel and then taps the column by hand or with a pencil to smooth out the top of the sand layer.
Now, let’s prepare your eluents. [1] Label a 50-milliliter beaker and a 50-milliliter graduated cylinder as ‘water’. [2-MED] Measure 50 milliliters of deionized water with the graduated cylinder, and pour it into the beaker. [3-MED]
[bookmark: _Ref523845263]Use shot 4.10.3. (close-up shot of the beakers of the two eluents)
Talent writes ‘water’ on a 50-mL beaker, puts down the beaker, and picks up the graduated cylinder as though about to label it.
[bookmark: _Ref523916041]Starting with the now-labeled graduated cylinder being filled, talent finishes filling the graduated cylinder and pours the water into the labeled beaker. 
Then, label another 50-milliliter beaker and a 50-milliliter graduated cylinder as ‘ethanol’. [1-MED] Measure 50 milliliters of 95% ethanol and pour it into this beaker. [2-MED/WIDE][3-CU]
With a 50-mL beaker labeled as ‘ethanol’ visible on the bench, talent writes ‘ethanol’ on the top (above the 50 mL mark) of a graduated cylinder.
[bookmark: _Ref523916100]In the ethanol hood, talent fills the 50-mL graduated cylinder with ethanol, closes the bottle of ethanol, and pours the ethanol from the graduated cylinder into the beaker. 
[bookmark: _Ref523845273][bookmark: _Ref524077615]A shot of the ‘ethanol’ and ‘water’ beakers (each containing 50 mL of the respective solvents) side by side on the bench. | To be used in 4.9.1. and 5.2.1. 
Now, obtain four or five clean Pasteur pipettes and a pipette bulb. [1-MED] Gently pipette 7 to 8 milliliters of ethanol along the inner walls of the column. [2-MED] This layer of solvent will let you pour the silica gel slurry into the column without disturbing the sand. [3-CU]
Talent places four clean Pasteur pipettes and one or two pipette bulbs on the benchtop.
Talent draws up ethanol into a pipette, slowly pipettes it around the inner walls of the burette, and then draws up more ethanol.
7-8 seconds of footage of ethanol filling the bottom of the column and forming a layer above the sand. 
Open the stopcock and drain about a milliliter of ethanol into the waste beaker to flush air from the stopcock and to confirm that the solvent flows easily through the plug. [1-MED] Make sure that there are no dry patches in the sand and the plug, and gently tap the side of the column to remove trapped air bubbles. [2-MED]
Talent opens the stopcock, lets 1 mL of ethanol flow into the waste beaker, and closes the stopcock.
Talent inspects the sand and cotton for dry patches, and then gently taps the side of the burette along the sand and cotton layers either by hand or with a pencil to dislodge air bubbles.
Next, place a clean funnel in the top of the column, [1-MED] and label a third 50-milliliter beaker ‘silica gel slurry in ethanol’. [2-MED] 
Talent places a new funnel in the top of the burette.
Talent writes ‘silica gel slurry in ethanol’ on a 50-mL beaker.
Carefully weigh 5 grams of silica gel powder and pour it into your labeled beaker. [1-MED-TXT] Then, bring the silica gel, a glass rod, and your ethanol graduated cylinder to the ethanol dispensing hood. [2-MED/WIDE]
Talent finishes weighing 5 g of silica gel in a weighing boat and pours it into the beaker. TEXT: Caution: This silica gel is very fine and can cause lung damage if inhaled.
At the benchtop, talent places a glass rod in the beaker of silica gel, picks up the beaker of silica gel and the ethanol graduated cylinder, and carries them both towards the slurry prep hood.
Measure 18 milliliters of 95% ethanol, [1-MED] and pour it into the beaker. Stir the mixture with the glass rod until the texture is consistent and no dry patches or clumps of powder remain. This usually takes about a minute. [2-MED/CU]
Talent pours 18 mL of ethanol from the bottle into the graduated cylinder and closes the ethanol bottle.
[bookmark: _Ref523916290]Talent pours the ethanol into the beaker and stirs it until a slurry forms.
The slurry should be thick, like batter, but it should still flow easily. If the slurry is too stiff, it could clog the funnel or trap air bubbles in the column. [1-CU] Once the powder is completely suspended in ethanol, bring it to your bench. [2-MED/WIDE]
With the slurry now at a good consistency, talent stirs the slurry well, tilts the beaker from side to side to show how well the slurry should be able to flow, and then resumes stirring the slurry.
Talent stirs the slurry for a few seconds, and then picks up the slurry beaker and the graduated cylinder and moves towards the bench.
Stir the slurry until its texture is consistent again, [1-MED] and immediately pour it into the column. [2-MED] Gently tap the sides of the column as the silica gel settles to get rid of air bubbles. [3-MED]
[bookmark: _Ref523916355]At the bench, talent stirs the slurry for a few seconds until the texture is consistent again.
Talent pours freshly-stirred slurry into the burette.
Talent taps the sides of the column.
Rinse the beaker and the glass rod with one or two milliliters of ethanol, pour the rinse into the column, and then remove the funnel and set it aside. [1-MED] Pipette ethanol along the inside of the column to wash down silica gel particles stuck to the walls. [2-MED/CU]
Talent draws up some ethanol with a pipette, pipettes it around the edges of the slurry beaker and along the glass rod, pours the rinse into the funnel, and then removes the funnel.
6-7 seconds of footage of talent pipetting ethanol around the inner walls of the column to rinse down silica gel stuck to the walls of the column.
Once the silica gel has settled, drain the solvent until [1-MED] the meniscus is just barely above the top of the silica gel. [2-CU] If it drops below the top of the silica gel, add more ethanol and stir or tap the column to remove air bubbles. [3-MED/CU]
Starting with ~3 seconds of footage of the column once the silica gel has settled, talent then opens the stopcock partway and lets the solvent level drop to just above the silica gel.
A side-on view of the top of the solvent meniscus just above the top of the silica gel column.
With the solvent level having dropped about an inch below the top of the column, talent adds ethanol until the solvent level is about 1-2 cm above the top of the column.
Now, bring a 5-milliliter graduated cylinder to the central supply area and obtain about 0.8 milliliters of green food dye solution. [1-MED/WIDE] Use a clean pipette to gently apply five to seven drops of the dye solution evenly across the top of the silica gel. [2-MED/CU]
[bookmark: _Ref523914734]At the central area, talent unstoppers the volumetric flask of dye and pours about 0.8 mL of dye into a 5 mL graduated cylinder.
[bookmark: _Ref536023729]Talent draws up some dye from the graduated cylinder and gently pipettes 5-7 drops of dye onto the top of the silica gel column. | Also used in 4.1.1. 
Wait for the dye to soak into the silica gel. If necessary, add a few drops of ethanol to keep the silica gel covered. [1-CU] While you wait, label two clean 50-milliliter beakers ‘ethanol fraction’ and ‘water fraction’. [2-MED]
[bookmark: _Ref523914814]7-8 seconds of footage of a side-on view of the top of the column as the green dye soaks into it.
Talent labels a 50-mL beaker ‘ethanol fraction’, puts down the beaker, picks up a second 50-mL beaker, and labels it ‘water fraction’.
Once the dye has completely entered the silica gel and left a layer of clear, colorless solvent above it, [1-CU] exchange the waste beaker with the ‘ethanol fraction’ beaker. [2-MED]
6-7 seconds of footage of a side-on view of the top of the column once the green dye has fully entered the column, with a layer of colorless solvent over it.
Talent puts the waste beaker aside and places the ‘ethanol fraction’ beaker under the burette.
Fill the column with ethanol, pipetting the first milliliter along the inner walls to avoid disturbing the silica gel. [1-MED/CU] Then, open the stopcock partway and adjust it until the solvent level decreases about 1 milliliter every 15 to 20 seconds. [2-MED]
[bookmark: _Ref7618120]Talent pipettes in ethanol along the walls of the burette, and then continues pipetting in ethanol directly onto the layer of solvent. | Also used in 4.2.1. 
Talent opens the stopcock partway and adjusts the rate of flow based on the markings in the burette.
Periodically refill the column to keep the ethanol flowing. Make sure that there is at least a centimeter of solvent above the silica gel at all times. [1-MED]
Talent refills the top of the burette as the solvent level continues dropping at the ideal rate (1 mL every 15-20 seconds).
Monitor the yellow and blue bands [1-MED] as they separate. [2-CU] If you need to step away, close the stopcock so that the column won’t ‘run dry’ while you’re gone. [3-MED] Avoid stopping for more than a minute at a time because the compound bands will start broadening. [4-WIDE-TXT]
[bookmark: _Ref523914907][bookmark: _Ref523917419]6-7 seconds of a medium-to-close view of the silica gel column with the yellow and blue bands moving through the column a few minutes after starting the elution (i.e., with the blue band still fairly close to the top of the column). | Also used in 5.1. storyboard.
[bookmark: _Ref523914935][bookmark: _Ref523917420]4-5 seconds of a medium-to-close view of the silica gel column (i.e., same perspective as above) with the yellow and blue bands continuing to move through the column after 10-15 minutes (i.e., with the blue band about midway through the column). | Also used in 5.1. storyboard.
With the ethanol beaker now empty and the blue band near the bottom of the burette, talent closes the stopcock, picks up the ethanol beaker, and moves away as though getting more ethanol.
Talent returns to the benchtop carrying the ethanol beaker, which holds about 15 mL of ethanol, places the beaker on the benchtop, and opens the stopcock of the burette. TEXT: Avoid stopping elution for > 1 min
It usually takes about 20 to 35 minutes for the faster-moving dye to leave the column. Once you have collected all of the faster-moving dye in the ‘ethanol fraction’ beaker, close the stopcock, [1-CU][2-MED] set the ethanol fraction aside, and put the waste beaker under the column. [3-MED]
[bookmark: _Ref523915120][bookmark: _Ref523917161][bookmark: _Hlk7688847]A close-up view of the bottom of the burette as the blue band reaches the bottom of the silica gel, passes through the sand and cotton, and flows into the beaker; when no more blue liquid is flowing from the burette, talent closes the stopcock. (The zoom level should be wide enough to show the bottom of the silica gel and the tip of the burette.) | Also used in 4.2.3. 
Video Editor: The blue band was very faint during filming, so you may need to freeze on a frame and add an arrow pointing to the band and/or intensify the saturation of the still frame to help clarify the visual.
[bookmark: _Ref523918517]A shot of the entire silica gel column to show the distance that the yellow band had traveled from the top to that point. To be used in 5.3.2. 
Talent sets the ‘ethanol fraction’ beaker to the side and puts the waste beaker under the burette.
Drain the solvent until the meniscus is just above the top of the silica gel. [1-MED/CU] Then, exchange the waste beaker for the ‘water fraction’ beaker. [2-MED]
[bookmark: _Ref523915568]Talent opens the stopcock and lets the solvent drain to just above the silica gel, stopping and starting the flow as needed to get the solvent to the precise level.
[bookmark: _Ref7618453]Talent sets the waste beaker aside and puts the ‘water fraction’ beaker under the burette. | Also used in 4.2.2. 
Use a clean pipette to fill the top of the column with deionized water. [1-MED] Then, open the stopcock just enough to let water flow through the column at a rate of about 1 milliliter every 15 to 20 seconds. [2-MED]
[bookmark: _Ref523915604]Talent pipettes water along the inner walls of the burette, draws up more water, and adds it to the burette. 
Talent opens the stopcock and adjusts it to reach the desired rate of flow.
Refill the column with water as needed [1-MED] until the second band of color has completely left the column. This usually takes another 15 to 25 minutes. Then, close the stopcock [2-CU] and exchange the water fraction for the waste beaker. [3-MED][4-CU][5-CU]
Talent refills the top of the column after several milliliters have flowed out of the column (i.e., the yellow band is further down in the column).
[bookmark: _Ref523915189]A close-up view of the bottom of the burette as the yellow band reaches the bottom of the silica gel, passes through the sand and cotton, and flows into the beaker; when no more yellow liquid is flowing from the burette, talent closes the stopcock. (The zoom level should be wide enough to show the bottom of the silica gel and the tip of the burette.) | Also used in 4.2.3. 
Talent sets the ‘water fraction’ beaker aside and puts the waste beaker under the burette.
[bookmark: _Ref523915330]A ‘finished product’ shot of the two fraction beakers side by side, with the labels facing away from the camera or otherwise obscured. To be used in 4.2.4. 
[bookmark: _Ref523917598]A ‘finished product’ shot of the two fraction beakers side by side, with the labels facing the camera. To be used in 5.1.3. 
Now, drain the column completely and leave the stopcock open. [1-MED] Record the colors of the ethanol and water fractions in your lab notebook. [2-MED] Pour the fractions into the corresponding 50-milliliter graduated cylinders and record the volume of each fraction. [3-MED][4-CU]
Talent opens the stopcock to let the solvent drain and leaves the stopcock open as the burette continues dripping.
Talent writes down the colors of the ethanol and water fractions in the lab notebook.
Talent pours the ethanol fraction into the ethanol graduated cylinder, pours the water fraction into the water graduated cylinder, looks at the volumes of the two fractions, and writes them down in the lab notebook.
[bookmark: _Ref523918107]A ‘finished product’ shot of the two fractions in the graduated cylinders. To be used in 5.3.3. 
Then, close the stopcock and bring the column to a fume hood. [1-MED] Clamp the column upright in the hood so that the silica gel can dry. Your instructor will either tell you how to clean the column or take care of it after the lab. [2-WIDE-TXT]
Talent closes the stopcock of the burette and removes the burette from the clamp (or picks up the entire lab stand assembly).
Talent carries the burette to the fume hood, clamps it upright in the hood (or places the entire lab stand assembly in the fume hood), and turns off the hood lights. TEXT: Your instructor will explain the silica gel disposal procedure for your lab Video Editor: Please wait to show the text overlay until “Your instructor…” in the voice-over.
Now, flush the collected fractions and leftover ethanol, water, and dye solution down the drain and clean the rest of your glassware as usual. [1-MED/WIDE] Discard used Pasteur pipettes in the glass waste, [2-MED] throw out used paper towels and weighing boats in the lab trash, and clean the benchtop before you leave. [3-WIDE][4]
With tap water already running, talent pours the fractions and the contents of the 100-mL waste beaker down the drain and rinses the beakers.
Talent puts used Pasteur pipettes in the glass waste container.
Talent brings used paper towels and weighing boats to the lab trash and throws them out.
[bookmark: _Ref7689852][bookmark: _Hlk7688857]A shot of the result of paper chromatography for the green dye. To be used in 5.1.2. 
5. Results
[bookmark: _Ref523917387][bookmark: _Ref536026824][bookmark: _GoBack]In this experiment, you saw that ethanol eluted the blue erioglaucine in a timely manner, but it wasn’t an effective eluent for the yellow tartrazine. [1] Paper chromatography of the green dye shows similar results. [2] Thus, we conclude that erioglaucine has a lower affinity for silica gel than tartrazine does. [3]
See storyboard. Uses shots 4.25.1. and 4.25.2. (column showing the two distinct bands early in the ethanol elution and column showing the two distinct bands midway through the ethanol elution)
[bookmark: _Ref7689826]Use shot 4.32.4. (a view of the paper chromatography result)
[bookmark: _Ref523917588]Use shot 4.29.5. (‘finished product’ shot of the two fractions with the beaker labels facing the camera) TEXT: Erioglaucine (blue): Lower affinity, Tartrazine (yellow): Higher affinity Video Editor: Please wait to show the text overlay until “erioglaucine…” is spoken.
Now, let’s consider the advantages of using two solvents to elute the dyes separately. [1] Water is more polar than ethanol, so we assume that it would elute both dyes faster than ethanol alone would. [2] While you also would have used less solvent overall if you had only used water, the separation would have been worse, making it harder to collect pure fractions. [3]
[bookmark: _Ref523917983]Use shot 4.10.3. (still shot of the filled, labeled beakers of ethanol and water)
See storyboard. Continues using shot 4.10.3. 
See storyboard.
Alternatively, you could have kept using ethanol after you collected the erioglaucine, but it would have taken a long time and a lot of ethanol to elute tartrazine that way. [1] Switching the eluent to water after eluting erioglaucine [2] saved time and minimized solvent waste without sacrificing purity. [3]
See storyboard.
[bookmark: _Ref7693156]Use shot 4.26.2. (the silica gel column after the blue dye was completely eluted)
[bookmark: _Ref523918139]Use shot 4.30.4. (‘finished product’ shot of the two fractions in graduated cylinders to emphasize that a relatively low amount of solvent was used)
