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Introduction: 

In this lab, you are going to "confirm" that faster cooling produces smaller crystals.  You 
will use the organic material thymol as a proxy for silicate melts (I don't want you to get 
severe burns and eye damage from UV radiation from the glowing-hot real magma!).  
 
I put the word "confirm" in quotes in the previous sentence for a reason.  Often in 
classroom labs, the instructor has proofed the labs to the point that, if you follow the 
instructions, you are assured of getting the "right" results.  This kind of canned "cook 
book" lab is intended to reinforce the factual "content" of the class (and make the lab 
easier for the instructor).  However, such a lab has very little in common with real 
science investigation.  Real science is the process of figuring things out, not the answer 
that comes at the end.  Often high school students who arrive at college ask "what did I 
do wrong" instead of "what does it mean" when they get unexpected results.  Science 
begins when we ask "what does it mean?"  If you want to get insight into what the 
scientific process is like, cookbook labs are not the answer.  Thus, don't expect this lab 
to be a cookbook lab! 
 
 
Your Goal: 
With that introduction, your mission is this:  Show, if you can, that faster cooling 
produces smaller crystals. 
 
In addition to the Thymol in your lab kit, you also have a couple of watch glasses and a 
petri dish.  You will need to come up with other materials on your own, perhaps 
measuring devices (weight or volume), a hot plate, ice water, a warmed hot-pot-holder 
to slow cooling down, other items when you discover that these suggestions don't 
actually work, etc.  It's great if you have a chemistry hot plate lying around, but you may 
have to invent a safe heating system.  The melting temperature of Thymol is 124ºF 
(51ºC), so a surface that you can touch without burning but is too hot to hold your hand 
on indefinitely is the right temperature to melt the Thymol in a watch glass.  Try to come 
up with SAFE heat sources of your own first, but I have a couple of suggestions below 
that you can check out. 
 
Some hints:   
Be safe.  Be meticulous with your experiments, not sloppy.  Be safe.  Try to maximize 
the difference in cooling rate so as to maximize your chance of observing an effect of 
cooling rate.  Did I mention, be safe?  Make sure you have good ventilation and don't 
overheat the thymol because overheating will cause stinky gas to form (it doesn't need 
to get hotter than just melting--certainly don't boil it!).  You need to read the thymol 
safety sheet included with your lab kit.  Being safe also includes not burning yourself, 
not getting Thymol on you, wearing eye protection, not eating the Thymol, keeping your 
work area clear of clutter, etc. 



 
Be sure to control and document how you do the experiment, so that if things don't work 
out exactly as you expect, you can figure out what might have caused your results.  You 
also need to find a way to document your results--Video?  Photograph?  Drawing?  Do 
you include a ruler for scale? 
 
A general principle for doing science is that results need to be reproducible.  If you can't 
reproduce your results, then you have some important variable of the system that you 
haven't recognized and are not taking into account.  If you don't try to reproduce your 
experiments then your experimental design needs to be revised to include reproduction 
of results. 
 
Your report, submitted in pdf format, should include: 

 Pictures of your experimental set up at different stages, at least some of which 
must include you in the picture. 

 A description of your experimental set up and why you chose that set up (that is, 
how it successfully controls/measures the variables you are interested in while 
holding all other variables constant. 

 A report of your experimental results, including any illustrations needed to show 
how crystals size varies with cooling rate. 

 Explanation of the implications or meaning of your results, including what you 
believe caused the results (which must be more than idle speculation--your 
experiments should prove your conclusions and you need to point out how your 
results prove them). 

 
 
Spoiler Alert!  Don't read the following until you have tried on your own to invent a safe 
heating system for your Thymol. 
 
A fairly safe hot plate can be made in the home by turning an iron skillet upside down 
over an electric burner that is turned to a "low" setting.  Do NOT do this with a gas 
burner! 
 
Another approach might be to create a "double boiler" type of configuration in which one 
pan sits inside another, with water in between.  There has to be a spacer of some sort 
between the two pans to allow the water between them to circulate to prevent the 
"steam explosion" effect when water boils in a too-confined space.  Many cookbooks 
explain the principle of a double boiler. 
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