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AP INQUIRY LAB 05AE: How does acid conc. affect the rate of erosion of marble? 
 
Your Tasks: 

• Answer the Pre-Lab Questions  

• Read the sections below on Safety, Background & Prior Knowledge, Equipment Available 

and Chemicals Available 

• To design an experiment (i.e., to outline an experimental procedure) to answer the question 

posed above. You MUST have your plan reviewed BEFORE you start the experiment 

• To produce and turn in, a lab report (see separate document on lab reports) 

• Answer the Post-Lab Questions 

 
Safety: 

• Follow all the normal safety procedures in the laboratory 

• Remember to always add acid to water when diluting 

• Hydrochloric acid is corrosive – wear gloves, goggles and an apron 

• Gases should never be generated in closed containers 
 
Background & Prior Knowledge: 

• CaCO3 is the main chemical component of marble. In the lab, CaCO3(s) chips come in various 

sizes. CaCO3(s) reacts with HCl(aq) in a generic, acid + carbonate è salt + water + CO2(g) reaction. 

A mass of approximately 0.50 g of calcium carbonate usually gives good results in this situation 

• 1.0 M HCl is likely to produce CO2 at a rate that is too slow to be useful in this reaction, whereas 
6.0 M HCl will produce the gas too rapidly. 3-4 different concentrations should be investigated. 

Volumes of gas should be recorded approx. every 60 seconds 

• Slightly depressing the syringe plunger with some gentle pressure from a finger, may help to ‘free’ 

the plunger from any friction, and make the gas volume readings easier to obtain 

• Keep the acid in excess, and use a combination of volumes and concentrations of acid that 

represent approx. 10-12 times the number of moles required to completely react all of the solid 

• When relevant, always give thought to dependent and independent variables and controls 
 
Equipment Available: 125 mL Erlenmeyer flasks, electronic balance, gas syringes and appropriate 
stoppers and connectors, measuring cylinders, timers, retort stands, the usual laboratory equipment 

 

Chemicals Available: Hydrochloric acid (various molarities), calcium carbonate chips, deionized water  
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Pre-Lab Questions: 
 

1. Explain precisely how, an increase in concentration of acid affects the rate of reaction between solid  
 calcium carbonate and aqueous hydrochloric acid. 
 
 
 
2. If the rate of a chemical reaction is quadrupled as a result of doubling the concentration of a given 

reactant (where all other variables are kept constant), what is the order of reaction with respect to that 

reactant? 
 
 
3. Sketch a graph, of [Reactant]-1 (y-axis) against time (x-axis) that you would expect in Q2. 

 

 

 

 

4. A typical plot of the production of carbon dioxide over time in a similar reaction is given below, 
showing the differences between the use of large and small, calcium carbonate chips. 

 
 (a) Explain why, in both experiments, the rate of reaction decreases over time. 

 

  

 (b) Suggest another method of determining the rate of reaction (i.e., other than collecting the gas). 

 

 
 (c) What variables must have been kept constant in this experiment, in order to make the   

 investigation of chip size, a fair one?  



 
© Adrian Dingle’s Chemistry Pages and ChemEducator LLC 2020 – All rights reserved 

 
 

8/15/20 9:31 AM  Page 3 of 3 
 

Post Lab Questions: 
 

1. Write a full equation, and a net ionic equation, to show the chemical reaction taking place in this 
experiment. 

 

 

 

 

 

2. Suggest how each of the following could cause the experiment to be inaccurate. 

 
 (a) Failure to quickly replace the stopper (with syringe attached)  into the neck of the Erlenmeyer 

 flask after the addition of acid to calcium carbonate. 

 

 

 

 

 (b) Failure to ensure that the marble chips in each experiment are the same size, and that the 
 temperature is the same in each experiment. 

 

 

 

 

 

3. Why should gases never be generated in closed containers? Use Kinetic Molecular Theory and gas 

laws to explain your answer. 


