Teacher notes on Effects of CO2 on Climate

Purpose: To investigate how carbon dioxide (CO2) can alter climate through a series of experiments
Opening questions:
What type of gas in carbon dioxide? A greenhouse gas.
What does a greenhouse gas do for our climate? Greenhouse gases absorb radiative energy, trapping energy that results in warming the planet.
Background:
This activity is intended to be used later on in the climate or ocean unit of the Earth Science curriculum. It can also be used within the carbon cycle unit. Many of these activities can be done as a classroom demonstration if resources are limited.
The Demo that is listed at the end of the handout should be start either at the beginning of class or the day before. A raw egg should be carefully placed in a beaker with enough 6M hydrochloric acid to cover the egg. The egg shell can also be dissolved with vinegar bought from the grocery store but will take approximately one week to dissolve. Once in the egg is in the acid the lab activity can be completed as it is laid out.
Experiment 1:
Supplies need per group of students:
2 - test tubes		2 - thermometers in a rubber stopper
1 - lamp			1 - beaker or test tube rack to hold test tubes
5 ml water			5 ml club soda
The goal of this experiment is to demonstrate having more carbon dioxide, a greenhouse gas, in the atmosphere will increase the temperature. One of the biggest difficulties is making sure the test tubes are the same distance from the light source. Caution should be used when placing the tubes in the light as the stopper on the club soda tube may pop off after a few minutes in the light. An effort was made in this lab to emphasize the importance of replicates. Scientist rarely complete experiments once and use the knowledge gained from multiple experiments to explain results. By using all of the classroom data we can explain what happened to the temperature when there was increased carbon dioxide. Reasons that the results may vary are: how close the tubes were to the light, did the stopper pop off and release some of the carbon dioxide, differences in the strength of the light bulb, and variations in thermometers (although this should be minor).
Climate prediction exercise:
This exercise will allow the students to use the information they just obtained to predict what may happen in the future. This is an example of how scientists use current data to make predictions about the future.
Critical thinking:
This section will bring knowledge the students already learned and use it to explain how it will be affected with more carbon dioxide in the atmosphere.
Demo:
Supplies
1 egg			1 beaker		Enough 6M HCl or vinegar to cover the egg

By the end of the class period the eggshell should have dissolved almost completely. The egg is representing a shelled organism that lives in the ocean. The egg in this demo is an extreme case and makes an interesting discussion point. By increasing the carbon dioxide in the ocean we are decreasing the pH making it more acidic. This will make it harder for an organism to make a shell and could potentially cause the shell to dissolve. If an organism depends on the shell for protection what will happen when the shell is weaker? Some organisms (higher up the food chain) will have an advantage; the shells will be easier to break allowing them to exert less energy to open the shells. But the shelled organisms will be at a disadvantage as their only way of protection is weaker.


