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SUBJECT OF ANAILY TICAIL CHIEMISTIRY

EX. 4, p.6 — text “Analytical Objectives or What
Analytical Chemists Do”
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SUBJIECT OF ANAILY TICAIL CHIEMISTIRY

EX. 7, p.8 — text “Qualitative and Quantitative
Analysis”

paragraph

the identification of elements | |
simple qualitativetests | |
the fast-screeningphase | |
the identification phase | |
possible quantification | |
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CHEMICAL METHODS
OF ANALYSIS

EX. 5, p.17

Choose a suitable phrase in
column “B” to accompany phrases
in column “A” and translate the
sentences into Russian

Choose a suitable phrase in column “B” to accompany phrases in column

“A” and translate the sentences info Russian.
A B
; a) the precipitate formed should be easy
s and completely converted into the
2 “]Iﬁhe swhstmse being analyzed weighed f
3. This contamination . :
. . b) should be negligible.

4. Since the analyte 1s a]rmst always ¢) should be . completely
weighed in a form different from the g ould be precipitated completely.
precinitated f ) sht:fuld bea mr_n;:ound of the known
precip T chemical composition.
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GRAVIMETRIC ANAILY SIS

Look the text ‘s } @m} Pra ct};g;é o
“Gravimetric Analysis” oo T ¢

(ex. 3, p. 15) and try to answer on next questions

v"What is gravimetric analysis?

v"What reactions can be used in
gravimetric analysis?

v"What steps are needed to complete a
gravimetric analysis?

v"What is the gravimetric factor?




GIRAVIMIETIRIC ANAILYSIS

Full the table represented below

Element

Precipitating
reagent

Chemical reaction

Precipitate
weighed

sought
B a2+

SO4*

Na,SO, + BaCl, — BaSO,| + 2NaCl

BaSO,

Fe,(SOy4); + 6NaOH — 2Fe(OH); +
3Na,SO,

Th(NO;), + 2(NH,),C,0, —
— Th(C204)2l + 4NH4N03

AgNO; + HCl — AgCl;| + HNO;

NiC12+2HC4H702N2 -
— NI(C4H702N2)2,L + 2HCl1

3FeCl, + 6NH,OH — 3Fe(OH);| +
6NH,C;
2Fe(OH); — Fe,0; + 3H,0




GIRAVIMIETIRIC ANAILYSIS

Make up gravimetric factors for the following substances

Substance sought

Substance weight

Gravimetric Factor

71O,

ZrOCl,-8H,0

Th

Th207

U

U;0s

U304

UO,(NOs),

U;05

(NH4),UO,(CO;);

Ce

CC(NO3)3 2NH4N03 4H20

L1,0

LiAI[Si,06]

SO;

Na;[Pd(S;03),]

Calculate the mass of the substances sought given in the table ( the 1-st
column), provided the total mass of the substances (the 2-nd column) is equal to

(=1 -

-nq comnin) 12
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RIEDOX TIHIEORS

ook the shot movie w1 T o N
‘5 . 0 I P 1 °a ., ‘q!
“REDOX reactions” ;}9 -2 racleey. é‘ ’
http://www.youtube.com/watch?v=yp60-o0VxrT4

and discuss next questions

v' What does the term “REDOX” mean?
v What are general indicators of the REDOX reaction?

v' What is “oxidation number”?

v' Could you explain terms oxidation and reduction
process?

v What is called oxidant and reductant? Give your own
example?

v' Could you find an example when in oxidation and
reduction process transfer of electrons don’t occur?




RIEIDOX THIEORY
Read the text “REDOX

questlons agaln

v' What does the term “REDOX” mean?
v What are general indicators of the REDOX reaction?

v' What is “oxidation number”?
v' Could you explain terms oxidation and reduction

process?

v What is called oxidant and reductant? Give your own
example?

v' Could you find an example when in oxidation and
reduction process transfer of electrons don’t occur?




RIEDOX THIEORY
Look at the picture and explain in what half-cell the process of

oxidation and process of reduction occur. Write half-reactions
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Reduction half-reaction

Oxidation half-reaction




RIEDOX TIHIEORS

Point out the oxidant and reductant in the
following chemical reactions

Zn + 2HCIl — ZnCl, + H>;
BeCl, + Mg — MgCl, + Be;

i 2 02 — COQ,'
2UF; — UF4 + UFg;
Bro + 3F>, — 2BrF;;
Culb— Cu+ I,




RIEDOX TIHIEORS

Write semi-reactions of the oxidation and reduction
processes for the following reactions

BeSO; + 4NaOH — Na;BeO;| + NaSO4 + 2H0;

BeO' L 4 €l — B 5.5+ CO:

S8HI + H)SO4 — 41, + H)S + 4H,0;
KNO; + Al + KOH + H,O — NH; + KAIO;;

750°%C

NH; + O, —————> NO + H>0;
o SU(SOy), + 2KMnO4 + 2H,0 — 5UOS04 + K>SOy + 2MnSO4 + 2HH50y

Reduction half-reaction

Oxidation half-reaction
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GAILVANIC CEILILS
ook the movie

“Galvanic cells” s L2 e

http://www.youtube.com/watch?v=A0VUsoeT9aM
and discuss next questions

v What is a galvanic cell?

v What is the difference between a galvanic cell and
electrolytic one?

v Would you describe the electrolytic cell operation?

v What is called the anode?

v What is called the cathode?




GAILYANIC CEILIES

ook through the text
“Galvanic cells”
ex. 5, p.33 and correct
these statements

1.The electrode, at which oxidation takes place In
the electrochemical cell, 1s called the cathode.

2. The electrode at which reduction
occurs Is called the anode.
3. The identity of the cathode and anode can be
remembered by recognizing that positive ions, or
anions, flow toward the cathode, while negative
lons, or cations, flow toward the anode.




GAILYANI]C CEILILS

Read information in ex. 10, p. 35
and carry out the following task

Write oxidation and reducing processes and the overall reaction based on
schematic representations of the following electrochemical cells

Ti/Tiz*//Cu*/Cu

Oxidation process

Reduction process

General reaction

Ni/Ni2+//Ced+, Ced+/Pt

Oxidation process

Reduction process

General reaction

La3+/La//Pt2+/Pt

Oxidation process

Reduction process

General reaction
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ELECTROILYTIC CELILS

Look the movie # 3, 0nal Practice.. & %
“Electrolytic Cells” .
http://www.youtube.com/watch?v=IVK8RxkmOec
and discuss next-questions

v What is called the electrolytic cell?

v' Do the terms “Galvanic cell” and “Electrolytic cell”
have the same meaning?

v If there is any difference between them, explain it.

v For what methods are electrolytic cells very
Important?




ELECTROILYTIC CELILS

Read the text

“Electrolytic Cells” 3 ===
(ex. 3, p. 42) and discuss QMWE
the following questions again

v What is called the electrolytic cell?

v' Do the terms “Galvanic cell” and “Electrolytic cell”
have the same meaning?

v If there is any difference between them, explain it.

v For what methods are electrolytic cells very
Important?




ELECTROILYTIC CELILS

Read the text (ex. 7, p. 44)
and carry out tasks In ex. 8, p.45 and ex.9, p. 46

8. Calculate the electromotive force (e.m.f.) [potential] of the following
electrochemical cells:

Schematic representations of the electrochemical cells:
e Ni/NiZ~//ClI/CL, Pt;

Mo/Mo*~//Hg*~, Hg /Pt;

K/K//Pt~/Pt;

Ti/Tie~//Au~/Au;

Au/Aw~//OH/O,, Pt;

Cl/Cl, Pt//Li~/Li




ELECTROILYTIC CELILS

Read the text (ex. 7, p. 44)
and carry out tasks in ex. 8, p.45 and ex.9, p. 46

9. Make up schematic representations of galvanic cells in which the
following chemical reactions proceed:

o Cu+2F L +Cu‘;
e Ni+ Hg’~ — Ni” + Hg;
o TI+2H — T+ H>;

e Cd—+ N~ — Cd-* + Ni;
o la+Ph? - La’ +Pb




TASK FOR SEILE STUIDY

Active Vocabulary
v ex. 2, p. 23;

v ex. 2, p. 32;

v ex. 2, p. 57
Reading

v ex. 3, p.50;

v ex. 5, p. b1;

v ex. 9, p.53

Professional Use

v’ Scientific articles

v' Presentations of James K. Hardy
v" U-tube movies




Tomsk Polytechnic University

Associate professor, PHD,
OSTVALD ROMAN

BASICS OF ANALYTICAL
CHEMISTRY




