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QUESTION CARD (EXAMPLE)

1. Prepare the solution of the titrant of AgNOs with the concentration of 0.1 mole/dm3. Calculate
the sample mass of AGNO; (M(AgNO:3) = 169.873 gimole) for preparation of 5 dm? of the titrant solution
in two ways — according to the molar mass of equivalent and according to the molar mass.

2. Carry out determination of CaClz (M(CaCl2) =110.99 g/mole) by the method of mercurometry (the
pippeting method). Write the equation of reaction. Calculate the stoichiometrical ratio s, the
factor of equivalence f for the substance to be determined and its molar mass of equivalent E.
Calculate the sample mass of the substance to be determined, which is necessary for reliable
determination carrying out, in two ways - according to the molar mass of equivalent and
according to the molar mass (c(1/2Hg2(NOs)2) = 0.1 mole/dm3, w(CaClz) ~ 80%, Vm.r=100.00 cm3, V,
=10.00 cm?).

3. Carry out determination of Na:C:0s4 (M(Na:C20s) = 134.000 g/mole) by the method of
permanganatometry (the method of separate samples). Write the equation of reaction. Calculate
the stoichiometrical ratio s, the factor of equivalence f for the substance to be determined and
its molar mass of equivalent E. Calculate the percentage of the substance to be determined in
three ways - according to the molar mass of equivalent, according to
the molar mass and according to the titre of the titrant by the substances to be determined
(c(1/5KMnO4) = 0.1015 mole/dm?3, V(KMnQ4) = 25.18 cm?3, m(Na2C204) = 0.2458 g).

4. Answer the tests.

POINTS DISTRIBUTION Estimation scale: national and ECTS
question 1 1.5 points Points in ll ECTS mark Mark ggar;:tlonal
question 2 2.5 points 8.1-9.0 A 5
question 3 4 points 7.3-8.0 B 4
question 4 1 points 6.9-7.3 C
in all 9 points 6.0-6.8 D 3
50-5.9 E
0-49 F 2
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THEMATIC CONTROL Ne3

1. Prepare the solution of the titrant of AgNO; with the concentration of 0.1 mole/dm3. Calculate
the sample mass of AGNO; (M(AgNO:) = 169.873 gimole) for preparation of 5 dm? of the titrant solution
in two ways — according to the molar mass of equivalent and according to the molar mass.

Given:
V(AgNOQ;3) = 5 dm? m(AgNO,) = ¢(AgNO,)-V(AgNO,) - E(AgNO,) =
¢(AgNQs) = 0.1 mole/dm? =0.1-5-169.873=84.94 g

E(AgNO3) = 169.873 g/mole
M(AgNQs) = 169.873 g/mole | m(AgNO,) = c(AgNO,)-V(AgNO,)- M(AgNO, ) =
M(AGNQs) -2 ~0.1-5-169.873=84.94 g

2. Carry out determination of CaCl; (M(CaClz) = 110.99 g/mole) by the method of mercurometry (the
pippeting method). Write the equation of reaction. Calculate the stoichiometrical ratio s, the
factor of equivalence f for the substance to be determined and its molar mass of equivalent E.
Calculate the sample mass of the substance to be determined, which is necessary for reliable
determination carrying out, in two ways — according to the molar mass of equivalent and
according to the molar mass (c(1/2Hg2(NOs)2) = 0.1 mole/dm3, w(CaClz) ~ 80%, Vm.r=100.00 cm3, V,
=10.00 cm?).

CaCly + Hga(NO3), — Hg2Clo| + Ca(NO3)2
indicator — diphenylcarbazone
s =1; f(CaCly) = 1/2; f{Hg2(NO3)2) = 1/2;
E(CaClz) = M(CaCl)-f(CaClz) = 110.99-1/2 = 55.495 g/mole
Given:
¢(1/2Hg2(NOs)2) = 0.1 mole/dm3 | calculation of m(CaClz) according to E(CaCl)

VPg:NOx)e) = 20 o c(1/2Hg,(NO,),)-V(Hg,(NO, ),)-E(CaCl,)-100-V,,, _

E(CaCly) = 55.495 g/mole m(CaCl,) =

M(CaClz) = 110.99 g/mole 1000- w(CaCl,)-V,
w(CaClz) =~ 80% ~0.1-20-55.495-100-100.00 139

Vo= 00.00 e ~ T 1000-80-1000 Y

mp((_JaCIlz) _c?m calculation of m(CaCl2) according to M(CaCl2) and s

C(ng(Noe.)z) = 0(1/2H92(N03)z) ) f(ng(Nos)z) =

=0.1-1/2 =0.05 mole/dm®

NO,),)-V(Hg,(NO,),) s-M(CaCl,)-100-V .
1000- w(CaCl,)-V, -

~0,05-20-1-110.99-100-100.00

- 1000-80-10.00

m(cacl,) = SH%!

~1.39¢
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3. Carry out determination of Na:C:0s4 (M(Na2C:0s) = 134.000 g/mole) by the method of
permanganatometry (the method of separate samples). Write the equation of reaction. Calculate
the stoichiometrical ratio s, the factor of equivalence f for the substance to be determined and
its molar mass of equivalent E. Calculate the percentage of the substance to be determined in
three ways - according to the molar mass of equivalent, according to
the molar mass and according to the titre of the titrant by the substances to be determined
(c(1/5KMnO4) = 0.1015 mole/dm?3, V(KMnOQ4) = 25.18 cm?3, m(Na2C204) = 0.2458 g).

-2e+ C042 — 2 CO2 5

+5e+MnOs + 8 H* — Mn2* + 4 H,0 2

5 C204% + 2 MnO4 + 16 H* — 10 CO2 + 2 Mn2* + 8 H,0
s = 5/2; fiNa2C204) = 1/2; iKMnQy4) = 1/5;
E(Na2C204) = M(Na2C204)-f(Na2C204) = 134.000-1/2 = 67.000 g/mole

Given:
c(1/5KMnQ4) = 0.1015 mole/dm3 | calculation of w(Na2C204) according to E(Na2C204)

V(KMnO4) = 25.18 cm?3 c(1/5KMn0Q,) - V(KMnO, ) - E(Na,C,0,) -100

m(Na2C204) = 0.2458 g w(Na,C,0,)=

E(Na2C204) = 67.000 g/mole 1000-m(Na,C-0,)
M(NazC204) = 134.000 gimole _0.1015-2518-67.000-100 _ . -,
W(NazC0s) - ? ~ 1000-0.2458

¢(KMnQ,) = ¢(1/5KMnQ, ) - f(KMnQ,) =0.1015-1/5 =0.02030 mole/dn?
calculation of w(Naz2C204) according to M(Na2C204) and s
¢(KMnO,) - V(KMnO,)) - s - M(Na,C,0,) - 100

1000- m(Na,C,0, ) B
~0.02030-25.18-5/2-134.000- 100
- 1000 - 0.2458
calculation of w(Na2C20) according to T(KMnO4/Na;C204)

1/5KMnO,)

w(Na,C,0,) =

=69.70%

T(KMnO,/Na,C,0,) = & o EMNa,C0,) _ 0'1001%'0%7'000 —0.006700 glem’
T(KMnO,/Na,C,0,) = C(KMnO“)me"; (')z(')M(NaZCZO“) _ 0.02000- 150/020 134000 _ 1, 006700 gl

c(1/5KMnO
K(KMnO, ) = ( ot 01015y 45

c(1/5KMn0Q,),,,,,  0.1000

K(KMnO,) - V(KMnO,) - T(KMnO,/Na,C,0, ) - 100
W(N32C204): ( 4) ( m(?\}a C( O ) 4 272 4) —
2¥2¥4
1.015-25.18-0.006700-100 _ .o .

= = 0J. 0

0.2458
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