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RTU Course "General Wood Chemistry"
14821 Kimijas katedra
General data

25.04.2016 13:11

Code KVK726

Course title General Wood Chemistry

Course status in the programme Compulsory/Courses of Limited Choice

Course level Undergraduate Studies

Course type Academic

Field of study Chemistry and Chemical Technology
Responsible instructor Gerda Gaidukova

Volume of the course: parts and credits points |1 part, 4.0 Credit Points, 6.0 ECTS credits
Language of instruction LV, EN

Possibility of distance learning Not planned

Maximum auditorium capacity 50

Maximum number of students per semester 50

Abstract Students acquire knowledge of wood chemistry,

the concept of chemical composition of wood,
wood components and wood-chemical properties analysis.

Goals and objectives of the course in terms of
competences and skills

to learn the wood chemical processing.

Students understand wood chemistry issues; able to deal with wood analysis issues to choose the
best available analytical solutions and carry out the necessary analyses. Students acquire
knowledge of the wood structure and their chemical characteristics, that are necessary to continue

Structure and tasks of independent studies
acquired knowledge and the latest

Wikipedia, the Institute website.

Students develop and defend practical work on the chosen wood chemistry question using the
scientific literature. After practical work students prepare
reports and defend it, summary of the work shall be published at Internet resources, eg .:

Recommended literature
Fengel, D., Wegener, G. . Wood (Chemistry,
Gruyter, 1984,

kimija. Maskava: Ekologija, 1991. (krievu valoda)

Zakis, G. . Koksnes kimijas pamati. Riga: LVKKI, 2008,
Ultrastructure, Reactions). Berlin, NY: Walter de

Lin, Y.S., Dence, C.W. (Eds.). . Methods in Lignin Chemistry Berlin, Springer Verlag, 1992.
3anpomeros, M. H. . ®enonbnbie Coeunenns PacTennii n nx BHOCHHETES In: Urorn Hayxu u
TEXHHKH; 3anpomeros, M.H., Eds.; Cepus Guonornyeckas xumms 27; BUHWUTH: Mockaa, 1988.
Obolenskaja A.V., Elnickaja Z.P., Leonovits A.A. . Laboratorijas darbi koksnes un celulozes

Course prerequisites Bachelor's degree in natural science or engineering.

Courses acquired before

Course outline

Theme

Introduction. Wood Chemistry history. Wood Chemistry in Latvia. Latvian wood stocks.

Wood elements. Water and wood moisture determination. Inorganic compounds.

Introduction to the anatomic structure of the wood.

Sugar structure and their chemical properties. Hemicellulose, their properties, extraction methods and analysis techniques.

Cellulose structure, macro molecular properties, methods for the extraction and analysis.

Lignin, its structure, methods for the extraction and chemical properties and methods of analysis.

compounds. Methods of analysis.

Extractive concept. Secondary metabolites and their role in biogenesis in vivo. Lipophilic extractives.

Bl Bl LT o [ Ol NN

Terpenes. Phenolic

Bark structure and chemical composition.

3]

Practical works

Laboratory works

32

Learning outcomes and assessment

Learning outcomes

Assessment methods

Able to evaluate the complex chemical structure of the wood.

Practical works, exam

Able to navigate the wood components of chemical properties.

Practical works, exam

Able to navigate in analytical chemistry of the wood and is able to independently carry out wood
analysis .

Laboratory works, exam

Able to work with modern information sources to find suitable analytical solutions.

Practical works, exam

Study subject structure

Part Semester CP ECTS Hours per Week

Tests

Autumn Spring Summer Lectures Practical l

Lab. Test Exam Work




4.0

6.0

1.5

0.5

2.0




Rigas Tehniska universitate

25.04.2016 13:12

RTU studiju priek¥mets "Atjaunojamis degvielas un zieZvielas"

14821 Kimijas katedra
Vispariga informacija
Kods KVK716
Nosaukums Atjaunojamas degvielas un zieFvielas

Studiju prick§meta statuss programma

Obligatais/Obligatais izvéles

Studiju priek¥meta limenis

Augstaka limena

Studiju priek§meta tips

Akadémiskais

Tematiskd joma

Kimija un kimijas tehnologija

Atbildigais macibspéks

Valdis Kampars - Habilitétais doktors, Profesors

Apjoms dalas un kreditpunktos

1 dala, 4.0 kreditpunkti, 6.0 EKPS kreditpunkti

Studiju priek§meta Istenofanas valodas

LV,EN

Studiju priekSmeta apgti$anas iespgja
talmacibas cela

Nav paredzéts

Maksimalais studentu skaits auditorija

50

Maksimalais studentu skaits semestri

50

Anotacija

Studiju priek$mets nodrosina zinasanu apguvi par transporta energétikas attistibu, atjaunojamo
degvielu un ziezvielu raZoanu, ka arT praktisku iemagu apgiiSanu

biodize]degvielas sini&ze un kidro transporta degvielu testz3ana. Studiju prick$meta ietvaros tiek
analizétas domingjosas transporta degvielas (benzins, dize]degvicla, LPG, bioetanols,
biodizeldegviela), ka arT apskatita nikoas paaudzes atjaunojamo degvielu icgii$ana un idepraza
enerjétika. Studentiem tiek sniegta informacija par Latvija esogajam degvielu raZotném un
atjaunojamas energétikas attistibas perspektivam. Tiek apskatiti galvenie zieZvielu veidi un
atjaunojamo zie’vielu raZo$anas metodes.

Mérkis un uzdevumi, izteikti kompetences un
prasmes

Studiju prick8meta apgiSanas rezultdta tiek sasniegti sekojosi mérki un veikti sekojosi uzdevumi:
1)iegits prieksstats par fosilo avotu Tpatsvaru energatika un transporta nozarg, transporta
energétikas attistibas tendencém un to saistibu ar klimata izmainu mazinasanu;

2)iegitas zina¥anas par transporta degvielu raksturojumiem un to noteik§anu, ki ar iegiitas
praktiskas iemanas degvielu Tpaibu testésanas iekartu izmantogana;

3)icgiitas zinaSanas par alternativajam degvieldm un to nozimi:

4)iegita kompetence attiecibd uz atjaunojamo degvielu veidiem, to ra¥oanu Latvija, ka arT prasme
realizét biodizeldegvielas sintézi;

5)iegiitas zina¥anas par zieZvielu veidiem un atjaunojamo ziesvielu i

Patstavigais darbs, ta organizacija un uzdevumi

Sagatavosanas lekcijam un laboratorijas darbiem. Laboratorijas darbu rezultatu apstrade, analize
un noformésana.

Literatiira

Shipkovs, Peteris.. Evaluation of the Necessary and Sufficient Fuel Stocks for Motor Transport in
Latvia / P.Shipkovs, L.Sitenko, G.Kashkarova

Kirsis, Maris. Degvielas un ¢]las spekratiem [elektronisks resurss] /Maris Kirsis, Andris Slics;
LLU Tehniska fakultate Jelgava:

LLU,

2012.,

240 1pp. :

il.

Kalnig8, Arnis,. Otrds paaudzes biodegvielu raZo3anas un pielietodanas vides un saimnieciskie
ieguvumi / Arnis Kalnins. Riga :

Latvijas biodegvielu asociacija,

2007.,

75, [1] 1pp. ;

24 cm.

Energgtisko augu audz&$ana un izmanto$ana / projekta vaditdja, llze Neimane ; izdevumu sastadija
Astra Varika ; [autoru kolektivs: Aleksandrs Adamoviés ... [u.c.]]. [Riga] :

Vides projekti,

¢2007.,

190 Ipp. :

il.,, tab. ;

24 cm.

Renewable Energy Association [elektronisks resurss] irepresents the UK's renewable energy
industry, covering all renewable power, heat and fuels. London:

Renewable Energy Association,

2007-

Nepiecie3amais tehniskais aprikojums studiju
priek§meta TstenoSanai

Lieti3kas kimijas institiita ickartas un laboratorijas

NepiecieSamas priekzinasanas

Bakalaura grads dabas vai inZenierzinatngs

Iepriek§ apgiistamie studiju prick$meti

KVKO001 Bakalaura darbs




Tematu izklasts

Téma Stundu skaits
Fosilas degvielas 4

Transporta degvielu Tpaibas 24
Alternativas degvielas 4
Atjaunojamas degvielas 24

Berze un zieZvielas 8

Sasniedzamie studiju rezultdti un to vértéSana

Sasniedzamie studiju rezultati Rezultatu vertéSanas metodes
Izprot energétikas un vides problémas transporta nozaré Laboratorijas darbu rezultatu analize.
Eksamens.
Spégj orienteties transporta degvielu kvalitates kontroles sistéma un izvél&ties nozimigakos testu Laboratorijas darbu rezultatu analize.
veidus konkrétas problémas risind§ana Eksamens.
Izprot alternativo degvielu vietu transporta energétika Laboratorijas darbu rezultatu analize.
Eksamens.
Spéj analizet atjaunojamo degvielu raZo$anas attistibas tendences un parzin Latvija realiz&tos Laboratorijas darbu rezultitu analize.
razoSanas veidus Eksamens.
Orientgjas ziezvielu veidos un ir ieguvis priekSstatu par atjaunojamo zieZvielu raZofanu Laboratorijas darbu rezultatu analize.
Eksamens.
Priek3meta struktiira _
Dala Semestris KP EKPS Stundas nedzla Parbaudijumi
g Rudens Pavasara Vasaras | Lekcijas Praktd. | Laborat | Ieskaite Eksam. Darbs
1s ¥ b 4.0 6.0 1.5 0.0 2.5 t
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RTU Course "Renewable Fuels and Lubricants"

General data

14821 Kimijas katedra

Code

KVK716

Course title

Renewable Fuels and Lubricants

Course status in the programme

Compulsory/Courses of Limited Choice

Course level

Post-graduate Studies

Course type

Academic

Field of study

Chemistry and Chemical Technology

Responsible instructor

Valdis Kampars

Volume of the course: parts and credits points

1 part, 4.0 Credit Points, 6.0 ECTS credits

Language of instruction LV, EN
Possibility of distance learning Not planned
Maximum auditorium capacity 50
Maximum number of students per semester 50

Abstract

Students acquire knowledge, learning skills and experience in the field of transport energy,
environmental pollution by transport and main activities targeted to reduce the influence of
transport on the climate change. During the course the main properties of transport fuels and test
methods for determination the fuel quality have been discussed and necessary practical skills have
been developed. Together with quality determination of gasoline and diesel fuel the methods of
development of LPG, bioethanol, biodiesel and hydrogen energy has been discussed. Main
information about energy sources of the transport system in Latvia and also knowledge about
friction and lubricants are included in this course.

Goals and objectives of the course in terms of
competences and skills

Students are able to analyse the development of transport fuel and lubricant production from fossil
and renewable resources and understand the chemistry and technology of the most important
processes. They have practical skills necessary for quality contro] of transport fuels by use
appropriate laboratory equipment. Students understand the energy problems in Latvia and is
capable to take part in the solution of these problems.

Structure and tasks of independent studies

Training before entering the lecture and the lab, analysis the results of lab experiments and
preparation of lab reports.

Recommended literature

Shipkovs, Peteris.. Evaluation of the Necessary and Sufficient Fuel Stocks for Motor Transport in
Latvia / P.Shipkovs, L.Sitenko, G.Kashkarova

Kirsis, Maris. Degvielas un ¢]las spekratiem [elektronisks resurss] /Maris Kirsis, Andris Slics;
LLU Tehniska fakultate Jelgava:

LLU,

2012.,

240 Ipp. :

il.

Kalnip$, Arnis,. Otras paaudzes biodegvielu ra¥o¥anas un pielietosanas vides un saimnieciskie
ieguvumi / Arnis Kalnin§, Riga :

Latvijas biodegvielu asociacija,

2007.,

75, [1] lpp. ;

2

4 cm.

Energétisko augu audzéiana un izmantogana / projekta vaditdja, Ilze Neimane ; izdevumu sastadija
Astra Varika ; [autoru kolektivs: Aleksandrs Adamovids ... [u.c.]]. [Riga] :

Vides projekti,

¢2007.,

190 Ipp. :

il., tab. ;

24 cm.

Renewable Energy Association [elektronisks resurss] irepresents the UK's renewable energy
industry, covering all renewable power, heat and fuels. London:

Renewable Energy Association,

2007-

Course prerequisites

Bachelor degree in natural or engineer sciences

Courses acquired before

KVKO001 Bachelor Thesis

Course outline

Theme Hours
Fossil fuels 4
Properties of transport fuels 24
Alternative fuels 4
Renewable fuels 24




Friction and lubricants 8

Learning outcomes and assessment

Learning outcomes  Assessment methods

Students understand the problems of rised energy demand and necessary steps for environmental Analysis of experimental results/Examination
sustainability

Know the quality system and principles of standardization of transport fuels Analysis of experimental results/Examination

Understand the importance of alternative fuels Analysis of experimental results/Examination

Are able to analyse the main tendencies of biofuel production in EU and know the current situation | Analysis of experimental results/Examination
in Latvia

Know the main groups of lubricants and principles of production of renewable lubricants Analysis of experimental results/Examination
Study subject structure
Part Semester : B ECTS Hours per Week | Tests
Autumn Spring | Summer Lectures Practical Lab. Test Exam Work
1. * * 4.0 6.0 1.5 0.0 2.5 *
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RTU studiju priekSmets "Biotehnologija klimata saglaba¥anai"

14413 Visparigas kimijas tehnologijas katedra

Vispariga informacija
Kods KVT722
Nosaukums Biotehnologija klimata saglabaganai

Studiju priek§meta statuss programma

Obligatais/Obligatais izvéles; Brivas izvéles

Studiju prick§meta limenis

Augstaka limena

Studiju priek§meta tips

Akadémiskais

Tematiska joma

Kimija un kTmijas tehnologija

Atbildigais macibspéeks

Liga Berzina-Cimdipa - Doktors, Profesors

Macibspeks

Kristine Rugele - Doktors, Vadoais pétnieks

Apjoms da]as un kreditpunktos

1 dala, 2.0 kreditpunkti, 3.0 EKPS kreditpunkti

Studiju prick§meta Tstenoganas valodas

LV, EN

Studiju priek§meta apgiidanas iespéja
talmacibas cela

Nav paredzéts

Anoticija

PriekSmets dod priek3statu par biotehnologiju pielictojumu efektivakai energijas un fidens
izmantoSanai, balstoties uz klimata parmainu kritérijiem, resursu taupiSanu, atjaunojamas energijas
un fosilas energijas problémam, to izaicindjumiem un iespgjam.

Tiks izklastits par integrétu pieeju no biotehnologiska viedokla ilgspejigai attistibai zema CO2
limena nodro$ina¥ana un resursu ilgstp&jiga izmantosana.

Merkis un uzdevumi, izteikti kompetencés un
prasmes

PrickSmeta mérkis ir iepazistinat ar biotchnologija ka viena no klimatu parmainu apturé$anas
iesp&jam un tas vietu ekonomika, sniegt izpratni par biotehnologiju izmantogana razoSana, kas
balstita uz zema oglek]a emisijam un atjaunojamo resursu izmanto$anu un studenta sp&ja nosaukt
praktiskus piem&rus un analizét tos.

Patstavigais darbs, ta organizacija un uzdevumi

Majas darbs un laboratorijas darba datu apstrade

Literatiira

Evans GM, Furlong JC. 2003. Environmental Biotechnology. Theory and Application. Willey and
Sons.

Rittmann, Bruce E. Environmental biotechnology : principles and applications /Bruce E. Rittmann,
Perry L. McCarty. Boston : McGraw-Hill, ¢2001., xiv, 754 Ipp.

NepiecieSamais tehniskais aprikojums studiju
priek§meta Istenosanai

Dators, projektors, biotehnologiju laboratorija

Nepiecie§amas prick§zinaganas

padzilinats kurss Visparigaja kimija

leprieks apgiistamie studiju prick§meti

Tematu izklasts

Teéma

Stundu skaits

Ievads. Biotehnologija ka viena no klimatu parmainu apturéianas iesp&jam 2

Biotehnologijas nozime vai vieta biobazéta ekonomika.

Biotehnologiju tehnologiskais progress, to galvenie ieguvumi.

Ieskats biotehnologiju izmanto§ana razoSand, kas balstita uz zema oglekla emisijam un atjaunojamo resursu izmantoganu.

cela raZotiem produktiem.

Pareja no kimiskas rlipniecibas uz biotehnologiju. Dazadi pieméri, ki kimijas cela raotus produktus aizstat ar biotehnologijas

Laboratorijas darbi

Sasniedzamie studiju rezultati un to vértedana

Sasniedzamie studiju rezultati

Rezultatu vértéSanas metodes

Padzilinata izpratne par biotehnologijas ietekmi uz klimata parmainam, energijas un Gidens taupo§am
efektivam tehnologijam. Spgj nosaukt un raksturot praktiskus piemérus. Orientgjas biotehnologijas
procesa norises.

Majas darbs, kas tiek prezentéts nodarbibas
laika. Laboratorijas darbi.

Spgj nosaukt un raksturot praktiskus piemérus par biotehnologijas ietekmi uz klimata parmainam, Eksamens
energzijas un Gdens taupo§am efektivim tehnologijam. Orientgjas biotehnologijas procesa norises.
Prick$meta struktiira
Dal Semestris KP | EKPS Stundas nedgja Parbaudijumi Brivas izvéles parbaudijumi
a : :
Rudens | Pavasara | Vasaras Lekcijas | Praktd. | Laborat | Ieskaite | Eksam. | Darbs | Ieskaite | Eksdm. | Darbs
1. ok M 2.0 3.0 1.0 0.0 1.0 * *
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RTU Course "Biotechnology and climate change"

14413 Visparigas kimijas tehnologijas katedra

General data
Code KVT722
Course title Biotechnology and climate change

Course status in the programme

Compulsory/Courses of Limited Choice; Courses of Free Choice

Course level

Post-graduate Studies

Course type

Academic

Field of study

Chemistry and Chemical Technology

Responsible instructor

Liga Bérzina-Cimdina

Academic staff Kristine Rugele

Volume of the course: parts and credits points |1 part, 2.0 Credit Points, 3.0 ECTS credits
Language of instruction LV, EN

Possibility of distance learning Not planned

Abstract

In this course, attention is paid to biotechnology applications for more efficient energy and water
use, based on the criteria of climate change, resource conservation, renewable energy and fossil
energy problems, their challenges and opportunities.

It will set out an integrated approach from a biotechnological point of view of sustainable
development of low-CO2 level and ensuring the sustainable use of resources.

Goals and objectives of the course in terms of
competences and skills

The goal of course is introduce the biotechnology as option for the climate change and its role in
economy, provide understanding for the use of biotechnology in manufacturing, which is based on
low carbon emissions and use of renewable resources.

Structure and tasks of independent studies

Individual and practical works.

Recommended literature

Evans GM, Furlong JC. 2003. Environmental Biotechnology. Theory and Application. Willey and
Sons.

Rittmann, Bruce E. Environmental biotechnology : principles and applications /Bruce E. Rittmann,
Perry L. McCarty. Boston ; McGraw-Hill, c2001., xiv, 754 Ipp.

Course prerequisites

Previous specific knowledge in chemical engineering

Courses acquired before

Course outline

Theme Hours

Introduction. Biotechnology as option for climate change. 2

Role of biotechnology in a bio-based economy. 2

Technological progress of biotechnology, the main advantages 2

Introduction to the manufacturing based on low carbon technologies and use of the renewable soutces 4

The transition from the chemical industry to biotechnology. Various examples how replace chemical process to biotechnology 6

Practical work. 16

Learning outcomes and assessment

Learning outcomes : Assessment methods

An advanced understanding of biotechnology's contribution to climate change, energy saving and Homework and laboratory

water efficient technologies. Able to name and describe practical examples.

An advanced understanding of biotechnology's contribution to climate change, energy saving and Exam

water efficient technologies. Able to name and describe practical examples.

Study subject structure

Part Semester CP ECTS ‘ Hours per Week Tests | Tests (free choice)

Autumn | Spring | Summer | Lectures | Practical | Lab. Test Exam | Work Test | Exam | Work

1. i * 2.0 3.0 1.0 0.0 1.0 * *
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RTU studiju priek$mets "Katalize un nanotehnologijas"

14821 Kimijas katedra
Vispariga informacija
Kods KVK718
Nosaukums Katalize un nanotehnologijas
Studiju prick§meta statuss programma Obligatais/Obligatais izvéles
Studiju priek§meta ITmenis Augstaka limena
Studiju prick§meta tips Akadémiskais
Tematiskd joma Kimija un kimijas tehnologija
Atbildigais macibspéks Valdis Kampars - Habilitétais doktors, Profesors
Apjoms dalas un kreditpunktos 1 dala, 2.0 kreditpunkti, 3.0 EKPS kreditpunkti
Studiju priek§meta Tsteno$anas valodas LV, EN
Studiju priek8meta apgliSanas iesp&ja Nav paredzéts
talmacibas cela
Maksimalais studentu skaits auditorija 50
Maksimalais studentu skaits semestri 50
Anotécija Studiju prick§mets nodrosina zina$anu apguvi par katalizatoru izmanto$anu biomasas un oglekla

dioksida konversijas procesos. Tiek apgiiti katalizatora izvéles un jaunu katalizatoru izstrades
principi, ka arT prasme sintez&t un raksturot uznestos katalizatorus.

Merkis un uzdevumi, izteikti kompetencés un Studiju prick$meta apgiisanas rezul(ata tiek sasniegti sekojosi mérki un veikti sekojosi uzdevumi:
prasmes Diegiits priekSstats par katalizatoru izmanto#anu biomasas un oglekla dioksida konversijas
procesos

2)iegiitas zindfanas par katalizatoru izvali, Jjaunu katalizatoru izstradi un to raksturosanu;
3)iegita kompetence un iemanas jaunu uznesto katalizatoru sint&z& un raksturoana

Patstavigais darbs, ta organizicija un uzdevumi |Gatavosanas lekcijam un laboratorijam, laboratorijas darbu rezultatu analize un noformésana

Literattira Busca, Guido. Heterogeneous catalytic materials : solid state chemistry, surface chemistry and
catalytic behaviour /Guido Busca. Amsterdam :

AElsevier,

©2014.,

xiii, 463 Ipp. :

il.

Lee, Sunggyu.. Handbook of alternative fuel technologies / Sunggyu Lee, James G. Speight,
Sudarshan K. Loyalka. Boca Raton :

CRC Press,

€2007.,

xv, 552 1pp. :

il. ;

25 cm.

Brown, Robert C.. Thermochemical processing of biomass [elektronisks resurss] :conversion into
fuels, chemicals and power characterizations /Robert C. Brown, Christian Stevens Wiltshire :
John Wiley & Sons :

2011.,

350 Ipp.

NepiecieSamais tchniskais aprikojums studiju  |Lietiskas kimijas un Neorganiskas kimijas laboratorijas un ickartas
rick§meta TstenoSanai

Nepiecie§amas priek$zinaganas Bakalaura grads dabas vai inZenierzindtnés
Iepriek$ apgiistamie studiju prickimeti

Tematu izklasts

Téma " : Stundu skaits
Biomasas konversijas katalizatori 4

Oglekla dioksida konversijas katalizatori 4
Nanostrukturétu materialu iegii§ana un pétisana 12

Uznesto katalizatoru sintéze un to raksturoSana 12

Sasniedzamie studiju rezultati un to vértésana

Sasniedzamie studiju rezultati _[Rezultitu vErtéSanas metodes

Students orient&jas katalitiskos biomasas un oglekla dioksida konversijas procesos Laboratorijas darbu aizstavésana un eksimens
Zina nanomaterialu uzbvi un iegii§anas panémienus Laboratorijas darbu aizstavésana un eksamens
Spgj veikt katalizatoru mérktiecigu izvEli un zin to raksturo¥anas panémienus Laboratorijas darbu aizstavésana un eksamens
Spgj izstradat priekslikumus jaunu katalizatoru sintézei Laboratorijas darbu aizstavésana un eksamens




Priek$meta struktira

Dala Semestris KP EKPS Stundas nedéla Parbaudijumi
Rudens Pavasara Vasaras Lekcijas Praktd. | Laborat leskaite Eksam. Darbs
1. ¥ ¥ 2.0 3.0 0.5 0.0 15
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RTU Course "Catalysis and Nanotechnology"
14821 Kimijas katedra

General data

Code KVK718

Course title Catalysis and Nanotechnology

Course status in the programme Compulsory/Courses of Limited Choice
Course level Post-graduate Studies

Course type Academic

Field of study Chemistry and Chemical Technology
Responsible instructor Valdis Kampars

Volume of the course: parts and credits points |1 part, 2.0 Credit Points, 3.0 ECTS credits
Language of instruction LV, EN

Possibility of distance learning Not planned

Maximum auditorium capacity 50

Maximum number of students per semester 50

Abstract Students acquire knowledge, skills and experience in the field of structure, properties and

characterisation of nanomaterials and in the field of preparation and use of catalysts for biomass
and carbon dioxide conversion. During the course a practical experience in preparation and
characterisation of supported catalysts is also acquired

Goals and objectives of the course in terms of | The goal of this subject is to acquire the necessary knowledge and skills for the elaboration of new
competences and skills nanostructured catalysts, selection and use of catalysts for biomass and carbon dioxide conversion.
The objectives of this subject are connected with solution of variety of theoretical and
experimental problems of preparation and use of catalyst.

Structure and tasks of independent studies Preparation for lectures and laboratory works, analysis of the lab experimental results and
preparation of lab reports.

Recommended literature Busca, Guido. Heterogencous catalytic materials : solid state chemistry, surface chemistry and
catalytic behaviour /Guido Busca. Amsterdam :

AElsevier,

©2014.,

xiii, 463 Ipp. :

il.

Lee, Sunggyu.. Handbook of alternative fuel technologies / Sunggyu Lee, James G. Speight,
Sudarshan K. Loyalka. Boca Raton :

CRC Press,

c2007.,

xv, 552 Ipp. :

il. ;

25 em.

Brown, Robert C.. Thermochemical processing of biomass [elektronisks resurss] :conversion into
fuels, chemicals and power characterizations /Robert C. Brown, Christian Stevens Wiltshire
John Wiley & Sons :

2011.,
350 Ipp.
Course prerequisites Bachelor degree in natural or engineering sciences
Courses acquired before
Course outline _ _
Theme ' s Hours
Catalysts for biomass conversion 4
Catalysts for carbon dioxide conversion 4
Preparation and research of the nanostructured materials 12
Preparation and characterisation of supported catalysts 12
Learning outcomes and assessment
Learning outcomes : Assessment methods
Understands catalytic processes of biomass and carbon dioxide conversion Defend of experimental results and
examination
Knows a structure of nanomaterials and ways of their preparation Defend of experimental results and
examination
Preparation, structure and properties of nanomaterials Defend of experimental results and
examination




Preparation and characterisation of supported catalysts Defend of experimental results and
examination

Study subject structure
Part | Semester CP | ECTS ~ Hours per Week _ Tests
Autumn Spring Summer Lectures Practical Lab. Test Exam Work
1. # ® 2.0 3.0 0.5 0.0 1.5
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RTU studiju priek¥mets "Oglek]a dioksida uztverana, uzglaba¥ana un konversija"

14821 Kimijas katedra
Vispariga informacija
Kods KVK728
Nosaukums Oglekl]a dioksida uztver§ana, uzglabadana un konversija

Studiju priek§meta statuss programma

Obligatais/Obligatais izvéles

Studiju priek§meta limenis

Augstaka limena

Studiju priekSmeta tips

Akadémiskais

Tematiska joma

Vides inZenierzindtnes un parvaldiba

Atbildigais macibspéks

Gerda Gaidukova - Doktors, Docents

Macibspéks

Kristaps Malins - Doktors, Vadogais p&tnieks

Apjoms dalés un kreditpunktos

1 dala, 4.0 kreditpunkti, 6.0 EKPS kreditpunkti

Studiju prick§meta isteno$anas valodas LV, EN
Studiju priek8meta apgiiSanas iesp&ja Nav paredzéts
talmacibas cela

Maksimalais studentu skaits auditorija 60
Maksimalais studentu skaits semestri 60

Anotacija

Lekeiju kursa ietvaros tiek apskatitas publiskaja telpd biezi apspriestas vides un globalas sasilianas
problémas, kuras ir tiesi saistitas ar siltumnicas efekta gazu emisiju, ka arT valdibu radita oglek]a
dioksida emisijas samazinasanai politika un likumdo3ana, kas ir svarigs solis, lai atIstitu
ilgtsp&jigas klimata inZenierijas tehnologijas, &fs industrialas un zinatniskas tehnologijas var tikt
izmantotas vertigu kimikaliju, otras un tresas paaudzes biodegvielu razoganai.

prasmes

Merkis un uzdevumi, izteikti kompetences un

Students saprot un spéj izskaidrot oglekla dioksida ietekmi uz vides piesarnojumu.

Studentam ir zinasanas jaunakajas un ilgtspajigas oglek]a dioksida samazinaSanas tehnologijas —
savak3ana, uzglabasana, konversija un izmanto$ana.

Students ieglist prasmes stradat ar specifisku augstas temperatiiras un spiediena laboratorijas
aprikojumu, kur§ paredzéts oglek]a dioksida izmantoSanai par ekstrakcijas agentu un biomasas
konversijai kimikalijas.

Patstavigais darbs, ta organizacija un uzdevumi

Sagatavosanas laboratorijas darbiem patstavigi, izmantojot jaundko literatiiru un lekcijas
materialus.

Literatiira

S. Sharma, P. Sharma. Environmental chemistry Oxford, U. K. : Alpha Science International,
2014, 422p.

C. Baird, M. Cann. Environmental chemistry New York, NY : W.H. Freeman, 2008, 773 p.
Editors: Shri Ramaswamy. et al. Separation and purification technologies in biorefineries Hoboken
: John Wiley & Sons Inc., 2013, 584 p

S.E. Manahan. Fundamentals of environmental chemistry Boca Raton : Lewis, 2001, 1003 p.
M.K]aving u.c.. Vides zinatne Riga : LU Akad&miskais apgads, 2008, 599 Ipp.

Lee, J. G. S. Sudarshan K. Loyalka. Handbook of alternative fuel Technologies Boca Raton : CRC
Press, 2007, 552 p.

B.C. Saha, J. Woodward. Fuels and chemicals from biomass American Chemical Society, 1997,
356 p.

M.K]avip u.c. Klimata mainiba un globala sasiliana Riga : LU Akadémiskais apgads, 2008, 173

pp.

M. Goel, M. Sudhakar , R,V Shahi. Carbon Capture, Storage, and Utilization The Energy and
Resources Institute, 290 p.

F. Jin. Application of Hydrothermal Reactions to Biomass Conversion. Series:Green Chemistry
and Sustainable Technology Springer; 2014, 409. P,

J. H. Clark. F. Deswarte. Introduction to Chemicals from Biomass Series: Wiley Series in
Renewable Resource, Wiley, 2015, 344, P,

riek§meta Tsteno3anai

NepiecieSamais tehniskais aprikojums studiju

SagatavoSanas laboratorijas darbiem patstavigi, izmantojot jaunako literatiiru un lekcijas
materialus.

Nepiecie§amas priek§zinaganas

Vispariga kimija augstskolas programmas Iimeni.

Ieprieks apgistamie studiju priekimeti

Tematu izklasts

T&ma . Stundu skaits
Vides problémas no globilas sasil§anas un siltumnicas efekta gazu emisijas 2

Oglekla dioksTda emisijas samazina§anas politika un likumdogana 2

Klimata inZenierija un oglekla sekvestricija 10

Otras paaudzes biodegvielas 6

Tresas paaudzes biodegvielas. Uz algem bazetas biodegvielas 4

Oglekla dioksida konversija kimikalijas 6
Superkritiska ekstrakeija ar §kidru oglekla dioksidu 2

Laboratorijas darbi




Sasniedzamie studiju rezultati un to vértéSana

Sasniedzamie studiju rezultati Rezultatu vertésanas metodes

Students saprot piesarnojuma problémas un siltumnicas efekta gazu apriti apkartéja vidg. Sekmigi nokartots eksamens

Studentam ir padzilinatas zina3anas galvenajas sferas:

Izstraditi laboratorijas darbi, sekmigi
Oglckla dioksida aprite daba, piesarnpojums, un globalas regulas ta samazinaSanai;

nokartots eksamens.

Students ieglist zinaSanas par klimata inZenieriju, kas saistita ar oglekla dioksida savaksanu,

Izstradati laboratorijas darbi, sekmigi
konversiju, glaba§anu un izmanto$anu,

nokartots eksamens.

Students izprot ilgtspejigas tehnologijas oglekla dioksida parvérsanai kimikalijas un biodegvielas. Izstradati laboratorijas darbi, sekmigi
nokartots eksamens.

Priek3meta struktiira

:Daia Semestris KPP [ GEKPS | _ Stundas nedéla Parbaudijumi

: Rudens Pavasara Vasaras : ' Lekcijas | Praktd. | Laborat leskaite | Eksam. Darbs
1. * * 4.0 6.0 2.0 0.0 2.0 ¥
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RTU Course "Carbon Dioxide Capture, Storage and Conversion"

General data

14821 Kimijas katedra

Code

KVK728

Course title

Carbon Dioxide Capture, Storage and Conversion

Course status in the programme

Compulsory/Courses of Limited Choice

Course level

Post-graduate Studies

Course type Academic
Field of study Environmental Engineering and Management
Responsible instructor Gerda Gaidukova

Academic staff

Kristaps Maling

Volume of the course: parts and credits points

1 part, 4.0 Credit Points, 6.0 ECTS credits

Language of instruction LV, EN
Possibility of distance learning Not planned
Maximum auditorium capacity 60
Maximum number of students per semester 60

Abstract

The course provides knowledge on environmental and global warming problems that are directly
related to greenhouse gases emissions and widely discussed in public space, policies and
regulations created by governments for carbon dioxide reduction are important step to develop
sustainable climate engineering technologies and how these industrial and scientific carbon
dioxide reduction technologies can be utilized for production of valuable chemicals and second,
third generation biofuels.

Goals and objectives of the course in terms of
competences and skills

Student understands and expounds the impact of carbon dioxide on environmental pollution.
Student has knowledge in newest and sustainable technologies of carbon dioxide reduction by
capture, storage and conversion. Student acquires specific laboratory skills using high pressure and
temperature apparatus and equipment for carbon dioxide utilization as extraction storage and
conversion.

Structure and tasks of independent studies

Students prepare to the laboratory works independently using newest literature and lecture
materials.

Recommended literature

S. Sharma, P. Sharma. Environmental chemistry Oxford, U. K. : Alpha Science International,
2014, 422p.

C. Baird, M. Cann. Environmental chemistry New York, NY : W.H. Freeman, 2008, 773 p.
Editors: Shri Ramaswamy. et al. Separation and purification technologies in biorefineries Hoboken
: John Wiley & Sons Inc., 2013, 584 p.

S.E. Manahan. Fundamentals of environmental chemistry Boca Raton : Lewis, 2001, 1003 p.
M.Klavin$ u.c.. Vides zinatne Riga : LU Akaddmiskais apgads, 2008, 599 Ipp.

Lee, J. G. 8. Sudarshan K. Loyalka. Handbook of alternative fuel Technologies Boca Raton : CRC
Press, 2007, 552 p.

B.C. Saha, J.Woodward. Fuels and chemicals from biomass American Chemical Society, 1997,
356 p.

M.Klaving u.c. Klimata mainiba un globala sasil$ana Riga : LU Akadémiskais apgads, 2008, 173
Ipp.

M. Goel, M. Sudhakar , R.V Shahi, Carbon Capture, Storage, and Utilization The Energy and
Resources Institute. 290 p.

F. Jin. Application of Hydrothermal Reactions to Biomass Conversion. Series:Green Chemistry
and Sustainable Technology Springer; 2014, 409, P.

I. H. Clark. F. Deswarte. Introduction to Chemicals from Biomass Series: Wiley Series in
Renewable Resource, Wiley, 2015, 344. P.

Course prerequisites

Higher - education level knowledge in chemistry

Courses acquired before

Ciume outline

Theme Hours
Environmental problems by global warming and greenhouse gas emissions 2
Policies and regulation for carbon dioxide reduction 2
Climate engineering and carbon sequestration 10
Second generation biofuels 6
Third generation biofuels. Algae based biofuels 4
Conversion of carbon dioxide to chemicals 6
Supercritical fluid extraction using carbon dioxide 2
Laboratory works 32

Learning outcomes and assessment




regulations for its reduction;

Learning ouftcomes Assessment methods

Student understands pollution problems and greenhouse gases turnover in environment. Laboratory works.
Exam.

Student acquires knowledge about carbon dioxide turnover in environment, pollution and global Exam.

Student acquires knowledge about climate engineering, related to carbon dioxide capture,

Laboratory works.

conversion, storage and utilization. Exam.
Student understands sustainable technologies of carbon dioxide conversion in chemicals and Exam
biofuels.
Study subject structure _
Part Semester CP ECIS Hours per Week Tests
Autumn Spring Summer Lectures Practical Lab. | Test Exam Work
1. bl ¥ 4.0 6.0 2.0 0.0 2.0 ¥
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RTU studiju priek¥mets "Fotonikas materialos lietojamo organisko savienojumu sturktiiras ipatnibas un to sintzes

metodes"
14821 Kimijas katedra
Vispariga informacija
Kods KVK721
Nosaukums Fotonikas materidlos lietojamo organisko savienojumu sturktiiras patnibas un to sintézes metodes

Studiju prick§meta statuss programma

Obligatais/Obligatais izvéles

Studiju priek§meta limenis

Augstaka limena

Studiju priek§meta tips

Akadémiskais

Tematiska joma

Kimija un kimijas tehnologija

Atbildigais macibspéeks

Valdis Kokars - Doktors, Vadogais pétnicks

Apjoms dalas un kreditpunktos

1 dala, 4.0 kreditpunkti, 6.0 EKPS kreditpunkti

Studiju priek§meta TstenoSanas valodas

LV

Studiju prickSmeta apgii$anas iesp&ja
talmacibas cela

Nav paredzéts

Maksimalais studentu skaits auditorija

10

Maksimalais studentu skaits semestri

15

Anotacija

Lielaka dala organisko elektronikas un fotonikas materidlu ir veidoti vaj nu no molekulariem
savienojumiem, kuros elektronu donorais (D) fragments konjugéti ( pi-konjugacijas sistéma)
saistlts ar (3s elektronu akceptoro (A) fragmentu, vai no polim@ru sistémam, kuris ietilpstoda D-
pi-konjugdcijas sistéma -A molekulas dala ir kovalenti saistita ar to vai dopéta taja. Jabut izpratnei,
ka elektronikas un fotonikas materialu raksturojumus (jaunas Tpaibas) var mainit, izmainot D-
fragmenta, pi-konjugacijas sistémas un A-fragmenta struktiiru organiskis sintézes celd.

Merkis un uzdevumi, izteikti kompetencas un
prasmes

Kursa merkis ir papla3inat prieksstatu par fotoaktivam organiskam vielam fotonikas materialos,
izprotot to lomu attiecigajas fotonikas iekartas, Apgit to sintézes metodes ar mérki turpmak prast
ieglitds zina%anas izmantot jaunu fotoaktivu vielu sintézei ar Jjaunam Tpasibam, kas pielictojamas
fotonikas materialu izstradé.

Patstavigais darbs, ta organizacija un uzdevumi

Spéja patstavigi atrast nepiecieSama savienojuma sintézes meto#u shému un analizét to, Patstavigs
darbs ar zinatnisko un macibu literatiiru, gatavoanis laboratorijas darbiem un eksdmenam.
Sint€zes un fizikalo raksturojumu darba protokolu noforméasana

Literatiira

Timoty C. Parker, Seth R. Marder.. Synthetic Methods in Organic Elektronik and Photonik
Materials: A Practical Guide , the Royal Society of Chemistry, Cambride CB40WF, UK, 2015
Wenping Hu, Fenglian Bai, Xiong Gong, Xiaowei Zhan, Hongbing Fu, Thomas Bjornholm. .
Organic Optoelectronics Wiley-VCH; 1 edition 5 Nov. 2012

Luiz F. R. Pereira. Organic Light Emitting Diodes: The Use of Rare Earth and Transition Metals
PanStanford Publishing Pte Ltd, 2012

NepiecieSamais tehniskais aprikojums studiju
priek§meta Tstenodanai

Fotonikas laboratorijas aptTkojums un organisko savienojumu sintézes iekartas. Spektrofotometri:
UV, IS un fluorescences.

Nepiecie§amas priek$zinaganas

Dabaszinatnu bakalaura vai inZenierzindtnu bakalaura grads

Iepricks apgiistamie studiju priek$meti

Tematu izklasts

Téma

Stundu skaits

Fotonikas materialu konteksta molekulu elektronu donorie (D) un akceptorie (A) fragmenti, to savstarp&jas konjugicijas iesp&jas |4
un savienojumu ar augstu molekularo polarizgjamibu raksturojumi.

D fragmentu saturo$u atvasinajumu sintézes ies
halogen&sanas, Grinjara u.c. reakcijas)

pgjas, tioféna un aizvietotu arilaminu sintézes metodes (alkil&sanas, 4

Tadu funkcionalo grupu un nepiesatinatu molekulu fragmentu ievadi¥ana D-fragmentu saturoos starpproduktos, kas turpmak 4
spétu veidot konjugétu sistému ar A- frapmentu

Konjugétas sistémas veido$ana uz metilorganisko savienojumu reakciju bazes, saites C-C veidosana Ulmana reakcija, Pd 4
kataliz&tas sametina§anas reakcijas (Suzuki, Heka, Kumada- Negishi, Sonogashira u.

Popularakie elektronu akceptoriem (A) fragmenti elektronikas un fotonikas materidlos. Heterociklus saturosu akceptoru sintézes |4

metodes.

Aktivo metiléngrupu saturodic A fragmenti un to sp&ja kondenséties ar karbonilsavienojumiem. Papildus tadu molekuliru 4

fragmentu ievadiSana, kas veicina amorfo fazi.

Iridija kompleksu sintéze un to elektro-fosforiscence. Azohromoforu sintézes metodes. Nitoz&Sanas, diazot&$anas un azo 4
sametinasanas reakcijas, lai iegilitu amorfus azohromoforus.

Polimerizacijas reakcijas, kuru rezultata iespgjams jegiit tadus polim€rus, kas sava sanu virkn@ satur foto aktivos D-konjugacijas |4
kede-A tipa molekulu fragmentus vai sp&j veidot ar tiem amorfus maisij

Vairaku fotonikas materialos izmantojamo organisko savienojumu sintéze. Iegiito savienojumu identifice%ana un fizikilo 32
raksturojumu noteik$ana. Savienojumiem planu filminu iegli§ana un raksturo$ana




Sasniedzamie studiju rezultati un to vértéSana
Sasniedzamie studiju rezultati

-

Rezultatu vertéSanas metodes

orient&jas to sintézes metodes.

Students parzina organisko savienojumu pielietojuma iespgjas fotonika izmantojamos materialos un

Laboratorijas darbi un eksamens

un spektroskopiskiem raksturojumiem

Students spéj praktiski sintezet fotonika pielietojamu organisko savienojumu ar noteiktu struktiiru

Laboratorijas darbi un eksamens
Priek¥meta struktiira
Dala| Semestris KP EKPS Stundas nedgla Parbaudijumi
_ Rudens Pavasara Vasaras Lekeijas | Praktd. Laborat Ieskaite Eksam. Darbs
1. * 4.0 6.0 2.0 0.0 2.0 i
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RTU Course "Specificities of Structurs and Methods of Synthesis of Organic Compounds Used in Photonic Materials"

14821 Kimijas katedra
General data
Code KVK721
Course title Specificities of Structurs and Methods of Synthesis of Organic Compounds Used in Photonic
Materials
Course status in the programme Compulsory/Courses of Limited Choice
Course level Post-graduate Studies
Course type Academic
Field of study Chemistry and Chemical Technology
Responsible instructor Valdis Kokars
Volume of the course: parts and credits points |1 part, 4.0 Credit Points, 6.0 ECTS credits
Language of instruction LV
Possibility of distance learning Not planned
Maximum auditorium capacity 10
Maximum number of students per semester 15
Absiract Most of the organic photonic and organic electronic materials are made either from molecular

covalently attached to it or doped within it

photonic materials can be changed by substituting either D-fragment-conjugation
fragment through oreanic synthesis.

compounds in which electron donating (D) fragment is bounded through conjugated system with
electron acceptor (A) fragment, or polymeric systems in which the D-conjugation-A part are

There must be an understanding that the characteristics (new properties) of the electronic and

system or A-

substances with new properties for further development of photonic materials.

Goals and objectives of the course in terms of | The aim of this course is to expand the idea of the photoactive organic substances used in photonic
competences and skills materials while understanding their role in the respective photonic devices. Learn the methods of
their synthesis to be able to use the acquired knowledge in production of new photoactive

characterization work protocols.

Structure and tasks of independent studies The ability to find the methods and scheme of organic synthesis necessary for production of the
required compound as well as analyze it. Independent work with the scientific and educational
literature, preparation for laboratory works and exam. Processing of synthesis and physical

Recommended literature Timoty C. Parker, Seth R. Marder.. Synthetic Methods in Organic Elektronik and

Organic Optoelectronics Wiley-VCH; 1 edition 5 Nov. 2012
PanStanford Publishing Pte Ltd, 2012

Photonik

Materials: A Practical Guide , the Royal Society of Chemistry, Cambride CB40WF, UK, 2015
Wenping Hu, Fenglian Bai, Xiong Gong, Xiaowei Zhan, Hongbing Fu, Thomas Bjornholm. .

Luiz F. R. Pereira. Organic Light Emitting Diodes: The Use of Rare Earth and Transition Metals

Course prerequisites General, physical and organic chemistry. KMR, UV-VIS and IS spektroskopy

Courses acquired before

Course outline

Theme Hours
Photonic materials in the context of electron donating (D) and acceptor (A) fragments, their mutual conjugation possibilities and |4
characteristics of compounds with high molecular polarizability

Synthetic possibilities of D fragment containing derivatives, methods of organic synthesis of tiophenes and substituted arylamines |4
(alkylation, halogenation, Grignard and other reactions)

The induction of functional groups and unsaturated molecular fra gments in the electron donating (D) fragment containing 4
intermediates which could form a conjugated system in further reactions with ele

The formation of conjugated systems based on organometallic compounds, the formation of C-C bond in Ulman reaction. Pd 4
catalyzed coupling reactions (Suzuki, Heck, Kumada-Negishi, Sonogoshira and othe

Most widely used electron acceptors (A) in electronic and photonic materials. Methods of organic synthesis of acceptor (A) 4
fragment containing heterocyclic compounds.

Active methylene group containing electron acceptors (A) and their ability to undergo further condensation reactions with 4
carbonyl compounds. Additional incorporation of amorphous phase promoting func

Synthesis of phosphorescent Iridium Complexes. Synthetic methods of azochromophores. Nitrozation, diazotation and 4
azocoupling reactions for the synthesis of amorphous phase forming azochromophores.

The Polymerization reactions for the synthesis of polymers with either incorporated photoactive D-conjugation chain-A molecular |4
fragments in their side chain or the synthesis of such polymers which

Synthesis of multiple organic compounds with applicability in photonic materials. Identification and physical property 32
characterization of synthesized compounds. Preparation and characterization of th

Learning outcomes and assessment

Learning outcomes | Assessment methods




Students are able to use the methods of synthesis of organic compounds and are familiar with their
potential applications in photonic materials

Laboratory works and exam

Students are able to synthesize organic compounds with a certain structure and spectroscopic
characteristics which are practically usable in photonic applications

Laboratory works and exam

Study subject structure
Part : Semester CpP ECTS Hours per Week Tests
~ Autumn Spring Suminer | Lectures Practical Lab. Test Exam Work
1. * 4.0 6.0 2.0 0.0 2.0 *
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RTU studiju priek¥mets "Gaismu emitgjosie un fotovoltaiskie funkcionalie materiali un iefices"

14821 Kimijas katedra
Vispariga informacija
Kods KVK720
Nosaukums Gaismu emit&josie un fotovoltaiskie funkcionalie materiali un ierices
Studiju priek¥meta statuss programma Obligatais/Obligatais izvéles
Studiju priek3meta Iimenis Augstaka limena
Studiju priek$meta tips Akadémiskais
Tematiska joma Kimija un kimijas tehnologija
Atbildigais macibspeks Valdis Kokars - Doktors, Vadofais pétnicks
Macibspeks Elmars Zaring - Doktors, Vado3ais pétnieks
Apjoms dalds un kreditpunktos 1 dala, 4.0 kreditpunkti, 6.0 EKPS kreditpunkti
Studiju priek§meta Tsteno$anas valodas LV
Studiju priekSmeta apgii$anas iespgja Nav paredzéts
talmacibas cela
Maksimalais studentu skaits auditorija 10
Maksimalais studentu skaits semestri 15
Anotacija Kursa ietvaros tiek apgiita sapratne par tadam argjas iedarbibas izsauktam elektronu

§linas.

energ@tiskajam pérejam noteikas struktiiras organiskajos savienojumos ka luminiscence,

fosforiscence, termiski aktiveta aizkavéta fluorescence (TADF) un agregacijas inducéta emisija,
izmantodanai organiskas gaismu emit&joias sistémas: diodes (OLED), stinas (OLEC), tranzistori
(OLET), baltas gaismas apgaismes objektos (w-OLED), organiskajos lazeros un saules energijas

un saules energijas §linas.

Meérkis un uzdevumi, izteikti kompetencés un  |Kursa ietvaros tick apgiita sapratne par tadam argjas iedarbibas izsauktam elektronu

prasmes energ@tiskajam parejam noteikas struktiiras organiskajos savienojumos ka luminiscence,
fosforiscence, termiski aktivéta aizkaveta fluorescence (TADF) un agregacijas inducéta emisija un
izskatita $o procesu izmantoSana organiskas gaismu emitgjosas sistémas: diodés (OLED), §inas
(OLEC), tranzistoros (OLET), baltas gaismas apgaismes objektos (w-OLED), organiskajos lazeros

art zinatniskas publikacijas.

Patstavigais darbs, ta organizacija un uzdevumi |Students veic patstavigu darbu ar macibu un zinatnisko literatiiru. Patstavigi sagatavo teorGtiskos
pamatojumus laboratorijas darbiem un noformé protokolus. Sagatavojas eksamenam, izmantojot

WILEY-VCH, Verlag, GmbH & Co. KGaA, Weinheim.

Literatiira E. Fred Schubert, Thomas Gessmann, and Jong Kyu Kim. . Organic Light Emitting Devices.
Synthesis, Properties and Applications Edited by Klaus Mullen and Ullrich Scherf 2006,

Z. Kafafi. Organic Electroluminescence Taylor and Francis Group New York, 2005
Adrian Kitai. Luminescent Materials and Applications 2008, John Wiley & Sons, Ltd

priek$meta istenoSanai UV, IS un fluorescences.

NepiecieSamais tehniskais aprikojums studiju  |Fotonikas laboratorijas aprikojums un organisko savienojumu sintézes ickartas. Spektrofotometri -

NepiecieSamas prick§zinadanas Dabaszinatgu bakalaura vai inZenierzinatou bakalaura grads

Ieprick$ apgiistamie studiju priek§meti

procesus elektromagnétisko starojumu absorbgjot vai emitgjot, ka arf to pielietojamibu fotonikas eksamens.
materialu izveidoSana. Parzina uz to bazes izveidoto fotonisko iericu darbibas pamatprincipus

Tematu izklasts

Téma Stundu skaits
Argjas iedarbibas izsauktas clektronu energétiskas parejas Kimiskajos savienojumos. Gaismas absorbcija un luminiscence 4
Gaismas emisijas fizikilie procesi: fluorescence un fosforescence, termiski aktivéta aizkavata fluorescence (TADF), agregacijas |6
inducéta emisija un pastiprinata spontind emisija

Organiskas gaismu emitgjodas sistémas: diodes (OLED), §inas (OLEC) un tranzistori (OLET) 6

Baltas gaismas apgaismes objekti (W-OLED) 4
Organiskie lazeri: §kidumu un cietas fazes 4
Fotovolatiskie materiali. Saules energijas §iinas. Termoelementi. Perovskiti 6
Oglek]a alatropiskas modifikacijas: fulleréni, nanocaurules, grafens un ta atvasinajumi 2
Fotonikas materialos izmantojama konkr&ta elektro vai fotojufiga organiska savienojuma sint€ze, izdaliSana un attirigana 16
legnta savicnojuma parauga sagatavo§anas veidi fotonikas materialiem nepiecie$amo fizikilo Tpasibu raksturo$anas mérjjumiem |16

un mérijumu analize

Sasniedzamie studiju rezultati un to vértéiana

Sasniedzamie studiju rezultati ' : . Rezultatu vertéianas metodes
Students izprot noteiktas struktiiras organiskajos savienojumos notiekogos elektronu parejas Laboratorijas darbi, to aizstavé§ana un

organiskie savienojumi var tikt izmantoti §o ieri¢u materiilu radi$anai eksamens.

Izprot fotovoltaisko un termovoltaisko fotonikas ieri¢u darbibas pamatprincipus un kadas struktiiras Laboratorijas darbi, to aizstavé§ana un




PriekSmeta struktiira

Dala Semestris KE: EKPS Stundas nedé|a _ Parbaudijumi
Rudens Pavasara Vasaras ; Lekeijas Prakt d. Laborat | leskaite Eksam. Darbs
1. * 4.0 6.0 2.0 0.0 2.0 *
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RTU Course "Functional Materials and Devices with Light-emitting and Photovoltaic Properties"

General data

14821 Kimijas katedra

Code

KVK720

Course title

Functional Materials and Devices with Light-emitting and Photovoltaic Properties

Course status in the programme

Compulsory/Courses of Limited Choice

Course level Post-graduate Studies

Course type Academic

Field of study Chemistry and Chemical Technology
Responsible instructor Valdis Kokars

Academic staff

Elmars Zarin§

Volume of the course: parts and credits points

1 part, 4.0 Credit Points, 6.0 ECTS credits

Language of instruction LV
Possibility of distance learning Not planned
Maximum auditorium capacity 10
Maximum number of students per semester 15

Abstract

During the implementation of this course the understanding of external exposure-induced electron
energy transitions - luminescence, phosphorescence, thermally activated delayed fluorescence
(TADF) and aggregation-induced emission in chemical compounds with certain structure has been
taught. The usage of these processes have been examined for potential applications in organic
light-emitting systems: diodes (OLEDSs), cells (OLEC) transistors (OLET) white light-emitting
objects (W-OLEDs), organic lasers and solar cells.

Goals and objectives of the course in terms of
competences and skills

Students understand the electron energy transitions in organic compounds with a certain chemical
structure by absorbing or emitting electromagnetic radiation as well as the applicability of the
mentioned physical process and compounds in the creation of photonic materials. They also are
familiar with the basic principles of the operation of the fabricated photonic devices based on those
compounds.

Structure and tasks of independent studies

Students independently carries out additional work with educational and scientific literature,
Independently prepares theoretical background for laboratory work and formalize protocols.
Prepare for the exam by also using scientific publications

Recommended literature

E. Fred Schubert, Thomas Gessmann, and Jong Kyu Kim. . Organic Light Emitting Devices.
Synthesis, Properties and Applications Edited by Klaus Mullen and Ullrich Scherf 2000,
WILEY-VCH, Verlag, GmbH & Co. KGaA, Weinheim.

Z. Kafafi. Organic Electroluminescence Taylor and Francis Group New York, 2005

Adrian Kitai. Luminescent Materials and Applications 2008, John Wiley & Sons, Ltd

Course prerequisites

General, physical and organic chemistry. KMR, UV-VIS and IS spekiroskopy

Courses acquired before

Course outline

Theme

External exposure induced electron energy transitions in chemical compounds. Light absorption and luminescence 4

Light emission physical processes in chemical compounds: fluorescence and phosphorescence, thermally delayed activated 6
fluorescence (TADF), aggregation induced emission and amplified spontaneous emiss

White light-emitting systems (W-OLED)

Organic Light-Emitting systems: diodes (OLED), cells (OLEC), transistors (OLET) 6
4

Organic lasers: solution and solid state

Carbon allotropes: fullerenes, nanotubes, graphene and its derivatives

hotonic materials

4

Photovoltaic materials. Solar energy cells. Thermoelements. Perovkites 6
2

1

Synthesis, dispensation and purification of a certain electro- or photo- sensitive organic compound with potential applicability in

obtained chemical compound

Various sample preparation methods for the measurements and physical property characterization of the corresponding newly 16

Learning outcomes and assessment

Learning outcomes

Assessment methods

Students understand the electron energy transitions in organic compounds with a certain chemical
structure by absorbing or emitting electromagnetic radiation as well as the applicability of the
mentioned physical process and compounds in the creation of photonic materials.

Laboratory works, their presentation and
defense and exam

those devices.

Understands the basic principles of operation of the photonic devices and can describe the physical
property and chemical structure requirements of organic compounds for potential applications in

Laboratory works, their presentation and
defense and exam




Study subject structure

Part Semester GE ECTS Hours per Week Tests
Autumn Spring Summer Lectures | Practical | Lab. Test ~_Exam Work
k. * 4.0 6.0 2.0 0.0 2.0 *
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RTU studiju priek§mets "Organisko materialu linedrie un nelinearie optiskie efekti un to pielietojums fotonika"

14821 Kimijas katedra
Vispariga informacija
Kods KVK719
Nosaukums Organisko materialu linedrie un nelinedrie optiskie efekti un to piclietojums fotonika

Studiju prick§meta statuss programma

Obligatais/Obligatais izvéles

Studiju priek§meta [imenis

Augstaka limena

Studiju priekSmeta tips

Akadémiskais

Tematiska joma

Kimija un kimijas tehnologija

Atbildigais macibspeks

Valdis Kokars - Doktors, Vadogais p&tnieks

Macibspéks

Kaspars Traskovskis - Doktors, Vadogais pétnieks

Apjoms dalas un kreditpunktos

1 dala, 4.0 kreditpunkti, 6.0 EKPS kreditpunkti

Studiju prick§meta isteno§anas valodas

LV

Studiju priek3meta apgisanas iespgja

talmacibas cela

Nav paredzéts

Maksimalais studentu skaits auditorija

10

Maksimalais studentu skaitls semestri

15

Anotacija

Kursa laika tiek izskatiti sekojosie jautajumi: organisko fotonikas materialu izplatitakie
pielietojuma virzieni un to darbibas fizikali-kimiskie mehanismi; praktiski pielietojamu ieriéu
piemeri; gaismas un organisko savienojumu mijiedarbiba; divfotonu absorbcija; nelineari optiskie
efekti; organiskie tranzistori: fotoierosinati masas parneses efekti; optiskie sensori; organisko
hromoforu pielietojums medicing un biologija; materidlu izstrades strukturalas pieejas.

Merkis un uzdevumi, izteikti kompetences un
prasmes

Kursa merkis ir paplasinat priek3statu par fotoaktivu organisko materialu pielietojuma iespéjam
praktisku ieridu izgatavo$ana, ka ar izskaidrot to darbibas teoretiskos principus; izveidot zina%anu
bazi, kas piclictojama fotonikas materialu izstrada.

Patstavigais darbs, ta organizacija un uzdevumi

Patstavigs darbs ar zindtnisko un macibu literatiiru, gatavosands laboratorijas darbiem un
eksamenam. Laboratorijas darbu protokolu noformésana.

Literataira

Evans, Rachel C., Douglas, Peter, Burrow, Hugh D. Applied Photochemistry 2013, 589p
Demchenko, Alexander P. . Advanced Fluorescence Reporters in Chemistry and Biology 2010,
390p

Wenping Hu, Fenglian Bai, Xiong Gong, Xiaowei Zhan, Hongbing Fu, Thomas Bjornholm.
Organic Optoelectronics 2013, 526p

NepiecieSamais tehniskais aprikojums studiju
prick§meta isteno§anai

Fotonikas laboratorijas aprikojums. Spektrofotometri - UV, IS un fluorescences.

Nepiecie§amas priek$zinasanas

Dabaszinatnu bakalaura vai inZenierzinatyu bakalaura grads

leprick$ apgiistamie studiju prieksmeti

Tematu izklasts

Téma . _ . Stundu skaits
Otras kartas nelineari optiskie (NLO) efekti organiskajos savienojumos. Mikroskopiska un makroskopiska materialu NLO 6
efektivitate. Materialu un iekartu izstrade.

Holografiskais ieraksts organiskajos materizlos. Azobenzolu fotoinducéta izomerizacija. Virsmas reljefa re?ga un tilpuma 6
lausanas koeficenta reza icraksta process. Fotorefraktivais efekts

Divfotonu absorbcija. Fluorescences un superiz8kirtsp&jas mikroskopija. Organisko fotonikas materialu pielietojums medicina. 6
Diagnostikas un fototerapeitiskie materiili

Organiskie optiskie sensori. Luminiscences dzéanas un indukcijas procesi. TNT detekcija. 6
Organiskie lauka efekta tranzistori {OFET).Caurspidigie displeji. 4
Organisko materidlu apstrades metodes. Kristaliskie un amorfic materiali. lekartu izgatavoSana. 4
Fotorefraktivu un NLO savienojumu sintéze, optisko Ipagibu merfjumi, savienojumu termoplastisko 1pasibu noteik$ana 32

Sasniedzamie studiju rezultiti un to varté¥ana

Sasniedzamie studiju rezultati

Rezultatu vErtesanas metodes

kimiskos procesus

Students parzina organisko savienojumu piclietojuma iespé&jas fotonik un izprot notiekoos fizikali- Laboratorijas darbi un eksamens

Studentam ir izpratne par fotonika praktiski pielietojamu organisko savienojumu struktiiru, Laboratorijas darbi un eksamens
spektroskopiskajam un termoplastiskajam Tpagibam

Priek$meta struktiira _
Dala Semestris KP EKPS Stundas nedéla Parbaudijumi
Rudens Pavasara Vasaras Lekcijas Prakt d. Laborat Ieskaite Eksam. Darbs
1. * 4.0 6.0 2.0 0.0 2.0 *
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RTU Course "Linear and Nonlinear Optical Effects of Organic Materials and their Application in Photonics"

14821 Kimijas katedra
General data
Code KVK719
Course title Linear and Nonlinear Optical Effects of Organic Materials and their Application in Photonics

Course status in the programme

Compulsory/Courses of Limited Choice

Course level Post-graduate Studies

Course type Academic

Field of study Chemistry and Chemical Technology
Responsible instructor Valdis Kokars

Academic staff

Kaspars Traskovskis

Volume of the course: parts and credits points

1 part, 4.0 Credit Points, 6.0 ECTS credits

Language of instruction LV
Possibility of distance learning Not planned
Maximum auditorium capacity 10
Maximum number of students per semester 15

Abstract

The following topics are taught in the frame of the course: most common applications of organic
photonics materials and physico-chemical mechanisms; examples of devices. Interaction between
light absorption and organic compounds; two photon absorption. Non-linear optical effects;
organic transistors, photoinduced mass transfer; optical sensors; application of organic
chromophores in medicine and biology; structural approaches to obtaining materials

Goals and objectives of the course in terms of
competences and skills

The aim of the subject is to give a broader insight into practical applications of organic photonics
materials and theoretical principles of corresponding processes; to acquire basic knowledge that is
useful for development of new materials

Structure and tasks of independent studies

Recommended literature

Evans, Rachel C., Douglas, Peter, Burrow, Hugh D. Applied Photochemistry 2013, 589p
Demchenko, Alexander P. . Advanced Fluorescence Reporters in Chemistry and Biology 2010,
390p

Wenping Hu, Fenglian Bai, Xiong Gong, Xiaowei Zhan, Hongbing Fu, Thomas Bjornholm.
Organic Optoelectronics 2013, 526p

Course prerequisites Independent studies using scientific literature and textbooks, preparation for laboratory works and
an exam. Writing of laboratory work protocols
Courses acquired before |
Course outline
Theme Hours
Second order nonlinear optical (NLO) effects in organic compounds. Microscopic and macroscopic NLO efficiency of materials. |6
Development of materials and devices
Holographic recording in organic materials. Photoinduced isomerization of azobenzoles. Recording process of surface reliefand |6
volume refraction gradient grating.
Two photon absorption, Application of the effect in microlithography. Fluorescence and superresolution microscopy. Application |6
of organic materials in medicine. Diagnostic and phototherapeutic materia
Organic optical sensors. Luminescence quenching and induction processes. TNT detection 6
Organic field effect transistors (OFET). Transparent displays.
Processing methods of organic materials. Crystalline and amorphous materials. Device production 4
Laboratory works. Compound synthesis, measurements of optical properties. Characterization of thermoplastic properties of 32
compounds
Learning outcomes and assessment
Learning outcomes Assessment methods
Study subject structure
Part Semester CP ECTS : Hours per Week Tests
' Autumn Spring Summer Lectures | Practical Lab. Test Exam Work
1. * 4.0 6.0 2.0 0.0 2.0 *
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