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Acid-base Titration Simulator
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Click on the first arrow. The following window will appear:
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Click anywhere to start the imulator when you are ready

Ee About This Weak Acid Strong Base Titration Simulator
Dimensionsl Anslysis. Objective of this exercise #1: To determine the concentration of a 25.0 mL solution of acetic acid (HOAC) by titration
o ing NaOH (a) 82 o rant
a2 HORG (sq) + NAOH (20) = H:0 (a0) * NaOAG (aa)
1. Enter e concenration oftho NaGH s you want o se i e iraion.
fedsase Timen Note: You cannot change the NaOH concentrationin the middie of the titration.
e 2 Eter the aluot volume of (e NAOW () you want 0 add. You canchang he aluot vokre ay i utng the
ticatn.
sicomsimmms | T To detormineth ond point acourately. abvays add sl aliquct whon loso ot and pint
i . To ad he NaOH(aq) 0 th acd solaion, clck and hok down the mouss on the bur
e nr 4. Observe the change in the pH in the graph, and determine the end point.

“The solution pH versus the volume of NaOH(aq) added wil be recorded.

Cremes T 5. Calculate the concentration of the acid solution. Enter the answer and click on the yellow tab labeled "Tur in lab

[ —— oot o ok v e
[ Additional a
Pt ot Choose one or two values of L. NaOH (aq) added from the st of th fration data, and calulate the pH to seeifyour
I Galculated pH matches tht ecorded in th tiraion cata.
How o Caoiat 1
How to Calculate 2 (coming. Tips:
b ) 1. You have only 50 mL of NaOH solution for each trial. If you use up 50 mL before the end point, you can always titrate
o o Caliate 82 (o ) again
(Cannon Bal Soak-A-Mole Game 2. In the first trial, run a fast titration using a little higher concentration of NaOH (aq), e.g. 0.5 to 1.0 M, to get a rough
estimate of the end point and the acid concentration. Then, runthe tiation again using a lower conceniraton of NaOH
in he ranges of 0.5 10 2 times of the acid conceniration, depending on the acid concenration.
3. You can restat th tiaton of the same concentration of acatic acid,or a iferent concentration any time by lcking
on the tabs on the "lab notebook”. [l
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Read the objective and the instructions NOW. (Note: An aliquot is the volume that will be added each time. For example: if you choose a 1 mL aliquot volume, 1 mL of NaOH will be added at a time. You may change the aliquot volume during the titration (which I suggest you do when approaching the end point—make it small so you don’t miss the end point.)

**Pay attention to the “Tips” given to you. 

(Do several trials varying the concentration of NaOH and the aliquot volume so you have an idea of where the equivalence point will be. Then, use a smaller concentration and smaller aliquots once you approach the end point so you get a more accurate measurement of the equivalence point. (Be sure to “re-run with the same unknown concentration.”)
Example: Using 1 M NaOH with a 1 mL aliquot volume gave me a titration curve like so:
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***Once you have done your calculation as instructed in Step 5, hit the “print screen” button (make sure that your inputted calculation and the computer’s evaluation of your calculation are showing before you do this. This is where most of your grade is coming from so make sure it is visible!!!)

Based on this titration curve, the equivalence point occurs when about 21 mL of NaOH is added. Therefore, the [acid] can now be calculated, because moles of OH- equal moles of acid at the equivalence point. Be sure to divide the moles of acid by the volume of acid (25 mL) and not the total volume!! You would perform that calculation and then enter it in as instructed. The computer will let you know if you were correct.
If you do too high of a concentration and too large of an aliquot like the example below (2 M NaOH and 5 mL aliquots), you will not correctly predict the end point and your calculation of [acid] will be incorrect. For example, it appears as though the end point occurs when about 8 mL of NaOH is added. Based on that end point, I calculated [acid] to be 0.64 M. That was incorrect, because I incorrectly determined the end point.
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You must do the optional activity for one volume calculation. Based on the concentration of the acid you just calculated, you may now calculate pH for any volume of NaOH added. Let the major species in solution point you in the right direction for this calculation!! (You may choose to do this calculation later, because you don’t want to run out of time for the other two titration activities.)
Now, do the second titration. Follow the same instructions concerning “print screen”.

You must do the second optional activity for just one more Ka. There is no need to perform a calculation for the new Ka titration but be sure to “print screen” so the graphs can be compared. Briefly describe the difference between the graphs and explain why the difference makes sense.
Now, do the third titration. Follow the same instructions concerning “print screen”.

(Hint: in order to determine the pKa of an acid using a titration curve, you must use “half-titration” data.)
You do not have to do an optional activity for this third titration.

Informal Lab Report Checklist:

· Determining [acetic acid]

1. “Print screen with computer evaluation visible” (attach your work for your calculation)

2. Optional Activity: Calculation of pH for one selected NaOH volume.

3. Percent error calculation for your pH calculation to the measured pH for that volume. (Yours is the calculated valued and the pH in the data table is the experimental value.)

· Determining [hypothetical acid]

1. “Print screen with computer evaluation visible” (attach your work for your calculation)

2. Optional Activity: “Print Screen” (no need to perform a calculation for the computer to evaluate)

3. Description of the differences in the graphs 

· Determining pKa of an acid

1. “Print screen with computer evaluation visible” 

