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Zapocet a zkouska

e Zapocet
* \V zapocCtovém tydnu misto prednasky predtermin zapoctu (nezapocitava se jako termin)
* 5 prikladd z ruznych ¢€asti fyzikalni chemie — podobné tém ze seminaru
* 75 % ze zapoctoveho testu

 Dalsi terminy budou vypisovany ve STAGu v rozmezi cca 1x tydné.

Hlasit se mlzete ke kterémukoliv vyucujicimu, bez ohledu na to, u koho jste absolvovali
seminar.

e Zkouska

» Kratky (online) test na rozrazeni

« Ustni zkougka - 3 otazky vychazejici z testu hodnocené A-F, z nich? se spoditd median
(z libovolné otazky F = opakovani terminu)

* Predtermin — v zapoctovém tydnu
 Dalsi terminy budou vypisovany ve STAGu v rozmezi cca 1x tydnée, vétSinou den po zapoctu.
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Prehled fyzikalni chemie



Prehled fyzikalni chemie |

e Struktura hmoty

* Interakce hmoty se zarenim

* Soubory atomu — plyny, kapaliny, pevné latky
* Termodynamika

* Rovnovahy
* Chemicka kinetika



Struktura hmoty

* Hmota a zareni jsou sestaveny z elementarnich castic a interaguji spolu
silovymi interakcemi prostrednictvim poli

* Atom je tvoren atomovym jadrem a elektronovym obalem

 Elektronovy obal je tvoren atomovymi orbitaly

* Atomy v ramci periodické tabulky se od sebe vzajemneé lisi
* sloZzenim jadra, poctem elektrond

* Rozdily mezi vlastnostmi prvku vyplyvaji ze stavby elektronového obalu
* Atomy do molekul spojuji chemické vazby



Interakce zareni s hmotou

e Zareni je tvoreno fotony
* Castice (kvantovana energie)
* Viny (frekvence)

 Latka se zarenim interaguje v rdmci prechodu meazi diskrétnimi elektronovymi
hladinami

e Spontanni Emise, Stimulovana Absorpce, Stimulovana Emise (LASER)
e Atomy maji €arové spektrum

* Excitace
* Molekuly maji spojité spektrum diky rozmyvani Car

* Excitace + Vibrace + Rotace

* Jednotlivé typy zareni Ize vyuzivat k popisu (spektroskopie) i Upravam (fotochemie)
|latek dle podobnych energii

* NMR -spiny jader e UV-VIS — excitace valencnich elektron(
* EPR - spiny elektrond * X-ray — excitace vnitrnich elektron(
 |R—rovibracni stavy e y-ray —excitace a rozpady jader



Soubory atomu

e Soustava popisuje systém a okoli pomoci stavovych velicin  pV=nRT
e Stav Ize ménit termodynamickymi déji

* Slozky hmoty muze nabyvat vicero skupenstvi (fazi)
* Plazma
* Plyn (idealni vz realny)
e Kapaliny
* Pevné latky



Termodynamickeé zakony

e 0. zakon TMD

teplota T1 = Tz & Tz = T3 =2 Tl = T3

e 1. zakon TMD
zakon zachovani energie

vnitrni energie AU=q+w
enthalpie,
termochemie

2. zakon TMD ds = 99
entropie T

3. zakon TMD
absolutni nula, standardni entropie

S=klnW
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Termodynamika

* Termodynamické potencialy—U, H, F, G

e Gibbsova a Helmholtzova energie — max. (neobjemova) prace

* Vztah k entropii:
* dG =dH -TdS
* dF =dU —TdS
* Chemicky potencial a aktivita
i; = u; + RT In q;



Rovnovahy
_A6°
* Chemické rovhovahy K = e RT
* Guldberg-Waaguv zakon
 Van’t Hoffova reakcni izoterma

 Van’t Hoffova reakcni izobara 0“??

Energie

Q( Eji tranzitni stav
 Reakcni koordinata a

hyperplocha potencialni energie . 0’%)
° Y 4 AV4 ° ’ Vé reaktanty E (R-P)
* Fyzikalné chemické rovnovahy o m—

e koligativni vlastnosti — reakéni koordinéta
e 0SmMOza, snizeni tenze par, ebulioskopie, kryoskopie
* Fazové rovnovahy
* Gibbstv zakon fazi - F=C-P+2
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Chemicka kinetika

Rychlost reakce — kineticka rovnice: v =

Transitni stav a ucinna srazka

* Arrheniova rovnice k=Ae"%
kpT\ _AG
* Eyringova rovnice k = T e RT
cp(t Bl® Kk AG
(O _ B’ _ky _ A
t>00 €y (1) [A]* k_q

Reakce 0., 1., 2. radu
Reakéni mechanismus
Katalyza

Energy (kcal'maole)
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Reaction Energy Diagram

- Transition State E
_ Activation Energy -i
: 3
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3 Energy of Reacti r

Reaction Coordnate
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Vyzadane priklady
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Termodynamika - priklady



Refrigerator or Heat Pump
i

Lednicka Tepelna pumpa

,;?{:;g“gﬂﬂ':ﬁt Teplo (Q.) odebirano

ina Flu Fan Fan
» Teplo (Q) ‘%';‘:;E i - .
odebirano Environment o ] wonment Z Prostredi
o, Vv « Vv Liquid + Vapour

z vnitrku lednicky (vzduch, puda, voda)
praci (W) gﬂ et Trarste @ praci (W)

* Teplota uvnitf klesa (T, N) * Nepatrny pokles teploty
prostredi (T- \)

* Teplo (Qy) predavano do budovy

* Teplo (Qy) predavano do prostredi

* Nepatrny narust teploty prostredi (T, 1)
* Narust teploty v budové (T, 1)



Tepelne stroje a Cerpadia Q= |W]| + Q]

ldedlni Carnot

Ué&innost v T
Power cycle Reverse cyele tepelného StrOje n= _ QH_ Qi' ” _'H {
Zdroj tepla Tepelny (efficiency) O Oy TH
T, vymeénik T, . , , .,
(kolik prace ziskame z tepla)
1 a, Qcl — 1Qcl  Qu—IW]
C C H
Zdanliva COP, = = = =
N Ly W] Qu—1Qc| 14
Ledni¢ka \ W, ucinnost Qy Tc
Tepelné P =——=1=>
lep i lednicky W | Ty — T,
cerpacio (coefficient of performance)
\+/Qc (kolik tepla odebereme za jednotku prace)
Chladig Zdroj tepla Zdanliva ldealni Carnot
Te Te ucinnost 0 10, T
H H H
tepelného COPwp =7 = ==
y P W] Qu— Q] Ty —T¢
cerpadla

(aneb kolik tepla ziskame za jednotku prace)



Srovnani ucinnosti ohrevu

To get 1 unit

primary fuel of heating in
COAL 0.9 the house

Electric
Heat Pump

electric
generating

plant electric energy

fuel (coal)
Coefficient of

heat from

performance = 3.3

dumped in river outdoors at

or atmosphere 20F Natural Gas
To heat directly by electric energy by means 1.0 Furnace
of electric resistance heaters would require 1.4 1.4 units of primary
about three units of primary fuel to get one . fuel (natural gas)
unit of heat in to the house. This is not a ) :
good use of our energy resources. Typical forced air

MNatural furnace 60-70%
gas efficient.

http://hyperphysics.phy-astr.esu.edu/hbase/thermo/heatpump.html#c5

0.9 units of primary


http://hyperphysics.phy-astr.gsu.edu/hbase/thermo/heatpump.html#c5

Typické a teoretické ucinnosti
ypické a teoretick t
150
Q 125 e
Heat engine efficiencies. Typical temperatures, best possible efficiencies, and actual efficiencies. '3‘:: \ §(—SUPWLEI\AEr\nAm HEAT A@S" 0\220‘//\4;
Efficiency (%) ; i \\\\ N //?,\:’ea\‘
Engine type Tin(°C) Tex(°C) Best possible Actual % \&
Transportation § 75 \\\\E' cbor 4
Gasoline automobile/truck 700 340 37 20 % \\\\
Diesel auto/truck/locomotive 900 340 48 30 L 50 > % g < 3
Steam locomotive 180 100 20 10 T K P 2& ~. 7| con S
Steam-electric power plants 25 [—o= R %‘trg\ / I 'ch'\_ 2
Fossil fuel 550 40 60 40 °*7<>\ /
Nuclear fuel 350 40 50 35 e & © & u© & m & @ %
Solar powered 225 40 40 30 AMBIENT TEMPERATURE, °C
Ocean-thermal (solar) 25 5 7 m B HERTING ’! I‘—COOL'NG—’
Lednicka 5 20 1850
Tepelné Cerpadlo 20 5 1950 250-350 - zalezi na typu
20 -20 730

Kazumi Tolich https://www.everysolarthing.com/blog/heat-pumps/



https://www.everysolarthing.com/blog/heat-pumps/

Paliva - vyhrevnost

* \\yhrevnost je dana vztahem

p=Y
m

kde Q je uvolnéné teploam je
hmotnost paliva.

* Mérné palivo je teoretické idealni
palivo o vyhrevnosti 29,31 MJ/kg
(vyhrevnost Cistého uhliku).

https://cs.wikipedia.org/wiki/V%C3%BDh%C5%99evnost
https://vytapeni.tzb-info.cz/tabulky-a-vypocty/11-vyhrevnosti-paliv

Energie - palivo

Vodik

Methan (Zemni plyn)
Propan

Autobenzin (Oktan)

Vyhrevnost
MJ/kg (MJ/L)
119,55 (1,8)
50,01 (6,9)
46,36 (25,3)
43,59 (30,8)

Motorova nafta (Hexadekan) 42,61 (33,1)

Meérné palivo

CU energetické - Ostrava
Ethanol

Koks otopovy

Brikety

CU energetické - Kladno
HU tridéné — Most
Drevéné brikety

Slama obilna

Drevo palivové

HU tridéné - Sokolov
Papir

Komunalni odpad

Lignit

29,31
29,21

28,86 (22,77)
27,49

23,05

22,61

17,18

16,21

15,50

14,62

14,17

14,11

9,12

8,79

Mnozstvi
kg (L)

0,25 (16,6)
0,59 (4,3)
0,64 (1,2)
0,67 (0,95)
0,69 (0,88)
1
1
1,01 (1,3)
1,07
1,27
1,3
1,71
1,81
1,89
2
2,07
2,08
3,21
3,33


https://vytapeni.tzb-info.cz/tabulky-a-vypocty/11-vyhrevnosti-paliv
https://vytapeni.tzb-info.cz/tabulky-a-vypocty/11-vyhrevnosti-paliv

Elektromobilita

* Domaci nabijeni: 10 kW
* Rychlonabijecky: 50-150 kW

e Palivovy stojan: 40 L/min = 21000 kW
W=P-At
* Tesla 3

elektromobil o vaze 1730 kg
« Baterie - 75 kWh (75*3,6) 270 MJ

* Spotreba — 15 kW/100 km — 55 MJ/100 km

* Dojezd — 500 km
 Cena ~1,0 MKc¢

Superb 2 — 2,0 TSI DSG 4x4 206 kW
benzin o vaze 1655 kg

Objem nadrze — 66 L (66*30,8) 2030 MJ
Spotreba — 7,3 L/100 km — 225 MJ/100 km
Dojezd — 900 km

Cena ~1,1 MKc¢

Superb 2 — 2,0 TDI DSG 4x4 147 kW
diesel o vaze 1652 kg

Objem nadrze — 66 L (66*33,1) 2150 MJ
Spotreba — 5,1 L/100 km — 170 MJ/100 km
Dojezd — 1290 km

Cena ~1,0 MK¢
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Fazové diagramy kopolymeru



Kopolymery

e Kombinuji jednotlivé polymery

Linear Cyclic Branched
NN
AN :
Hybrid Ao
* Na zakladé poméru michani
VZNi kaj | velmi kom P lexni faze s Simulated morphological complexity accessible with ABC triblock
o .s terpolymers (xABN = xBCN = 35 and xACN = 15).
ruzno rOd ou mo rfo | Og' | Dotted lines are phase boundaries that are not determined exactly

Bates Ch. M. and Bates F.S.: Macromolecules 2017, 50, 1, 3—-22
https://doi.org/10.1021/acs.macromol.6b02355



https://doi.org/10.1021/acs.macromol.6b02355
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UV resiny pro StereolLitogrAfii (SLA)
SLA

* Typ 3D tisku pomoci

fotochemickych reakci

Precursors Photoinitiator
- Monomers - Radical
- Oligomers -Cationic

Additives Asorber
- Diluents -Uv
- Surfactants - Visible light

Filler

- Ceramic
- Metallic
- Composite

g

Irradiation method

Laser-SLA

- Conventional laser-SLA

- Two photon polymerization
- Pinpoint solidification

DLP-SLA

- Conventional DLP-SLA

- Continuous liquid
interface production

“Bulk lithography llluminated pixels
Mluminated path U0 [ (30 [0
& FEREEEEE
= EESEE
Laser spot
Evanescent-SLA LCD-SLA
Liquid photopolymer
UV light

D:O.GD
Y, o+ @

o Monomer

@ Oligomer
- Photoinitiator

>

N

Direction of incident light

Free surface approach Constrained surface approach

Z-Stage Light Z-Stage
I Slwﬁ'gpcr I I
Vat

Light
Vat T &

Induced pulym-:rization b},-' light

Schmidleithner, C., Kalaskar, D. M., 2018, 'Stereolithography', in D. Cvetkovi¢ (ed.), 3D Printing, IntechOpen, London. 10.5772/intechopen.78147



(a) == (o} OH o
o OH OH o o g o " 5
O{ WO/YNW %O/\
)

(o]
TSN NN NN L
o AESOO Genomer 1122 TF Ethyl lactate

UV resiny o

* Fotoiniciace IRG369 POL PO BAPO

Abstraction Optical 3D printing
Continuous exposure: Pulsed laser exposure: eccccccccmaaa
0 OH Digital light processing Direct laser writing O
RH h 0 R Stereolithography nano-, pico-, femtosecond &“
* —vb * LEDs, diode lasers pulsed lasers &ro
@@0 \(\Q _(\Q
S
5 s
Benzophenone = E L >
= .
S | ¥ & =
o > 8
o) —
Cleavage T : , ¥ 5
- ‘.(-6 = Uv > = (}0’ a
MeO OMe OMe Q lithography NN
O h | P2 resists 6‘00 !
» it Pl &
¥ ' mW/cm? — TW/cm? i
i : : e
Benzil dimethyl acetal Light intensity
(© g ] f 1105 BAPO+Ethyl lactate (d)10°
1 ° o ", 385 nm LED [ 7)) —— TPO+Ethyl lactate 6
* Typy resinu: 8, Z8SMmLED T8 T rolmmmmme | 10
= il 515 nm laser: € | BAPO+Genomer 1122TF 10°
o 3 1y ] ! e © | TPO+Genomer 1122TF | '~ § | _ ;
o) Ly '105% — TPO-L+Genomer 1122TF| Q. 102 —1 | — G'of AESO+BAPO+Ethyl lactate
. . . . @ 9 ! A A ?\‘J _EASO 1 —— G'of AESO+BAPO+Genormer
Skliutas, E., Lebedevaite, M., Kasetaite, S. et al. A Bio- 2 . = - 385nmLED source 10°F s i
. . . . . 1 ' = ———515 nm laser source 2 —_G"of AESO
Based Resin for a Multi-Scale Optical 3D Printing. Sci : = 10™ bt 1
Rep 10, 9758 (2020). https://doi.org/10.1038/s41598- 0 N ' =00z : - :
p 10, (2020). https:// g/ / 300 350 400 450 500 0 200, 400 600

020-66618-1 A, nm
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Shrnuti

* Hodné zdaru u zapoctu
e Tesim se na diskuzi u zkousky
* Preji uspesné zkouskové obdobi
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