
The Crystal-Growing Challenge
STUDENT INSTRUCTIONS 

Your challenge!

Your challenge is to

· grow a large crystal of potash alum from a solution of crude potash alum; 
· measure how large the crystal gets and roughly how quickly it grows (over a period of up to ten weeks);

· take photos of the crystal as it grows and of the final fully grown crystal;

· describe what the crystal looks like in scientific terms; and 
· take an artistically creative image of the crystal when fully grown using means such as light, shadows and colours. 

Understanding the crystal-growing process

Suppose you have 100 mL of water. Only a certain amount of potash alum can completely dissolve in it. That amount depends on how warm the water is. The warmer the water is, the greater the amount of potash alum that will dissolve in it. 
You can tell when you have added the maximum amount of potash alum that can dissolve at a particular temperature by the fact that if you add one more crystal of potash alum, it will not dissolve and will just stay on the bottom of the container. At that point we say the solution is ‘saturated’. 

To obtain a large crystal of potash alum, you will make a saturated solution of it in hot water. You will then let the solution slowly cool down. As it gets cooler, and as some of the water slowly evaporates as well, less and less potash alum is able to stay dissolved. The potash alum that can no longer dissolve starts forming a big crystal or lots of little crystals. 
To watch crystals of different substances form as their solution cools, see this time-lapse video:

https://youtu.be/lo0cp2uhxb0?si=NfCHKPe3jii3taww
We make sure we obtain just one big crystal by using what is known as a ‘seed crystal’ for the solid to grow on. 
Safety precautions

1.    Potash alum can irritate the skin and eyes and should be washed off with lots of water. 

2.    Safety glasses, tight-fitting nitrile gloves, and aprons or laboratory coats must be worn. 

3.    No food or drink can be consumed in the laboratory.

4.    At the end of the experiment wash your hands with soap and water. 

Part A.  Instructions if impure alum is used 

Materials per group
To prepare seed crystals: 
	· jar containing approx 19 g potash alum crystals 

· 50 mL hot water (between 55 (C and 60 (C) in a Pyrex measuring jug or Pyrex beaker

· 2 x clean, dry, 250 mL Pyrex beakers
· glass stirring rod

· thermometer
	· retort stand, clamp and boss-heads 
·  clean, dry medium-sized glass short-stemmed funnel
· filter paper pre-folded in a fluted pattern
· 2 x clean, dry large Petri dish
· Kettle


To grow one large crystal: 

	(  jar containing approx 39 g potash alum crystals 

(  100 mL hot water (between 55 (C and 60 (C) in a Pyrex measuring jug or Pyrex beaker

· kettle

· thermometer
(   2 x clean, dry, 250 mL Pyrex beakers
(  glass stirring rod

(  forceps

(  clean, dry watch glass or unfolded filter paper

(  popsicle stick 

(  paper towel
	· seed crystal tied onto the end of a 10 cm length of  fishing line
· retort stand, clamp and boss-heads 
·  clean, dry medium-sized glass short-stemmed funnel
· filter paper pre-folded in a fluted pattern
· ruler
· diary or log book to record observations
· digital camera or smart phone
· marking pen
· label for the beaker in which the crystal will grow


What to do
TO PREPARE SOME SEED CRYSTALS

1. Set up the filtration apparatus ready to quickly filter the solution, as shown by your teacher. 
2. Tip 19 g of potash alum crystals from the jar into one of the clean, dry 250 mL beakers. 
3. Carefully add 50 mL of the hot water to the beaker and stir rapidly to dissolve the crystals.
4. Rapidly filter the solution into the other 250 mL beaker, and then allow it to cool.
5. Pour the solution into the Petri dishes then place them in a dedicated area. 
6. After about two or three days, the solution should have evaporated and small crystals should be seen on the bottom of the dish. These are the seed crystals. 
TIP: If the Petri dish is made of glass, scratching the bottom of the dish with a glass rod can help start the crystallisation process. 
TO PREPARE A LARGE CRYSTAL
1. Set up the filtration apparatus ready to quickly filter the solution, as shown by your teacher. 
2. Tip the 39 g of crystals from the jar into one of the clean, dry 250 mL beakers.
3. Carefully add 100 mL of the hot water to the beaker and stir rapidly to dissolve the crystals.
4. Rapidly filter the solution into the other 250 mL beaker, and then allow it to slowly cool.
5. Tie one end of the fishing line to the largest best-shaped seed crystal and its other end to the popsicle stick, adjusting the length so the seed crystal will hang half-way down into the solution.
6. Take a photograph of the seed crystal next to a ruler, and record the date in your diary. 
7. Before the end of the class, place your beaker in a draft-free, dedicated area away from any sunlight or heater, which will not be disturbed for a few weeks. Make sure you will be able to inspect the beaker regularly without moving it. 
8.  Label the beaker with your names, and use a marking pen to mark on the outside of the beaker where the level of the water is up to.
9. Lower your seed crystal into the centre of the solution and secure the popsicle stick across the top of the beaker. Cover this with the watch glass or unfolded filter paper in a way that will allow some water to evaporate but will prevent dust from entering the solution.
TIP: Make sure that the seed crystal does not touch the sides or the bottom of the beaker. 
Part B.  Instructions if very pure alum is used (recommended for Primary Schools) 

Materials per group

To prepare seed crystals: 

	· jar containing approx 19 g potash alum crystals 

· 50 mL hot water (between 55 (C and 60 (C) in a Pyrex measuring jug or Pyrex beaker

· clean, dry, 250 mL Pyrex beaker
	· 2 x clean, dry large Petri dish
· glass stirring rod

· thermometer

· kettle


To grow one large crystal: 

	(  jar containing approx 39 g potash alum crystals 

(  100 mL hot water (between 55 (C and 60 (C) in a Pyrex measuring jug or Pyrex beaker

· kettle

· thermometer
(   clean, dry, 250 mL Pyrex beaker
(  glass stirring rod

· seed crystal tied onto the end of a 10 cm length of  fishing line

	· clean, dry watch glass 

(  popsicle stick 
(  forceps

· paper towel

· ruler
· diary or log book to record observations
· digital camera or smart phone
· marking pen
· label for the beaker in which the crystal will grow


What to do
TO PREPARE SOME SEED CRYSTALS

1. Tip 19 g of potash alum crystals from the jar into the clean, dry 250 mL beaker. 
2. Carefully add 50 mL of the hot water to the beaker and stir rapidly to dissolve the crystals.
3. Pour the solution into the Petri dishes then place them in a dedicated area. 
4. After about two or three days, the solution should have evaporated and small crystals should be seen on the bottom of the dish. These are the seed crystals. 
TIP: If the Petri dish is made of glass, scratching the bottom of the dish with a glass rod can help start the crystallisation process. 

TO PREPARE A LARGE CRYSTAL
1. Tip the 39 g of crystals from the jar into the clean, dry 250 mL beaker.
2. Carefully add 100 mL of the hot water to the beaker and stir rapidly to dissolve the crystals.
3. Tie one end of the fishing line to the largest best-shaped seed crystal and its other end to the popsicle stick, adjusting the length so the seed crystal will hang half-way down into the solution.
4. Take a photograph of the seed crystal next to a ruler, and record the date in your diary. 
5. Before the end of the class, place your beaker in a draft-free, dedicated area away from any sunlight or heater, which will not be disturbed for a few weeks. Make sure you will be able to inspect the beaker regularly without moving it. 
6. Label the beaker with your names, and use a marking pen to mark on the outside of the beaker where the level of the water is up to.

7. Lower your seed crystal into the centre of the solution and secure the popsicle stick across the top of the beaker. Cover this with the watch glass or unfolded filter paper in a way that will allow some water to evaporate but will prevent dust from entering the solution.

TIP: Make sure that the seed crystal does not touch the sides or the bottom of the beaker. 
Recording the results
Every few days (e.g. weekly or fortnightly) record in your diary the level of the solution in the beaker and if possible, without disturbing your crystal, take a photo of it close to a ruler so that you can estimate how much it has grown. 

TIP: Try to avoid disturbing the crystal during the growth phase as this may cause additional small crystals to grow either on the main crystal or on the beaker. Should this occur, carefully take your crystal out of the beaker. If there is time, prepare a fresh saturated solution in a clean beaker and when it is cool, suspend the crystal in that. 
Continue to monitor progress by reporting on the drop in water level, and estimate the size of the crystal. 

Finalising the experiment

When the teacher has decided to terminate the experiment, using tight-fitting protective gloves, remove your crystal very carefully from the beaker using the forceps, dry it with paper towel and with a ruler measure its length, width and height. Compare the measurement with the size of the original crystal. 

For your scientific photograph place a ruler close to your crystal.

With the help of your teacher, take some artistic photos of your crystal from various angles, under different sources of light using different backgrounds. 
Your report

Your report should follow the standard format for a science report i.e., a Title, Introduction and Aim, Materials and Methods, Results and Discussion/Conclusions. See below for an example template you may wish to use.

Give your teacher your report, your crystal and photos for judging and a display. 

*replace blue text your wording*  

TITLE

Name and school:

Introduction and Aims:

How does crystalisation work? Why are you doing this? What is your hypothesis/prediction for this experiment?

Methods and Materials:

What did you use?

Results:

 What did you observe? We suggest use this table as a template.

	Date
	General Observations
	Solution Level
	Size of crystal

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Discussion/ Conclusions:

What did you see? Did your results support your hypothesis/prediction? Can you explain this?

TEACHER NOTES
Background information
The formal chemical name of potash alum is aluminium potassium sulfate dodecahydrate. 
Its chemical formula is KAl(SO4)2.12H2O.
Why two sets of student instructions?

Less expensive supplies of potash alum usually contain contaminants that must be filtered out as they can interfere with the crystallisation process. 
Performing a hot filtration using a fluted filter paper is a valuable experience for older students. However, primary schools would rarely have filtration equipment and handling hot water in this process may pose a safety risk to young students. 
For this reason, it is strongly recommended that primary schools purchase pure potash alum so that no filtration is required. 

The instructions ‘Materials’ and ‘What to Do’ provided enable teachers to choose between procedures with or without filtration. As this document has been supplied in Word, teachers can simply delete the instructions that do not apply to their class! 
Pure potash alum may be purchased from reliable chemical suppliers, such as Westlab. 

Visit: https://westlab.com.au   

Safety 

Teachers should download the relevant material safety data sheet: 

https://www.chemsupply.com.au/documents/AL0391CH0P.pdf 

For reference, the CAS number of potash alum is 7784-24-9 

Potash alum is relatively innocuous and if the instructions are followed properly hazards are minimal. Potash alum can irritate the skin and eyes and should be washed off with lots of water. Eye protection should be worn to prevent dust and splashes getting in eyes. Breathing in any dust should be avoided. If anybody swallows alum solution they should have their mouth washed out. 

VOMITING SHOULD NOT BE INDUCED and urgent medical advice should be sought. If possible, they should be taken to the nearest hospital for treatment. 

Students must be actively supervised throughout this activity. 
TIPS: 

1. The hot water can be prepared by adding boiling water to cold water with stirring until the thermometer shows it is in the right temperature range. 

2. Distilled water or de-ionised water works better than tap water as they do not introduce other minerals.
3. In these instructions, the amount of potash alum required to make a saturated solution at 55 (C to 60 (C is known.  (It is 39 g /100 g water.) As the students are given that amount they will not need to test if their solution is saturated. (The test for saturation can still be used.) This is to help reduce both waste and the amount of time taken. 
Resources

This video-clip may be of assistance. 
How to fold a fluted filter paper and its benefits over a filter paper folded like a cone:

 https://youtu.be/wCrU7eamOgk?si=ZkT74iNUHb3OSzNh 
