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Expt. 7- Preparation of Alum

114.05.09 (time required: 2 hours)
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1. ODbjective

A The purpose of this experiment is to synthesize
alum (aluminum potassium sulfate dodecahydrate,
KA(SQ),wl2H,0) from aluminum cansjncluding
purification through recrystallization.




2. Principleqar)

1. Excess alkali reacts with aluminum fpas shown in the
following reaction equation:

2Al(s) + 20H (ag)+6H,O0 Y 2 A} (a@H3IH,(g) (eqg. 1)
2. When an acid is added to the solution:

Al(OH), (ag+H*(@ag Y AL @HP() (eq. -2)
3. If additional acid is added, Al(OElill convert to AP*
lon and dissolve In the acidic solution.

Al(OH) 4(9) + 3H"(ag)  XI3*(ag) + 3H,0() (eq. 7-3)



2. Principlee)

4. When alkali Is added to Al(OK])it reacts to form
soluble AlI(OH} ions.

AI(OH) 4(s)+ OH (ag) XI(OH), (aq) (eq. 74)

5. Substances like Al(OElvhich can react with both
acids and bases, are known amphotericsubstances.
Other examples of amphoteric compounds include

Sb(OH), Sn(OH) Sn(OH) Pb(OH), Cr(OH,), Zn(OH),
Ga(OH), andTi(OH),.



3. Synthesis of Aluminum Alurna

1. Aluminum alum has the general formula
M'MI(SQ),12H,0. It is an ionic compound that
crystallizes from supersaturated solutions containing
sulfate ions trivalent cations(e.qg., A¥*, Ce*, Fe?),
and monovalent cationge.g., K, Na’, NH,"). The
crystalline structureincorporatesl12 water

molecules of hydration.



2.

3. Synthesis of Aluminum Aluraas

In this experiment, potassium hydroxide (KOH) Is
used as the base and sulfuric acid,§4Q)) as the acid.
Therefore,M' = K and M!"= AF*, Undersuitable
conditionst particularly through the formation of a
supersaturated solutiom white aluminum alum
crystals can form(aluminum potassium sulfate
dodecahydrate KA(SQ),12H,0)



3. Synthesis of Aluminum Aluras

3. Aluminum alum iscommonly used irwater
purification, dyeing, papermaking, and as a food
additive, among other applications.

4. The experimental procedure isutlined below:

H,SO
Al(s) KO, omy, (ag ~2X8Y, Al (50,2, K+ HL0)

Cool




3. Synthesis of Aluminum Aluraa

5. The overall equilibrium equation for the precipitation
of aluminum alum crystals Is as follows:

K*+(ag) + Al3*(ag) + 2S02(ag) + 12H,0(1) ¥ KAI (SO,),12H,0(s)



4. Recrystallization, Separation, Purification
and Crystal Growing Technigues?)

1. Because different substances exhibit varying
solubilitiesunder the sameconditions,this property
canbe utilized to separateand purify substances a
processknown asthe crystallizationmethod.

2. The two most commonly used crystallization

techniguesare:

1) Changingthe temperature to decreasethe solubility of the
solute, leading to supersaturation and the crystallization of
the solute.

2) Adding a secondsolvent in which the solute is less soluble,

thereby reducing its overall solubility and causing it to
12 crystallizeout from the mixed solution.



4. Recrystallization, Separation, Purification
and Crystal Growing Techniques?)

3. In this experiment, we take advantageof aluminum
I t dz4gr@ader solubility in hot water comparedto
cold water. By using hot water as the solvent and
applying recrystallization techniqgues, we purify the
substanceand grow single crystals, enabling us to
recover pure aluminum alum and observeits crystal

structure.



5. Equipment and Chemicais)

In €abine’
Hot platex 1

Glass Stirring Rod x 1
Graduated Cylinder 100 mL x 1
Beakers 100 mL X

Funnelx 1

Aluminum can x 1

Frovided Dy il

Water-jet Pump x 1

Vacuum Filtration Flask x 1
Buchner funnel x 1

Filter paper & sandpaper
Sample bottle, labeling paper

Scissors x 1




5. Equipment and Chemicats)

Frovided Dy it
9.0 M HSQ(aq)”

1.4 M KOH4q)"

EtOH/H,O (abl, v/v) mixed solution

cb Corrosive® d Toxic* do Dehydrating
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Ref. :https://ghs.osha.gov.tw/CHTimasterpagéindex_ CHT.aspx



6. Experimental Procedures

1. Pleasepreparean aluminumcan(not aniron can)in
advance

2. Cut a pieceapproximately5 cm x 5 cmin sizeand
polish both the inner and outer surfaces with
sandpaperuntil smooth. Then, cut the piece Iinto
small fragments This preparation must be
completedbefore the lab session

Note: Be sureto polishthoroughly to remove paint
and coatings, as these can produce unpleasant
odorswhen heated.



3. Weigh the aluminum piece prepared in Step 2 to
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determine its exactmass

Placethe aluminumin a 100 mL beaker,add 25 mL
of 1.4 M KOH (ag), and heat the mixture to
approximately 70 °C using a magnetic stirrer inside
a fume hood to facilitate the reaction.

Note: This reaction releaseshydrogen gas, which
can form an explosive mixture with air. To ensure
safety, perform the experiment strictly within a
fume hood and keep it away from any ignition
sources



5. Duringthe reaction, observethe aluminum pieceasit
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becomes buoyant in the solution. The reaction Is
completewhen hydrogengasbubbling ceases

Filter the hot solution using gravity filtration . Usinga
dropper, add approximately 5 mL of deionizedwater
to rinse the beaker. Pour the rinse water into the
funnel to ensurecomplete transfer of the solution for

filtration . (Figurel)

Before filtration
Figure 1. Comparison of the solution before and after filtration.
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Carefullypour the clearfiltrate into a 100mLbeaker.
Placethe beakerin anice bath, then slowly add 12
mLof 9 M H,SQ dropwise. (Figure2)

Note: Theaddition of acidis exothermicand may generate
heatt proceedwith caution.

----

Before After
Figure 2. Comparison of the solution before and after the addition of sulfuric acid.



8.
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If white ! { O h precipitate remains after acid
addition, gently heat the mixture on a magnetic
stirrer to dissolveit. If other insolubleimpurities are
present, filter them out usinggravity filtration while
the solution is still hot. Do not usevacuumfiltration .

Note: Ensure the final volume of the solution remains
around 15 mL to maintain proper saturatianthis is
essential for successful crystallization of aluminum
alum.



9. Pour the clarified solution from Step 8 (containing

AP, K, and SQ? ions)into a cleanbeakerand allow
It to coolto room temperature. If crystalsdo not form,
gently scratchthe inner walls of the beaker with a
glassstirring rod to induce crystallization Then,place
the beaker In an ice-water bath to complete the
crystallizationof aluminumalum. (Figure3)

10.Collectthe crystalsusingvacuumfiltration . Usea glass
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mortar to gently crushand spreadthe product evenly.
Rinseboth the beaker and the funnel contents with
approximately 12 mLof a 2:1 (v/v) mixture of alcohol
and deionized water, added in portions. Continue
vacuum filtration for about 10 minutes to dry the
product, then weighit accurately (Figure4)



After vacuum
filtration

Figure 3. Solution after Figure 4 Crystallized aluminum
ice bath cooling alum Product



11.Weigh 2.5 g of the crystalline product obtained In
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Step 10 and transfer it to a 100 mL beaker. Add 20
mL of deionizedwater and heat the mixture while
stirring until all solids dissolve and the solution
reachesa gentle boll.

Note: Avoid overheating Ensurethe final volume
remains20~25 mLto preventexcessivdormation of
small crystals (from too high a concentration) or
failure to crystallize(dueto over-dilution).



12.While the solution is still hot, perform gravity
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filtration to remove any remaining impurities,
collectingthe filtrate In a cleansamplebottle. Allow
the solution to cool and crystallizeundisturbedover
the courseof oneto two weeks

Note: Obtainlabeling pape anda 20 mLsamplevial
from the teaching assistant Clearly write your
departmen and group number on the label, then
submit the labeled sample vial to the teaching
assistant



