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Year 12 Chemistry

Titration Practice Worksheet

1. If it takes 54 mL of 0.1 M NaOH to neutralise 125 mL of an HCI solution,
what is the concentration of the HCI?

NaOH(a;) L HC((Q;) -— H;O(e) t NQC{(Q’)
n(NaOH) = V= O0'dx 0-084 = Q0054 mol
SR = 4 =1
n (He) = 0-0054 mol L7
C(HC!)-‘: ’?7 = O°OO§4-A)_(25 = 0.04_3,"0/[’ = 4.x/o—z MDIL-’

(15€)
2. If it takes 50 mL of 0.5 M KOH solution to completely neutralize 125 mL of

sulfuric acid solution (H2SQ4), what is the concentration of the H2S04
solution?

VZKOH(Q’) T H,_‘504 (q;‘) > -2”20(6) + K2§O+(Qz)
n(Ko) = cy = 0-S % 0.050 = 0-025 mol

SR =%
n(l-l,_SO,Q: L x 0-:028 = O 0128 mol

n — -1 ~l
c(HS0g)= 7 = 0025 ouas = 01 = [y 0 molL (15£)
3. Explain the difference between an endpoint and equivalence point in a

titration.

The e«a(,ao;nf is the physical Sign such as & cﬁaye
in He colour of an in 'cauy‘vr'/ ﬂaf He .e,?mi/q/ence,
point Aas peen reached,

The eguivaleace point is when the reactands are ,ome-d(*
!\l‘\ 1({\&-'(‘ Sf‘oc[\..ome‘fr“!.c m‘f‘:'o .

4. 25 cm?® of a sample of vinegar (CH3COOH) was pipetted into a volumetric
flask and the volume was made up to 250 cm?®. This solution was placed in
a burette and 13.9 cm?® were required to neutralise 25 cm?® of 0.1 mol dm®
NaQH. Calculate the molarity of the original vinegar solution.

CHy COOH (opy + NaOHgagy ~2 HoOpy + NaCH, GO0,
ﬂ(NaOH)=CV:' Of x 0025 = 0.0025 mol

SR= 4 =1

n(CH;COO{-f/ ob'fotfc) = 0:0025 mof ,
C.(ch cood, ou(m‘c)-'-‘ % = 0‘002§"/O~0137= O\I7986 molc
Let solt | be uadibbed Vineju) sol®2 be o&'/w"gi!gg’i"fj“".
Crl. V=25 c,= 01798, V5250

CV, = GV,

C® Ef.y-': = O-M&S‘o; [+ 798 = 2 mol L" (IS€>

-

V, 0025




5. Volumetric analysis is used for the quantitative determination of PbCO3 in
mineral ores. A 3.15 g sample of an ore was analysed to determine the
percentage of PbCOs present, using the following procedure:

Step 1: An excess of 0.6293 mol L-! HNO3(aq) was added to the sample.
The equation for this reaction is shown below:
2HNO3(aq) + PbCO3s) > Pb(NO3)2(aq) + H20¢) + CO2(g)

Step 2: When the reaction was complete, the unreacted HNO3 was titrated
with 0.1423 mol L=! NaOHq). The equation for the titration reaction is
shown below:

HNO3(aq) + NaOH(aq) 2 NaNOs(aq) + H20q)

State one observation that would indicate that the reaction in Step 1 was
complete.

Lubbles of a ca/aa,r/esg odourfess gas ax
no /oojer pmo(ucea(.

The volume of HNO3 added in Step 1 was 25.00 mL. Calculate the
number of moles of HNO3 added to the sample.

n=cl = 906293 x 002500
= 0.0/673 mol (4sf)

The volume of NaOH required was 23.67 mL. Calculate the number of
moles of NaOH that reacted with the HNO3s in Step 2.

n=cV= 0423 x 0-02367
= ®-00336§ mo [ (4' .S“F)

Calculate the number of moles of unreacted HNOs that remained after

Step 1. Then, calculate the number of moles of HNO3 that reacted during
Step 1. n (unreacted VO = n(Naot)= 00033652 mo!

N ( HNO, ot reacted with PbCOy) = 001573 ~ 00033452
= 002736 mo | (4_ g.F)

Calculate the number of moles of PbCO3 in the ore sample.

sr=4t  nltecoy) = 00123608 x7;
= 0-00(8 mol (45f)

Calculate the percentage, by mass, of PbCQs in the ore sample.
m(P6CO)= nM = 0-006(809 x (207-2+ (2:01+4F)
= [ 6515972 g
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6. 0.80 g of impure chalk was reacted with 100 cm? of 1 mol dm™
hydrochloric acid (an excess). The mixture was filtered into a volumetric
flask and made up to 250 cm?. A 25.0 cm?® portion of the solution required
8.5 cm?® of 1 mol dm® sodium hydroxide solution for neutralisation. What is
the percentage of calcium carbonate in the impure chalk?

HC lngy * N&OH@;) —=> H,0p) + /\/aC/rq;)
n(NaOh’)r- cV = I x 0-008¢ = 00086 mo/
SR= K=l
n(HC| affer reschon wifl, clalk) = 0-0085 mof

Ko with cf.a/)-'—' A = Oro%S
C(H’C! after reachon % 6025

034 moll

I

N (KClin 250ns v sk afber meckion vith chal)
=cV = 0-25x 03¢ = 008K ma

N(HC! befo reackon with chalk)= eV
= [ x O

= 0 mo!
n(Hcl ysed in reachon)with chalke = o1 - 0-08%
= 008 mel
Can CO3 (5) +HCleyy — Callhay) + COa *+ H O
CR* Yo n (CqCQO: 5 x 001§ = 00074 mol
m(€aCo) = nM= 0007¢ x (4008 + 120+ 48)
-~ O-7§o€?§j

A C“-COS & C[‘W/k g O'7g0€7§>< {00 Page|3
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7. 0.601 g of an impure sample of ammonium chloride were boiled with 10.0
cm?® of 1.04 mol dm-3 aqueous sodium hydroxide until no more ammonia
was evolved. Afterwards the solution was titrated with 0.101 mol dm-3
hydrochloric acid, 26.25 cm?3 of which were needed to reach an end-point
with methyl orange. Calculate the percentage by mass of ammonium
chloride in the impure sample.

NG\-OH@z—) + H'C((mi) - H)—-O(e) L N&C{(ﬁ;)

n(HCD'"- cV= 0.101 x 0.02625 = 0.00265 126 mo!
se= /=l o
n (NaOH remaining ok jemchin with NieCT)= 0-0026€128 o
ﬂ(NaOH pefore reachon with NH?CO: eV
? o4 x O-0lO

= O-0f04- mol
ﬂ(N“OH used in reachon with Nl-thf)
= 0.0[04 ~ 0- 00265128

= 000774875 mol
NHClagy + NoOHay —> NaClagy + H0p *.NHsg)
Se= /=
n (NH‘,CD = 0-0077497§mof
m (NH*CQ: nM= 6-0077487S x ([4-0!4- 4--032+5§-4.5>
| " 04144969
7 composi fion bj mass = O-41449( 00
0-6ol |
= (8977 /s

= (.90 x (0 (3£




