How to make a Buffer:

A. Find acid-base pair (weak!) with pKa as close to the desired pH range.

B. Determine total FORMAL concentration of all species needed.
C.  Use Henderson-Hasselbach Equation to

determine ratio of conjugate base/acid.

D. Use mass balance to find amount of acid or base that is needed to yield the correct pH.

E. Add the Conjugate acid or base to a small

quantity of pure water.

F. Add amount of acid/base as calculated in D.

G. Check pH with meter. And adjust! (+acid/base)
H. Dilute to proper mark on TC glassware

Example of Making a Buffer:

We want 1.000 L of buffer with a pH of 8.20 and we want its formal concentration to be 0.1000mole/Liter. We have 1.00 M HCl and NaOH as well. Due to limitations we only have 3-nitrophenol in the lab. Its pKa is 8.39.
* (ok ,A close to pH!!!, and B we know Fs of all)
So, we are at step C (H-H) now.

pH = pKa + log10(moles A-)/(moles HA)

Acid is in, so we must add a strong base (-OH) to get A- (*as we do at the beginning of titrations).

Init.                  0.100moles  HA – small # A-
Add. -                                           moles-OH -

Final                 0.100—OH            --- -OH

How Much? Henderson-Hasselbach tells us!

pH = pKa + log10(moles A-)/(moles HA)

pH = pKa + log10(moles -OH)/(0.100 - moles -OH)

We know pH (8.20) and pKa (8.39)

Solve for moles –OH

pH-pKa = log10(moles -OH)/(0.100 - moles -OH)

8.20-8.39 = log10(moles -OH)/(0.100 - moles -OH)

-0.19 = log10(moles -OH)/(0.100 - moles -OH)

0.646 = (moles -OH)/(0.100 - moles -OH)

0.0646 - 0.646(moles -OH) = (moles -OH)

0.0646 = 1.646(moles -OH)

0.0392 = (moles -OH), needed
To get the volume of -OH needed-
(from V=#moles/M)
(moles -OH)/[-OH] = Volume of -OH needed

Volume of -OH needed = (0.0392)/1.00 M = 0.0392 L of NaOH
Now (steps E and on) go to the lab, to make our buffer do the following:
place 0.100 mole of 3-nitrophenol in

~100 mL of pure water contained in a beaker.

Then, we slowly add with stirring, ~39.2 mL of 1.00 M NaOH. (All according to previous calculations.)
After this solution has cooled to RT, we should add enough water while stirring to give a total volume of roughly 950 mL.
Leave the rest to 1L for adjustment of pH (step G):
Check the pH with a pH meter and adjust

pH to 8.20 if needed.  Add acid /base.
Finally, transfer the solution and washings to a TC Volumetric Flask and dilute with pure water to THE MARK.
(HAPPY) END
