Virtual Laboratory Prelab Exercises for an Acid Base Titration
(Adapted from University of British Columbia)

This homework uses the virtual lab. Using a computer that is running Microsoft windows or Macintosh OS 10.1 or higher, go to http://ir.chem.cmu.edu  and click on “Run Virtual Lab” in the lef menu, underthe title “Students”. You can then either,


a) Run the lab as a Java Applet in a web browser by clicking on “Run the applet >>”.


b) Download and install the lab on your computer, by clicking on “download” at the bottom of the page (but you can’t do this at school).

To load the assignment, select “Load Homework...” from the “File” menu, and select 

“Acids and Bases : Prelab Exercises, Acid Base Titration”.
Titration of HCl with Standardized NaOH:   For use with The IrYdium Project Virtual Lab
1. Remember how to standardize a solution of NaOH?  You titrate a 25.00 mL solution of KHP with NaOH.  Decide how many grams KHP you need to add to 25.00 mL and calculate the concentration.  You will titrate the KHP with the NaOH (about 0.2M) and then calculate the concentration of NaOH to four significant figures.  You should read the buret to 4 decimal places.


This problem should be done with the Transfer Bar toggled to Scientific Figures Transfer (Tools menu ( scientific figures transfer). In this mode, the Transfer Bar below the workbench will accept only values that reflect the accuracy of the glassware being used. For example, when you transfer a solution from a 25 mL pipet, type 25.00. When you attempt to pour a solution directly from an Erlenmeyer flask, type 25 and you will be able to transfer 25+/- 5 mL. The Solution Info window on the right will show only an approximate volume in the recipient flask. All volumes used in calculations must be read directly in the detailed view of the glassware.

· Describe what glassware you had to use to obtain the required accuracy. 
· Record titration data (initial and final volumes) of NaOH.
· Show work for all calculations.

2. Using the Virtual Laboratory, determine the maximum concentration of 25.00 mL of a KHP solution that can be titrated with 0.2M NaOH without having to refill the 50.00 mL buret during one trial.  Again, read the buret to 2 decimal places and use “Scientific Figures Transfer mode"  (Tools menu ( scientific figures transfer).. 
3. Using the Virtual Laboratory, design and perform an experiment to determine the concentration of the unknown HCl solution to four significant figures.  The concentrations of the HCl, KHP, and NaOH are ~ 0.1M, 0.09000M, and ~ 1M, respectively.  Use the “Realistic Mode” for this problem  (Tools menu ( realistic transfer). In this mode, you can not type in the amount to be transferred with the pipet, but rather you must visually withdraw liquid until the level matches the calibration line on the pipet.   First, you need to standardize your NaOH.  You may need to dilute your NaOH or KHP to get the 4 sig figs accuracy.

· Please outline your procedure and list the glassware used in each step.  If in any step you diluted the reagents provided, what glassware did you use, and why?


· Repeat the entire experiment in the Significant Figures Transfer Mode to check if your results from the Realistic Mode are correct.


4.
Using the Virtual Laboratory, design an experiment to determine the concentration of the unknown HCl solution to four significant figures. The concentrations of the HCl, KHP, and NaOH are ~ 1M, 0.09000M, and ~ 0.1M, respectively. Use the “Realistic Mode” for this problem as per question 3. Again, please repeat the entire experiment in the Significant Figures Transfer Mode to check if your results from the Realistic Mode are correct. Also note that the HCl and NaOH concentrations are different from question 3. First, you need to standardize your NaOH.  You may need to dilute your NaOH or KHP to get the 4 sig figs accuracy.
· Please outline your procedure and list the glassware used in each step. If in any step you diluted the reagents provided, what glassware did you use, and why? 



Please Note:

The values in the Solution Info panel represent the actual volumes in the highlighted containers, their pH and concentrations of the species in solutions. These values should serve as a guide only. Do not use the Solution Info volumes/concentrations in any calculations, since you can not actually measure them in the lab and they do not reflect the correct number of significant figures. Use only the values you can read off the pipet, buret, and graduated cylinder. 

