SCH4U
TITRATION PROBLEMS

1. Calculate the volume of 0.500 mol/L NaOHq) required to titrate 300.0 mL of 0.200 mol/L

HCle?

NaOH Hcl

V=2 V =300.0mL or 0.300 L
C = 0.500 mol/L € = 0.200 mol/L

NNGOH = NoH NHel = NH'

NHe = € X V = (0.200)(0.300) = 0.0600 mol
ny" = 0.0600 mol = noy— = nnaoH  at equivalence point

VNaoH = n/c = 0.0600 mol/0.500mol/L = 0.120 L or 120 mL

NaOH + HCl > NaCl + H,O

Nrer = € X V = (0.200)(0.300) = 0.0600 mol

NHcl = NNaOH
VNeoH = n/c = 0.0600 mol/0.500mol/L = 0.120 L or 120 mL



2. If 250.0 mL of 0.300M Ca(OH); is required to titrate 600.0 mL of HNOj3(q), what is the
concentration of HNOj3(q)?

Ca(OH), HNO3

V=250.0mL or 0.250 L v = 600.0 mL or 0.600 L
C = 0.300 mol/L c=7?

NoH = 2 X Nca(OH)2 NHel = N’

(2 OH" in 1 Ca(OH),) (1 H" in 1 HCl)

Nca(OH)2 = CxV= (0.300)(0.250) = 0.0750 mol
now” = 2(0.0750) = 0.150 mol = ny' = nuno3  at equivalence point

Chinos - 0.150mol/0.600 L = 0.250 M

CC((OH)z + 2HNO3 > CG(NO3)2 + 2H,0
heatoryz = € X V = (0.300)(0.250) = 0.0750 mol
NHNO3 = 2(00750) = 0.150 mol

Chinos - 0.150mol/0.600 L = 0.250 M



3. Calculate the mass of NaOH required fo titrate 400.0 mL of 0.50 M HBr .

NaOH HBr
m=? V =400.0 mL or 0.400 L
C=050M

Nuer = ((400)(0.50) = 0.200 mol = ny" = NoH = NNaoH

MraoH = N X mm = (0.200 mol)(40.00 g/mol) = 8.00 g

NaOH + HBr = NaBr + H,0
Nwer = (.400)(0.50) = 0.200 mol

NHBr = NNGOH

MNaoH = N X mm = (0.200 mol)(40.00 g/mol) = 8.00 g



4. If 8.75 g of Ba(OH), neutralizes 8.00 L of HClq), what is the concentration of HClq?

Ba(OH), Hcl
m=875g V=800L
C=?

NeqoH)2 = M/mm = 8.75 g / 171.31 g/mol = 0.511 mol
nor = 2 (0.0511) = 0.102 mol = ny" = Npg

Crcl = n/v =0.102 mol/8.00 | = 0.0128 mol/L

BG(OH)z + 2HCI -> BaClz + 2Hzo

NeqoHy2 = M/mm = 8.75 g/171.31 g/mol = 0.511 mol
Nhel = 2(0.511) = 0.102 mol

Crel = n/v =0.102 mol/8.00 | = 0.0128 mol/L



5. Calculate the volume of calcium hydroxide required to titrate 500.0 mL of 0.030 M phosphoric

acid.

Ca(OH), H3PO4

C=010M V =500.0 mL or 0.500 L
V=? C=0030M

Nusros = (0.030)().500) = 0.0150 mol
ny" = 3(0.0150) = 0.0450 mol since 3 mol of H" will be released from 1 mol of H3PO4
nox = 0.0450 mol since at equivalence point
NeaoHy2 = 0.0450/2 = 0.0225 mol since 2 mol of OH are in 1 mol of Ca(OH):
i.e. Ca(OH), - Ca** + 20H

Veaorz = h/c = 0.0225 mol/0.020 mol/L = 1.13 L

3CC((OH)2 + 2H3PO4 -- Cas (PO4)2 + 6H,0
nusros = (0.030)().500) = 0.0150 mol
NcaoHyz = 0.01560/2 x 3 = 0.0225 mol

ch(OH)z = n/c =0.0225 mol/0.020 mol/L = 1.13 L



6. A 8.24 g sample of a solid organic acid is dissolved in water. It is found that 47.3 mL of 0.100
M NaOH are needed to titrate the acidic solution. Assuming that there is only one hydrogen in
the acidic solid, determine the molar mass of the solid acid. What would the molar mass be if
the acid has two hydrogens?

Acid NaOH
m=525¢g V=473 mL=004731L
Formula: HA C=0.100 M

Nnaor = €Xv = (0.0473)(0.100) = 0.00473 mol

nox = 0.00473 mol

ny" = 0.00473 mol

npa = 0.00473 mol if acid is monoprotic
mm = m/n = 8.24 g/0.00473 mol = 1742 g/mol

If acid is Diprotic HzA then nqiq= 0.00473/2 = 0.00237 mol
And mm = 8.249/0.00237 mol = 3477 g/mol

HA + NaOH -- NaA + H,O

Nnaor = cxv = (0.0473)(0.100) = 0.00473 mol
Nua = 0.00473 mol
mm = m/n = 8.24 g/0.00473 mol = 1742 g/mol

If acid is diprotic:
HzA + 2NaOH -- NCle + 2H20
Nnaor = €Xv = (0.0473)(0.100) = 0.00473 mol

nua = 0.00473/2 = 0.00237 mol
mm = 8.249/0.00237 mol = 3477 g/mol



