Name____________

Period____________

Ocean Acidification part 2

Experiment!


Your goal in today's experiment is to figure out how many grams of calcium carbonate are released from your shell when it is placed in vinegar for 10 minutes. You will get at this question in two ways: first by weighing your shell before and after (allowing for drying time), and second by doing a titration. You will be given the design of the experiment, but you will be responsible for the data collection and the conclusions/analysis. 

Procedure

Part 1: Shell dissolution

1. Weigh your shell, and record its dimensions (length, width, height).

2. Pour 50 mls of vinegar into your beaker. Record the pH before adding the shell. 

3. Add the shell, and let it sit 10 minutes. 

4. Record your observations during that 10 minutes. 

5. Remove the shell after 10 minutes, and return it to the front of the classroom where it will be labeled and allowed to dry over night. 

6. Record the pH of your vinegar after removing the shell. 

Part 2: Titration

1. Put on your safety goggles.

2. Write down how much 0.1 M HCl is in your buret. 

3. Begin adding 0.1 M HCl from the buret to the vinegar while monitoring the pH change. Add it in small amounts. Keep adding HCl until the solution is back to the original pH before you added the shell. This pH is the equivalence point of the solution, at which point a stoichiometrically equal amount of HCl and HCO3- have been added. 

4. Once you have reached the equivalence point, record the volume of 0.1 M HCl you had to add. 

Part 3: Calculation

1. You now have 3 unknowns to an equation with 4 variables. The equation is Xa * Ya = Xb * Yb, where X is molarity (M), Y is volume (L), “a” is your HCl and “b” is your vinegar.

2. The chemical equation for the reaction you caused by adding the HCl is: HCl + HCO3-  ↔  H2CO3 + Cl-. So, for every mole of HCl you added, 1 mole of bicarbonate (HCO3-) was converted back to carbonic acid (H2CO3). 

3. Recall that molarity (M) has units of mols/L, and 1L = 1000 ml. 

4. Your equation is: (0.1M HCl)*(Ya L of HCl added from the buret) = (Xb M of vinegar)*(Yb L of vinegar you originally added). You will need to solve for Xb. Note that the calculation will be simpler if you write the volumes that you recorded (Ya and Yb) in L instead of ml. 

5. The units of Xb will be moles of bicarbonate neutralized. Since 1 mole of bicarbonate was released for every mole of calcium carbonated dissolved from the shell, you can multiply your answer by the formula weight of calcium carbonate (100.09 g/mol) to find out how many grams of calcium carbonate were dissolved. Then multiply by .050 L (your starting volume of vinegar) to cancel units so you are left with g instead of g/L.

Part 4: Weighing the dried shell


1. Next class period, the first thing you will do is weigh your shell, and measure its dimensions

2. Subtract this weight from its original weight, and record. Note any differences in the dimensions.

