Recrystallization of Impure Acetanilide and
Melting Point Deter mination

W. H. Bunndlg, L. A. Meyer, R. E. Glaser (Version 3)

Introduction

Consder what happens when a solid materid is placed in a solvent in which it has alow solubility.
Not much! A small fraction of the solid will dissolve, but the rest will just St there. (Actudly, it doesnt just
'St there’ since an equilibrium isin effect, with solid molecules going into solution, and an equivaent number
of dissolved molecules reforming solid, but we see the same amount of undissolved materid). How can we
get dl of the solid to dissolve? One way is to heat the solution -- most materids are more soluble in hot
solvent than in cold.  Suppose we heet to the boiling temperature of the solvent (the highest temperature
which is practicd), and dl of the solid goes into solution. If we now |et the solution cool, what will happen?
Obvioudy, at some temperature, the concentration of solute will exceed its solubility, and the solid will start
to come back out of solution - it will crygdlize. By the time we return to the initid temperature, nearly dl
of the origind materid has formed crysas, which can be removed from the solvent by filtration.

Now, suppose that the origina solid contained small amounts of impurities. These would go into
solution as well, but since the impurities are present only in smal amounts, they remain soluble when the
temperature is lowered again. Thus, the crystds, which come out of solution, are more pure than the
origind sample. Thisisthe essence of purification by recrystdlization (Fig. 1).
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Figure 1. An impure solid in: (A) cold solvent in which it has low solubility, (B) solvent that has been
warmed up to dissolve al of the solid, and (C) solvent that has cooled down to the origind temperature.
The crysdlized solid is now pure, while the impurities remain in solution.

Recrystallization

Recrygdlization is the preferred method for purification of organic solids. The technique can be
used for large or smdl quantities of materids, and isusudly very effective and efficient. The most important
agpect of the recrystdlization technique is the sdection of the solvent. A large number of solvents are
commonly used for recrystalization of organic compounds. Among these are water, ethanol, ethyl ether,
and hexane to name just afew. A solvent, which works beatifully for one recrystalization, may be totaly



unsuitable for purification of a different compound - the choice for recrystdlization solvent is made on a
case-by-case basis. This is because of the variation of solubility of different organic compounds in these
solvents. We can identify a set of characterigtics which are desirable for a recrystdlization solvent:

1. The substance to be purified must have a high solubility in the solvent at its boiling
point, and a sgnificantly diminished solubility at lower temperatures (limited only by
the freezing temperature of the solvent). Obvioudy, the first part is necessary so that
you can get the materid into solution, and the second part is required so that the
purified compound will come back out of solution.

2. The solvent should dissolve the impurities a dl temperatures. Actudly, its OK if the
impurity dissolves readily or doesn't dissolve a dl, aswell see. The important point
here is that purification will be accomplished only if the impurities remain in solution
as the mixture is cooled. Thisisn't too hard to accomplish if the amount of impurity is
amdl. Obvioudy, it's a bit more difficult if alarge amount of an impurity is present,
but if the solubility characteridtics of the desired substance are sufficiently different
from the impurity, asis often the case, a suitable solvent can usudly be found.

3. The solvent must not react with the substance to be purified. It's hard to get your
compound to come back out of solution when it is consumed by areection.

4. A ressonably volatile solvent is preferred. This consderation is dictated by the need
to ultimady remove traces of solvent from the crystds, and this is most eesly
accomplished by evaporation, either at room temperature or in an oven. Even with
an oven to ad in the drying, only moderate temperatures can be used, since you
should stay beow the mdting temperature of the solid, and definitely beow
temperatures where the materia will decompose. Generaly spesking, solvents with
boiling temperatures below ~150°C are OK.

5. ldedly, the solvent should be inexpensive, non-toxic, and non-flammable. These are
not absolutely required, but desirable characteristics, which can help to determine the
choice of a solvent. Obvioudy, weter is an ided choice based on these criteria, and
isthe preferred solvent if it satisfies conditions 1-4.

How does one go about choosing the proper solvent? If you are dealing with a known compound,
it makes sense to use solvents that have been used before. You can go to the CRC Handbook of
Chemistry and Physics (printed or online), and frequently a solvent suitable for recrysdlization will be
indicated. This may show up in two places Fird, in the column headed "color, crystdline form™ is often
listed the solvent used to obtain the crystas in question. Otherwise, you can move to the columns near the
right-hand side of the page, which ded with solubility. The CRC has changed its presentation of solubility
data over the years. For this purpose, the older editions (before 1980) are significantly better than the
recent ones. Whereas the new editions amply list solvents in which the compound is soluble, the older ones
provide more information, which can be useful in sdecting a crystdlization solvent.  Quditative indicators
for solubility in various solvents range from i (insoluble), d (dightly), s (soluble), to v (very). Especidly
useful isthe fact that some solvents are given two ligtings, one for hot solvent, the other for cold.

What if you are working with a brand-new compound, which is often the case. Here, the only
thing to do is try different solvents. The choice of solvents is often more art than science - everybody has
their persond favorites based on their own experience, but those mentioned above are typica solvents to
try. A smal amount of the solid is placed in a test-tube and a few drops of cold solvent are added. If the
solid dissolves, you can forget this solvent - you need low solubility a low temperature. If the solid



remains, o far, so good, but this is only the beginning. Now the sample is warmed to the bailing point. If
the solid dissolves, things look good. The next test is to let this solution cool, and to see if nice crysas
actudly form. If they do, you're in luck. Further tests with this solvent on larger samples of materiad can
then determine whether the desred degree if purification is achieved, and if the loss of materid is
acceptable.  Sometimes, though, no crystals form.  This may be a problem with the rate of crysta
nucleation - that event where the first few molecules get together to form the growing crystd. A trick which
often works in this case, is to take a glass rod and rub vigoroudy the wall of the test-tube just below the
solvent surface. Often, this will simulate crysta formation, presumably because some of the microscopic
scratches serve as nuclegtion Sites. Alternatively, the solution can be 'seeded’ with afew tiny crystas of the
subgtance (if these are avallable), and then to dlow the solution to stand undisturbed until crystal formation
is complete. If no crystds form, you must consider the possibility that the substance is too soluble in this
solvent, and the fact that it did not dissolve &t first may smply be because it dissolves very dowly. If thisis
the case, it's back to the drawing board with a new solvent.

A not-uncommon result is for the solute to separate from solution as an oil which will not crysdlize.
This annoying Situaion arises particularly for low-meting solids and frequently results when the solution
becomes saturated at a temperature higher than the melting point of the solute. A remedy which is often
effective, is to ensure that separation does not occur until the solution has cooled below this melting
temperature, either by using more solvent or by switching to a different solvent. Once this is settled,
scratching and/or seeding are often helpful for obtaining crystalline product.

Quite often, a Sngle solvent which gives suitable results cannot be identified. 1n such cases, the use
of mixed solvents (solvent pair) is often successful. Two solvents are chosen, one which dissolves the
substance reedily, and another in which the solute is only sparingly soluble. Note that the two solvents must
be completely miscible. The usud procedure isto dissolve the crude solid in the better solvent at its boiling
point, and to add the weaker solvent dropwise until a faint cloudiness persdts, indicating that the solute is
garting to come out of solution. A few drops more of the better solvent are then added to put the solute
back into solution, and the mixture is dlowed to cool to effect crystdlization. Typicd solvent pairs are
water and ethanol, or hexane and benzene, where the 'weeker' solvent is listed first.  These mixed solvent
systems are interesting -- it seems that the solubility characterigtics of the better solvent dominate at higher
temperatures, while the mixture behaves more like the wesker solvent at lower temperatures.

Once the crygdlization solvent is chosen, consideration can be given to other festures of the
crysalization process. The idea is to maximize the recovery of purified compound. Enough solvent must
be used to keep the impurities in solution, but if an excessve amount of solvent is used, alarge part of the
desired compound will remain in solution, and the recovery will be low. For this reason, the minimum
amount of hot solvent which will dissolve the desired compound should be used. It is possible to further
improve the recovery of materid by harvesting a 'second crop' of crystas. After the purified crystds have
been separated by filtration, the filtrate (called the 'mother liquor’) is concentrated by evaporation of ~1/2 -
2/3 of the solvent. On cooling, more of the compound will crystdlize, and this can be isolated by filtration.
The purity of these crystds is generdly not as good as the origind crop, since the concentration of the
contaminants in the mother liquor is dways increasing.

The proper gpparatus for recrystalization is the Erlenmeyer flask. A beaker is not appropriate.
The shgpe of the Erlenmeyer flask dlows swirling of the mixture without dashing, and the conica walstend
to condense and return refluxing solvent.  The flask should not be overfilled - about 60% of the listed
capacity isthe maximum, and so the flask volume should be chosen accordingly.

Decolorizing a Solution and Hot Filtration

Specid problems are posed by insoluble impurities and highly colored, resinous contaminants. The
best way to remove insoluble materid is to filter the hot mixture, while the desred materid is dissolved.
Insoluble debris will be trapped on the filter paper. The colored, resnous impurities are usudly large,
reldively polar organic molecules which have a strong tendency to be adsorbed on surfaces. Crysas



grown from solutions containing such resins are often discolored by surface contamination by these
materids, and it is therefore desirable to dso remove them from the solution before crystdlization. They can
be taken care of by addition of a small amount of powdered, activated charcod (Norit® or Darco®, aso
decolorizing carbon) to the hot solution before filtering. Decolorizing carbon has a huge surface area, and
reedily absorbs the colored impurities. The hat filtration then removes the charcod; the filtrate, now free of
this contamination, is alowed to cool and deposit crysals.

The decolorizing/hot filtration procedure requires some care. First, the addition of the powdered
charcod to hot solvent can cause a vigorous foaming which may result in loss of some of the solution. This
can be avoided if the hot solution is alowed to cool for 15-20 seconds, and the charcod is added
cautioudy. Only a smdl amount of charcod is required -- add too much and significant amounts of the
desired compound will aso be absorbed, and low recovery will result. After addition of the charcod, the
mixture should be heated to a gentle bail for afew minutes, to ensure that any compound which might have
precipitated during cooling is brought back into solution.

Filtration of the hot mixture must be done rapidly to avoid crysdlization of materid on the filter
paper or in the funnel. The setup depicted in Figure 2 shows how the filter can be kept hot during filtration.
The speed of filtration is enhanced by the use of a 'fluted filter pgper and a emless funnd. 'Huting' afilter
paper is organic chemistry origami and the process is best demondtrated in person. A fluted paper uses the
entire surface area of the filter paper, and therefore filters more rapidly than the conventiona conical fold.
The stem of afunnd is susceptible to clogging by formation of crystds, so astemless funnd is used.

To minimize cryddlization in the filter paper it is common to place a smal amount of solvent in the
recaiving flask, and to hest this to boiling during the filtration. The hot vapors help to keep the filter warm.
In addition, it is prudent to use about 10% more than the minimum amount of solvent, to account for
evgporation during the hegting, and to dlow for the smal amount of cooling which will occur. Findly, the
mixture should be poured onto the filter in smal portions which will filter within about 30 s, S0 that
excessve cooling does not occur. The remainder of the mixture is kept heated until it can be poured on the
filter. When dl of the solvent has been filtered, it is a good idea to rinse the flask and filter with a small
portion of fresh, hot solvent (~5 - 10% of the volume dready used). This will help to dissolve and pass
through the filter any materid which has crystalized.

The filtrate should be collected in an appropriately szed Erlenmeyer flask. Some crystals may have
formed in the flask by the end of the filtration, but these are often very smdl and not well formed. They
should be dissolved by warming the filtrate. The best crysds are obtained by dow cooling without
agitation of the solution. Therefore, the filtrate should be placed in a spot where it can remain undisturbed
asit cools. The mouth of the flask may be loosely stoppered, but this is normaly not necessary. Crysta
growth is normdly well dong by the time the mixture reaches room temperature. Further cooling in an ice-

Stemless funnel with
fluted filter paper
A—/ a—pj
< ir space

\ Few ml of the

’ recrystallizing solvent

Figure 2. Setup for hot filtration.




water bath will cause additiond cryddlization. Crystas comein avariety of shgpes and sizes. long needles,
blocky prisms, and flat plates are common. Sow crystd growth not only gives the most pleasing display;
the product is generdly purer. Too-rgpid crysdlization generdly leads to smaler, more poorly formed
(and less pure) crysals.

Vacuum Filtration

Once crysd formation is complete, the product is isolated by vacuum filtration. This technique
permits fagt and efficient remova of the mother liquor. A specid flat-bottomed funnd (a Buchner funnd) is
used in conjunction with a heavy-waled Erlenmeyer flask with a 9dearm cdled a filtering flask. The
goparatusisillugtrated below (Figure 3). A circle of filter paper, small enough
to lie completely flat on the perforated base of the Buchner funnd, but large enough to cover dl of the
holes, is placed in the funnd, and moigened with a smal amount of solvent to hold it in place. With the
vacuum on, the cold crystalization mixture is poured as rapidly as possible onto the filter paper. It helpsto
swirl the flask a few times to loosen the crysds, and with a little bit of skill the entire mixture can be
deposited on the filter, with only afew dtray crystds adhering to the walls of the flask. The mother liquors
are rapidly drawn into the filter flask by suction, and the crysas are squeezed dry of solvent by pressing
with a clean cork while drawing air through them. Now, this procedure does not remove dl of the mother
liquor. Invaridbly, there is a film of solvent coating the surface of the crystds.  Since the mother liquor
contains impurities, this must be washed away with fresh solvent. The crystds are washed as follows: the
suction is stopped and enough fresh, cold (why?) solvent is added to just cover the crystds in the funne
(this solvent can be used to rinse the last few crysas out of the crystadlization flask). The crystds should
be dtirred gently with a glass rod or a spatula so that dl come in contact with the wash liquid, then the
vacuum is restarted and the crystals sucked and pressed dry as before. In some cases, it may be
necessary to repeat the wash a2™ time. Air is drawn through the crystals until they are as dry as possible,
a which time they are goread on awatch glass for further drying in the air or in an oven.

The steps in recrygalization can be summarized:

Dissolve the crude materid in aminimum amount of hot solvent.
Treat with decolorizing charcod.

Filter hot solution to remove charcod and other insoluble impurities.
Cooal to effect cryddlization

Filter crystds, wash to remove adhering mother liquor.

Dry crystasto remove last traces of solvent.
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Figure 3. The vacuum filtration gpparatus for isolation and washing of crysas.



M elting Point Deter mination

Once we have purified a solid, how do we establish that the product is, in fact, pure?
Undoubtedly, the smplest criterion for purity is determination of the melting point, or more accurady, the
melting range. Strictly spesking, the mdting point is defined as the single temperature at which the vapor
pressure of the liquid phase of a compound is equd to the vapor pressure of the solid phase, and so the
liquid and solid are in equilibrium. These vaues are actudly rather difficult to measure. Much smpler isthe
determination of the capillary mdting range, which, as the name implies, is the temperature interva over
which the compound is found to mdt. Since, during the meting process, the system is not at equilibrium,
this is not identica to the true meting point, but the values are normdly very smilar. In fact, mogt of the
'mdting points in the literature are actudly capillary meting point ranges. An important distinction is that
the latter is ways presented as a range of two temperature readings, from the temperature where melting
is first observable to that where mdting is complete.  For pure compounds, complete melting normaly
Occurs over avery narrow range, often <1°C. Impure compounds, in contrast, usudly met a significantly
lower temperature than the pure materid, and the meting range is much broader. Examindtion of the
capillary melting point of acompound, then, serves as aqudlitative criterion for purity.

The great advantage for usng meting points is the ease with which they are obtained. A variety of
commercid melting point gpparatus exist, and some of these are available in the lab. These incorporate
electric heating units, and the sample capillary is placed either in an oil bath (Thomas Hoover gpparatus) or
in a meta block (Electrothermd). Both sysems have a 'heating rat€ switch which is cdibrated in
meaningless units - higher numbers mean faster heating, but you'll have to determine the appropriate seitings
for each temperature.

Proper technique is essentid if reliable datais to be obtained. The sample must be finely powdered
and tightly packed in a thin-walled capillary tube - ar spaces must be diminated, as they will act as
insulation, dowing heat trandfer from the il bath and duminum block to the sample. The rate of heating
must be kept low (1 - 2°C/min) during the mdting: if the bath (block) is heated too rapidly, the temperature
of the sample will lag behind the bath (block) and thermometer temperatures because hest transfer through
the capillary isrelatively dow. By the time the sample is observed to melt, the thermometer is measuring a
much higher temperature. Great patience is required to avoid these errors.

Packing of the sample is accomplished by jabbing the open end of a capillary tube into asmall pile
of the powdered materia. The tubeis then held with the open end up, and the bottom (closed) end tapped
gently on a hard surface such as the benchtop. The sample will be shaken to the bottom of the capillary.
Further packing of the sample is easlly accomplished by standing a 3-4 ft length of glass tubing on the
bench top, and dropping the capillary down this tube. The bouncing of the capillary will pack the sample
powder S0 ar space is minimized. This exercise should be repeated 2-3 times. Only a smal amount of
sample is necessary - a depth of 1-2 mm is plenty. A generd rule is - if you can see it clearly, that's
enough. Large samples will actudly lead to errors. The temperature variation over alarge sample will be
greater than for asmall one.

The sampleis placed in the melting point apparatus and heated dowly (so that the temperature rises
a 1-2°C/min). Thesampleisexamined dosdy for the firg sgns of mdting (shrinking or gligening of the
sample) and that temperature is recorded as the beginning of the range. The find temperature is recorded
when complete melting to a clear liquid is observed. Note that both temperatures must be recorded - it is
mideading and incorrect to ligt only a sngle temperature for a capillary meting point. Often, running a
‘quick-and-dirty’ melting point will save time. The bath is heated a a fagter rate (~5 °C/min) and the
gpproximate meting ranges noted. Then the melting points are redone, with rapid heating to a temperature
~10 °C below the lowest melting range, and dower hesating is used from there. Note that you should use
fresh samples for this second run - some decomposition may occur during the first meting, which would
affect the second determination.  Always report any visble sgns of decompostion on meting, such as
darkening or gas evolution. Decomposition can cause even pure compounds to exhibit broad meting



ranges. The mdting point gpparatus must then be alowed to cool below the lowest mdting range before
the second run is started.

Why isit that impure solids give alower and broader mdting range than the pure substance? This
question will be consdered on two levels, both related. Firgt, recall the colligetive properties of substances
which you learned about in freshman chemisry.  You learned that a solute will lower the freezing
temperaure of aliquid. If you consider the impurity as a solute, and
recognize that freezing and mdting point are the same thing, you see that we expect a lower mdting
temperature for an impure materidl.

We can aso consder this question by looking a phase diagrams. A very common Stuation is that
of asmple binary mixture as shown in Figure 4. Here the compostion is indicated by the horizontd axis,
with pure ngphthaene at the |eft-hand edge(melting point = 80 — 82 °C) and pure biphenyl (mdting point =
70 — 72 °C) at the right-hand edge of the diagram. The naphthaene and biphenyl solid phases are not
miscible; that is, separate crysds of ngphthdene and of biphenyl exist in the solid phase. As biphenyl is
added to pure ngphthdene, the melting point of the mixture decreases aong curve NE.  Similarly, when
naphthalene is added to pure biphenyl, the meting point of the mixture decreases aong curve BE.

Now, the decreasing mdting temperatures from the naphthalene side and the biphenyl side have to
intersect somewhere. This is cdled the eutectic compodtion, and for this mixture it occurs a 44%
naphthaene : 56% biphenyl. The temperature, cdled the eutectic point, is 39°C. This is the lowest
temperature at which melting occurs for naphthaene-biphenyl mixtures. Above the curve connecting the
two pure materids and the eutectic point only liquid phase exists. One more line completes the phase
diagram. This is a horizontd line a the eutectic point, below which only solid phase (ngphthdene +
biphenyl) exists. Now, were ready to describe mdting behavior. If we begin with pure nagphthalene or
pure biphenyl, itssmple. We smply proceed up the gppropriate edge of the diagram until we intersect the
melting curve, obvioudy at the melting temperature of the pure component. For a mixture, the Stuation isa
bit more complicated. Consider beginning with with 80% naphthaene : 20% biphenyl (point X). Aslong
as the temperature is below 39°C, this mixture remains completely solid. At the eutectic temperature,
however, a certain liquid phase is stable, and can form. This, of course, has the eutectic compostion.
Since the mixture we began with has a different make-up than the eutectic compostion, not dl of the
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sample can met. But the maximum possible amount of eutectic met will form. In this case, when dl of the
biphenyl has been converted to eutectic mdt, some solid ngphthalene will remain. The sample will be
patidly melted at this temperature.  As we increase the temperature, liquid phase containing more and
more naphthalene becomes stable, as indicated by the curve EN. Therefore, more and more of the
naphthalene will go into the mdt, until findly we reach 72°C, where the liquid phase can have the
composition we began with, and the last bit of solid will mdt. The observed meting range, then, would be
39 - 72°C, clearly lower and much broader than for the pure compound. Similar anadlysis can be carried
for other garting mixtures. In principle, al mixtures should begin melting a the eutectic temperature, but if
only asmdl amount of met forms, it may be impossible to see until a higher temperature is reached. Note
that if a solid mixture having the eutectic compogtion is examined, shap meting around the eutectic
temperature will be observed. From this example, it is obvious that a sharp melting point is not a fool proof
criterion of purity. Findly, other kinds of melting behavior, more complicated than that discussed here, are
possible, but the guiddine that impure materials have lowered, broadened melting ranges, despite some
exceptions, isaussful rule of time-tested vaue. One additiona point should be made here: if theimpurity is
non-volatile and not miscible with the liquid phase, as for a piece of sand or glass, there will be no change
in the melting temperature. That solid materid will remain after the rest of the sample has meted.

Méelting point properties can be used to identify materids. The meting range of an unknown can be
compared with data listed in, for example, the CRC-Handbook of Chemistry and Physics, but severd
compounds can have smilar meting points, so one must go further. Suppose that severa known
compounds have mdting points smilar to the unknown. The identity of the unknown can be checked by
preparing mixtures of the unknown with each of the known materids, and determining the melting points.
The mixture with the identical compound, of course, will not change, but the mismaiches should al show
lowered and broadened mdting points. This condtitutes a very ussful method for confirming identity.



Experiment 1

We will purify acetanilide by recrystallization, and study the effect of purification on the melting
temperature.

A. Selecting a Recrystallization Solvent

To sect a recrystdlization solvent for acetanilide, place 100-200 mg acetanilide in each of four
test tubes labdled: ‘water’, ‘acetone’, ‘ethanol’ and ‘pet ether’. Add 2 ml of the indicated solvent to the
test tubes and mix. Record cold solubility observations. Select the test tubes with solvents which did not
dissolve acetanilide, place them in the hot-water besker and warm them up to a gentle boil on a hot plate.
Now record solubility observations in hot solvents. Allow the test tubes to dowly cool down to room
temperature undisturbed. Prepare an ice-water bath in a 250 ml besker. Place the test tubes in the ice-
water bath to effect further crystdlization. Record your observations of any crystal formation.

According to your findings, sdect the solvent most appropriate for recrystalization of acetanilide.
Check your choice with your TA, and proceed with the experiment.

B. Decolorizing a Solution of ImpureAcetanilide and Hot Filtration

Set up for hot filtration usng a stemless funnel, a fluted filter paper (the TA will demondrate), and a
125 ml Erlenmeyer flask as shown in Figure 2. To prevent the materid from crystdlizing in the funnd, the
filter paper and funnd should be preheated by pouring a few milliliters of boiling recrygdlizing solvent
through them just before filtering.

Weigh out 1.5 g of impure acetanilide. Reserve enough for a melting point (about the volume of
two match heads) and place the rest in a 125 ml Erlenmeyer flask. Place about 50 ml of the chosen
recrystdlizing solvent in a 150 ml besker, add a boiling chip and bring to a gentle bail on a hot plate. Add
about 15 ml of hot recrystalizing solvent to the Erflenmeyer flask that contains the acetanilide and bring the
mixture to boiling. Add small portions of solvent successively, while dirring and gently boiling the mixture,
until the entire compound has dissolved. Do not attempt to dissolve insoluble impurities. Add about 10%
more solvent, and let the mixture cool for about 20 s. Cautioudy add about one-quarter teaspoon (a
spatulatip full) of decolorizing carbon (Foaming!) and bring the mixture to a gentle bail.

Preheat the hot filtration gpparatus as indicated above, and begin filtration by pouring a smdl
portion of the mixture onto the funne (the flask ishot!, attach a clamp to handle while pouring). When most
of this has gone through the filter, add some more. Keep the mixture at a gentle boil between additions -
you want to keep it hot, but should not boil solvent avay. When dl of the mixture has been added to the
filter, a smdl portion of fresh solvent (10% of the volume used so far) should be added to the charcod
flask and heeted to a gentle boil. This is poured on the filter to dissolve and rinse through any crystas
which may have formed there. When filtration is complete, hegt the collection flask to dissolve any crysds,
remove from hest, and let stand undisturbed.

C. Isolating the Recrystallized Product with Vacuum Filtration

Set up for the vacuum filtration (refer to Figure 3). Please note that the heavy vacuum hoses easily
tip filter flasks -- these must be properly clamped. Use the correct size filter paper. In doubt? Ask your
TA!

When the crygalizing mixture has reached room temperature, it may be chilled further in an ice-
water bath (prepared in a large beaker). Also chill some recrystdlizing solvent for washing the crystas.
This would be a terrible time for your flask to spill, so dlamp it. When cryddlization is complete (let the
mixture get good and cold) you are ready to filter. Start the vacuum (this is done in our lab by smply
turning the vacuum knob on the hood), and add a little solvent to the funnd - this will moigten the filter



paper and hold it in place. Swirl the crystalizing flask afew times to sugpend the crystds, and pour them
out onto the funnel. Don't try to put dl of it there a once if it isn't going to fit! When dl of the mixture has
been filtered, press the crystals dry with a clean cork or spatula. Stop the vacuum, and add cold solvent to
just cover the crystals. Let stand afew seconds, stir gently to expose dl of the crystals to the wash liquid,
and redtart the vacuum. Press the crydas dry as before, and continue to draw air through them for 5
minutes. When the crystds are as dry as possble, they may be gently scraped out of the funnd (don't
shred the paper!) onto awatch glass. Place the watch glass with the sample in the drying oven at 60°C for
10 minutes to remove the last traces of solvent. Record the mass of the purified acetanilide, and determine
the percent recovery based on the amount of crude material used.

D. Determining the Melting Range

Determine the meting temperature of both the impure and the purified acetanilide you obtained.
Both can be done a the same time. Be certain to heat very dowly (1 - 2°C/min) in the mdting range.
Remember to turn the temperature down when your are finished to alow the apparatus to cool for the next
person. Record the melting ranges for each.  Show the purified materia to your TA. She/He will decide if
it should be discarded in the “Recovered Acetanilide’ container or the “Unwanted Materials’ container.
Clean up, remembering to dispose unwanted materid in its proper place.

Post-laboratory Questions
1. Compare the meting ranges for the pure and impure acetanilide samples. What can you tell from these?

2. Compare the mdting point of your purified acetanilide with that listed in the literature. Discuss any
discrepancies. Are they sgnificant?

3. Determine the percent recovery of pure acetanilide. Discuss possible losses of materia during the

recrystallization operation. Are there places you know that you lost a significant amount of materid? What
changes would you recommend to minimize such losses?
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