Name ________________________

Per _____________

Date ____________

Is it Cool to be Slow, or Slow to be Cool?

Purpose: Understand how the rate of cooling effects crystal formation.

Background: Melted material Inside Earth is called magma. When this molten material flows into cracks beneath Earth's surface, its temperature is about 1200 0C, As the elements that make up the magma cool, their molecules arrange themselves into regular patterns and form solid crystals. The arrangement of molecules is always the same for a given substance, and these substances are referred to as minerals. When the magma cools to about 500 0C, most of the minerals have crystallized out. The remaining minerals are dissolved in water that has formed as part of the cooling and crystallization process. As the hot solution continues to cool and find its way to the surface, the water evaporates and the rest of the minerals crystallize out. If the cooling is slow, large crystals result. If the cooling is fast, small crystals result. If the cooling is very fast, and the molecules do not have time to arrange themselves into regular order, amorphous minerals without crystal structure such as opal or rock obsidian are formed.

Hypothesis: If the mineral is cooled slowly, then ________________ 
crystals will form. If the mineral is cooled quickly, then 
________________ crystals will form. (large, small)

Materials: Goggles! Phenol Salicylate, Microscope, 2 Microscope Slides, 
candle, tongs or tweezers, matches, ice cube, hand lens, scoopula

Procedure: 

1. Place a small amount of Phenol Salicylate near one end of each of the two microscope slides. You need just enough to form a spot .5 to 1.0 cm in diameter.
2. Carefully hold one slide with tongs or tweezers. Warm it gently over a lit candle until the Phenol Salicylate is almost completely melted. Move the slide in and out of the flame to avoid cracking the glass.
3. Set the slide aside to cool slowly.

4. While the first slide is cooling, hold the second slide with tongs and heat it as in Step 2. Move the slide in and out of the flame to avoid cracking the glass. Cool the slide quickly by placing it on the ice cube. Carefully blow out the candle, and try to avoid getting the crystals wet.

5. Observe the slides under the hand lens and microscope. Compare the appearance of the crystals that formed on the two slides. Draw a picture of the crystals on both slides.

Conclusion: 

1. First paragraph: Purpose/Hypothesis - Which slide did you think would have the largest crystals before this lab? Why?

2. Background information - Look at the beginning of the lab!

3. Important Observations - Which slide had larger crystals? What made them larger? At what part of the "puddle" of the melted chemical did the crystals FIRST start forming?

4. Source of Errors/Similar lab suggestion - What if we added a drop of dust? Or poked the "puddle" of melted chemical? Would that maybe help start the crystal growth? Could we compare the crystal sizes in granite and basalt rocks and be able to explain why they have different sizes?

