GENERAL CHEMISTRY

Year I/semester 1

Seminar: Monday 8am — 10am Room D404 (Chemistry Building)
Monday 8am — 10am Room D302 (Chemistry Bodgli

Lab: 4 hours/week, Tuesday 8am — 12noon Labor&808 (Chemistry Building)
4 hours/week, Tuesday 8am — 12noon Labord&8dyl (Chemistry Building)

Instructors: Edina Baranyai PhD student
Department of Inorganic and Analytical ChemistrgolR D423
Phone: 22426, e-mail: baranyai.edina@science.urideb

Eva Dbka PhD student
Department of Inorganic and Analytical ChemisRpom D427
phone: 22373, e-mail: doka.eva@science.unideb.hu

Orsolya Szabgscientific research assistant
Department of Inorganic and Analytical ChemisiRpom D431
phone: 22422, e-mail: szabo.orsolya@science.brhde

Sarolta Timéari, scientific research assistant
Department of Inorganic and Analytical ChemisRpom D431
phone: 22422, e-mail: timari.sarolta@science einiau

Subject:

The objective of the laboratory work is to intreduirst-year students of different background to
laboratory work, the use of basic laboratory eq@ptmsimple laboratory operations and measurements.
In addition, students are expected to prepareinestmple chemicals and run various basic experimen
to familiarize themselves with chemical laboratevgrk. The seminar involves solving exercises and
problems connected to stoichiometry, concentrati@asurement and pH calculation.

The lab manual is available to the students at the beginninghef $emester as an English
translation of the Hungarian original. The prepamnatmaterial to be studied before laboratory wark i
overviewed before each experiment descriptionisrianual.

The weekly syllabus lists the particular topicsvered and gives a full description of the
experiments. The worddemonstration’ in the syllabus refers to experiments that th&rurctors carry
out for the students. Students should come todabians fully prepared. Students shdekatn the core
theoretical background of the experiments (reattiegmaterial once is insufficient) and solve the-laib
exercises in the lab manual every week before dbeskssion. The sectionlsaboratory notes and
‘Review exercise and problems’ should be completed during the laboratory sessiter each session the
instructors overview the lab notes and make cdoestif necessary. Students can ask questions
regarding the laboratory preparation material dytire seminar each week before the lab session.

Each week the laboratory session begins with at gbet (not more than 20 minutes) based
exclusively on the preparatory material of that kveend the previous week and the results of the
experiments carried out the previous week. Withheahort test a student can collect 25 points.
Altogether there are eight short tests during #raester. Students are also required to write tvweigd
tests (week 5 and week 11) which are based ondinese material for weeks 1-5 and 6-11, respectively
Each general test is worth 50 points. Grading &ebaon a five-level scale: 1 (fail), 2 (pass), Bfage),

4 (good), 5 (excellent). The final course gradgiv®n based on the results of these tests, thigyjab
the laboratory notes and the quality of laborateoyk. The average score from both the short tests a
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the general tests must be above 40 % to avoidilafifeal course grade. In order to pass the labana
practice, a student should collect minimum 80 oindm the short tests and minimum 40 points from
the general tests. Students with ‘fail’ final caugrade due to inadequate laboratory work havetake
the course the next year. Students with ‘fail’ ficaurse grade due to low test results can re-take
comprehensive test exam in the examination peRtEhse notethose students, whose results are lower
than 25% either from the short test or from theegaitest, cannot write a final exam, they willere a
‘fail’ final course grade.

It is not allowed to miss any laboratory practisesiinars. If a student misses one or two lab et
medical certification is needed. If a student ngswee lab practices/seminars even for any medical
reasons, the student’s lecture book won't be sigmatishe or he has to retake the course next lyesi.
not possible to miss short tests at the beginnfrthe laboratory practice. If a student misses ntbam
two short tests, the laboratory practice will netdzcepted for him or her. The students cannot eitissr

of the general tests, otherwise no signature arad §rade is given to the student.

In the laboratory, you receive pieces of labora&guipment for use. If you break something durimg t
semester, you have to pay for it. At the end ofdbmester the instructors check the students’ eabin
again. If something is missing (either because so@droke it or somebody took it away), you willea

to pay for it as well.

Timetable
Seminars
1 Atomic weight, molecular weight, empirical formayl molecular formula, amount of

substance. Determination of empirical formuladoagn weight percent composition and on
elemental analysis.

2 Units of concentration, solution preparationetabnversion of units.

3 Interconversion of concentration units, exercises

4 Exercises involving crystallization.

5 Composition of solid and gas mixtures. Stoichetn calculations based on chemical
eguations.

6 Exercises based on acid-base titrations. Staweiioc calculations based on chemical
equations.

7 Exercises in stoichiometry and concentrationudatons.

8 Gas laws, exercises connected to evolution cdggas

9 Balancing of redox reactions. Calculations basededox reactions.

10 Balancing of redox reactions. Calculationseldasn redox reactions.
11 Exercises in concentration calculation and regaxtions.

12 Definition of pH. Calculation of pH for stroragids and bases.

13 Calculation of pH for weak acids and bases.

14 Electrochemical exercises. Review exercises.



Laboratory practices

Week 1 (29 October 2012)

1. General rules of laboratory workap Manual 1)

2. Safety trainingl{ab Manual 1, pages: 6-8., Supplement S1}-3

3. Introduction to laboratory equipmeihiap Manual 1, page: 9., Supplement A1-4
4. Use of gas burnerdémonstration, Lab Manual 1, page: 10.

5. Overview of received equipment

Week 2 (§" October 2012)
1. Weighing on analytical and standard laborat@baiices l(ab Manual Introduction, 2, 2.1., pages:
11-14., Supplement B1-9
2. Measurement of volume: pipette, burette, voluiméask, solution preparation
(demonstration, Lab Manual 2.2; pages: 14-16., Sptement C1-C2
3. Calibration of a pipettd.ab Manual 2.3, pages: 16-17.

Week 3 (18" October 2012)
1. Grinding, preparation of solution, decantingytaéuging, filtration

(demonstration, Lab Manual 5., 5.1., pages: 24-25upplement E1-6, F1-Fp
2. Preparation of a standard solution from cryistalsolid: Zn(CHCOO)%R2H,0, Ca(CHCOO)H.0,
KAI(SO,).[12H,0, NgHPO,[12H,0 (Lab Manual 3, 3.1., pages: 18-19.
3. Measurement of density: determination of thesdgrof the prepared solution with a picnometer,
calculation of the weight percent compositibalf Manual 4., 4.1., pages: 20-28.

Week 4 (30" October 2012)
1. Heating, cooling, use of a water batllerfonstration, Lab Manual 6., page: 28.
2. Purification of a benzoic acid sample contangdatith sodium chlorideL@b Manual 5.2., pages:
26-27)
3. Preparation of an alum (substance #ap(Manual 8., pages: 34-39., Supplement E1-E6
a) iron(Ill) ammonium sulfate_@b Manual 8.1))
b) potassium aluminum sulfateab Manual 8.2))
c) potassium chromium(lll) sulfatédb Manual 8.3.)
d) zinc ammonium sulfaté.éb Manual 8.4.)

Week 5 (8" November 2012)

1. General mid-term test #1

2. Determination of the composition of a mixturek@lO3; and KCI Lab Manual 7., 7.1., pages: 31-
33)

3. Melting point measurement: the melting poinNe$S,0; (Lab Manual 6. 6.1., pages: 28-3D.

4. Determination of the melting point of purifiedrzoic acidl(ab Manual 5.2., pages: 27, 29-3p.
5. Substance #1 due in

Week 6 (13" November 2012)

1. Demonstration of an acid-base titratiderfionstration, Supplement G1-%

2. Preparation of a standard solution of sodiunréwide by dilution of a concentrated solutidrab
Manual 9.1., pages: 40-42.

3. Concentration determination of the standardwadiydroxide solution preparedalb Manual 9.2.,
pages: 43-49.

4. Molecular weight determination of the purifieenzoic acid based on acid-base titratioab( Manual
9.3, pages: 45-4%.

5. Purified benzoic acid due in



Week 7 (20" November 2012)

1. Laboratory work with gases: gas cylinders, othethods for gas generatiaenonstration, Lab
Manual 10., 10.1., 10.2., pages: 47-53., Supplemétit—2)

2. Preparation of oxygen in a laboratory gas geagraurning of sulfur in oxygerL@b Manual, 10.3.,
page: 54)

3. Determination of molecular weight based on idgel law Lab Manual 11., 11.1., 55-58.

Week 8 (2" November 2012)
1. Preparation of a salt from its metal (substaf®)gl.ab Manual 12., pages: 59-63.
a) lead(ll) chloridel(ab Manual 12.1)
b) iron(ll) ammonium sulfateL@b Manual 12.2)
c) zinc(ll) sulfate Lab Manual 12.3)
2. Studies of reactions involving gas formatiorpaecipitation Lab Manual 13., pages: 64-63.

Week 9 (4" December 2012)

1. Quantitative study of a precipitation reactibalf Manual 14., 14.1., pages: 69-7Q.

2. Dependence of reaction rate on the concentrafiogactantslab Manual 15., 15.1., pages: 73-756.
3. Substance #2 due in

Week 10 (11" December 2012)
1. Liquid-liquid extractiondemonstration, Supplement 11-2
2. Study of buffer solutiond &b Manual 16., pages: 77-80).
a) Acetic acid — sodium acetate buffer
b) ammonia — ammonium chloride buffer
3. Hydrolysis of saltsl@b Manual 17., 17.1, pages: 81-84.

Week 11 (18 December 2012)

1. General test #2

2. Standard electrode potentials and chemicaliczec{_ab Manual 18., 18.1., pages: 85-8P.
3. Study of a Daniell celL@b Manual 18.2., pages: 90-9].

4. Return of equipment




