The Formation of Caves

Purpose

Students will learn how caves form when rainwater becomes acidic as it combines with carbon dioxide from the atmosphere and soil and then dissolves rock. They will use a pH Sensor to monitor the pH of water as they exhale into it with a straw, increasing the amount of carbon dioxide. By analyzing a graph showing changes in the water’s acidity, students will understand the process that forms caves.

Time Requirements

one 45-minute class period

Advance Preparation

•
Install the EasyData application on the graphing calculators.

•
Check pH Sensors. If calibration is necessary, refer to the sensor manual.

Safety Information

•
This lab requires students to exhale through a straw for 30 seconds. Make sure students do not have a medical condition, such as asthma, that would prevent them from safely performing this activity. 

•
Under no circumstances should students use a straw that someone else has already used.

•
Review all safety precautions in the lab and remind them to observe all laboratory rules.

Teaching Tips

•
Lead students in a discussion about the definition of an acid. According to one definition, it is a substance that produces hydrogen ions in water. 

•
Prior to the lab, lead students in a discussion of the pH scale. 

•
Explain that several geological processes can form caves. This lab focuses on solution caves, formed when water rich in carbon dioxide seeps into cracks in carbonate rocks such as limestone. Water combines with carbon dioxide to form carbonic acid, which reacts with limestone.

H2O 1 CO2  H2CO3

H2CO3 1 CaCO3  2HCO–3 1 Ca21
Extensions

Have students research how stalactites and stalagmites form in caves. Students can prepare a short report to present to the class.

Pre-Lab Answers

1.
Rainwater becomes acidic as it combines with carbon dioxide from the atmosphere and soil. This acidic rainwater dissolves rock.

2.
A substance with a pH greater than 7 is a base. A substance with a pH of 7 is neutral. A substance with a pH less than 7 is an acid.

3.
The acidity has increased.

4.
The acidity of the water would increase because carbon dioxide in your breath would combine with the water to form carbonic acid.

A sample graph of the pH change is shown below.

