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Make Your Own Snowflake
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Activity Summary: 
If there are no snowflakes on the ground, cook one up in the lab! Use this experiment as a fun, inexpensive activity that brings physical science concepts into earth science curriculum. This experiment introduces students to crystal formation and structure, precipitation, solutions, and safe lab practices. It works equally well as a demonstration or as a hands-on activity for middle school students.

Subject: 

Science: Earth and Space Science, Science as Inquiry, Science and Technology, Physical Science

Grade Level: 

Target Grade:   6th
Upper Bound:   7th
Lower Bound:   5th
Time Required:   45 minutes to an hour (must sit overnight)

Activity Team/Group Size:  2-3

Reusable Activity Cost Per Group [in dollars]: $35

Expendable Activity Cost Per Group [in dollars]: $8
Activity Introduction / Motivation: 
Start the experiment by asking the students introductory questions about snow. 

What makes up snow?

What causes snow?

Why are no two snowflakes the same?

Quickly provide some background information on snow.


Background & Concepts for Teachers: 
What makes up snow? 

Snowflakes are made up of many ice crystals clumped together that form when water vapor changes directly from a gas to a solid. In very cold air, water molecules cling on to particles, forming tiny ice crystals. As more water molecules freeze onto the crystal, they join at angles to form a unique six sided structure. Nearly all snow crystals have six sides, but they vary in shape. The ice crystals also contain tiny bits of dirt that the wind has blown around the atmosphere (scientists even believe some specks come from space). These ice crystals cluster together to form individual snowflakes. One snowflake can be made up of anywhere between two and 200 separate snow crystals.
What causes snow?

Snowflakes come from clouds, which are really just big clusters of water vapor. This water vapor scatters and forms ice crystals or rain in the clouds, depending on the temperature. The temperature must be below zero degrees Celsius (32 degrees F) for the water to turn into ice crystals. As the crystals grow, they fall with increasing speed. They may collide with one another to create snowflakes. The particles of snow may vary in size, from crystals almost invisible to the unaided eye to snowflakes one inch or more in diameter

Why are there no two snowflakes that are the same?

Factors such as humidity, wind, and temperature affect the growth of each snowflake as it falls. The pattern or structure may change as it falls from the sky. A crystal needs atmospheric conditions of no hotter than -15 °C to grow. These six sided hexagonal crystals are shaped in the high clouds. In the middle height clouds, ice crystals are shaped in needle-like or flat, six sided forms. A wide variety of six sided shapes are formed in low clouds. The colder the temperature, the sharper the ice crystals are. At warmer temperatures, the ice crystals grow slower and smoother.

Materials List: (per group)
500 mL glass beaker

Bunsen burner or hotplate

ring stand (if using Bunsen burner)

one white pipe cleaner

tablespoon

wooden pencil or dowel ~ 8 inches long

~ 4 grams of alum

safety goggle

scissors

thread

~350 mL water

Activity Plan: 


	1.
	Put on safety goggles, and apron (if available).

	2.
	Using scissors, cut the pipe cleaner into 3 pieces of equal length.

	3.
	Create a 6-spoked figure by twisting the pieces together (see figure 1).

	4.
	Attach a piece of thread around the outer edges of the figure to form a snowflake pattern (see figure 1). Creativity counts!

	5.
	Tie one end of a piece of thread to the center of the snowflake pattern and the other end to the center of a wooden pencil or dowel. Adjust the length of the thread so that the pattern is suspended about 1 inch above the bottom of the beaker when the pencil or dowel is placed across the beaker's mouth (see figure 2).

	6.
	Remove the pattern from the beaker prior to heating.

	7.
	Place the beaker on the ring stand or hotplate.

	8.
	Add 350 mL water to the beaker and bring it to a boil. Turn off the Bunsen burner or hotplate.

	9.
	Add alum to the beaker, one tablespoon at a time, and stir until the solution becomes saturated. It should take about 2–3 grams of alum to do this. The solution is saturated when the alum no longer dissolves but settles at the bottom of the beaker. 

	10.
	Place the pattern in the beaker and leave it undisturbed overnight.

	11.
	Pull the pattern out of the solution the following morning and you will have a 6-spoked crystal snowflake.

  


Figure 1                     Figure 2
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Activity Closure: 

Q: How were the snowflakes formed in this experiment?
A: Heating the water to a boil allows it to hold much more alum in solution than it could at room temperature. As the water cools its ability to hold the alum in solution diminishes. This causes the excess alum in the solution to precipitate (form a solid) on the walls of the beaker on the snowflake pattern suspended in the beaker.
Assessment: 

1. What would take up more space, liquid water or ice? 

2. If a snowflake melted on the ground and then froze again, would it retain its pattern? Why or why not?

3. What determines whether rain or snow will fall?

4. If it was -15 degrees Celsius in the clouds and 45 degrees Celsius on the ground, would ice crystals form in the clouds? Would we see them?
Learning Objectives: 

TEKS 6th Grade Science Objectives:

6.4 (A) Collect, analyze, and record information using scientific tools

6.14 (C) Describe components of the atmosphere and its role in weather change

Safety Issues: 

Alum is harmful if swallowed or inhaled. Tell the students not to smell it, eat it, or put the snowflake in their mouths. Review lab safety with your students before they begin work. Use caution around Bunsen burners, hotplates, and boiling water. 

References: This activity was modified from the following: 

http://www.carolina.com/earth/snowflake.asp 

