These sheets cannot be taken into the lab exam

PRACTICAL CHEM 1101 LAB EXAM
ACID-BASE TITRATION

1) The lab exam is 75 min, do not discuss with other students – this will result in removal of exam sheet. Show all the calculations on the Exam Sheet. Almost 50% of your marks are for the calculations.  
2) You are allowed to use your lab Notebook (No other extra sheets). 

3) Given (1.000±0.005) M stock solution of HCl. 
Pour approximately 25mL of the 1.000M solution provided to you into a 50mL beaker.
Pipet from the beaker 10.00±0.02 mL of this into a 100.00±0.08 mL volumetric flask and fill up to the line with distilled water.

4)   Diluted HCl stock solution calculation:
Using    M1 V1    =  M2 V2      and rearranging the formula to solve for  M2 .

Where  
M1  is the original molarity of HCl




V1  is volume of  HCl  which is 10 mL 




M2  is the molarity of HCl  that you are making up




V2    is the final volume of diluted HCl (100 mL )

    5)  
The % Uncertainty on M2 can be calculated as follows:

      % Uncertainty (M2)  = % Uncertainty (M1)  + % Uncertainty (V1)  + % Uncertainty (V2)  



             uncertainty value




% Uncertainty ( M1 )  = --------------------- x  100





             M1

Do the same calculation for  V1 &  V2    . Then add up all three percentages to give you the % uncertainty on the 0.1000 M HCl. Watch your sig figs.

6) You will be given a vial containing a NaOH solution with an unknown concentration.  The volume with uncertainty of the NaOH solution is labeled on the top of the vial. Make sure to record this volume EXACTLY AS LABELLED on your exam sheet, including the uncertainty value.

     7)    Quantitatively transfer all of the NaOH solution into a 250.00± 0.12 mL volumetric    
             flask.  Remember to rinse the sample vial with distilled water and pour into the 

             volumetric flask three times to ensure you transfer all the base. Make up the volume 
             to the line on the volumetric flask with distilled water.

8) You will then perform three titrations, where you put the NaOH solution in the buret, 
and the 0.1000 M HCl solution into Erlenmeyer flasks. Note that the uncertainty of reading from the buret is  ±0.05mL.  The amount of acid to place into the Erlenmeyer flask is 25.00 ± 0.03 mL  The indicator is Phenolphthalein, add three to four drops.  
In each titration, keep dropping NaOH from the buret into the Erlenmeyer flask until the color of the solution changes from colorless to pink. Record the initial volume (Vi) and final volume (Vf) of NaOH in the buret.  Remember that the Vi is the volume of base PRIOR to beginning the titration (and will therefore be at the TOP of the burette). Subtracting  Vf  from Vi, you will find out the total volume (Vt) of NaOH used for the titration.  Write down Vi, Vf and Vt with uncertainties (±) in the “table” on the exam sheet. Remember that the uncertainty of Vt is the sum of the uncertainties of Vi and Vf.

9) Calculate the average volume of three Vt. The associated uncertainty (so uncertainty of Vt(avg)) is calculated by obtaining the average of the uncertainties.
10) Calculate the relative spread of the Vt of your three titrations (show the formula and the calculation).

11)  Calculate the molarity (concentration) of the diluted NaOH solution (in the 250.00 ±       0.12 mL  flask) using the equation  M3 V3    =  M4 V4      
Where              M3  is the molarity of HCl (the 0.1000 M solution)




V3  is 25.00 ± 0.03 mL  (HCl)




M4  is the molarity of NaOH  that you are finding out




V4    is the average volume of the NaOH solution used to  




titrate the acid  (the average volume of three Vt)
Again, remember to take into consideration the uncertainties and convert them into % uncertainties  so that you can determine the %uncertainty for the NaOH concentration (M4)     (follow the step 5).
12)  Finding the molarity of the original unknown NaOH solution. In step (10) you calculated the molarity (concentration) of the diluted solution. Using   M5 V5    = M6 V6   
again, where M5 is the molarity of the NaOH you calculated (with uncertainty) in step (10),V5 is 250.00 ± 0.12 mL, M6 is the   molarity of NaOH that you are finding out, and V6 is the original volume (mL) given on the original vial. Don’t forget to calculate the %uncertainty for M6 (original concentration) (follow the step 5).

13) Finally, hand in your exam sheet.
14) Ensure that ALL of your reports and lab sessions have been given marks!!  This is your last chance to show us your work.
