CRYSTAL  GROWING  MANUAL
ETIQUETTE
 
1. 
When changing solutions you MUST POUR THE USED SOLUTION INTO THE PROPER RECYCLING CONTAINER so that it can be re–filtered and used again.  CHECK BEFORE YOU DUMP!  Crystals from the bottom of beakers must also be scraped into the proper container.  There is a separate container for: alum, Rochelle salt, copper sulphate  and 7% chrome alum (green/purple colour).  NEVER THROW AWAY A SOLUTION – IT REPRESENTS A CONSIDERABLE COST WHICH JUST GOES "DOWN THE DRAIN".
 
2. 
Be sure to use a wet sponge to clean up after yourself.  That might look like a small spill of water but it will leave a messy residue behind when the water evaporates.  If a solution is spilled on a shelf, the beakers on the shelf must be CAREFULLY MOVED (wipe the spilled solution from the bottom of the beakers, if necessary) and the shelf must be wiped down.  Dried residue from a solution: (a) gives rise to gazillions of small specks which can "seed" your solution with unwanted crystals and spoil not only your crystal but also the crystals of everyone else!  (b) corrodes the finish on the shelf, and  (c) is unattractive!  Please remember that COPPER SULPHATE IS A POISON, AND THAT CHROME ALUM IS VERY POISONOUS.
 
3. 
When finished with accessory items, put them back where they belong.  This includes thread, glass rods tape and files. Bits of scrap paper, tape and thread go in the garbage can.
 
4. 
Don't leave your beaker, solution & crystal lying around.  Put it back on the shelf.  This is a working lab and improperly stored beakers will be either put on a shelf (where you can conduct a 2–day search to look for it) or thrown away (if the chem teacher is having a rotten day.)  On a similar note: if a crystal is left unattended to the point that the solution evaporates and leaves the crystal hanging in the air, the crystal is ruined and will be assumed to be an "abandoned crystal" and will be thrown out with no warning.  If you can't tend your crystal, make sure a "buddy" does.
 
5. 
Used beakers MUST be cleaned out with hot water (scrub with a brush or sponge) and placed on the drying rack.  Bits of scotch tape must be scraped off.  NEVER LEAVE EMPTY, UNCLEANED BEAKERS BEHIND.
 
6. 
Do not use more solution than is absolutely required to hold the crystal: crystals don't grow any faster in a large beaker containing a litre of solution than they do in a small beaker holding 80 millilitres of solution (and it is a bit piggish to take too much solution).  Actually, crystals will grow FASTER in a small beaker because in going from a smaller to a larger beaker, the volume grows faster than the cross–sectional area and hence evaporation has a greater effect on the solution concentration in a smaller beaker.
TIPS
 
7. 
If small crystals are left to grow on the bottom of the beaker, they will grow at the expense of your crystal.  This means your crystal will grow MUCH slower than it should.
 
8. 
To remove unwanted crystals growing on the thread above your crystal, gently place the crystals on a piece of paper towel and crush them with a spatula.  Be careful not to break the thread.
 
9. 
Be careful when a crystal gets big: it can break the invisible mending thread due to its sheer weight when you hold it out of the solution.  Always hold one hand below large crystals when moving them.

10. 
If a thread breaks, you can simply tie another thread around the crystal and continue growing it; the thread will become invisible once the crystal grows over the thread.

11. 
Never leave a crystal such that it touches the bottom of the beaker: garbage crystals from the bottom may grow into your crystal and cause a SEVERE problem.  Tape the crystal so that it is at least 2 cm from the bottom.
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12. 
What to do if the solution in the "main supply bottle" looks cloudy or has "floating stuff" in it.  Filter the solution using a double flask arrangement.  See the chem teacher to get the filtration equipment.

13. 
Always "top up" your solution on a regular basis and NEVER LEAVE A CRYSTAL WITH LESS THAN 2 cm OF LIQUID ABOVE THE TOP OF THE CRYSTAL – over a weekend, the solution level can easily drop by 1 cm.  If part of a crystal is left above the liquid, the crystal growth is so badly distorted that it might never attain a proper shape, and at a minimum will be left permanently "cloudy".  Over long holidays, the chem teacher will seal each crystal individually to prevent unwanted evaporation which would ruin the crystal – you can thank the nice chem teacher when you get back from the holiday.

14. 
When an alum crystal has grown to about 2 cm in diameter, it should be a more or less perfect octahedron in shape.  At this point you MAY wish to change the alum solution and replace it with some "7% chrome alum" solution.  Because this new solution is difficult to see through, it is important that you regularly check the bottom of the beaker for growth of unwanted small crystals.

15. 
If a crystal grows imperfectly (for example, it looks like another crystal is trying to grow on the main crystal), the crystal will NEVER grow perfectly unless you carefully use a knife or metal spatula to "dig out" the offending crystal on the surface AND scrape a millimetre below the surface (to get out the "root" of the unwanted crystal).  See the chem teacher for advice on this.

16. 
When should you stop growing your crystal?  A general rule of crystal growing is: "The larger the crystal, the more likely the crystal will start to have serious imperfections."

    


(a) 
Rochelle salt crystals: when they have outgrown a 600 mL beaker, STOP!

    


(b) 
Alum and chrome alum: when they are about 4 cm across (any bigger and the crystal will break the thread).
    


(c) 
Copper sulphate: when they are about 5 cm in the longest direction (any bigger and the crystal will break the thread).
