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STUDIJU DALYKO (MODULIO) APRASAS

Dalyko (modulio) pavadinimas

Kodas

Cheminé technologija

Déstytojas / a (-ai)

Padalinys (-iai)

Koordinuojantis (-i): Jaraté Jonikaité-Svégzdiené

Chemijos ir geomoksly fakultetas, Chemijos institutas
Naugarduko 24, LT-03225 Vilnius

Studijuy pakopa

Dalyko (modulio) tipas

Pirmoji

Privalomasis/Pasirenkamasis

Igyvendinimo forma

Vykdymo laikotarpis

Vykdymo kalba (-0s)

Auditoriné

3 semestras

Lietuviy

Reikalavimai studijuojanciajam

ISankstiniai reikalavimai:

| Gretutiniai reikalavimai (jei yra):

Dalyko (modulio) apimtis
kreditais

Visas studento darbo
Kriuvis

Kontaktinio darbo
valandos

Savaranki$ko darbo
valandos

5

130 64

66

Dalyko (modulio) tikslas

Siuo kursu sieckiama ugdyti studenty savarankiika ir komandinj darba praktiniy uZsiémimy metu. Siekiama suteikti
ziniy apie chemijos pramonés reik§me, raida ir $iuolaiking situacijg Lietuvoje ir pasaulyje. Siekiama supaZindinti
studentus su pagrindiniais cheminiais-technologiniais procesais ir désningumais bei cheminiy reakcijy valdymo ir
intensyvinimo budais. Siekiama ugdyti studenty gebéjima atlikti technologiniy procesy modeliavima, Suvokti
hidromechaninius, $ilumos ir masiy kaitos procesus.

Dalyko (modulio) studijy rezultatai

Studijuy metodai

Vertinimo metodai

Al — gebés taikyti tinkamg terminija,
nomenklatlira ir matavimo vienetus
aprasant chemingés technologijos
procesus.

Paskaita
Literattros skaitymas
Laboratoriniai darbai
Laboratorinio darbo ataskaitos rengimas

Kontrolinis darbas/egzaminas,
atsakant j klausimus rastu
Laboratorinio darbo ataskaita
ir jo ,,gynimas“ zZodziu

A3 ir A7 — gebés apibudinti cheminés
technologijos procesus ir paaiskinti jy
paskirtj.

Paskaita
Literattiros skaitymas
Laboratoriniai darbai
Laboratorinio darbo ataskaitos rengimas

Kontrolinis darbas/egzaminas,
atsakant j klausimus rastu
Laboratorinio darbo ataskaita
ir jo ,,gynimas“ zZodZiu

A6 — gebés taikyti hidromechaniniy
procesy principus cheminiy reakcijy
makrokinetikai aprasyti.

Paskaita
Diskusijos
Literattiros skaitymas
Laboratoriniai darbai
Laboratorinio darbo ataskaitos rengimas

Kontrolinis darbas/egzaminas,
atsakant j klausimus rastu
Laboratorinio darbo ataskaita
ir jo ,,gynimas® zZodziu

A7 — gebés paaiskinti, kokiy zaliavy
reikia chemijos pramonei, ir kaip jos yra
gryninamos.

Paskaita
Literattiros skaitymas

Kontrolinis darbas/egzaminas,
atsakant j klausimus rastu

B3 — gebés palyginti skirtingy tipy
reaktorius, iSvardinti jy privalumus ir
trikumus.

Paskaita
Diskusijos
Literattiros skaitymas
Laboratorinio darbo ataskaitos rengimas

Kontrolinis darbas/egzaminas,
atsakant j klausimus rastu
Laboratorinio darbo ataskaita
ir jo ,,gynimas“ zodziu

B8 - . gebés ath_ktl S.tandamnes Laboratoriniai darbai Laboratorinio darbo ataskaita

laboratorines procediiras ir naudoti . . . .. A
. Laboratorinio darbo ataskaitos rengimas ir jo ,,gynimas‘ zodZiu

laboratoring jranga.

Cl - gebés savarankiSkai sudaryti Paskaita Kontrolinis darbas/egzaminas,




kriterijy lygtis ir jas taikyti cheminiam
technologiniam procesui modeliuoti.

Literattiros skaitymas
Laboratoriniai darbai
Laboratorinio darbo ataskaitos rengimas

atsakant j klausimus rastu
Laboratorinio darbo ataskaita

ir jo ,,gynimas“ zZodZiu

C3 — gebés sudaryti cheminio-
technologinio proceso masiy ir energijos
balansus bei jvertinti veiksnius, nuo
kuriy priklauso maseés ir Silumos pernasa
cheminés pramonés aparatuose.

Paskaita
Literattiros skaitymas
Laboratoriniai darbai
Laboratorinio darbo ataskaitos rengimas

Kontrolinis darbas/egzaminas,
atsakant j klausimus rastu
Laboratorinio darbo ataskaita

ir jo ,,gynimas“ Zodziu

D?.f gebes 1.esl.<0t1 r aI.lahzu(.)tl ?e' Literatfiros skaitymas Laboratorinio darbo ataskaita
kritiSkai ~ vertinti moksling literatiirg - . . . ey e
R . Laboratorinio darbo ataskaitos rengimas ir jo ,,gynimas“ zodZiu
lietuviy bei angly kalbomis.

D1 ir D6 -— gebés dirbti tiek

savarankiSkai, tiek ir komandoje,

organizuoti bei planuoti savo veiklg ir
laika.

Laboratoriniai darbai

Kontaktinio darbo valandos Savamnkigkﬂ studijy laikas ir
uzduotys
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1. Jvadas. Cheminés technologijos objektas, | 2 2 2 Literatiiros skaitymas
atsiradimo ir vystymosi istorija, praktiné
reikSmé.
2. Chemijos pramonés ypatybés. Chemijos 2 2 4 Literattiros skaitymas
pramoné Lietuvoje ir pasaulyje.
3. Chemijos pramonéje vartojamos zaliavos. | 3 8 11 8 Literatiiros skaitymas
Zaliavy rays, istekliai, sodrinimo biidai.
Vanduo ir vandenilis chemijos pramonéje. Pasiruosimas
laboratoriniam darbui
1. Laboratorinis darbas: (darbo apraso ir
Vandens analizé. rekomenduojamos
2. Laboratorinis darbas: literattiros skaitymas)
Potenciometrinis titravimas.
Laboratorinio darbo
ataskaitos ruo$imas
4. Cheminé reakcija. Cheminiy reakcijy | 3 3 4 Literattiros skaitymas
tipai, cheminés reakcijos greitis.
5. Cheminé kinetika ir termodinamika. 3 3 4 Literattiros skaitymas
6. Homogeniniai cheminiai technologiniai | 2 2 4 Literatiiros skaitymas
procesai ir jy reaktoriai.
7. Heterogeniniai cheminiai technologiniai | 3 3 4 Literatiiros skaitymas
procesai ir jy reaktoriai.
8.  Katalizé.  Kataliziniai ~ cheminiai | 4 4 4 Literattiros skaitymas
technologiniai procesai ir jy reaktoriai.
Biokataliz¢.
9.  Cheminiai  reaktoriai. = Reaktoriy | 2 8 10 8 Literatiiros skaitymas
klasifikacija ir jy masés bei Silumos balansy
lygtys. Pasiruosimas
laboratoriniam darbui
3. Laboratorinis darbas: (darbo apraso ir
Temperattrinio rezimo etileno rekomenduojamos
polimerizacijos reaktoriuje tyrimas. literattiros skaitymas)
Laboratorinio darbo




ataskaitos ruo$imas
10. Hidromechaniniai procesai. 2 8 10 8 Literatiiros skaitymas
4. Laboratorinis darbas: PasiruoSimas
Maisytuvo kriterijy lygties sudarymas. laboratoriniam darbui
5. Laboratorinis darbas: (darbo apraso ir
Skys¢io tekéjimo pobudzio nustatymas. rekomenduojamos
literatiiros skaitymas)
Laboratorinio darbo
ataskaitos ruo§imas
11. Silumokaitos procesai. 2 4 6 6 Literattiros skaitymas
6. Laboratorinis darbas: Pasiruo§imas
Silumos mainy proceso tyrimas. laboratoriniam darbui
(darbo apraso ir
rekomenduojamos
literatiiros skaitymas)
Laboratorinio darbo
ataskaitos ruos$imas
12. Masiy kaitos procesai. 2 4 6 6 Literatiiros skaitymas
7. Laboratorinis darbas: Pasiruosimas
Eksperimentinis rektifikacijos kolonos laboratoriniam darbui
tyrimas. (darbo apraso ir
rekomenduojamos
literattiros skaitymas)
Laboratorinio darbo
ataskaitos ruoSimas
13.  Cheminiy technologiniy procesy | 2 2 4 Literatiiros skaitymas
modeliavimo pagrindai.
I§ viso | 32 32 64 66
Vertinimo Svoris AtS|sI§altymo Vertinimo kriterijai
strategija proc. laikas
5 laboratoriniai 20 % Semestro metu, | Visi laboratoriniai darbai privalo biti atlikti, laboratorinio darbo
darbai ir 5 laboratoriniy ataskaitos paruoStos. Ataskaitos vertinamos deSimtbaléje
laboratoriniy darby darby metu sistemoje, maksimalus laboratorinio darbo ataskaitos jvertinimas
ataskaitos — 10. Galutinis maksimalus jvertinimas — 2 balai. Vertinami $ie
laboratorinio darbo ataskaitos aspektai:
Ataskaitos struktiira aiski ir logiska, yra visos reikiamos dalys
(darbo tikslas, uzdaviniai, trumpas teorinis darbo aprasSymas,
darbo priemonés ir eiga, darbo rezultatai, skaiiavimai, grafikai ir
juy aptarimas, darbo i$vados, naudotos literatiiros sgrasas) (3
balai).
Laboratorinio darbo atlikimo kokybé: darbo rezultatai abejoniy
nekelia, iSvados pagristos, formuluojamos remiantis gautais
rezultatais (2 balai); jei néra iSsamu, iSvados ne visada pagrjstos,
skiriama 1 balas, uz pavirSutiniska apra§yma balai neskiriami.
Mokslinis rasymo stilius: ataskaitoje vartojamas tinkamas
zodynas, formuluotés ir stilius atitinka mokslinio stiliaus
reikalavimus (2 balai).
Laboratorinis darbas turi biiti ,,apgintas® pokalbio su déstytoju
metu, kurio metu uzduodami klausimai, susij¢ su ginamu
laboratoriniu darbu (3 balai).
Jei ataskaita/gynimas nejskaitomas (jvertinamas Zemiau
slenkstinio 5 baly lygio), studentas privalo darbg “apginti” i§
naujo arba/ir pataisyti laboratorinio darbo ataskaitg.
Kontrolinis darbas 40 % Spalio ménesj | Atsakymas j klausimus raStu. Rastu atsiskaitoma uz 1-7 temas.




(semestro
viduryje)

Kontrolinj darba sudaro atvirojo ir uzdarojo tipo klausimai
(skirtingo sunkumo, nuo supratimo iki vertinimo), kiekvienas
jvertintas individualiai pagal sudétinguma, nuo 1 iki 3 baly
(maksimaliai 30 baly, kurie atitinka galutinj maksimaly 4 baly
jvertinimg). Vertinama taip:

5: Puikios zinios ir gebéjimai. Vertinimo lygmuo. 27-30 baly.

4: Geros Zinios ir gebé¢jimai, gali buiti neesminiy klaidy. Sintezés
lygmuo. 23-26 balai.

3: Vidutinés zinios ir gebéjimai, yra klaidy. Analizés lygmuo.
19-22 balai.

2: Zinios ir gebéjimai nesiekia vidutiniy, yra (esminiy) klaidy.
Ziniy taikymo lygmuo. 16-18 baly.

1: Zinios ir gebéjimai dar tenkina minimalius reikalavimus. Daug
klaidy. Ziniy ir supratimo lygmuo. 14-17 baly.

0: Netenkinami minimalds reikalavimai. 0-13 baly.

Egzaminas 40% Sausio ménes] | Atsakymas j klausimus rastu. Rastu atsiskaitoma uz 7-13 temas.
Kontrolinj darbg sudaro atvirojo ir uzdarojo tipo klausimai
(skirtingo sunkumo, nuo supratimo iki vertinimo), kiekvienas
jvertintas individualiai pagal sudétinguma, nuo 1 iki 3 baly
(maksimaliai 30 baly, kurie atitinka galutinj maksimaly 4 baly
jvertinimg). Vertinama taip:
5: Puikios zinios ir gebéjimai. Vertinimo lygmuo. 27-30 baly.
4: Geros Zinios ir gebéjimai, gali buti neesminiy klaidy. Sintezés
lygmuo. 23-26 balai.
3: Vidutinés zinios ir gebéjimai, yra klaidy. Analizés lygmuo.
19-22 balai.
2: Zinios ir gebéjimai nesiekia vidutiniy, yra (esminiy) klaidy.
Ziniy taikymo lygmuo. 16-18 baly.
1: Zinios ir gebéjimai dar tenkina minimalius reikalavimus. Daug
klaidy. Ziniy ir supratimo lygmuo. 14-17 baly.
0: Netenkinami minimalis reikalavimai. 0-13 baly.
- Periodinio leidinio .
Autorius (-iai) '-e'd'”.‘o Pavadinimas Nr. ar leidinio | . Lemjyl.da ar
metal internetiné nuoroda
tomas
Privaloma literatira
A. Balandis ir kt. 2006- Chemijos inZinerija Lir 11 knygos Kaunas: Technologija
2007
N. M. Mandeikyté 2015 Bendroji cheminé technologija KTU leidykla
,»Technologija“, ISBN
978-9955-25-619-9;
R. Makuska ir kt. 2000 Cheminés technologijos ir Vilnius: VU leidykla
technologiniy procesy
modeliavimo laboratoriniai
darbai
Papildoma literatiira
I. Muchlionovas ir kt. 1982- Bendroji cheminé technologija I-11 dalys Vilnius: Mokslas
1984
A. Kauspédas 1971 Cheminé technologija I dalis Vilnius: Mintis
A. Jessir P. 2020 Chemical Technology: From 2nd edition Wiley-VCH
Wasserscheid Principles to Products ePDF ISBN: 978-3-
527-81564-7
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COURSE UNIT (MODULE) DESCRIPTION

Course unit (module) title Code
Chemical technology
Academic staff Core academic unit(s)
Coordinating: Jaraté Jonikaité-Svégzdiené Faculty of Chemistry and Geosciences, Institute of
Other: Chemistry, Naugardukas str. 24, LT-03225 Vilnius
Study cycle Type of the course unit
First Compulsory/optional

Semester or period

Mode of delivery when it is delivered

Language of instruction

Face to face 3rd semester Lithuanian
Requisites
Prerequisites: | Co-requisites (if relevant):
NEmIEEr §7ECVE Erelss Student’s workload (total) Contact hours Individual work
allocated
5 130 64 66

Purpose of the course unit

This course aims to develop both independent and team work of students. Its objective is to impart knowledge regarding
the significance, evolution, and current status of the chemical industry in Lithuania and globally. Additionally, it aims to
familiarize students with key chemical-technological processes and principles, along with methods for controlling and
enhancing chemical reactions. Furthermore, the course seeks to cultivate students' proficiency in modeling
technological processes and comprehending hydromechanical, heat, and mass exchange processes.

Learning outcomes of the course unit Teaching and learning methods Assessment methods
Al — will be able to apply appropriate Lecture One midterm written exam
terminology, nomenclature, units of Individual literature study Final written exam
measurement used in describing processes Laboratory work Laboratory work report and
of chemical technology. Preparation of laboratory work report Defense of laboratory work
A3 and A7 — will be able to characterize Lecture One midterm written exam
the processes of chemical technology and Individual literature study Final written exam
explain their purpose. Laboratory work Laboratory work report and

Preparation of laboratory work report Defense of laboratory work
A6 — will be able to apply the principles of Lecture . .
. . . ) One midterm written exam
hydromechanical processes to describe Individual literature study . .
macrokinetic of chemical reactions Discussions Final written exam
' Laboratory work report and
Laboratory work

Preparation of laboratory work report Defense of laboratory work

A7 — will be able to explain the required

X . - Lecture One midterm written exam
raw materials for the chemical industry - . . .
o Individual literature study Final written exam
and how they are purified.
B3 — will be able to compare different Lecture One midterm written exam
types of reactors and list their advantages Individual literature study Final written exam
and disadvantages. Laboratory work Laboratory work report and
Preparation of laboratory work report Defense of laboratory work
Eﬁ&;’:élrl beri?:lefjhc;ecsogr?;(Ssset?gt?:rr;tor Laboratory work Laboratory work report and
yP y Preparation of laboratory work report Defense of laboratory work

equipment.




Cl — will be able to independently
formulate criteria equations and apply
them to model chemical technological
processes.

Lecture

Individual literature study

Laboratory work
Preparation of laboratory work report

One midterm written exam
Final written exam
Laboratory work report and
Defense of laboratory work

C3 — will be able to construct mass and
energy balances of the chemical-
technological process and evaluate factors
influencing mass and heat transfer in
chemical industry equipment.

Lecture

Individual literature study

Laboratory work
Preparation of laboratory work report

One midterm written exam
Final written exam
Laboratory work report and
Defense of laboratory work

D2 — will be able to search and analyze,
and critically evaluate scientific literature
in both, Lithuanian as well in English.

Preparation of laboratory work report

Individual literature study

Laboratory work report and
Defense of laboratory work

D1 and D6 — will be able to work both
independently and as part of a team,
organize and plan their activities and time.

Laboratory work

Contact hours

Individual work: time and

assignments

=
o
X e <
Content S £ S | Tasks for individual
/s | 8|G|8 |& |8 S
S| || 2|5 = b s
S| |E|l8|€ |8 |6 | T
JlF | 1= 3 1= @) £
1. Introduction. Object of chemical | 2 2 2 | Individual literature
technology, history of its emergence and study
development, practical significance.
2. Features of the Chemical Industry. | 2 2 4 | Individual literature
Chemical Industry in Lithuania and study
Worldwide
3. Raw materials used in the chemical | 3 8 11 8 | Individual literature
industry. Types of raw materials, study
resources, methods of enrichment. Water Preparation for
and hydrogen in the chemical industry. Laboratory work (job
description and
1. Laboratory work: recommended
Water analysis. literature reading)
2. Laboratory work: Preparation of the
Potentiometric titration. Laboratory work
report
4. Chemical reaction. Types of chemical | 3 3 4 | Individual literature
reactions, chemical reaction rate. study
5. Chemical kinetics and thermodynamics. | 3 3 4 | Individual literature
study
6. Homogeneous chemical technological | 2 2 4 | Individual literature
processes and their reactors. study
7. Heterogeneous chemical technological | 3 3 4 | Individual literature
processes and their reactors. study
8. Catalysis.  Catalytic ~ chemical | 4 4 4 | Individual literature
technological processes and their reactors. study
Biocatalysis.
9. Chemical reactors. Classification of | 2 8 10 8 | Individual literature

reactors and their mass and heat balance
equations.

3. Laboratory work:
Investigation  of
regime in an
polymerization reactor.

temperature
ethylene

study

Preparation for
Laboratory work (job
description and
recommended
literature reading)
Preparation of the
Laboratory work
report




8. Hydromechanical processes. 2 8 10 8 | Individual literature
study
4. Laboratory work: Preparation for
Formulation of mixer criteria Laboratory work (job
equation. description and
5. Laboratory work: recommended
Determination of fluid flow literature reading)
nature. Preparation of the
Laboratory work
report
9. Heat exchange processes. 2 4 6 6 | Individual literature
study
6. Laboratory work: Preparation for
Investigation of heat exchange Laboratory work (job
process. description and
recommended
literature reading)
Preparation of the
Laboratory work
report
10. Mass transfer processes. 2 4 6 6 | Individual literature
study
7. Laboratory work: Preparation for
Experimental study of Laboratory work (job
rectification column. description and
recommended
literature reading)
Preparation of the
Laboratory work
report
13. Fundamentals of chemical | 2 2 4 | Individual literature
technological process modeling. study
Total | 32 32 64 66
Assessment strategy Wﬁ/'ogh‘ Deadline Assessment criteria
5 Laboratory works and 5 20 % During the | All laboratory work must be completed, and reports for the
Laboratory work reports semester, | laboratory work should be prepared. These reports are
during evaluated using a ten-point system, with the maximum rating
laboratory | for the laboratory work report being 10. Additionally, a final
work maximum rating of 2 points is allocated. The evaluation

encompasses several aspects of the laboratory work report:

Structure and clarity: The report's structure should be clear
and logical, encompassing all necessary components such as
the aim of work, tasks, brief theoretical background,
methodology, results, calculations, graphs with discussion,
conclusions, and a bibliography (3 points).

Quality of performance: The quality of laboratory work
execution is assessed based on the credibility of results and
the reasonableness of conclusions drawn from them (2
points). If conclusions lack detail or justification, only 1
point is awarded, and no points are given for superficial
descriptions.

Scientific writing style: The report should demonstrate an
appropriate scientific vocabulary, wording, and style (2
points).

Defense of laboratory work: The laboratory work is to be
"defended" during an interview with the lecturer, addressing
questions related to the conducted work (3 points).

If the report or defense fails to meet a minimum threshold of
5 points, the student is required to either defend the work
again or revise the laboratory work report accordingly.




Midterm exam

40 %

Mid-
semester

Written exam. Assessment will be conducted for topics 1-7.
Open-ended and closed-ended questions (of varying
difficulty, from understanding to evaluation), each graded
individually according to difficulty, from 1 to 3 points
(maximum score of 30 points, which correspond to
maximum score of 4 final points). Evaluation is divided into
the following order:

5: Excellent knowledge and skills. 27-30 points.

4: Good knowledge and skills, there may be minor mistakes.
23-26 points.

3: Average knowledge and skills. There are mistakes. 19-22
points.

2: Knowledge and skills are below average, there are
(substantial) errors. 16-18 points.

1: Knowledge and skills still meet minimum requirements.
14-17 points.

0: Minimum requirements are not met. 0-13 points.

Final exam

40 %

In January

Written exam. Assessment will be conducted for topics 7-13.
Open-ended and closed-ended questions (of varying
difficulty, from understanding to evaluation), each graded
individually according to difficulty, from 1 to 3 points
(maximum score of 30 points, which correspond to
maximum score of 4 final points). Evaluation is divided into
the following order:

5: Excellent knowledge and skills. 27-30 points.

4: Good knowledge and skills, there may be minor mistakes.
23-26 points.

3: Average knowledge and skills. There are mistakes. 19-22
points.

2: Knowledge and skills are below average, there are
(substantial) errors. 16-18 points.

1: Knowledge and skills still meet minimum requirements.
14-17 points.

0: Minimum requirements are not met. 0-13 points.

Author (-s)

Publishing year

Title

Issue of a periodical
or volume of a

Publishing house or
web link

publication
Required reading
A. Balandis ir kt. 2006-2007 Chemijos inZinerija I ir 11 knygos Kaunas: Technologija
N. M. Mandeikyté 2015 Bendroji cheminé KTU leidykla
technologija ,»Technologija“, ISBN
978-9955-25-619-9;
R. Makuska ir kt. 2000 Cheminés Vilnius: VU leidykla
technologijos ir
technologiniy procesy
modeliavimo
laboratoriniai darbai
Recommended reading
I. Muchlionovas ir kt. 1982-1984 Bendroji cheminé I-11 dalys Vilnius: Mokslas
technologija
A. Kauspédas 1971 Cheminé technologija | dalis Vilnius: Mintis
A. Jessir P. 2020 Chemical Technology: | 2nd edition Wiley-VCH
Wasserscheid From Principles to ePDF ISBN: 978-3-
Products 527-81564-7




