Acid-Base Titrations
CHEM 212

1. Predict the pH at the equivalence point for each of the cases below:
Strong acid/ streng base weak acid/ strong base weak base/ strong acid
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2. Explain why the pH #7.00 in some cases. il
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3. Calculate the pH of a solution containing 0.05M weak acid with a pka=5.4. Write the equation
for this solution and the equilibrium expression. Use the quadratic equation to solve for [H*]
and calculate the pH

AR = f " o= G - zag o
i (nA)
{(Ll"' _Z<.-—-— 22— -\ -
F- v O = X7+ 2AEXI0 X - 199 x(0
- K tKlﬁ\F

A7 DYy y o™
. x (0 D H = 3.56

If [H*]<< F (0.05M), then you can avoid using the quadratic equation to solve the problem. A

good rule of thumb is that you can ignore [H+] in the denominator when [H+] is less than

1% of F. Use this assumption and rewrite the equilibrium expression. Solve for [H+], and

calculate the pH. Do your answers match?
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4. Atthe equivalence point, mols acid= mols base. Calculate the volume of 0.05 M strong base ™
required to titrate 100 ml of 0.02 M weak acid.
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5. When both species of the conjugate pair are present in solution, it is called a buffer. Buffers
are governed by the Henderson- Hasslebach equation. Write the stoichiometry equation and
the Henderson Hasslebach equation for both weak acid/strong base and weak base/ strong
acid titrations.
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6. Determine the pH and volume added at the % equivalence volume if the pka= 5.7 for the weak
acid above.
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7. Atthe % equivalence volume, pH= pka or pH= 14=pkb. Demostrate why this is the case using
the Henderson-Hasslebach equation? Then state, in your own wokrd'f, why this is the case.
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8. For each titration type, write the reactions
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governing the solution chemistry in each [o] [ %V, | Voo |
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9. Fora WEAK ACID/STRONG BASE titration, write the reactions governing the solution
i chemistry in each region. Then write the equilibrium expression you would use to calculate
the pH.
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Write the equation governing the solution chemistry in each region (A-D).
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10. For a WEAK BASE/STRONG ACID titration, write the reactions governing the solution
chemistry in each region. Then write the equilibrium expression you would use to calculate
the pH.
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Write the equation governing the solution chemistry in each region (A-D).
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11. A weak acid HA (pKa=5.70) was titrated with 1.00 M KOH. The acid solution had a volume of

100.0 mL and a molarity of 0.100M.
Do you expect the pH at the end point to be greater or less than 77

fpeoXor hon F

Determine the volume base added at the equivalence point.
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Label this drawing with the locations of the volumes base added and any pH values you know.
Refer to this diagram to “check” your calculuations in the rest of the problem.
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Determin the pH at each of the volumes below. For each case, begin by writing the equation
governing the solution chemistry.
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12. A 50 ml solution of 0.0319 M benzylamine was titrated with 0.050 M HCIL. Given pKy= 53= A
Do you expect the pH at the end point to be greater or less than 7? 050, 25
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Determine the volume acid added at the equivalence point.
owd ‘easi  COBAW ¢ 0,65 L = 1B %0 el case Wave pote
e Ve_co \-\/\_;:5\ O ufi = v'\rk&f‘;\ baaiL
e % (O~ 2ol Awd L 10 al 31 0 oed odded CRY M
- OEDW\ Lo ¢

Label this drawing with the locations of the volumes base added and any pH values you know.
Refer to this diagram to “check” your calculuations in the rest of the problem.
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Determin the pH at each of the volumes below. For each case, begin by writing the equation —
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13. How many grams of NaOH (FM=40 g mol-1) must be added to 1.50 L of a 0.400 M solution of
oxoacetic acid (HCOCOzH; pKa=3.46) to produce a buffer pH 4.00?

Mol HA + N7 = | 5L « 0.400MN = 0. bmoles
HA * Ol = - b .
= e Lo} added = (A1 wh/sg
Ph= Pro + loa. B” 5 2
‘ ZF .6 7 HbbYLes -
. 7 A S WA
‘H—H: 3406
A= [od Jaddad =
o & — D L*L"X O {UL) ’V\‘C’LLO
8.0l G alas
X2 3G e OO O KOEE x@@i‘%@@‘f S
S
gl o 20 e =0 Q 6y,
O HeSmeles x 0% 15 Garg

v |
14. A dibasic compound (pKp1= 4.00, pKy2=8.00) was titrated with 1.00M HCI. The initial solution
of B was 0.100M and had a volume of 100 mL. Find the concentration of each species in

solution at pH= 6.75.



