			FILMING SCRIPT

Scriptwriter Name: Tara Cass
Lab Manual: Chemistry 102
Lab: Recrystallization

Notes to authors are in italics and highlighted. 

Video A: Instructor’s Guide to Setup – Recrystallization

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
· Solid organic waste container
· Hazardous waste label (if container is not pre-labeled)
· Pencil (if container is not pre-labeled)
· Rigid-sided glass waste container
· Analytical balance(s)
· Weighing boat x 40
· Weighing paper x 15
· Medium spatula x 3
· Small spatula x 3
· Melting point analyzer(s)
· Melting point capillaries x 20
· Magnetic wand
· Deionized water dispenser (if available)
· Ice machine (if available)
· Paper towels for each sink

1.2. Materials for Students and Instructor
A moderate excess for reagents and disposable items is included in these numbers.
· 20 g acetanilide, 99% purity
· 20 mg acetanilide, >99% purity
· 5 g trans-cinnamic acid, 98% purity[footnoteRef:1] [1:  If students have difficulty with crystallization, the amount of trans-cinnamic acid used in recrystallization can be increased to 1 to 1.5 g per student pair and/or the trans-cinnamic acid can be initially dissolved in pure ethanol to make recovery easier.] 

· 20 mg trans-cinnamic acid, >99% purity
· 50 mL absolute ethanol
· 500 mL distilled or deionized water (if no deionized water dispenser available)
· 8 L crushed ice (if no ice machine is available)
· Insulated cooler x 1
· Ice scoop x 1
· Standard glass funnel x 1
· 50 mL glass bottle with solvent-resistant cap x 1
· Stemless or wide-stem glass funnel x 5
· 125 mL glass Erlenmeyer flask x 5
· 25 mL glass Erlenmeyer flask x 5
· 5 mL graduated cylinder x 11
· 50 mL graduated cylinder x 1
· 50 mL glass beaker x 10
· 250 mL glass beaker x 5
· 600 mL glass beaker x 10
· 125 mL Büchner (filter) flask x 10
· Corresponding rubber or neoprene filter adapter x 5
· Büchner funnel (10 cm diameter) x 10
· Glass rod x 11
· Box of laboratory wipes x 3
· Box of Pasteur pipettes x 1 (min. 60 pipettes)
· Pipette bulb x 10
· Medium circular filter paper (9 cm diameter) x 20
· Large circular filter paper x 10
· Medium or large stirring hotplate x 5[footnoteRef:2] [2:  You may wish to provide additional hotplates to students who need to hot-filter their acetanilide solutions in case there is not enough space on the hotplate for two flasks and a beaker.] 

· Medium stir bar x 5
· Roll of laboratory tape x 1
· Labeling marker or pen x 1
· Flask tongs x 5
· Tweezers x 5
· Container of boiling chips x 1 (min. 10 chips)
· Lab stand x 5
· Three-prong clamp x 5
· Vacuum pump x 5 (if no house vacuum)[footnoteRef:3] [3:  This lab dries crystals by leaving them in the Büchner funnel with the vacuum pulling air through the funnel for up to 30 minutes. If the vacuum pumps in your lab cannot be used in this way, students can dry the crystals under a stream of compressed air or in stoppered filter flasks.] 

· Vacuum tubing x 5



2. Setup – No Title Slide
Disclaimer: Here we show preparation for 10 students working in pairs, with some excess. Please adjust quantities as needed.
Before you start setting up the lab, put on a lab coat, safety glasses, and nitrile gloves. [1] To begin, confirm that the lab has a glass waste container and a container for solid acetanilide (as-seh-tan-eh-lide /ˌæs əˈtæn ə laɪd/) and trans-cinnamic-acid (trans sih-nam-ik /ˈtræns sɪˈnæm ɪk/) waste. [2]
[bookmark: _Ref528070004][bookmark: _Ref7603673]WIDE: Talent fastens the buttons of a lab coat, puts on a pair of safety glasses, and then puts on a pair of nitrile gloves. | Also used in 3.5.1. 
MED/WIDE: Talent puts a labeled waste container for acetanilide and trans-cinnamic acid (TCA) in the waste hood, with the label facing the camera.
Now, let’s prepare 40 milliliters of a 95 percent-by-volume ethanol solution. [1] First, measure 38 milliliters of absolute ethanol and pour it into a 50-milliliter glass bottle via a funnel. [2] Then, add 2 milliliters of deionized water to the bottle. [3]
[bookmark: _Ref7769374]Use shot 2.3.3. (‘finished product’ shot of the 95% EtOH bottle)
MED: Talent pours 38 mL of EtOH into a graduated cylinder and then pours the EtOH into a 50 mL flask/bottle.	Comment by FC: If the footage shows ethanol being poured into an Erlenmeyer flask before being poured into a bottle, please replace the voice-over text in blue with:

“First, measure 38 milliliters of absolute ethanol and pour it into a 50-milliliter Erlenmeyer flask via a funnel. [2] Then, add 2 milliliters of deionized water to the flask. [3]

“Stir the solution with a glass rod until it appears homogeneous. [1]”
MED/CU: Talent pours 2 mL of water from a graduated cylinder into the 50-mL bottle.
Note to post-production: Before recording the voice-over, please check whether the footage in 2.2.2, 2.2.3, and 2.3.1 shows the solution being mixed directly in the bottle (i.e., a flask is never used in the preparation) or if it is prepared in a flask and then poured into a bottle (it’s a little unclear in the post-shoot notes). If a flask is involved in the solution preparation, please replace the voice-over text in blue with the text in the comment to step 2.2.2 and please add ‘50 mL glass Erlenmeyer flask x 1’ to the list of materials.
Mix the solution with a glass rod or by shaking the closed bottle until it appears homogeneous. [1] Label the bottle and place it in a fume hood for solvents. [2-TXT][3] Store the absolute ethanol in a cabinet for flammable materials. [4]
MED: Talent stirs the solution with a glass rod.
MED/CU: Talent places the capped, labeled bottle (label facing the camera) in the solvent fume hood. TEXT: 95% ethanol, 5% water (v/v)
[bookmark: _Ref3539422]CU: A close-up shot of the bottle of 95% ethanol with the label facing the camera. To be used in 2.2.1. 
MED: Talent puts away the absolute ethanol and closes the cabinet.
Next, set aside high-purity acetanilide and trans-cinnamic acid to be used as seed crystals. [1] Bring reagent-grade acetanilide and trans-cinnamic acid to the balances for students to use. Confirm that there are enough lab wipes, spatulas, and weighing boats. [2]
MED: Talent places bottles of >99% acetanilide and TCA in the instructor’s hood and turns them so that the labels face the camera.
MED/WIDE: Talent arrives at the balances; places the ‘crude’ acetanilide and TCA at the balances; and then points out the Kimwipes, spatulas, and weighing boats set out for the students. (Read script aloud for pacing.)
Next, ensure that each student workstation has a lab stand, a three-prong clamp, a vacuum pump or house vacuum line, a stirring hotplate, and flask tongs. [1] Provide a 125-milliliter filter flask, two Büchner (byoo-kner /bjuː xnər/) funnels, and a filter adapter to each workspace. [2]
MED: With the lab stand and other equipment already in the fume hood, talent points out each piece of equipment in the fume hood, one by one, as they are named. (Read script aloud for pacing.)
MED: Talent places a tray/box containing the described labware in or near the hood and sets each item in the hood as it is named, one by one. (Read script aloud for pacing.)
Then, ensure that each workspace has two 600-milliliter beakers, a 250-milliliter beaker, two 5-milliliter graduated cylinders, a 10-milliliter graduated cylinder, a 125-milliliter Erlenmeyer flask, and a 25-milliliter Erlenmeyer flask. [1] Try to use older flasks with scratches on the inside for this lab. [2] Also, ensure that students will have two glass rods, a medium stir bar, tweezers, and two pipette bulbs. [3]
MED: Talent places a tray/box containing the described items in/near the fume hood and sets each item in the hood as it is named, one by one. (Read script aloud for pacing.)
CU: Talent slowly turns a flask with visible scratches on the inside to show the kind of light scoring that is helpful for this lab.
MED: Talent places a tray/box containing the described items in/near the fume hood and sets each item out as it is named, one by one. (Read script aloud for pacing.)
Keep extra 125-milliliter Erlenmeyer flasks, stemless or wide-stem glass funnels, large filter papers, small beakers, and boiling chips available [1] in case students need to hot-filter their acetanilide solutions. [2]
MED: Talent sets out a 125 mL Erlenmeyer flask, a wide-stem glass funnel, a box of large filter paper, two 50-mL beakers, and a container of boiling chips in a common glassware area, one at a time. (Read script aloud for pacing.)
[bookmark: _Ref877300]Use shot 3.12.2. (talent pours hot acetanilide solution into gravity filtration setup)
Next, place boxes of laboratory wipes, medium filter papers, and Pasteur pipettes in a central area for the students. [1] Set up the melting point analyzer and place a container of capillaries next to it. [2]
MED: Talent puts a box of Kimwipes, a box of filter paper, and a box of Pasteur pipettes on a central bench.
MED: Talent checks that the melting point analyzer is plugged in, and then puts a container of melting point capillaries next to the analyzer.
Just before the lab, fill an insulated cooler with about 8 liters of crushed ice. [1] Place the cooler and an ice scoop on the central bench in the lab. [2]
MED/WIDE: Talent scoops crushed ice into an insulated cooler.
MED: Talent puts the closed ice cooler and the ice scoop on a central bench in the lab.


Video B: Student Laboratory Exercise – Recrystallization
3. Experiment 1 – Recrystallization of Acetanilide
In this part of the lab, you’ll purify acetanilide [1] by recrystallization from an aqueous solution. [2]
[bookmark: _Ref528083284]Use shot 3.6.2. (‘establishing’ shot of ‘crude’ acetanilide in a weighing boat)
[bookmark: _Ref7604411]Use shot 4.13.3. (‘finished product’ shot of recrystallized acetanilide)
Acetanilide is moderately soluble in boiling water, but it’s much less soluble in room-temperature and cold water. [1] Aniline (an-ih-lin /ˈæn ə lɪn/), a potential impurity, is much more soluble in room-temperature water. [2]
See storyboard.
Thus, you’ll first make a saturated solution of acetanilide in boiling water. [1] Then, you’ll slowly cool the solution to room temperature. [2] As the acetanilide solubility decreases, it will slowly form [3] flat, colorless or white crystals. Water-soluble impurities will remain in solution. [4]
[bookmark: _Ref528147048]Use shot 3.7.4. (acetanilide dissolving in boiling water)
[bookmark: _Ref528147063]Use shot 3.15.2. (talent removes the solution flask from the hotplate and puts it down in the hood)
[bookmark: _Ref528082446][bookmark: _Ref7603898]Use shot 3.16.2. (the flask of solution cooling – i.e., a ‘before’ shot)
[bookmark: _Ref528082490]Use shot 3.20.1. (the flask of acetanilide solution after many crystals have grown – i.e., an ‘after’ shot)
You will then cool the solution to further decrease the solubility of acetanilide. [1] Finally, you’ll recover the crystals with vacuum filtration, [2] and measure the melting point of your crystals. [3]
[bookmark: _Ref528082746]Use shot 3.21.3. (talent places flask in ice bath)
[bookmark: _Ref528082805]Use shot 3.24.1. (talent scraping crystals into the funnel)
[bookmark: _Ref7605038]Use shot 4.13.4. (talent packs recrystallized acetanilide into a melting point capillary)
Disclaimer: We suggest that students work in pairs for this experiment.
Before you start the lab, put on a lab coat, safety glasses, and nitrile gloves. [1] To begin, bring a 125-milliliter Erlenmeyer flask and your lab notebook to the analytical balance to obtain your acetanilide. [2]
[bookmark: _Ref3539395]Use shot 2.1.1. (talent demonstrates proper PPE)
 WIDE: Talent carries a 125-mL flask and a lab notebook to the analytical balance and puts the flask and the lab notebook next to the balance.
Measure 2 grams of acetanilide in a tared weighing boat [1][2] and record the precise mass in your lab notebook. Add the acetanilide to the flask and bring it back to your fume hood. [3]
MED: Talent adds acetanilide to a tared weighing boat on the analytical balance.
[bookmark: _Ref528083188]CU: A close-up ‘establishing’ shot of 2 g of acetanilide in the weighing boat. To be used in 3.1.1. 
MED: With 2 g of acetanilide now in the weighing boat on the balance, talent writes down the balance reading in the lab notebook, and then pours the acetanilide into the 125-mL flask, picks up the flask and lab notebook, and moves away.
Then, measure 30 milliliters of deionized water [1] and carefully pour it into the flask of acetanilide. [2] Place the flask on a stirring hotplate, add a stir bar, and set the hotplate to medium heat and stirring. [3] Let the mixture boil for 4 to 5 minutes to dissolve the acetanilide. [4]
MED: Talent puts a 50-mL graduated cylinder under a deionized water dispenser, turns on the dispenser, and waits as the graduated cylinder fills.
MED/CU: Talent pours 30 mL of water from the graduated cylinder into the flask of acetanilide.
MED: Talent puts the flask on a hotplate, adds a stir bar, turns up the heat to medium, and turns up the stir motor until the solution is stirring well.
[bookmark: _Ref3542438]CU: 6-7 seconds of footage of a close-up view of the mixture boiling in the flask and the solid starting to dissolve. | Also used in 3.3.1. 
If you still see solid acetanilide after the solution has boiled for 5 minutes, [1,2-SPLIT] measure another 10 milliliters of deionized water. [3] Use a Pasteur pipette to add water dropwise until either the solid dissolves or you’ve added all 10 milliliters. [4-TXT]
MED/CU: Talent approaches the hood and inspects the boiling mixture in the flask, which still has a small amount of undissolved solid in it.
CU: 6-7 seconds of footage of a close-up view of the boiling mixture in the flask with a small amount of undissolved solid still in it.
MED: 5-6 seconds of footage of talent finishing filling a 10-mL graduated cylinder to the 10-mL line with deionized water.
MED: Talent draws up some water from the graduated cylinder into a Pasteur pipette and starts slowly adding water dropwise to the flask while monitoring the solid in the flask. TEXT: Add up to 10 mL DIH₂O dropwise until solid disappears.
Let the solution boil for at least a minute after each milliliter before adding more water. It’s important to add water slowly so that you don’t cool the solution too much or add more water than you need. [1]
MED/CU: Talent slowly adds water dropwise from a mostly-empty pipette until the pipette is completely empty, and then monitors the solution for several seconds.
If you still see some solid after that, [1] those are impurities that you must remove by hot filtration. [2-TXT] Place about 15 milliliters of deionized water and one or two boiling chips in a 50-milliliter beaker and start heating it on the hotplate. [3]
CU: 7-8 seconds of footage of a close-up view of boiling liquid in the flask with some visible flecks of solid.
CU: A view of the flask not on the hotplate for a better view of the contrast. [Filmed as 3.10.1.b] TEXT: Remove solid impurities by hot filtration Video Editor: Please wait to show the text overlay until “…must remove” in the voice-over.
MED: Talent sets a 50 mL beaker with 15-20 mL of deionized water in the hood, adds one or two boiling chips to the beaker, and then places the beaker on the hotplate. [Filmed as 3.10.2]
Clamp another 125-milliliter Erlenmeyer flask on the hotplate and place a wide-stem or stemless glass funnel in the flask. [1] Fold a large piece of circular filter paper in quarters, [2] place it point-down in the funnel, and open it into a cone. [3]
MED: Talent clamps an empty 125-mL flask on the hotplate and places a wide-stem (or stemless) glass funnel in the flask.
MED: Talent picks up a large circular filter paper from the box and folds it in quarters.
MED/CU: Talent places the folded filter paper point-down in the funnel, opens the filter paper to form a cone, and moves their hand so the camera has a clear view of the filter paper in the funnel.
Once the water boils, use a pipette to wet the filter paper with hot water. [1] Then, use tongs to pick up the flask of acetanilide solution and pour the hot liquid into the funnel, being careful not to let it overflow. [2]
MED: Talent draws up some boiling water into a pipette and pipettes it around the filter paper in the funnel.
[bookmark: _Ref877309]MED: Talent picks up the flask of acetanilide solution with flask tongs and steadily pours the solution into the funnel so that the funnel does not overflow. | Also used in 2.7.2. 
If the stir bar falls into the funnel, retrieve it with tweezers and rinse it with boiling water. [1] Rinse the inside of the first flask with a few milliliters of boiling water and pour the rinse into the funnel. Dissolve any crystals that form with boiling water. [2]
MED: Talent retrieves the stir bar from the funnel with tweezers and pipettes some boiling water over it.
MED: Talent pipettes boiling water into the first flask (held with flask tongs), swirls the flask, and pours the liquid into the funnel. Then, talent inspects the funnel and flask, pipettes boiling water onto any crystals that have formed, and pours the liquid into the funnel (if the crystals were in the flask).
Once the funnel is empty, use tongs to move it to the first flask. [1] Remove the beaker of boiling water from the hotplate and carefully unclamp the second flask. You can now continue with the lab as usual. [2-TXT]
MED: Talent (using the flask tongs) transfers the funnel to the first flask, which is now on the floor of the hood by the hotplate.
MED: Talent moves the beaker to the floor of the hood, unclamps the second flask, and sets the flask tongs next to the hotplate. TEXT: Caution: Clamp may be hot. Video Editor: Please wait to show the text overlay until “and carefully…” in the voice-over.
Once there is no visible solid in your hot acetanilide solution, [1-TXT] turn off the heat and stir motor and use tongs to place the flask on the floor of the hood. [2]
[bookmark: _Ref877523]CU: 6-7 seconds of footage of a close-up view of hot/boiling acetanilide solution with no visible solid. TEXT: Continue from here once solid has dissolved
[bookmark: _Ref877524]MED/CU: Talent turns off the heat and stir motor, picks up the flask with flask tongs, and sets the flask next to the hotplate. | Also used in 3.3.2. 
Leave the solution undisturbed as it cools to room temperature, which usually takes at least 15 minutes. [1-TXT] Moving or shaking the flask will make it harder for crystals to form. [2]
MED: Talent sets a 15-minute timer (on a handheld timer or phone) and moves away from the hood to represent leaving the hot flask undisturbed. TEXT: Leave flask undisturbed until it cools to RT
[bookmark: _Ref3542639]CU: 5-6 seconds of footage of a close-up view of the flask cooling soon after it was removed from the hotplate. The liquid in the flask should be completely still. | Also used in 3.3.3. 
While you wait, place a small amount of the starting acetanilide material in a weighing boat and bring it to the melting point apparatus. [1] Measure and record its melting point using the techniques you learned in the “Melting Points” lab. [2-TXT]
MED: Talent opens the acetanilide container, scoops a small amount of the solid into a weighing boat, closes the acetanilide container, and then moves towards the melting point apparatus.
MED: Talent packs ‘crude’ acetanilide into a melting point capillary and inserts the capillary into the apparatus. TEXT: See the Melting Points video
Once the acetanilide solution reaches room temperature, look for crystals without moving the flask. [1] If you don’t see any, use a glass rod to gently scratch the inside of the flask under the solution. [2] It’s easier for crystals to start to form on scratched or rough surfaces. [3]
MED/CU: Talent lightly touches the outside of the flask to indicate that it is at room temperature, and then inspects the flask for crystals.
CU: Talent gently scratches the inside of the flask with the glass rod. (The flask shown in this shot should not have crystals in it.)
ECU: A close-up shot of crystals on a scratched area in a flask. (This can be a pre-prepared flask with a good example of crystals growing on scratched glass.)
If crystals still haven’t formed after 10 more minutes, ask your instructor for a “seed” crystal of high-purity acetanilide. [1] Measure and record the mass of the seed crystal, [2] and then drop it into the room-temperature acetanilide solution. [3] Crystal growth will then occur [4] on the seed crystal. [5]
[bookmark: _Ref528137240]MED/WIDE: Talent approaches the balances with the bottle of high-purity acetanilide.
MED: Talent places a single acetanilide crystal in a tared weighing boat on the balance, closes the acetanilide bottle, and writes down the mass of the crystal.
MED/CU: Talent carefully pours the seed crystal into the flask. (The solution should have no crystals in it.)
ECU: A close-up view of the seed crystal shortly after it was added to the flask.
ECU: A close-up view of the seed crystal several minutes after it was added to the flask (i.e., once visible crystal growth on the seed crystal has occurred).
Once you see several crystals in the flask, like this, [1] prepare two ice baths in 600-milliliter beakers. One ice bath should nearly fill the beaker, and the other should occupy about half of the beaker. [2]
[bookmark: _Ref528082498][bookmark: _Ref528078834]CU: A close-up view of the flask with a good amount of crystals in it. | Also used in 3.3.4. 
MED: Talent adds tap water to a 600-mL beaker filled with crushed ice until the water just fills the spaces between the ice, puts down the beaker, and starts adding water to a second 600-mL beaker about half-filled with ice.
Measure 5 mL of deionized water [1] and place it in the full ice bath. [2] Confirm that the flask is cool to the touch and that several crystals have formed before gently placing it in the half-full ice bath. [3] Leave the flask undisturbed to improve crystal growth. [4]
[bookmark: _Ref528076940][bookmark: _Ref7607332]MED: Talent holds a 5-mL graduated cylinder under the deionized water dispenser, turns on the dispenser, and lets the graduated cylinder fill to the 5-mL mark. | Also used in 4.3.1. 
[bookmark: _Ref528147076][bookmark: _Ref528082600]MED: Talent places the graduated cylinder in the full ice bath.
[bookmark: _Ref7604809]MED/CU: Talent gently touches the flask to indicate that it is at room temperature, points out the substantial crystal growth in the flask, and sets it in the half-full ice bath.
CU: A top-down view of the contents of the flask shortly after it was put in the ice bath.
Check the crystal growth progress every 15 minutes. [1-TXT] Once it looks like most of your acetanilide has crystallized, or you don’t see much crystal growth over a 15-minute period, [2] set up for vacuum filtration using a 125-milliliter filter flask. [3]
MED/CU: Talent looks down into the flask in the ice bath. TEXT: Check crystals every 15 min
[bookmark: _Ref878916]CU: A close-up, top-down view of the flask with substantial crystal growth (i.e., after having been on ice for 15-30 minutes). 
[bookmark: _Ref7775177]MED: Talent connects the vacuum line to a 125-mL filter flask.
Wet the filter paper with 1 milliliter of ice-cold water. [1] Then, start the vacuum and pour the contents of the flask into the Büchner funnel of the vacuum filtration setup. [2]
MED: With the vacuum setup now fully assembled, talent draws up ~1 mL of cold water from the graduated cylinder in the ice bath with a Pasteur pipette and applies the water to the filter paper in the Büchner funnel.
[bookmark: _Ref7779397]MED: Talent opens the flask to vacuum, lifts the flask of crystals from the ice bath, and pours the contents of the flask into the Büchner funnel. | Also used in 5.1. storyboard.
Scrape crystals from the flask into the funnel using a glass rod or flexible spatula [1] and rinse the remaining crystals into the funnel with about a milliliter of cold deionized water. [2]
[bookmark: _Ref7604968]MED/CU: 6-7 seconds of footage of talent scraping crystals out of the flask into the funnel using a glass rod. | Also used in 3.4.2. 
MED: 7-8 seconds of footage of talent drawing up a small volume of ice-cold water from the graduated cylinder and using it to rinse out the remaining crystals in the flask. (Most of the crystals should already be in the Büchner funnel for this shot.)
Now, stop the vacuum, break the seal, and pour the rest of the cold deionized water into the funnel. [1] Gently stir the crystals with the glass rod for a few seconds to wash them, being careful not to tear the filter paper. [2] Then, turn on the vacuum to drain the funnel. [3]
MED: Talent turns off the vacuum, gently breaks the vacuum seal at the filter adapter, and then pours the remaining ice-cold water into the funnel.
CU: 8-9 seconds of footage of talent carefully stirring the crystals just enough to expose them all to the cold water without letting the glass rod touch the filter paper.
MED: Talent opens the vacuum and the water drains into the filter flask.
Leave the washed crystals in the funnel while the vacuum pump pulls air through them [1] until they are dry, which usually takes about half an hour. [2] You’ll start working on your next recrystallization while you wait. [3]
MED/CU: 6-7 seconds of footage of just-washed crystals drying in the Büchner funnel.
[bookmark: _Ref880998]MED/CU: 5-6 seconds of footage of dry crystals in the Büchner funnel. | Also used in 4.12.1. 
[bookmark: _Ref879336][bookmark: _Ref879475]Split shot of 4.6.3. and 4.11.1. (talent adds water dropwise to the TCA solution and talent places the flask of TCA solution in the ice bath)
4. Experiment 2 – Recrystallization of trans-Cinnamic Acid
[bookmark: _Ref528143537]In the second half of the lab, you’ll recrystallize [1] trans-cinnamic acid, which we’ll just call cinnamic acid. [2]
[bookmark: _Ref528083413][bookmark: _Ref528083526]Use shot 4.3.3. (establishing shot of ‘crude’ TCA)
[bookmark: _Ref7609465]Use shot 4.18.2. (establishing shot of ‘pure’ TCA)
Cinnamic acid is soluble in ethanol and nearly insoluble in water. [1] So, you’ll use a mixture of 95% ethanol and 5% water [2] so that cinnamic acid is still soluble at high temperatures, [3] but less soluble at low temperatures. [4]
See storyboard.
[bookmark: _Ref7770111]Use shot 4.4.1. (talent pours some 95% EtOH into a graduated cylinder)
[bookmark: _Ref7770166]Use shot 4.5.2. (talent stirring hot cinnamic acid solution)
[bookmark: _Ref7770213]Use shot 4.11.3. (a top-down view of cinnamic acid crystals in a flask in an ice bath)
To get started, fill a 5-milliliter graduated cylinder with deionized water and bring it to your hood. [1] Then, weigh 0.5 grams of cinnamic acid, [2][3] record its mass, and place it in a 25-milliliter Erlenmeyer flask. [4]
[bookmark: _Ref7606882]Use shot 3.21.1. (talent fills 5 mL graduated cylinder with water)
MED: 5-6 seconds of footage of talent scooping cinnamic acid into a tared weighing boat.
[bookmark: _Ref7608599]CU: A close-up ‘establishing’ shot of 0.5 g of TCA in the weighing boat. To be used in 4.1.1. 
MED: With 0.5 g of cinnamic acid now in the weighing boat, talent writes down the mass reading from the balance, and then pours the cinnamic acid into the 25-mL flask.
Next, bring a 5-milliliter graduated cylinder to the solvent hood and obtain 4 milliliters of 95% ethanol. [1] Pour the ethanol into the flask of cinnamic acid and place the flask on the hotplate. [2]
[bookmark: _Ref7770119]MED: Talent opens the 95% EtOH bottle, pours 4 mL of 95% EtOH into a 5-mL graduated cylinder, and closes the bottle. | Also used in 4.2.2. 
MED/CU: Talent pours the 95% EtOH into the flask and puts the flask on the hotplate.
Set the hotplate to medium heat and stir the solution with a glass rod [1] until the cinnamic acid dissolves, which usually takes 7 to 10 minutes. [2]
MED: Talent sets the hotplate to medium heat and starts stirring the mixture with a glass rod.
[bookmark: _Ref7609677][bookmark: _Ref7770174]CU: 6-7 seconds of footage of a close-up view of talent stirring the solution once the cinnamic acid has dissolved. | Also used in 4.2.3. 
Then, turn off the heat and use a Pasteur pipette to add [1] 5 drops of deionized water to the solution. This reduces cinnamic acid’s solubility. [2] If you don’t see precipitation, add up to 5 more drops of water, one by one. Stop adding water if you see solid starting to form. [3]
MED: Talent turns off the hotplate, picks up the Pasteur pipette, and draws water from the graduated cylinder into the pipette.
CU: Talent adds 5 drops of water to the solution.
[bookmark: _Ref879353]MED/CU: Talent adds water drop by drop (no more than 5 drops) while watching the flask. The flask in this shot should not contain visible solid at the beginning of the shot. (If solid begins to form before 5 more drops are added, water addition should stop there.) | Also used in 3.26.3. 
Then, remove the flask from the hotplate and let it cool to room temperature undisturbed. [1] While you wait, get a small amount of the starting cinnamic acid and measure its melting point. [2]
MED: Talent picks up flask tongs, moves the flask to the floor of the hood, and sets down the flask tongs.
MED: Talent places a weighing boat containing ‘crude’ cinnamic acid by the melting point apparatus, takes out a capillary, and starts packing cinnamic acid into the capillary.
Once the flask has cooled to room temperature, inspect it for crystals. [1] If you don’t see any, gently scratch the inside of the flask under the solution with the glass rod and wait for 10 minutes. [2]
MED: Talent arrives at the hood (as though returning after a wait) and looks at the flask.
CU: Talent gently scratches the inside of the flask with the glass rod and then removes the glass rod from the flask to leave the solution perfectly still.
If that still doesn’t work, get a seed crystal of cinnamic acid from your instructor. [1] Remember to weigh the seed crystal before you add it to the room-temperature solution. [2]
MED/CU: Talent picks up a bottle of TCA from a cabinet or storage hood, turns it to look at the label, and then moves away as though about to weigh a crystal.
MED: Talent uses a spatula to place a crystal of TCA in a tared weighing boat on the balance, closes the container of TCA, and writes down the mass displayed on the balance readout.
Once the flask is cool to the touch and contains several crystals, [1] re-make the ice baths, with one ice bath shallow enough that the 25-milliliter flask will not be completely submerged. [2] Refill the 5-milliliter graduated cylinder of deionized water. [3]
MED/CU: Talent gently touches the flask to show that it is cool, and then points out the crystals in the flask.
MED: Talent completely refills one 600 mL beaker with ice and then fills the other 600 mL beaker only a third full of ice.
MED: Talent refills the 5 mL graduated cylinder of DIH₂O to the 5 mL line.
Place the flask of cinnamic acid crystals in the shallow ice bath and the water-filled graduated cylinder in the other ice bath. [1] Let the crystals grow [2] for at least 15 minutes. [3]
[bookmark: _Ref879488]MED/CU: Talent places the flask in the shallow ice bath and the graduated cylinder in the deeper ice bath. | Also used in 3.26.3. 
CU: A top-down view of the crystals in the flask shortly after it was put in the ice bath.
[bookmark: _Ref7770220]CU: A top-down view of the crystals in the flask after it has been in the ice bath for ~15 minutes (i.e., showing that the crystals have grown). | Also used in 4.2.4. 
Your acetanilide crystals should be dry by now, [1] so you’ll measure their mass and melting point while you wait for your cinnamic acid to finish crystallizing. Turn off the vacuum and break the vacuum seal. [2]
[bookmark: _Ref880978][bookmark: _Ref7608116]Use shot 3.26.2. (dry acetanilide crystals in the Büchner funnel)
MED: Talent checks on the acetanilide crystals in the filtration setup, turns off the vacuum, and breaks the seal at the filter adapter. 
Gently place the Büchner funnel in a clean beaker and bring it to the balance. [1] Measure and record the mass of your pure acetanilide crystals. Remember to subtract the mass of the seed crystal if you used one. [2-TXT][3] Then, bring your crystals to the melting point apparatus and measure and record the melting point. [4]
[bookmark: _Ref528082951]MED: Talent puts the Büchner funnel of crystals in a beaker, picks up the beaker, and carries it away towards the balance.
MED: Talent transfers the crystals from the funnel to a tared weighing boat and writes down the mass reading. TEXT: Subtract seed crystal mass if it was used Video Editor: Please wait to show the text overlay until the start of ‘Remember to…’ in the voice-over.
[bookmark: _Ref528083212][bookmark: _Ref528143697][bookmark: _Ref528143784]CU: A ‘finished product’ shot of acetanilide crystals in a weighing boat. To be used in 3.1.2. 
[bookmark: _Ref877163][bookmark: _Ref7605050]MED: At the melting point apparatus, talent packs acetanilide crystals (still in the weighing boat) into a melting point capillary, inserts the capillary into the apparatus, and starts the measurement. | Also used in 3.4.3. 
Now, place a clean, dry Büchner funnel with a new piece of filter paper in the filter flask, and check on your cinnamic acid. [1] Once it looks like most of the cinnamic acid has crystallized, [2] wet the filter paper with cold deionized water. [3]
MED: Talent places a dry Büchner funnel in the filter flask (which should still be connected to the vacuum line), puts a new piece of filter paper in the Büchner funnel, and then looks down at the flask of cinnamic acid in the ice bath.
CU: A close-up view of the TCA crystals in the flask once crystallization appears to be complete.
MED: Talent fills a Pasteur pipette with ice-cold water and wets the filter paper in the Büchner funnel.
Start the vacuum and pour the contents of the cinnamic acid flask into the funnel. [1] Scrape the remaining crystals out of the flask with the glass rod and rinse the flask with about a milliliter of cold water. [2]
MED: Talent turns on the vacuum and pours the contents of the 25 mL flask into the funnel.
MED/CU: Talent scrapes the TCA crystals into the funnel, draws up 0.5-1 mL of ice-cold water with the Pasteur pipette, and rinses crystal fragments out of the flask.
Now, turn off the vacuum, break the seal, and pour the rest of the cold water into the funnel. [1] Gently stir the crystals with the glass rod to wash them, being careful not to damage the filter paper. [2] Then, turn on the vacuum to drain the funnel. [3] 
MED: Talent turns off the vacuum, breaks the vacuum seal at the filter adapter, and then pours the rest of the ice-cold water into the funnel.
CU: 7-8 seconds of footage of talent gently stirring the TCA crystals without letting the glass rod touch the filter paper.
MED: Talent turns on the vacuum, which pulls the water through the funnel into the filter flask.
Leave the vacuum running [1] until the cinnamic acid crystals are dry. [2] Then, place the Büchner funnel in a beaker and bring it to the balance. [3]
CU: 4-5 seconds of footage of the TCA crystals starting to dry in the funnel.
CU: 4-5 seconds of footage of dry TCA crystals in the funnel.
WIDE: Talent places the Büchner funnel with TCA crystals in the 250 mL beaker and carries it to the balance.
Measure and record the mass of your pure cinnamic acid crystals. Remember to subtract the mass of the seed crystal if you used one. [1-TXT][2] Then, measure the melting point of your recrystallized cinnamic acid. [3]
MED/CU: Talent transfers the TCA crystals to a tared weighing boat and writes down the mass shown on the readout in the lab notebook. TEXT: Subtract seed crystal mass if it was used Video Editor: Please wait to show the text overlay until the start of ‘Remember to…’ in the voice-over.
[bookmark: _Ref7609476]CU: A ‘finished product’ shot of dry TCA crystals in a weighing boat. To be used in 4.1.2. 
MED: Talent packs a capillary with recrystallized cinnamic acid (still in the weighing boat) and puts the capillary in the melting point apparatus. 
Now, dispose of your acetanilide and cinnamic acid in the designated solid waste container. [1] Flush the filtrate down the drain with running water and pour leftover ice and water into the sink. [2]
MED: Talent scrapes the crystals from both weighing boats into the waste container.
MED/WIDE: Talent pours the filtrates down the drain while the water is running, and then pours leftover DIH₂O and ice water from the ice baths into the sink as well.
Clean your glassware using your usual methods and put away your other lab equipment. [1] Lastly, discard your used pipettes in the glass waste [2] and throw out used filter paper and other trash in the lab trash container. [3]
MED: Talent cleans one of the Erlenmeyer flasks with acetone.
MED: Talent drops used Pasteur pipettes into the glass waste.
WIDE: Talent gathers filter papers, lab wipes, and paper towels from the hood and throws them out in the lab trash.



5. Results
[bookmark: _Ref7775164]First, use the starting and final masses to calculate the percent recovery for each compound. [1] We expect that some of each compound stayed in solution, so these percentages will be below the reported purity of your starting material. [2]
See storyboard. Uses shot 3.23.2. (talent pours the contents of a flask with crystals and solution into a Büchner funnel)
Now, let’s look at the differences in melting points between the starting material and the crystals. [1] For each compound, you should see that the less-pure starting material has a lower melting point and a broader range than the recrystallized compound. [2]
See storyboard.
[bookmark: _GoBack]Lastly, let’s compare your results to the literature values. [1] The melting point of acetanilide is 114 degrees Celsius and the melting point of trans-cinnamic acid is 133 degrees Celsius. [2] The melting points of your crystals should span one or two degrees and should be at or just below those values. [3]
See storyboard.
