 SEQ CHAPTER \h \r 1Standardization of an NaOH solution.     NAMES________________________

I.  Prepare a solution of approx.  0.5 M NaOH by diluting a 40 mL sample of 6 M NaOH with an

    appropriate amount of water using the graduated cylinders.  First add the 40 mL of base to the 500 mL storage jar ,  ( or Snapple jar)   Then add the quantity of water necessary to dilute the base down to 0.5 M.   Cap the jar, and swirl the solution VERY thoroughly.   Put a label on the jar with your names,  "NaOH,"  and leave room for the EXACT molarity, which you will determine later.  ( Why don't you already know that molarity?) 

II.  Preparing the acid.    Calculate the mass of oxalic acid dihydrate, H2C2O4●2H2O, MM = 126.1, needed to prepare a 0.25 molar solution in the desired volume.  The mass needed depends on the size of the volumetric flask at your desk.    Desired mass___________g  

While one member of your team is preparing the acid, in step A below, the other should prepare a beaker of warm water, as in step B.  
A.  Place a clean, dry 50 mL beaker on the balance  (after zeroing the balance).  Once the balance has produced a reading, rezero the balance with the beaker still on it.   Remove the beaker, and use the scoop or spatula to add some oxalic acid. ( it is bad procedure to add the solid while the beaker is on the balance - you don't want to spill anything on the balance). Do NOT zero the balance again!  Place the beaker and acid on the balance.   The balance will now read the mass of acid you have added.  You should now be able to judge roughly how much more solid you need to add to get your desired mass.   Keep removing the beaker, adding solid, and reweighing until you get within 1 gram of the desired mass.  Do NOT waste time trying to get exactly that mass.  

Mass of acid_______   Do NOT round off.

B.  Add water to a large ( 400 mL) beaker.   The amount of water you use should be 200 mL if you have a 250 mL volumetric,  or about 350 mL if you have a 500 mL volumetric.  Heat the water on a hot plate.  Make sure the temperature does not go above 50° C.  Remove the beaker from the hot plate.  (what is the purpose of heating the water?) 

C.  Carefully pour all of the solid acid into the beaker of warm water.  Make sure you get ALL of it.    You will have to stir the solution to dissolve the entire sample of solid.   Be sure not to add more water than the quantity needed to fill your volumetric flask.

Pour the homogeneous mixture into the volumetric flask. It is very important that you don't spill any - that it all gets into the volumetric. Use a funnel.  Once you have added all the acid to the volumetric, use your wash bottle to carefully add water up to the mark on the flask. You may want to use a dropper to get exactly to the mark.   Cover the flask, and shake the mixture.   Calculate the molarity of the acid.  Transfer the acid to a storage bottle, and label the bottle. The label should say  "Oxalic Acid, " and include the molarity you just calculated to THREE sig figs! ( those who used 500 mL volumetric flasks can get 4 sig figs, but three are sufficient for our purposes).   Cap the storage bottle.   

Molarity of oxalic acid._____________

Titrating.

A.  Line one burette with the acid and one with the base.  Be sure to always keep the acid on your left, and the base on your right.  

Fill the burettes with their respective solutions. It is not necessary to fill all the way up to the "zero" mark, but try to get close.  Run a very small amount of acid out of the burette into a beaker, and a very small amount of base out of its burette into a beaker. This is simply to replace the air that was in the stem of the burette.   Discard the contents of both beakers. 

Record initial readings of both acid and base to the nearest 0.01 mL (estimate!)  Run about 30 mL of acid from the burette into an erlenmeyer flask.   Add three or four drops of phenolphthalein.  Now carefully add base until a single drop of base turns the solution from colorless to pink, and the pink color persists upon swirling the solution.  You will notice as you add base that a pink color appears, and then vanishes upon swirling.  As you near your end point, the color will begin to last longer.  At that point, slow down!  You want a single drop to cause the color change. 

If you add too much base, producing a lovely, rich, red solution instead of the desired faint pink, simply add enough acid to turn the solution back to colorless, and then add base again more carefully.  When you have achieved a one drop end point, record your final volumes, and calculate the molarity of the base.   When you are done, rinse the erlenmeyer flask thoroughly, "top off" the acid and base burettes,  ( add to near the zero mark)  and repeat the procedure.

Name______________________________

Run                

     1


2


3

Initial Acid.

Initial Base

Final Acid

Final Base

mL   Acid

mL   Base

Molarity

of acid (known)

Molarity

of base. (calculated)

(The molarity of the base is   2 ( MaVa)/Vb    )   Why must we multiply by two here? 

If your two runs agree within 1 %, you need not do a third run.  Otherwise, you will need to do a third run.

Average value of molarity of base____________________

Write this molarity on the label on your base bottle.  

 SEQ CHAPTER \h \r 1DETERMINATION OF EQUIVALENT MASS OF SOLID ACID.

The equivalent mass of an acid is the quantity that supplies one mole of H+ ions in a reaction.

Therefore, it will ALWAYS neutralize exactly one equivalent of base.  Since the base we are using is NaOH, which can gain one H+ per mole of base, the equivalent mass of an acid will be the quantity that neutralizes one mole of NaOH.  For example, the equivalent mass of H2SO4 is 49.  The molar mass is 98, but one mole of H2SO4 will neutralize TWO moles of NaOH, so the quantity that neutralizes one mole is 49 grams.

You already have standardized a sample of NaOH.

Procedure.  Prepare two burettes, one for your NaOH, and the other for your standard oxalic acid solution.  You will use the acid ONLY if you go past the end point in your titration.  It is best not to need it.  If you are continuing on the same day as your standardization, you can simply top off the two burettes, no need to empty them and start fresh.  

Weigh out, on a piece of weighing paper, approx.  1 gram of unknown solid acid.  (remember, you can weigh the paper, zero the balance, and then read the mass of the solid directly. Transfer the solid carefully to an erlenmeyer  flask, and dissolve it.  Be sure not to add so much water that there is no room left for the titrated base.  

Add indicator.   Take initial readings on both burettes.  Then titrate to the first permanent pink color.  Perform calculations, and repeat the process.  You must complete at least two runs.  Before doing the second run, use the results from run 1 to calculate the mass of solid acid that will require approx 35 mL of your base, and then weigh out THAT amount instead of the 1 gram used in run 1.    





Run 1



Run 2

.Data:     Mass of solid acid ____________________
_______   

Initial NaOH reading__________



_______

Final NaOH reading___________



_______

Initial acid reading ________



              ______

Final acid reading (if needed) _________


______

mL of NaOH used ___________   M of NaOH____________
______, ________

Eq mass of acid.   Show calculation.   ( eq mass = g acid/MbVb  - MaVa* )

* MaVa refers to the oxalic acid, used only if endpoint is passed.

______________






___________

Determination of the molarity of ordinary vinegar.  

Run the oxalic acid completely out of your acid burette, but don't empty out the base.

Add vinegar to the acid burette to near the zero mark.  Run about 5 mL out into a beaker, and discard.  

Since vinegar is a MONOprotic acid, the equation for its molarity in this titration is simply  

MbVb/Va       

Determine the molarity of the vinegar by titrating it with your standardized NaOH solution.

Perform at least two runs.  Prepare your own data tables.

(Show data below, in an appropriate format)

Average molarity of vinegar ____________

Use the internet to find the molarity of vinegar, which is 5 % acetic acid.

Book value of molarity __________

% error _____________.

