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Ústav analytické chemie (402) 
 

ÚSTAVNÍ KOORDINÁTOR 

LƴƎΦ aŀǊǘƛƴ 2ƭǳǇŜƪΣ tƘΦ5Φ 

 

SEZNAM SEKCÍ 

1. Analytická chemie I 

2. Analytická chemie II 

 

SEZNAM {h¦¢=¿N/N/I 

1. Bc. aŀǊŜƪ .ŜƴŜǑ, M1, doc. RNDr. Romana Sokolová, Ph.D., ±ȇǾƻƧ ƳŜǘƻŘƛƪȅ ǇǊƻ ƳŠǌŜƴƝ 

ŦƭǳƻǊŜǎŎŜƴőƴƝ ǎǇŜƪǘǊƻŜƭŜƪǘǊƻŎƘŜƳƛŜ 

2. Monika Felcmanová, B3, Ing. Lucie Kolesniková, Ph.D., Pyrolýza anhydridu kyseliny 

ōǳǘŀƴƻǾŞ Ȋ ǇƻƘƭŜŘǳ ǊƻǘŀőƴƝ ǎǇŜƪǘǊƻǎƪƻǇƛŜ 

3. Bc. Lada FialováΣ aнΣ ŘƻŎΦ wb5ǊΦ LƴƎΦ yŜȊŀƴƪŀ tŀǾŜƭΣ tƘΦ5ΦΣ Vývoj metody pro chirální 

ǎŜǇŀǊŀŎƛ ƳŀƴŘƭƻǾŞ ƪȅǎŜƭƛƴȅ ǇƻƳƻŎƝ ƪŀǇƛƭłǊƴƝ ŜƭŜƪǘǊƻŦƻǊŞȊȅ ǎ ǾȅǳȌƛǘƝƳ ƪŀǘƛƻƴƛŎƪŞƘƻ 

cyklodextrinu 

4. Zuzana Frková, B3, Ing. Magdaléna Vágnerová, Stanovení nové psychoaktivní látky 25E-

NBOH v potkaních tkáních metodou LC-MS 

5. Bc. Barbora HolubkováΣ aнΣ LƴƎΦ !ŘŞƭŀ WŜƴƛǑǘƻǾłΣ tƘΦ5ΦΣ {ǘŀƴƻǾŜƴƝ ŦƻǊŜƴȊƴƝŎƘ ǇŀǊŀƳŜǘǊǻ 

ǇƻƳƻŎƝ ǾƛōǊŀőƴƝ ǎǇŜƪǘǊƻǎƪƻǇƛŜ ǊƻƘƻǾŜƪ 

6. Petr Kalina, B3, Ing. Magdalena Vágnerová, Stanovení nové psychoaktivní látky 25E-

NBOH v potkaním séru metodou LC-MS 

7. Bc. Jana KnytlováΣ aнΣ tƘŀǊƳ5ǊΦ !ƭȌōŠǘŀ bŜƳŜǑƪŀƭƻǾłΣ tƘΦ5ΦΣ Ambientní hmotnostní 

ǎǇŜƪǘǊƻƳŜǘǊƛŜ ǇǊƻ ŀƴŀƭȇȊǳ ǎŜƭŜƪǘƛǾƴƝŎƘ ƳƻŘǳƭłǘƻǊǻ ŀƴŘǊƻƎŜƴƴƝƘƻ ǊŜŎŜǇǘƻǊǳ ό{!RM) 

8. Bc. Wŀƴ YƻǌƝƴŜƪΣ aнΣ ǇǊƻŦΦ LƴƎΦ aƛǊƻǎƭŀǾ ~ƻƽǑΣ tƘΦ5ΦΣ Development of analytical methods 

for stability profiling of excipients in pharmaceutical amorphous solid dispersion 

9. Bc. YǊƛǎǘȇƴŀ YǊŜƧőƻǾłΣ aнΣ LƴƎΦ aŀǊƛŜ ~ǾŜŎƻǾłΣ tƘΦ5ΦΣ Vliv experimentálních aspekǘǻ ƴŀ 

kvantitativní analýzu cysteinu pomocí povrchem zesílené Ramanovy spektroskopie 

10. Bc. Iŀƴŀ YǳőŜǊƻǾłΣ aнΣ ŘƻŎΦ LƴƎΦ !ƴǘƻƴƝƴ YŀƶŀΣ tƘΦ5ΦΣ /ƘŀǊŀƪǘŜǊƛȊŀŎŜ ƪǌŜƳƝƪƻǾȇŎƘ 
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syntetického geopolymeru s Cs-137 

12. Barbora Poledníková, B3, Ing. Martin Havlík, Ph.D., Studium interakce oligo-Trögerových 

ōłȊƛ ǎ ƭŞőƛǾȅ ǇƻƳƻŎƝ ŀōǎƻǊǇőƴƝ ŀ ŜƳƛǎƴƝ ǎǇŜƪǘǊƻǎƪƻǇƛŜ 

13. CǊŀƴǘƛǑŜƪ tǳǎŎƘ, B3, doc. Ing. Bohumil Dolenský, Ph.D., Studium molekulové struktury a 

ƪƻƳǇƭŜȄŀőƴƝŎƘ ǎŎƘƻǇƴƻǎǘƝ ƪŀƭƛȄŦȅǊƛƴǻ 



14. Bc. DŀōǊƛŜƭŀ ¢ǻƳƻǾłΣ aнΣ ŘƻŎΦ wb5ǊΦ LƴƎΦ tŀǾŜƭ yŜȊŀƴƪŀΣ tƘΦ5ΦΣ Analýza aromatických 

látek v iQOS cigaretách plynovou chromatografií 

15. YǊȅǑǘƻŦ ¢ǳǇȇ, B3, Ing. Martin Havlík, Ph.D., Nová generace polymethiniových solí a jejich 
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16. aŀǊǘƛƴ ±ŀƴőǳǊŀΣ .оΣ ŘƻŎΦ wb5ǊΦ LƴƎΦ tŀǾŜƭ yŜȊŀƴƪŀΣ tƘΦ5ΦΣ Optimalizace podmínek pro 

ŎƘƛǊłƭƴƝ ǎŜǇŀǊŀŎƛ ƳƻŘŜƭƻǾŞƘƻ ƭŞőƛǾŀ ƪŀǇƛƭłǊƴƝ ŜƭŜƪǘǊƻŦƻǊŞȊƻǳ 
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Analytická chemie I 

MÍSTO: A238 

KOMISE 

 

PǌŜŘǎŜŘŀ ƪƻƳƛǎŜΥ doc. Mgr. Tereza Uhlíková, Ph.D. 

2ƭŜƴƻǾŞ ƪƻƳƛǎŜΥ 

¶ Ing. Kristýna Kantnerová, Dr. sc. ETH Zürich 

¶ Ing. Lucie Kolesniková, Ph.D. 

¶ wb5ǊΦ CǊŀƴǘƛǑŜƪ YŜǎƴŜǊΣ tƘΦ5Φ (NICOLET CZ s.r.o.) 

 

SEZNAM {h¦¢=¿N/N/I 

¶ Bc. aŀǊŜƪ .ŜƴŜǑ, M1, doc. RNDr. Romana Sokolová, Ph.D., ±ȇǾƻƧ ƳŜǘƻŘƛƪȅ ǇǊƻ ƳŠǌŜƴƝ 

ŦƭǳƻǊŜǎŎŜƴőƴƝ ǎǇŜƪǘǊƻŜƭŜƪǘǊƻŎƘŜƳƛŜ 

¶ Bc. Lada FialováΣ aнΣ ŘƻŎΦ wb5ǊΦ LƴƎΦ yŜȊŀƴƪŀ tŀǾŜƭΣ tƘΦ5ΦΣ Vývoj metody pro chirální 

separaci mandƭƻǾŞ ƪȅǎŜƭƛƴȅ ǇƻƳƻŎƝ ƪŀǇƛƭłǊƴƝ ŜƭŜƪǘǊƻŦƻǊŞȊȅ ǎ ǾȅǳȌƛǘƝƳ ƪŀǘƛƻƴƛŎƪŞƘƻ 

cyklodextrinu 

¶ Bc. Barbora HolubkováΣ aнΣ LƴƎΦ !ŘŞƭŀ WŜƴƛǑǘƻǾłΣ tƘΦ5ΦΣ {ǘŀƴƻǾŜƴƝ ŦƻǊŜƴȊƴƝŎƘ ǇŀǊŀƳŜǘǊǻ 

ǇƻƳƻŎƝ ǾƛōǊŀőƴƝ ǎǇŜƪǘǊƻǎƪƻǇƛŜ ǊƻƘƻǾŜƪ 

¶ Bc. Jana KnytlováΣ aнΣ tƘŀǊƳ5ǊΦ !ƭȌōŠǘŀ bŜƳŜǑƪŀƭƻǾłΣ tƘΦ5ΦΣ Ambientní hmotnostní 

ǎǇŜƪǘǊƻƳŜǘǊƛŜ ǇǊƻ ŀƴŀƭȇȊǳ ǎŜƭŜƪǘƛǾƴƝŎƘ ƳƻŘǳƭłǘƻǊǻ ŀƴŘǊƻƎŜƴƴƝƘƻ ǊŜŎŜǇǘƻǊǳ ό{!waύ 

¶ Bc. Wŀƴ YƻǌƝƴŜƪΣ aнΣ ǇǊƻŦΦ LƴƎΦ aƛǊƻǎƭŀǾ ~ƻƽǑΣ tƘΦ5ΦΣ Development of analytical methods 

for stability profiling of excipients in pharmaceutical amorphous solid dispersion 

¶ Bc. YǊƛǎǘȇƴŀ YǊŜƧőƻǾłΣ aнΣ LƴƎΦ aŀǊƛŜ ~ǾŜŎƻǾłΣ tƘΦ5ΦΣ ±ƭƛǾ ŜȄǇŜǊƛƳŜƴǘłƭƴƝŎƘ ŀǎǇŜƪǘǻ ƴŀ 

kvantitativní analýzu cysteinu pomocí povrchem zesílené Ramanovy spektroskopie 

¶ Bc. Iŀƴŀ YǳőŜǊƻǾł, M2Σ ŘƻŎΦ LƴƎΦ !ƴǘƻƴƝƴ YŀƶŀΣ tƘΦ5ΦΣ /ƘŀǊŀƪǘŜǊƛȊŀŎŜ ƪǌŜƳƝƪƻǾȇŎƘ 

ƳŀǘŜǊƛłƭǻ ǇƻƳƻŎƝ [!-ICP-MS 

¶ Bc. DŀōǊƛŜƭŀ ¢ǻƳƻǾłΣ aнΣ ŘƻŎΦ wb5ǊΦ LƴƎΦ tŀǾŜƭ yŜȊŀƴƪŀΣ tƘΦ5ΦΣ Analýza aromatických 

látek v iQOS cigaretách plynovou chromatografií 

  



±ȇǾƻƧ ƳŜǘƻŘƛƪȅ ǇǊƻ ƳŠǌŜƴƝ ŦƭǳƻǊŜǎŎŜƴőƴƝ 

spektroelektrochemie 

 Bc. aŀǊŜƪ .ŜƴŜǑ (M1) 

 ~ƪƻƭƛǘŜƭΥ doc. RNDr. Romana Sokolová, Ph.D. 

{ǇŜƪǘǊƻŜƭŜƪǘǊƻŎƘŜƳƛŎƪŞ ǘŜŎƘƴƛƪȅ ǾȇȊƴŀƳƴŠ ǇǌƛǎǇƝǾŀƧƝ ƪ ǇƻǊƻȊǳƳŠƴƝ ǎǇŜƪǘǊƻǎƪƻǇƛŎƪȇŎƘ 

vlastností látek v oxidovaném nebo redukovaném stavu. In situ spojení elektrochemických 

a ǎǇŜƪǘǊƻǎƪƻǇƛŎƪȇŎƘ ƳŜǘƻŘ ƧŜ ǾȇȊƴŀƳƴŞ ǇǊƻ ǳǊőŜƴƝ ƳŜŎƘŀƴƛǎƳǳ ǊŜŘǳƪŎŜ ƴŜōƻ ƻȄƛŘŀŎŜ 

ƻǊƎŀƴƛŎƪȇŎƘ ǎƭƻǳőŜƴƛƴ ŀ ƧŜ ŜǎŜƴŎƛłƭƴƝ Ǉǌƛ ǎǘǳŘƛǳ ƳƻƭŜƪǳƭ ǊŜŀƎǳƧƝŎƝŎƘ ƴŀ ǾƭƻȌŜƴȇ ǇƻǘŜƴŎƛłƭ 

ȊƳŠƴƻǳ ǎǾȇŎƘ ǎǇŜƪǘǊłƭƴƝŎƘ ǾƭŀǎǘƴƻǎǘƝ όȊƳŠƴƻǳ ōŀǊǾȅ ŀǘǇΦύΦ ¢ŀƪƻǾŞ ƭłǘƪȅ ƳƻƘƻǳ ƴŀƭŞȊŀǘ ǾȅǳȌƛǘƝ 

ƴŀǇǌƝƪƭŀŘ Ǿ ƳŀǘŜǊƛłƭƻǾŞ ŎƘŜƳƛƛΣ ƴŜōƻ Ƨŀƪƻ ǎƻǳőłǎǘ [/5 ŀ ǇƻǘŜƴŎƛłƭƴŠ ƛ h[95 ǇŀƴŜƭǻΦ 

/ƝƭŜƳ ǘŞǘƻ ǇǊłŎŜ ōȅƭƻ ǊƻȊǑƝǌƛǘ ƧƛȌ ȊŀǾŜŘŜƴƻǳ ǘŜŎƘƴƛƪǳ ǎǇŜƪǘǊƻŜƭŜƪǘǊƻŎƘŜƳƛŜ v ultrafialové, 

ǾƛŘƛǘŜƭƴŞ ŀ ƛƴŦǊŀőŜǊǾŜƴŞ ƻōƭŀǎǘƛ ƻ sledování fluorescence (FL) v pǊǻōŠƘǳ ŜƭŜƪǘǊƻŎƘŜƳƛŎƪŞƘƻ 

ŘŠƧŜ όǇǊƛƴŎƛǇ ƧŜ ȊƻōǊŀȊŜƴ ƴŀ ƻōǊłȊƪǳ ƴƝȌŜύΦ ½ŀ ǘƝƳǘƻ ǵőŜƭŜƳ ōȅƭȅ ǎŜǎǘǊƻƧŜƴȅ ŀ ǘŜǎǘƻǾłƴȅ ǘǌƛ 

ǊǻȊƴŞ ŜȄǇŜǊƛƳŜƴǘłƭƴƝ ǎŜǎǘŀǾȅ ǇǊƻ C[-spektroelektrochemické experimenty. K ƻǾŠǌŜƴƝ 

ǇƻǳȌƛǘŜƭƴƻǎǘƛ ŀ Ŧǳƴƪőƴƻǎǘƛ ƳŜǘƻŘƛƪȅ ŀ experimentálních seǎǘŀǾ ōȅƭȅ ǾȅǳȌƛǘȅ ƭłǘƪȅ Ŝƻǎƛƴ Y 

a ƳŜǘƘȅƭŜƴƻǾł ƳƻŘǌΦ bƻǾŠ ǾȅǾƛƴǳǘł ƳŜǘƻŘƛƪŀ ƳŠǌŜƴƝ C[-ǎǇŜƪǘǊƻŜƭŜƪǘǊƻŎƘŜƳƛŜ ōȅƭŀ ǎǇƻƭŜőƴŠ 

s UV-±ƛǎ ǎǇŜƪǘǊƻŜƭŜƪǘǊƻŎƘŜƳƛƝ ǵǎǇŠǑƴŠ ǾȅǳȌƛǘŀ Ǉǌƛ ǎǘǳŘƛǳ ǊŜŘǳƪőƴƝŎƘ ǇǌŜƳŠƴ Ŝƻǎƛƴǳ Y 

a ƳŜǘƘȅƭŜƴƻǾŞ ƳƻŘǌƛ Ǿ ƴŜǾƻŘƴŞƳ ǇǊƻǎǘǌŜŘƝΦ  

 

 

 

  



Vývoj metody pro chirální separaci mandlové kyseliny 

ǇƻƳƻŎƝ ƪŀǇƛƭłǊƴƝ ŜƭŜƪǘǊƻŦƻǊŞȊȅ ǎ ǾȅǳȌƛǘƝƳ ƪŀǘƛƻƴƛŎƪŞƘƻ 

cyklodextrinu 

 Bc. Lada Fialová (M2) 

 ~ƪƻƭƛǘŜƭΥ ŘƻŎΦ wb5ǊΦ LƴƎΦ yŜȊŀƴƪŀ tŀǾŜƭΣ tƘΦ5. 

± ǎƻǳőŀǎƴƻǎǘƛ Ƨǎƻǳ ǾǑŜŎƘƴŀ ƴƻǾł ŎƘƛǊłƭƴƝ ƭŞőƛǾŀ ǳǾłŘŠƴł ƴŀ ǘǊƘ ǾŜ ŦƻǊƳŠ ƧŜŘƛƴŞƘƻ 

ŜƴŀƴǘƛƻƳŜǊǳΣ Ȋ ŘǻǾƻŘǳ ǇǊŜǾŜƴŎŜ ƴŜȌłŘƻǳŎƝŎƘ ŦŀǊƳŀƪƻƭƻƎƛŎƪȇŎƘ ǵőƛƴƪǻΣ őƛ ȊǾȇǑŜƴƝ 

ǘŜǊŀǇŜǳǘƛŎƪŞ ǵőƛƴƴƻǎǘƛΦ 9ƴŀƴǘƛƻƳŜǊƴŠ őƛǎǘƻǳ ŦƻǊƳǳ ƭȊŜ ȊƝǎƪŀǘ ǇƻƳƻŎƝ ŎƘƛǊłƭƴƝ ǎȅƴǘŞȊȅ ƧŜŘƴƻƘƻ 

Ȋ ŜƴŀƴǘƛƻƳŜǊǻ ƴŜōƻ ŎƘƛǊłƭƴƝ ǎŜǇŀǊŀŎƝ ǊŀŎŜƳłǘǳΦ Jednou z ƳƻȌƴƻǎǘƝ ǇǊƻŘǳƪŎŜ ŜƴŀƴǘƛƻƳŜǊǻ 

v ǇǊǻƳȅǎƭƻǾŞƳ ƳŠǌƝǘƪǳ ƧŜ ǾȅǳȌƛǘƝ ŦƭǳƛŘƴƝƘƻ ȊŀǌƝȊŜƴƝ ǎ ƻǊǘƻƎƻƴłƭƴŠ ƻǊƛŜƴǘƻǾŀƴȇƳƛ ƘƴŀŎƝƳƛ 

ǎƛƭŀƳƛΦ tǊƻ ǎƴƝȌŜƴƝ ŦƛƴŀƴőƴƝŎƘ ƴłƪƭŀŘǻ Ǉǌƛ ƻǇǘƛƳŀƭƛȊŀŎƛ ǎŜǇŀǊŀőƴƝŎƘ ǇƻŘƳƝƴŜƪ ǎŜ ƳƝǎǘƻ 

ǎŀƳƻǘƴȇŎƘ ǵőƛƴƴȇŎƘ ƭłǘŜƪ ǇƻǳȌƝǾŀƧƝ ƳƻŘŜƭƻǾł ƭŞőƛǾŀΣ Ƨŀƪƻ ƧŜ ƴŀǇǌƝƪƭŀŘ ƳŀƴŘƭƻǾł ƪȅǎŜƭƛƴŀΦ tǊƻ 

ȊƝǎƪłƴƝ ƧŜŘƴƻǘƭƛǾȇŎƘ ŜƴŀƴǘƛƻƳŜǊǻ ǘŞǘƻ ƪȅǎŜƭƛƴȅ ƭȊŜ ǾȅǳȌƝǘ ǎŜǇŀǊŀŎƛ ŜƭŜƪǘǊƛŎƪȇƳ ǇƻƭŜƳ 

v ǇǌƝǘƻƳƴƻǎǘƛ ŎƘƛǊłƭƴƝƘƻ ǎŜƭŜƪǘƻǊǳΦ tǊƻ ȊƝǎƪłƴƝ ƻǇǘƛƳłƭƴƝŎƘ ǇƻŘƳƝƴŜƪ ǇǊƻ ǎŜǇŀǊŀŎƛ ƳŀƴŘƭƻǾŞ 

kyseliny pomocí elektrického pole byla v této práŎƛ ǾȅǳȌƛǘŀ ƪŀǇƛƭłǊƴƝ ŜƭŜƪǘǊƻŦƻǊŞȊŀΦ 

hǇǘƛƳŀƭƛȊƻǾŀƴŞ ǇŀǊŀƳŜǘǊȅ ǇǊƻ ǎŜǇŀǊŀŎƛ ōȅƭȅΥ ǾƘƻŘƴȇ ŎƘƛǊłƭƴƝ ǎŜƭŜƪǘƻǊ όǇǌƝǊƻŘƴƝ ŀ 

ǎǳōǎǘƛǘǳƻǾŀƴŞ ŎȅƪƭƻŘŜȄǘǊƛƴȅύΣ ǎƭƻȌŜƴƝ ȊłƪƭŀŘƴƝƘƻ ŜƭŜƪǘǊƻƭȅǘǳ ŀ ƧŜƘƻ ǇIΦ ½ƝǎƪŀƴŞ ƻǇǘƛƳłƭƴƝ 

ǇƻŘƳƝƴƪȅ όŦƻǎŦƻǊŜőƴŀƴƻǾȇ ǇǳŦǊ ƻ ǇI сΣо ƻōǎŀƘǳƧƝŎƝ 6-monodeoxy-6-monoamino-ß-

ŎȅƪƭƻŘŜȄǘǊƛƴ Ƨŀƪƻ ŎƘƛǊłƭƴƝ ǎŜƭŜƪǘƻǊύ ōǳŘƻǳ ƴłǎƭŜŘƴŠ ǾȅǳȌƛǘȅ Ǿ ƳƛƪǊƻŦƭǳƛŘƴƝƳ ȊŀǌƝȊŜƴƝ ǇǊƻ 

chirální separaci mandlové kyseliny. 

 

  



{ǘŀƴƻǾŜƴƝ ŦƻǊŜƴȊƴƝŎƘ ǇŀǊŀƳŜǘǊǻ ǇƻƳƻŎƝ ǾƛōǊŀőƴƝ 

spektroskopie rohovek 

 Bc. Barbora Holubková (M2) 

 ~ƪƻƭƛǘŜƭΥ LƴƎΦ !ŘŞƭŀ WŜƴƛǑǘƻǾłΣ tƘΦ5Φ 

¢ŞƳŀǘŜƳ ǘŞǘƻ ǎǘǳŘƛŜ ƧŜ ŀǇƭƛƪŀŎŜ ǾƛōǊŀőƴƝ ǎǇŜƪǘǊƻǎƪƻǇƛŜ Ǉǌƛ ŦƻǊŜƴȊƴƝ ŀƴŀƭȇȊŜ ǊƻƘƻǾŜƪ 

s ŘǻǊŀȊŜƳ ƴŀ ǳǊőŜƴƝ ƪǊƛƳƛƴŀƭƛǎǘƛŎƪȇŎƘ ǇŀǊŀƳŜǘǊǻΣ Ƨŀƪƻ ƧŜ ƴŀǇǌΦ ǾƭƛǾ ŘŞƭƪȅ ǇƻǎƳǊǘƴŞƘƻ 

intervalu na optickou odezvu rohovek. K obƧŀǎƴŠƴƝ ǘŠŎƘǘƻ ŀǎǇŜƪǘǻ ōȅƭŀ ǾȅǳȌƛǘŀ ƛƴŦǊŀőŜǊǾŜƴł 

spektroskopie a Ramanova mikrospektroskopie. Tyto metody strukturní analýzy jsou cenné 

díky ǎŎƘƻǇƴƻǎǘƛ Ǉƻǎƪȅǘƴƻǳǘ ƛƴŦƻǊƳŀŎŜ ƻ ŎƘŜƳƛŎƪŞƳ ǎƭƻȌŜƴƝΣ ŀƭŜ ƛ ǎŜƪǳƴŘłǊƴƝ ǎǘǊǳƪǘǳǌŜ 

ǇǌƝǘƻƳƴȇŎƘ ƭłǘŜƪΣ ƴŀǇǌΦ ǇǊƻǘŜƛƴǻΣ őƝƳȌ ǳƳƻȌƶǳƧƝ ǇǌƝƳŞ ǎƭŜŘƻǾłƴƝ ǇǊƻŎŜǎǳ ŘŜƴŀǘǳǊŀŎŜ ǘƪłƴƝΦ 

tǊƻǾŜŘŜƴŞ ŜȄǇŜǊƛƳŜƴǘȅ ȊŀƘǊƴƻǾŀƭȅ ǎƭŜŘƻǾłƴƝ ƻŘǎŜǇŀǊƻǾŀƴȇŎƘ ǊƻƘƻǾŜƪ Ǿ ǳǊőƛǘȇŎƘ őŀǎƻǾȇŎƘ 

ƛƴǘŜǊǾŀƭŜŎƘΣ ōŠƘŜƳ ƪǘŜǊȇŎƘ ōȅƭȅ ǇƻƴŜŎƘłƴȅ ƴŀ ǾȊŘǳŎƘǳ ƴŜōƻ ǾŜ ǾƻŘŠΦ 5łƭŜ ōȅƭƻ ǎƭŜŘƻǾłƴƻ 

ǎǘłǊƴǳǘƝ ǊƻƘƻǾƪȅ Ǿ ǇǊǻōŠƘǳ нп ƘƻŘƛƴ ǇƻƳƻŎƝ ƛƴŦǊŀőŜǊǾŜƴŞ ǎǇŜƪǘǊƻǎƪƻǇƛŜΦ /ƝƭŜƳ ǘŠŎƘǘƻ 

ŜȄǇŜǊƛƳŜƴǘǻ ōȅƭƻ ŘǻƪƭŀŘƴŠ ȊƪƻǳƳŀǘ ȊƳŠƴȅ Ǿ ƳƻƭŜƪǳƭłǊƴƝŎƘ ŀ ǎǘǊǳƪǘǳǊƴƝŎƘ ǾƭŀǎǘƴƻǎǘŜŎƘ 

ǊƻƘƻǾƪȅΣ ƪǘŜǊŞ ƳƻƘƻǳ ōȇǘ ƪƭƝőƻǾŞ Ǉǌƛ ǳǊőƻǾłƴƝ ǾȇǑŜ ȊƳƝƴŠƴȇŎƘ ŦƻǊŜƴȊƴƝŎƘ ǇŀǊŀƳŜǘǊǻΦ ¢ȅǘƻ 

metody tedy nejen odhalují fƻǊŜƴȊƴŠ ǾȇȊƴŀƳƴŞ ȊƳŠƴȅΣ ŀƭŜ ǘŀƪŞ ǇǌƛǎǇƝǾŀƧƝ ƪ ƭŜǇǑƝƳǳ 

ǇƻŎƘƻǇŜƴƝ ǇǊƻŎŜǎǻΣ ƪǘŜǊŞ ƻǾƭƛǾƶǳƧƝ ōƛƻƭƻƎƛŎƪŞ ǾȊƻǊƪȅ Ǉƻ ǎƳǊǘƛΦ ±ȊƘƭŜŘŜƳ ƪ ǊƻǎǘƻǳŎƝƳǳ 

ǾȇȊƴŀƳǳ ŦƻǊŜƴȊƴƝ ŀƴŀƭȇȊȅ Ǿ ƪǊƛƳƛƴŀƭƛǎǘƛŎŜ Ƴł ǘŀǘƻ ǎǘǳŘƛŜ ǇƻǘŜƴŎƛłƭ ǇǌƛƴŞǎǘ ŎŜƴƴŞ ǇƻȊƴŀǘƪȅ 

ǇǊƻ ƛŘŜƴǘƛŦƛƪŀŎƛ ŀ ǾȅǑŜǘǌƻǾłƴƝ ǇǌƝǇŀŘǻΣ ƪŘŜ ƧŜ ŀƴŀƭȇȊŀ ōƛƻƭƻƎƛŎƪȇŎƘ ƳŀǘŜǊƛłƭǻ ƪƭƝőƻǾłΦ 

 

 

 

  



Ambientní hmotnostní spektrometrie pro analýzu 

ǎŜƭŜƪǘƛǾƴƝŎƘ ƳƻŘǳƭłǘƻǊǻ ŀƴŘǊƻƎŜƴƴƝƘƻ ǊŜŎŜǇǘƻǊǳ 

(SARM) 

Bc. Jana Knytlová (M2) 

~ƪƻƭƛǘŜƭΥ tƘŀǊƳ5ǊΦ !ƭȌōŠǘŀ bŜƳŜǑƪŀƭƻǾłΣ tƘΦ5Φ 

 

Hmotnostní spektrometrie s ambientní ionizací (AI-MS) ǳƳƻȌƶǳƧŜ ŀƴŀƭȇȊǳ ǾȊƻǊƪǻ Ǿ ƧŜƧƛŎƘ 

nativním stavu ōŜȊ ƴłǊƻőƴŞ ǇǌƝǇǊŀǾȅ. V této práci je ǇǌŜŘǎǘŀǾena aplikace ƪƻƳŜǊőƴího 

iontového zdroje Sicrit na bázi ionizace dielektrickým bariérovým výbojem (DBDI) pro analýzu 

ŘƻǇƭƶƪǻ stravy obsahujících selektivní modulátory androgenního receptoru (SARM)Σ ŎƻȌ Ƨsou 

ƭłǘƪȅ ōŠȌƴŠ ȊƴŜǳȌƝǾŀƴŞ ǎǇƻǊǘƻǾŎƛ ǇǊƻ ƴłǊǻǎǘ ǎǾŀƭƻǾŞ ƘƳƻǘȅΦ tǊƻ ǇǌƝƳƻǳ ŀƴŀƭȇȊǳ ǇƻƳƻŎƝ 

zdroje DBDI byly vzorky ǘŀōƭŜǘ ŀ ƪŀǇǎƭƝ ǊƻȊǇǳǑǘŠƴȅ v methanolu. Vzorek byl dávkován 

ƳƛƪǊƻǎǘǌƝƪŀőƪƻǳ Řƻ GC/SPME modulu iontového zdroje Sicrit, který byl ƻƘǌƝǾłƴ ŀ ƴŜǳǎǘłƭŜ 

ǇǊƻǇƭŀŎƘƻǾłƴ ŘǳǎƝƪŜƳΣ ŀōȅ ǎŜ ǎȅǎǘŞƳ ƛȊƻƭƻǾŀƭ ƻŘ ǾƴŠƧǑƝƘƻ ǇǊƻǎǘǌŜŘƝΦ LƻƴǘƻǾȇ ȊŘǊƻƧ ōȅƭ ǎǇǌŀȌŜƴ 

s hmotnostním spektrometrem Orbitrap Exploris 120 pracujícím v pozitivním modu. Pro 

ǇƻǘǾǊȊŜƴƝ ǾȇǎƭŜŘƪǻ byly vzorky také analyzovány metodou LC-MS/MS na ǇǌƝǎǘǊƻƧƛ Agilent 1290 

Infinity II spojeným s hmotnostním spektrometrem Agilent 6470 Triple Quadrupole 

ǇǊŀŎǳƧƝŎƝƳ Ǿ ǊŜȌƛƳǳ awa s elektrosprejovou ionizací. !őƪƻƭƛǾ [/-MS/MS z pohledu 

ƪǾŀƴǘƛǘŀǘƛǾƴƝ ŀƴŀƭȇȊȅ ǇǌŜŘőƛƭƻ !L-MS, kvalitativní výsledky obou technik byly v ŘƻōǊŞ ǎƘƻŘŠΣ 

ŎƻȌ ƴŀȊƴŀőǳƧŜΣ ȌŜ ōȅ !L-MS ƳƻƘƭŀ ōȇǘ ǇƻǳȌƛǘŀ ǇǊƻ ǊȅŎƘƭŞ ǎŎǊŜŜƴƛƴƎȅ ŘƻǇƭƶƪǻ stravy na 

ǇǌƝǘƻƳƴƻǎǘ ƴŜƭŜƎłƭƴƝŎƘ ŀƴŀōƻƭƛŎƪȇŎƘ látek. 

  



Development of analytical methods for stability profiling 

of excipients in pharmaceutical amorphous solid 

dispersion 

 Bc. Wŀƴ YƻǌƝƴŜƪ (M2) 

 ~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ LƴƎΦ aƛǊƻǎƭŀǾ ~ƻƽǑΣ tƘΦ5Φ 

Excipients represent a major part of the final drug product and can affect the stability and 

bioavailability of a drug substance. Hypromellose phthalate is a derivate of hydroxypropyl 

methylcellulose that is used as a coating agent or polymer matrix for drug release in the upper 

intestine. One of the preparation methods for formation of dispersed solid systems of API and 

HPMCP is hot melt extrusion. When the API has a higher melting point, both compounds are 

exposed to high temperatures, which could lead to undesired changes in the structure of the 

polymeric matrix. The goal of this project is to develop the UHPLC-MS method for the 

identification and quantification of impurities produced during the process. First, sample 

preparation and the UHPLC method have been developed and optimized to identify two 

peaks of unknown compounds. In the next step, mass spectrometry will be employed for the 

identification of the impurities. 

 

 

The structure of hypromellose phthalate. 

  



±ƭƛǾ ŜȄǇŜǊƛƳŜƴǘłƭƴƝŎƘ ŀǎǇŜƪǘǻ ƴŀ ƪǾŀƴǘƛǘŀǘƛǾƴƝ ŀƴŀƭȇȊǳ 

cysteinu pomocí povrchem zesílené Ramanovy 

spektroskopie 

 Bc. YǊƛǎǘȇƴŀ YǊŜƧőƻǾł (M2) 

 ~ƪƻƭƛǘŜƭΥ LƴƎΦ aŀǊƛŜ ~ǾŜŎƻǾłΣ tƘΦ5Φ 

Spektroskopie povrchem zesíleného Ramanova rozptylu (Surface-enhanced Raman scattering 

ς {9w{ύ ƧŜ ǾȅǎƻŎŜ ŎƛǘƭƛǾƻǳ ǘŜŎƘƴƛƪƻǳΣ ƪǘŜǊł ƪǊƻƳŠ ǎǘƻǇƻǾŞ ŘŜǘŜƪŎŜ ƴŀōƝȊƝ ƳƻȌƴƻǎǘ ǎǘǳŘƛŀ 

ǎƻǊǇőƴƝŎƘ ƳŜŎƘŀƴƛǎƳǻ ŀ ŎƘƻǾłƴƝ ōƛƻƳƻƭŜƪǳƭ ƴŀ ǊƻȊƘǊŀƴƝŎƘ ǎ plazmonickými kovy. Jednou 

z ǘŀƪƻǾȇŎƘ ƭłǘŜƪ ƧŜ ŎȅǎǘŜƛƴΣ ƴŜŜǎŜƴŎƛłƭƴƝ ŀƳƛƴƻƪȅǎŜƭƛƴŀ ƻōǎŀƘǳƧƝŎƝ ǘƘƛƻƭƻǾƻǳ ǎƪǳǇƛƴǳ ƪƭƝőƻǾƻǳ 

pro tvorbu disulfidických vazeb v proteinech a ǊŜƎǳƭŀŎƛ ƻȄƛŘŀőƴƝƘƻ ǎǘǊŜǎǳΣ ƪǘŜǊł ŘƝƪȅ ǎǾȇm 

ǊŜŘƻȄƴƝƳ ǾƭŀǎǘƴƻǎǘŜƳ ƴŀŎƘłȊƝ ǾȅǳȌƛǘƝ ǾŜ zdravotnictví a farmacii. /ƝƭŜƳ ǘŞǘƻ ǇǊłŎŜ ƧŜ ǾȅǳȌƛǘƝ 

SERS spektroskopie pro kvantitativní analýzu cysteinu a posouzení vlivu jednotlivých 

experimentálních podmínek na jeho výslednou spektrální odezvu. Jako zesilující substráty 

byly ǇƻǳȌƛǘȅ ǎǘǌƝōǊƴŞ ƴŀƴƻőłǎǘƛŎŜ ǊŜŘǳƪƻǾŀƴŞ ƘȅŘǊƻȄȅƭŀƳƛƴŜƳΣ ƪǘŜǊŞ byly modifikovány 

ǊǻȊƴȇƳƛ ƪƻƴŎŜƴǘǊŀŎŜƳƛ ŎȅǎǘŜƛƴǳ ŀ ƴłǎƭŜŘƴŠ ŎƘŀǊŀƪǘŜǊƛȊƻǾłƴȅ ǇƻƳƻŎƝ ¦±-VIS spektroskopie. 

YǊƻƳŠ ƳŠǌŜƴƝ ǘŠŎƘǘƻ ǎȅǎǘŞƳǻ Ǿ ƪƻƭƻƛŘƴƝ ŦƻǊƳŠ ōȅƭȅ ǎǘǌƝōǊƴŞ ƴŀƴƻőłǎǘƛŎe studovány i pomocí 

ƳŜǘƻŘȅ ƪŀǇƪƻǾŠ ƴŀƴłǑŜƴȇŎƘ ǇƻǾǊŎƘǻΣ ƪŘŜ ōȅƭ Ƴŀƭȇ ƻōƧŜƳ ƳƻŘƛŦƛƪƻǾŀƴȇŎƘ ƴŀƴƻőłǎǘƛŎ 

nanesen na hydrofobní povrch. SERS-aktivita cysteinu byla také zkoumána v závislosti na 

ŜȄŎƛǘŀőƴƝ ǾƭƴƻǾŞ ŘŞƭŎŜ ǇƻǳȌƛǘȇŎƘ ƭŀǎŜǊǻ όронΣ соо ŀ тур ƴƳύ a na Ǉǌídavku soli, který 

ǳƳƻȌƶǳƧŜ őłǎǘŜőƴƻǳ ŀƎǊŜƎŀŎƛ őłǎǘƛŎ, ŀ ǘƝƳ ȊǾȇǑŜƴƝ ƛƴǘŜƴȊƛǘȅ ǎƛƎƴłƭǳΦ  

 

 

  



/ƘŀǊŀƪǘŜǊƛȊŀŎŜ ƪǌŜƳƝƪƻǾȇŎƘ ƳŀǘŜǊƛłƭǻ ǇƻƳƻŎƝ 

LA-ICP-MS 

 Bc. Iŀƴŀ YǳőŜǊƻǾł (M2) 

 ~ƪƻƭƛǘŜƭΥ ŘƻŎΦ LƴƎΦ !ƴǘƻƴƝƴ YŀƶŀΣ tƘΦ5. 

Laserová ablace ve spojení s ƘƳƻǘƴƻǎǘƴƝ ǎǇŜƪǘǊƻƳŜǘǊƛƝ ǎ ƛƴŘǳƪőƴŠ ǾłȊŀƴȇƳ ǇƭŀȊƳŀǘŜƳ 

je ǾŜƭƳƛ ǳƴƛǾŜǊȊłƭƴƝ ǘŜŎƘƴƛƪƻǳ ǇǊƻ ǎǘŀƴƻǾŜƴƝ ǇƭƻǑƴŞ ŘƛǎǘǊƛōǳŎŜ ǎǘƻǇƻǾȇŎƘ ǇǊǾƪǻ 

v geologických a biologických vzorcích, a v ǇƻǎƭŜŘƴƝ ŘƻōŠ ǘŀƪŞ Ǿ ǇƻƭƻǾƻŘƛőƻǾȇŎƘ ƳŀǘŜǊƛłƭŜŎƘΦ 

± ǇǌƝǇŀŘŠ ǇƻƭƻǾƻŘƛőǻ ƧŜ ŀƭŜ ǎǘłƭŜ ǾŜƭƳƛ ƻōǘƝȌƴŞ ǎƭŜŘƻǾŀǘ ƘƻƳƻƎŜƴƛǘǳ ŘƛǎǘǊƛōǳŎŜ ǎǘƻǇƻǾȇŎƘ 

ǇǊǾƪǻ ƴŀ ƳƛƪǊƻǎƪƻǇƛŎƪŞ ǵǊƻǾƴƛ Ǿ ŎŜƭŞƳ ƻōƧŜƳǳ ǾȊƻǊƪǳΦ ¢ŀǘƻ ǇǊłŎŜ ƧŜ ǘŀƪ ȊŀƳŠǌŜƴŀ ƴŀ 

ŎƘŀǊŀƪǘŜǊƛȊŀŎƛ ŘǾƻǳ ƳŀǘŜǊƛłƭǻ ƻōǎŀƘǳƧƝŎƝŎƘ ǾŜ ǎǾŞ ǎǘǊǳƪǘǳǌŜ ƪǌŜƳƝƪΥ ǊŜŦŜǊŜƴőƴƝƘƻ ƳŀǘŜǊƛłƭǳ 

skla (BCR 664) a substrátu z ƪŀǊōƛŘǳ ƪǌŜƳƝƪǳΦ {ƭŜŘƻǾłƴŀ ōȅƭŀ ǵőƛƴƴƻǎǘ ŀōƭŀŎŜΣ ŀ ǘƻ ǇƻƳƻŎƝ 

ƻǇǘƛŎƪŞƘƻ ƳƛƪǊƻǎƪƻǇǳ ŀ ǇǊƻŦƛƭƻƳŜǘǊǳΣ ƪǘŜǊŞ ǳƳƻȌƴƛƭƛ ǎƭŜŘƻǾŀǘ ƳƻǊŦƻƭƻƎƛƛ ŀ Ƙƭƻǳōƪǳ 

ǾȅǘǾƻǌŜƴȇŎƘ ƪǊłǘŜǊǻΦ .ȅƭƻ ȊƧƛǑǘŠƴƻΣ ȌŜ ǎ ǊƻǎǘƻǳŎƝƳ ǇƻőǘŜƳ ƭŀǎŜǊƻǾȇŎƘ ǇǳƭȊǻ ǎŜ Ƙƭƻǳōƪŀ 

ƪǊłǘŜǊǳ ƭƛƴŜłǊƴŠ ȊǾŠǘǑǳƧŜΣ ǎŜ ȊǾȅǑǳƧƝŎƝƳ ǎŜ ǾȇƪƻƴŜƳ ƭŀǎŜǊǳ ǾǑŀƪ ȊłǾƛǎƭƻǎǘ ƭƛƴŜłǊƴƝ ƴŜƴƝ ŀ 

ǇǊƻƧŜǾǳƧƝ ǎŜ ǘŜǇŜƭƴŞ ŜŦŜƪǘȅΦ Iƭƻǳōƪŀ ƪǊłǘŜǊǻ ǎŜ Ǿ ǇǌƝǇŀŘŠ ǎƪƭŀ ǇƻƘȅōƻǾŀƭŀ Ǿ ǊƻȊǎŀƘǳ ǇǌƛōƭƛȌƴŠ 

млҍпс ҡƳΣ ǳ ƪŀǊōƛŘǳ ƪǌŜƳƝƪǳ Ǉŀƪ лΣрҍол ҡƳΦ ¢ǾǊŘǑƝ ƳŀǘŜǊƛłƭȅ ǘŀƪ ƭȊŜ ŀōƭŀǘƻǾŀǘ ǎ ǾȇǊŀȊƴŠ 

ǾȅǑǑƝƳ ǾŜǊǘƛƪłƭƴƝƳ ǊƻȊƭƛǑŜƴƝƳΦ ±ȇǎƭŜŘƪȅ ǘŞǘƻ ǇǊłŎŜ ǎƭƻǳȌƝ Ƨŀƪƻ ǾȇŎƘƻȊƝ Řŀǘŀ ǇǊƻ ǘǊƻƧǊƻȊƳŠǊƴŞ 

ȊƻōǊŀȊƻǾłƴƝ όαо5 ƛƳŀƎƛƴƎάύ ŀ ŀƴŀƭȇȊǳ ƴŜőƛǎǘƻǘ ǎǘƻǇƻǾȇŎƘ ǇǊǾƪǻ Ǿ definovaném objemovém 

elementu materiálu. 

  



Analýza aromatických látek v iQOS cigaretách plynovou 

chromatografií 

 .ŎΦ DŀōǊƛŜƭŀ ¢ǻƳƻǾł όaнύ 

 ~ƪƻƭƛǘŜƭΥ ŘƻŎΦ wb5ǊΦ LƴƎΦ tŀǾŜƭ yŜȊŀƴƪŀΣ tƘΦ5Φ 

¢ŀǘƻ ǇǊłŎŜ ǎŜ ȊŀƳŠǌǳƧŜ ƴŀ ǇǊƻōƭŜƳŀǘƛƪǳ ȊłƪŀȊǳ ǇǊƻŘŜƧŜ ȊŀƘǌƝǾŀƴȇŎƘ ǘŀōłƪƻǾȇŎƘ ǾȇǊƻōƪǻ 

s ŎƘŀǊŀƪǘŜǊƛǎǘƛŎƪƻǳ ǇǌƝŎƘǳǘƝΣ ƪǘŜǊȇ ƴŀōȅƭ ǵőƛƴƴƻǎǘƛ Ǿ 2ŜǎƪŞ ǊŜǇǳōƭƛŎŜ ŘƴŜ ноΦ ǌƝƧƴŀ нлноΦ 

I ǇǌŜǎǘƻΣ ȌŜ je zákaz stanoven, konkrétní metodika pro identifikaci aromatických látek pomocí 

instrumentálních chemických metod dosud neexistuje v ǊłƳŎƛ /ŜƭƴŠ ǘŜŎƘƴƛŎƪŞ ƭŀōƻǊŀǘƻǌŜ 

/ŜƭƴƝ ǎǇǊłǾȅ 2ŜǎƪŞ ǊŜǇǳōƭƛƪȅΦ /ƝƭŜƳ ǘŞǘƻ ǇǊłŎŜ ƧŜ ǾȅǾƛƴƻǳǘ ƳŜǘƻŘƛƪǳ ǳƳƻȌƶǳƧƝŎƝ ƪƻƴǘǊƻƭǳ 

ŘƻŘǊȌƻǾłƴƝ ȊłƪŀȊǳ ǇǊƻŘŜƧŜ ƴŜƧǇǊƻŘłǾŀƴŠƧǑƝŎƘ ȊŀƘǌƝǾŀƴȇŎƘ ǘŀōłƪƻǾȇŎƘ ǾȇǊƻōƪǻ 

s ŎƘŀǊŀƪǘŜǊƛǎǘƛŎƪƻǳ ǇǌƝŎƘǳǘƝΦ ±ȅǾƛƴǳǘł ƳŜǘƻŘƛƪŀ ƧŜ ȊŀƭƻȌŜƴŀ ƴŀ ŀƴŀƭȇȊŜ ǎƻǳőŀǎƴȇŎƘ ƳŜǘƻŘ 

plynové chromatografie ve spojení s ƘƳƻǘƴƻǎǘƴƝ ǎǇŜƪǘǊƻƳŜǘǊƛƝ ǇƻǳȌƝǾŀƴȇŎƘ ǾŜ ǎǾŠǘŠ 

k identifikaci a kvantifikaci aromatických látek v ȊŀƘǌƝǾŀƴȇŎƘ ǘŀōłƪƻǾȇŎƘ ǾȇǊƻōŎƝŎƘΦ 

V ǇǌŜŘƪƭłŘŀƴŞ ǇǊłŎƛ je ŀƴŀƭȅȊƻǾłƴƻ ǎŜŘƳ ǊǻȊƴȇŎƘ ǇǌƝŎƘǳǘƝ ¢ŜǊǊŜŀ ƴłǇƭƴƝ ŀ ŘǾŠ ōŜȊǘŀōłƪƻǾŞ 

ƴłǇƭƴŠ [ŜǾƛŀΣ ǾǑŜŎƘƴȅ ƻŘ Ȋƴŀőƪȅ ƛvh{Φ błǇƭƴŠ jsou zkoumány plynovou chromatografií ve 

spojení s hmotnostní spektrometrií a vyhodnoceny metodou analýzy hlavních komponent.  

  



Analytická chemie II 

MÍSTO: A105 

KOMISE 

 

PǌŜŘǎŜŘŀ ƪƻƳƛǎŜΥ ŘƻŎΦ LƴƎΦ !ƴǘƻƴƝƴ YŀƶŀΣ tƘΦ5Φ 

2ƭŜƴƻǾŞ ƪƻƳƛǎŜΥ 

¶ tƘŀǊƳ5ǊΦ !ƭȌōŠǘŀ bŜƳŜǑƪŀƭƻǾłΣ tƘΦ5Φ 

¶ Ing. Karel Vávra, Ph.D. 

¶ Ing. Jan Neuman, Ph.D. (OPTIK INSTRUMENTS s.r.o) 

 

SEZNAM {h¦¢=¿N/N/I 

¶ Monika Felcmanová, B3, Ing. Lucie Kolesniková, Ph.D., Pyrolýza anhydridu kyseliny 

ōǳǘŀƴƻǾŞ Ȋ ǇƻƘƭŜŘǳ ǊƻǘŀőƴƝ ǎǇŜƪǘǊƻǎƪƻǇƛŜ 

¶ Zuzana Frková, B3, Ing. Magdaléna Vágnerová, Stanovení nové psychoaktivní látky 25E-

NBOH v potkaních tkáních metodou LC-MS 

¶ Petr Kalina, B3, Ing. Magdalena Vágnerová, Stanovení nové psychoaktivní látky 25E-

NBOH v potkaním séru metodou LC-MS 

¶ Barbora MikyskováΣ .оΣ ŘƻŎΦ wb5ǊΦ LƴƎΦ tŀǾŜƭ yŜȊŀƴƪŀΣ tƘΦ5ΦΣ Studium interakce 

syntetického geopolymeru s Cs-137 

¶ Barbora Poledníková, B3, Ing. Martin Havlík, Ph.D., Studium interakce oligo-Trögerových 

ōłȊƛ ǎ ƭŞőƛǾȅ ǇƻƳƻŎƝ ŀōǎƻǊǇőƴƝ ŀ ŜƳƛǎƴƝ ǎǇŜƪǘǊƻǎƪƻǇƛŜ 

¶ CǊŀƴǘƛǑŜƪ tǳǎŎƘ, B3, doc. Ing. Bohumil Dolenský, Ph.D., Studium molekulové struktury a 

ƪƻƳǇƭŜȄŀőƴƝŎƘ ǎŎƘƻǇƴƻǎǘƝ ƪŀƭƛȄŦȅǊƛƴǻ 

¶ YǊȅǑǘƻŦ ¢ǳǇȇ, B3, Ing. Martin Havlík, Ph.D., Nová generace polymethiniových solí a jejich 

ǾȅǳȌƛǘƝ Ǿ ǎŜƭŜƪǘƛǾƴƝƳ ōŀǊǾŜƴƝ ōǳƴŠƪ 

¶ aŀǊǘƛƴ ±ŀƴőǳǊŀΣ .оΣ ŘƻŎΦ wb5ǊΦ LƴƎΦ tŀǾŜƭ yŜȊŀƴƪŀΣ tƘΦ5ΦΣ Optimalizace podmínek pro 

ŎƘƛǊłƭƴƝ ǎŜǇŀǊŀŎƛ ƳƻŘŜƭƻǾŞƘƻ ƭŞőƛǾŀ ƪŀǇƛƭłǊƴƝ ŜƭŜƪǘǊƻŦƻǊŞȊƻǳ 

 

  



tȅǊƻƭȇȊŀ ŀƴƘȅŘǊƛŘǳ ƪȅǎŜƭƛƴȅ ōǳǘŀƴƻǾŞ Ȋ ǇƻƘƭŜŘǳ ǊƻǘŀőƴƝ 

spektroskopie 

 Monika Felcmanová (B3) 

 ~ƪƻƭƛǘŜƭΥ Ing. Lucie Kolesniková, Ph.D. 

tȅǊƻƭȅǘƛŎƪŞ ǊŜŀƪŎŜ ǎŜ ƧƛȌ ŘƭƻǳƘƻǳ Řƻōǳ ǾȅǳȌƝǾŀƧƝ ǇǊƻ ǎȅƴǘŞȊǳ ǊǻȊƴȇŎƘ ŎƘŜƳƛŎƪȇŎƘ ƭłǘŜƪΣ ǾőŜǘƴŠ 

ǎƭƻǳőŜƴƛƴΣ ƪǘŜǊŞ Ƨǎƻǳ Ȋŀ ōŠȌƴȇŎƘ ǇƻŘƳƝƴŜƪ ƴŜǎǘŀōƛƭƴƝ ŀ ƻōǘƝȌƴŠ ƛŘŜƴǘƛŦƛƪƻǾŀǘŜƭƴŞΦ aŜȊƛ ǘȅǘƻ 

ƭłǘƪȅ ǎŜ ǌŀŘƝ ƴŀǇǌƝƪƭŀŘ ƛƳƛƴȅΣ ƪŀǊōŜƴȅΣ ǊŀŘƛƪłƭȅ ƴŜōƻ ǘŀƪŞ keteny. Po detekci ketenu 

v ƳŜȊƛƘǾŠȊŘƴŞƳ ǇǊƻǎǘǌŜŘƝ ǇƻƳƻŎƝ ǊƻǘŀőƴƝ ǎǇŜƪǘǊƻǎƪƻǇƛŜ ǎŜ ǘŀǘƻ ƳƻƭŜƪǳƭŀ ŀ ƧŜƧƝ ŘŜǊƛǾłǘȅ ǎǘŀƭȅ 

ǇǌŜŘƳŠǘŜƳ ŀǎǘǊƻŦȅȊƛƪłƭƴƝƘƻ ǾȇȊƪǳƳǳΦ LŘŜƴǘƛŦƛƪŀŎŜ ƳŜǘƘȅƭƪŜǘŜƴǳ Ǿ ǊƻŎŜ нлно ǾȅōƝȊƝ ƪ ƘƭŜŘłƴƝ 

ƴłǎƭŜŘǳƧƝŎƝƘƻ őƭŜƴǳ ƘƻƳƻƭƻƎƛŎƪŞ ǌŀŘȅ ς ethylketenu. Tato molekula, která dosud postrádá 

ƪƭƝőƻǾł ǎǇŜƪǘǊƻǎƪƻǇƛŎƪł ŘŀǘŀΣ ǎŜ ǎǘłǾł ŎƝƭŜƳ ǘŞǘƻ ǇǊłŎŜΣ ƧŜƧƝƳȌ ǵőŜƭŜƳ ƧŜ Ǉƻǎƪȅǘƴƻǳǘ ǇǌŜǎƴł 

ǊŜŦŜǊŜƴőƴƝ ǎǇŜƪǘǊŀ ǇǊƻ ƧŜƧƝ ƧŜŘƴƻȊƴŀőƴƻǳ ƛŘŜƴǘƛŦƛƪŀŎƛ Ǿ ƳŜȊƛƘǾŠȊŘƴŞƳ prostoru. Bude 

sledována pyrolytická reakce anhydridu kyseliny butanové, ǇǌƛőŜƳȌ ƻőŜƪłǾŀƴȇƳ ǇǊƻŘǳƪǘŜƳ 

ƧŜ ǇǊłǾŠ ŜǘƘȅƭƪŜǘŜƴΦ Y ƳƻƴƛǘƻǊƻǾłƴƝ ŀ ƛŘŜƴǘƛŦƛƪŀŎƛ ǇǊƻŘǳƪǘǻ ōǳŘŜ ǇƻǳȌƛǘŀ ǊƻǘŀőƴƝ 

spektroskopie. 

 

  



Stanovení nové psychoaktivní látky 25E-NBOH 

v potkaních tkáních metodou LC-MS 

 Zuzana Frková (B3) 

 ~ƪƻƭƛǘŜƭΥ LƴƎΦ aŀƎŘŀƭŞƴŀ Vágnerová 

bƻǾŞ ǇǎȅŎƘƻŀƪǘƛǾƴƝ ǎǳōǎǘŀƴŎŜ Ƨǎƻǳ ƭłǘƪȅΣ ƪǘŜǊŞ ƴŀǇƻŘƻōǳƧƝ ǵőƛƴƪȅ ƻōŜŎƴŠ ȊƴłƳȇŎƘ ŘǊƻƎΦ aŀƧƝ 

ǇƻŘƻōƴƻǳΣ ŀƭŜ ƻŘƭƛǑƴƻǳ ǎǘǊǳƪǘǳǊǳ ŀ ǘƻǳǘƻ ƳƻŘƛŦƛƪŀŎƝ ǳƴƛƪŀƧƝ ǇǌŜŘ ƭŜƎƛǎƭŀǘƛǾƴƝ ƪƻƴǘǊƻƭƻǳΦ 

błǎƭŜŘƪŜƳ ǳȌƛǘƝ ǘŠŎƘǘƻ ƭłǘŜƪ ōȅƭŀ ȊŀȊƴŀƳŜƴłƴŀ ŎŜƭł ǌŀŘŀ ƛƴǘƻȄƛƪŀŎƝ ŀ ǵƳǊǘƝΦ WŜ ƴŜȊōȅǘƴŞ 

ȊƪƻǳƳŀǘ ŦŀǊƳŀƪƻƭƻƎƛŎƪŞ Ǿƭŀǎǘƴƻǎǘƛ ǘŠŎƘǘƻ ǎƭƻǳőŜƴƛƴ ƪǾǻƭƛ ƘƭǳōǑƝƳǳ ǇƻǊƻȊǳƳŠƴƝ ƧŜƧƛŎƘ ǵőƛƴƪǻ 

a rizik spojených s ǳȌƝǾłƴƝƳΦ [łǘƪŀ нр9-NBOH ze skupiny N-ōŜƴȊȅƭǇƘŜƴŜǘƘȅƭŀƳƛƴǻ ōȅƭŀ 

poprvé identifikována v Brazílii v roce 2018. Jde o ǎǘƛƳǳƭŀőƴƝ ƭłǘƪǳ ǾȅƪŀȊǳƧƝŎƝ ƘŀƭǳŎƛƴƻƎŜƴƴƝ 

ŜŦŜƪǘΦ aŜȊƛ ƴŜȌłŘƻǳŎƝ ǵőƛƴƪȅ ǇŀǘǌƝ ƴŀǇǌƝƪƭŀŘ ǎŜǊƻǘƻƴƛƴƻǾȇ ǎȅƴŘǊƻƳΣ ƘȅǇŜǊǘŜǊƳƛŜΣ ȊǘǊłǘŀ 

ǾŠŘƻƳƝ ŀ Ǿ ƴŠƪǘŜǊȇŎƘ ǇǌƝǇŀŘŜŎƘ ƛ ǎƳǊǘΦ /ƝƭŜƳ ǇǊłŎŜ ƧŜ ǾȇǾƻƧ ŀ ǾŀƭƛŘŀŎŜ ƳŜǘƻŘȅ ƪŜ ǎǘŀƴƻǾŜƴƝ 

této látky v reálnȇŎƘ ǾȊƻǊŎƝŎƘ ǇƻǘƪŀƴƝŎƘ ƳƻȊƪǻΦ K analýze byl ǾȅǳȌƛǘ ƪŀǇŀƭƛƴƻǾȇ ŎƘǊƻƳŀǘƻƎǊŀŦ 

s hmotnostní detekcí (LC-MS) s ōƛǇƘŜƴȅƭƻǾƻǳ ƪƻƭƻƴƻǳΦ tǊƻ ǇǌƝǇǊŀǾǳ ǾȊƻǊƪǻ ōȅƭŀ ǇƻǳȌƛǘŀ 

ǊƻȊǇƻǳǑǘŠŘƭƻǾł ŜȄǘǊŀƪŎŜ ǎ ǳȌƛǘƝƳ ŜǘƘȅƭŀŎŜǘłǘǳΦ .ŠƘŜƳ ǾȇǾƻƧŜ ƳŜǘƻŘȅ ōȅƭ ƪƭŀŘŜƴ ŘǻǊŀȊ ƴŀ 

ŘƻǎǘŀǘŜőƴƻǳ ǾȇǘŠȌƴƻǎǘ ŀ ƳƛƴƛƳŀƭƛȊŀŎƛ ƳŀǘǊƛőƴƝƘƻ ŜŦŜƪǘǳΦ ±ȅǾƛƴǳǘł ƳŜǘƻŘŀ ōȅƭŀ ǇƻǘŞ ǵǎǇŠǑƴŠ 

ǾŀƭƛŘƻǾłƴŀΦ ± ŘŀƭǑƝ ŦłȊƛ ǎŜ ȊŀƳŠǌƝƳŜ ƴŀ ŀƴŀƭȇȊǳ ǊŜłƭƴȇŎƘ ǾȊƻǊƪǻΦ ±ȇǎƭŜŘƴł Řŀǘŀ ƴłǎƭŜŘƴŠ 

ǇƻǎƭƻǳȌƝ ƪ ŘƻǇƭƴŠƴƝ ŦŀǊƳŀƪƻƭƻƎƛŎƪŞƘƻ ǇǊƻŦƛƭǳ нр9-NBOH v rámci probíhající farmakokinetické 

studie. 

 

  



Stanovení nové psychoaktivní látky 25E-NBOH 

v potkaním séru metodou LC-MS 

 Petr Kalina 

 ~ƪƻƭƛǘŜƭΥ Ing. Magdaléna Vágnerová 

25E-NBOH je nová psychoaktivní látka pŀǘǌící do skupiny N-benzylpheƴŜǘƘȅƭŀƳƛƴǻ. Objevovat 

ǎŜ Ȋŀőŀƭŀ Ǿ roce 2018 ōŠƘŜƳ ȊłŎƘȅǘǻ ƴŀ ǵȊŜƳƝ ƧƛȌƴƝ !ƳŜǊƛƪȅ ŀ Ǿ ǎƻǳőŀǎƴŞ ŘƻōŠ je ǎǘłƭŜ ŘƻōǌŜ 

dostupná na internetu. ZǇǻǎƻōƛƭa ƴŠƪƻƭƛƪ akutních intoxikací, a proto je nutné ji prozkoumat 

Ȋ ŘǻǾƻŘǳ ǇƻȊƴłƴƝ ƧŜƧƝƘƻ ƳŜŎƘŀƴƛǎƳǳ ǘƻȄƛŎƛǘȅΦ ał ǇǊłŎŜ ƧŜ ȊŀƳŠǌŜƴŀ ƴŀ ǎǘŀƴƻǾŜƴƝ této látky 

v potkaním séru pomocí kapalinové chromatografie spojené s hmotnostním spektrometrem 

(LC-MS). Výstupem bude postup stanovení 25E-NBOH ve vzorcích potkaního séra. .ŠƘŜƳ 

ǇǊłŎŜ Ǿ ƭŀōƻǊŀǘƻǌƛ byly optimalizovány jednotlivŞ ǇŀǊŀƳŜǘǊȅ ǎŜǇŀǊŀőƴƝ ƳŜǘƻŘȅΦ tƻŘŀǌƛƭƻ se 

separovat parentní látkuΣ т ƳŜǘŀōƻƭƛǘǻ ŀ н ƛƴǘŜǊƴƝ ǎǘŀƴŘŀǊŘȅ ƴŀ ōƛǇƘŜƴȅƭƻǾŞ ƪƻƭƻƴŠ Ȋŀ ǇƻƳƻŎƝ 

gradientové eluce. Byla vyvinuta vhodná ŜȄǘǊŀƪőƴƝ ƳŜǘƻŘa, kde bylo cíleno ƴŀ ŘƻǎǘŀǘŜőƴƻǳ 

ǾȇǘŠȌƴƻǎǘ a ƳƛƴƛƳłƭƴƝ ƳŀǘǊƛőƴƝ Ŝfekt. Optimalizovaný postup proteinové precipitace byl 

ǵǎǇŠǑƴŠ ǾŀƭƛŘƻǾłƴ. Následovat bude ŀƴŀƭȇȊŀ ǊŜłƭƴȇŎƘ ǾȊƻǊƪǻ ǇƻǘƪŀƴƝƘƻ ǎŞǊŀ ƻōǎŀƘǳƧƝŎƝƘƻ 

25E-b.hIΦ ¢ŀǘƻ Řŀǘŀ ōǳŘƻǳ ǎƭƻǳȌƛǘ Ƨŀƪƻ ȊłƪƭŀŘ probíhající farmakokinetické studie.   

 

 

 

 

 

 

  

25E-NBOH 

2-(((4-ethyl-2,5-dimethoxyphenethyl)amino)methyl)phenol 



Studium interakce syntetického geopolymeru s Cs-137 

 Barbora Mikysková (B3) 

 ~ƪƻƭƛǘŜƭΥ ŘƻŎΦ wb5ǊΦ LƴƎΦ tŀǾŜƭ yŜȊŀƴƪŀΣ tƘΦ5Φ 

wƻǎǘƻǳŎƝ ƳƴƻȌǎǘǾƝ ǊŀŘƛƻŀƪǘƛǾƴƝƘƻ ƻŘǇŀŘǳ ǾȅȌŀŘǳƧŜ ƘƭŜŘłƴƝ ōŜȊǇŜőƴȇŎƘ ǌŜǑŜƴƝ ǇǊƻ ƧŜƘƻ 

ƘƭǳōƛƴƴŞ ǳƪƭłŘłƴƝΦ ¢Ŝƴǘƻ ƻŘǇŀŘ ǇǌŜŘǎǘŀǾǳƧŜ ŘƭƻǳƘƻŘƻōŞ ǊƛȊƛƪƻ ǇǊƻ ȌƛǾƻǘƴƝ ǇǊƻǎǘǌŜŘƝ ŀ ƭƛŘǎƪŞ 

ȊŘǊŀǾƝΣ ǇǊƻǘƻ ƧŜ ƴǳǘƴŞ ǾȅǾƝƧŜǘ ŜŦŜƪǘƛǾƴƝ ȊǇǻǎƻōȅ ƧŜƘƻ ƛȊƻƭŀŎŜΦ WŜŘƴƻǳ Ȋ ƳƻȌƴƻǎǘƝ Ƨǎƻǳ 

geopolymery, které jsou inovativními materiály s vysokou chemickou odolností a vhodnými 

ƳŜŎƘŀƴƛŎƪȇƳƛ ǾƭŀǎǘƴƻǎǘƳƛΣ ŎƻȌ Ȋ ƴƛŎƘ őƛƴƝ ǇŜǊǎǇŜƪǘƛǾƴƝ ōŀǊƛŞǊǳ ǇǊƻ ȊŀƳŜȊŜƴƝ ƳƛƎǊŀŎŜ 

ǊŀŘƛƻŀƪǘƛǾƴƝŎƘ ǇǊǾƪǻΦ Tato práce se zabývá studiem interakce syntetického geopolymeru 

s radionuklidem Cs-137 Ȋŀ ǵőŜƭŜƳ ǇƻǎƻǳŘƛǘ ǾȅǳȌƛǘŜƭƴƻǎǘ ƎŜƻǇƻƭȅƳŜǊǳ Ǿ ƘƭǳōƛƴƴȇŎƘ ǵƭƻȌƛǑǘƝŎƘ 

radioaktivního odpadu. Práce zkoumá termodynamickou stránku sorpce Cs-137 a hodnotí 

ƧŜƧƛŎƘ ǎŎƘƻǇƴƻǎǘ ȊŀŘǊȌƻǾŀǘ ǘŜƴǘƻ ǊŀŘƛƻƴǳƪƭƛŘ Ǿ ǊǻȊƴȇŎƘ ǇƻŘƳƝƴƪłŎƘ ǎƛƳǳƭǳƧƝŎƝŎƘ ǇǊƻǎǘǌŜŘƝ 

ǵƭƻȌƛǑǘŠΦ ±ȇǎƭŜŘƪȅ ƳƻƘƻǳ ǇǌƛǎǇŠǘ ƪ ǾȇǾƻƧƛ ƴƻǾȇŎƘ ƳŀǘŜǊƛłƭǻ ǇǊƻ ŜŦŜƪǘivní izolaci radioaktivních 

ƻŘǇŀŘǻ ŀ ƪ ǇƻǎƻǳȊŜƴƝ ŘƭƻǳƘƻŘƻōŞ ǎǘŀōƛƭƛǘȅ ƎŜƻǇƻƭȅƳŜǊǳ Ǿ ƪƻƴǘŀƪǘƴƝƳ ǇǊƻǎǘǌŜŘƝ ƘƭǳōƛƴƴȇŎƘ 

ǵƭƻȌƛǑǙΦ 

  



Studium interakce oligo-Trögerových bází s ƭŞőƛǾȅ 

ǇƻƳƻŎƝ ŀōǎƻǊǇőƴƝ ŀ ŜƳƛǎƴƝ ǎǇŜƪǘǊƻǎƪƻǇƛŜ 

 Barbora Poledníková (B3) 

 ~ƪƻƭƛǘŜƭΥ LƴƎΦ IŀǾƭƝƪ aŀǊǘƛƴΣ tƘΦ5Φ 

Oligo-Trögerovy báze jsou látky s ƧŜŘƛƴŜőƴȇƳƛ ǎǘǊǳƪǘǳǊƴƝƳƛ ǾƭŀǎǘƴƻǎǘƳƛΣ ƪǘŜǊŞ ƴŀōƝȊŜƧƝ ǑƛǊƻƪŞ 

ƳƻȌƴƻǎǘƛ ǾȅǳȌƛǘƝΦ WŜŘƴƝƳ Ȋ ǳƴƛƪłǘƴƝŎƘ ȊłǎǘǳǇŎǻ ǘŞǘƻ ǎƪǳǇƛƴȅ Ƨǎƻǳ calix-Trogerovy báze. Díky 

ǎǾŞ ǎǘǊǳƪǘǳǌŜ ƻōǎŀƘǳƧƝŎƝ ƪŀǾƛǘǳ Ƴƻhou fungovat jako molekulové receptory schopné hostit 

ƧƛƴŞ ƳƻƭŜƪǳƭȅ ƴŜōƻ ƛƻƴǘȅΦ ± ƳŜŘƛŎƝƴŠ ǘŀƪ ƳƻƘƻǳ ōȇǘ ǾȅǳȌƛǘȅ Ƨŀƪƻ ƴƻǎƛőŜ ƭŞőƛǾ ǇǊƻ ŎƝƭŜƴŞ 

ŘƻǊǳőƻǾłƴƝ ŀ ǎƴƝȌŜƴƝ ǘƻȄƛŎƛǘȅ ƭŞőƛǾŀΦ ¢Ŝƴǘƻ ǇǌƝǎǘǳǇ ǊƻǾƴŠȌ ƳǻȌŜ ȊƭŜǇǑƻǾŀǘ ǵőƛƴƴƻǎǘ ƭŞőōȅ 

ȊǾȇǑŜƴƝƳ ǎǘŀōƛƭƛǘȅ ŀ ōƛƻ-ŘƻǎǘǳǇƴƻǎǘƛ ƭŞőƛǾŀΦ ¢ŀǘƻ ǇǊłŎŜ ǎŜ ȊŀƳŠǌǳƧŜ ƴŀ ǎȅƴǘŞȊǳ 

ŘŜǊƛǾłǘǻ calix-¢ǊƻƎŜǊƻǾȅ ōłȊŜ ŀ ƴŀ ǎǇŜƪǘǊƻǎƪƻǇƛŎƪŞ ǎǘǳŘƛǳƳ ƛƴǘŜǊŀƪŎƝ ǘŠŎƘǘƻ ǊŜŎŜǇǘƻǊǻ 

s ǾȅōǊŀƴȇƳƛ ƭŞőƛǾȅΦ 

  



{ǘǳŘƛǳƳ ƳƻƭŜƪǳƭƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ƪƻƳǇƭŜȄŀőƴƝŎƘ 

schopností kalix[n]ŦȅǊƛƴǻ 

 CǊŀƴǘƛǑŜƪ tǳǎŎƘ (B3) 

 ~ƪƻƭƛǘŜƭΥ doc. Ing. Bohumil Dolenský, Ph.D. 

tǊłŎŜ ƧŜ ȊŀƳŠǌŜƴŀ ƴŀ ǎǘǳŘƛǳƳ Ƴłƭƻ ǇǊƻȊƪƻǳƳŀƴȇŎƘ ƪŀƭƛȄ[n]ŦȅǊƛƴǻΣ ƪǘŜǊŞ ƳŀƧƝ ǇƻǘŜƴŎƛłƭƴƝ 

ǾȅǳȌƛǘƝ Ƨŀƪƻ ƳƻƭŜƪǳƭƻǾé ǊŜŎŜǇǘƻǊȅ ǇǊƻ ƪƻƴǎǘǊǳƪŎƛ ǎŜƴȊƻǊǻΦ tƻőŜǘ ŘƛǇȅǊǊȅƭƳŜǘƘŀƴƻǾȇŎƘ 

jednotek n v kalix[n]ŦȅǊƛƴǳ ǌƝŘƝ ǇƻőŜǘ ǾŀȊŜōƴȇŎƘ ƳƝǎǘΣ ǾŜƭƛƪƻǎǘ ƪŀǾƛǘȅ ŀ ǘƝƳ ƛ ǎŜƭŜƪǘƛǾƛǘǳ Ǿǻőƛ 

ƛƻƴǘǻƳΦ {ŜƭŜƪǘƛǾƛǘȅ ƪŀƭƛȄ[n]ŦȅǊƛƴǻ ƭȊŜ ƛŘŜƴǘƛŦƛƪƻǾŀǘ ƧƛȌ Ǉǌƛ ǎŀƳƻǘƴŞ ǇǌƝǇǊŀǾŠΣ ƪŘȅ ǇǌƝǘƻƳƴƻǎǘ 

potenciálního analytu v ǊŜŀƪőƴƝ ǎƳŠǎƛ ȊǾȇǑƝ ǾȇǘŠȌŜƪ ƪƻƳǇƭŜƳŜƴǘłǊƴƝƘƻ ǊŜŎŜǇǘƻǊǳ όǘȊǾΦ 

templátový efekt). Z tƻƘƻǘƻ ŘǻǾƻŘǳ ōȅƭ ǎƭŜŘƻǾłƴ ǾƭƛǾ ǊǻȊƴȇŎƘ ƪŀǘƛƻƴǘǻΣ ŀƴƛƻƴǘǻ ŀ ƪƻƴŎŜƴǘǊŀŎŜ 

ǾȇŎƘƻȊƝ ƭłǘƪȅ ƴŀ ǾȇǘŠȌƪȅ ǇǌƝǇǊŀǾΦ ½Ŝ ǎŞǊƛŜ Ǉƻƪǳǎǻ ōȅƭŀ ǇƻǊƻǾƴłƴŀ ǎŜƭŜƪǘƛǾƛǘŀ ƪŀƭƛȄ[n]ŦȅǊƛƴǻ Ǿǻőƛ 

ǊǻȊƴȇƳ ƛƻƴǘǻƳΦ tǊƻ ǎǘŀƴƻǾŜƴƝ ƳƻƭŜƪǳƭƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ǎǘǳŘƛǳƳ ǾƭŀǎǘƴƻǎǘƝ ƪŀƭƛȄ[n]ŦȅǊƛƴǻ ōȅƭȅ 

ǾȅǳȌƛǘȅ ȊŜƧƳŞƴŀ ƳŜǘƻŘȅ bawΣ a{ ŀ [/-¦±Φ bŀ ȊłƪƭŀŘŠ ǇƻȊƴŀǘƪǻ Ȋ ŜȄǇŜǊƛƳŜƴǘǻ ōǳŘŜ ǇƻǘŞ 

ƴŀǾǊȌŜƴ ȊǇǻǎƻō ƳƻȌƴŞƘƻ ǾȅǳȌƛǘƝΦ 

 

  



bƻǾł ƎŜƴŜǊŀŎŜ ǇƻƭȅƳŜǘƘƛƴƛƻǾȇŎƘ ǎƻƭƝ ŀ ƧŜƧƛŎƘ ǾȅǳȌƛǘƝ 

v ǎŜƭŜƪǘƛǾƴƝƳ ōŀǊǾŜƴƝ ōǳƴŠƪ 

 YǊȅǑǘƻŦ ¢ǳǇȇ ό.оύ 

 ~ƪƻƭƛǘŜƭΥ LƴƎΦ IŀǾƭƝƪ aartin Ph.D. 

tŜƴǘŀƳŜǘƘƛƴƛƻǾŞ ǎƻƭƛ όta{ύ Ƨǎƻǳ ƻǊƎŀƴƛŎƪŞ ǎƭƻǳőŜƴƛƴȅ ǇŀǘǌƝŎƝ Řƻ ǎƪǳǇƛƴȅ ŎȅŀƴƛƴƻǾȇŎƘ ōŀǊǾƛǾΣ 

ƪǘŜǊł ǎŜ ǾȅȊƴŀőǳƧƝ ǳƴƛƪłǘƴƝƳƛ ǎǇŜƪǘǊłƭƴƝƳƛ ǾƭŀǎǘƴƻǎǘƳƛ ŀ ōƛƻƭƻƎƛŎƪƻǳ ŀƪǘƛǾƛǘƻǳΦ ta{ őŀǎǘƻ 

ƴŀŎƘłȊŜƧƝ ǳǇƭŀǘƴŠƴƝ Ƨŀƪƻ ƛƴǘǊŀŎŜƭǳƭłǊƴƝ ŦƭǳƻǊŜǎŎŜƴőƴƝ ǎƻƴŘȅ ƴŜbo jako barviva v biologii a 

ƳŜŘƛŎƝƴŠ ǇǊƻ ȊƻōǊŀȊƻǾłƴƝ ǘƪłƴƝ ŀ ǎƭŜŘƻǾłƴƝ ōƛƻƭƻƎƛŎƪȇŎƘ ǇǊƻŎŜǎǻΦ {ǇŜƪǘǊłƭƴƝ Ǿƭŀǎǘƴƻǎǘƛ ŀ 

ǾȇǊŀȊƴł ǇǊƻǘƛƴłŘƻǊƻǾł ŀƪǘƛǾƛǘŀ ƧŜ ǘŀƪŞ ǇǌŜŘǳǊőǳƧŜ ƪ ǾȅǳȌƛǘƝ Ǿ ƻōƭŀǎǘƛ ƪƻƳōƛƴƻǾŀƴŞ 

ǇǊƻǘƛƴłŘƻǊƻǾŞ ǘŜǊŀǇƛƛΦ ¢ŀǘƻ ǇǊłŎŜ ǎŜ ǾŠƴǳƧŜ ǇǌƝǇǊŀǾŠ ŀ ǎtudiu nového typu bis-

pentamethiniových solí.  

  



Optimalizace podmínek pro chirální separaci 

ƳƻŘŜƭƻǾŞƘƻ ƭŞőƛǾŀ ƪŀǇƛƭłǊƴƝ ŜƭŜƪǘǊƻŦƻǊŞȊƻǳ 

 aŀǊǘƛƴ ±ŀƴőǳǊŀ (B3) 

 ~ƪƻƭƛǘŜƭΥ ŘƻŎΦ wb5ǊΦ LƴƎΦ tŀǾŜƭ yŜȊŀƴƪŀΣ tƘΦ5Φ 

{ƻǳőŀǎƴȇ ǘǊŜƴŘ ǾŜ ŦŀǊƳŀŎƛƛ ǎƳŠǊǳƧŜ ƪ ǾȅǳȌƝǾłƴƝ ƧŜŘƴƻǘƭƛǾȇŎƘ ŜƴŀƴǘƛƻƳŜǊǳ ŎƘƛǊłƭƴƝŎƘ ƭŞőƛǾΦ 

aƴƻƘł ŎƘƛǊłƭƴƝ ƭŞőƛǾŀ ǘƻǘƛȌ ǾȅƪŀȊǳƧƝ ǊƻȊŘƝƭƴƻǳ ōƛƻƭƻƎƛŎƪƻǳ ŀƪǘƛǾƛǘǳ ǎǾȇŎƘ ŜƴŀƴǘƛƻƳŜǊǻΦ ¢Ŝƴǘƻ 

ǊƻȊŘƝƭ ƳǻȌŜ ƳƝǘ ƪƭƝőƻǾȇ ŘƻǇŀŘ ƴŀ ǵőƛƴƴƻǎǘ ƭŞőōȅΣ ǇǌƛőŜƳȌ ǇƻǳȌƛǘƝ őƛǎǘŞƘƻ ŜƴŀƴǘƛƻƳŜǊǳ őŀǎǘƻ 

ȊƴŀƳŜƴł ƴŜƧŜƴ ȊǾȇǑŜƴƝ ŦŀǊƳŀƪƻƭƻƎƛŎƪŞƘƻ ǵőƛƴƪǳΣ ŀƭŜ ƛ ǾȇǊŀȊƴŞ ǎƴƝȌŜƴƝ ǊƛȊƛƪŀ ƴŜȌłŘƻǳŎƝŎƘ 

ǾŜŘƭŜƧǑƝŎƘ ǵőƛƴƪǻΦ ¢Ŝƴǘƻ Ŧŀƪǘ ǇƻŘǘǊƘǳƧŜ ǇƻǘǌŜōǳ ǎǇƻƭŜƘƭƛǾȇŎƘ ŀƴŀƭȅǘƛŎƪȇŎƘ ƳŜǘƻŘ ǇǊƻ 

ŜƴŀƴǘƛƻǎŜǇŀǊŀŎƛ ŀ ŀƴŀƭȇȊǳ ǘŠŎƘǘƻ ƭŞőƛǾΦ WŜŘƴƻǳ Ȋ ǾƘƻŘƴȇŎƘ ƳŜǘƻŘ ƧŜ ƪŀǇƛƭłǊƴƝ ŜƭŜƪǘǊƻŦƻǊŞȊŀΣ 

ƪǘŜǊł ǳƳƻȌƶǳƧŜ ǊȅŎƘƭƻǳ ǎŜǇŀǊŀŎƛ ŜƴŀƴǘƛƻƳŜǊǻ Ȋŀ ǎƻǳőŀǎƴŠ ǾŜƭƳƛ ŘƻōǊŞƘƻ ǊƻȊƭƛǑŜƴƝΦ V rámci 

této práce byly optimalizovány podmínky pro chirální separaci mandlové kyseliny. Tato 

ǎƭƻǳőŜƴƛƴŀ Ƴł ǾŜƭƪȇ ǾȇȊƴŀƳ Ǿ ƭŞƪŀǌǎƪŞƳ ŀ ŎƘŜƳƛŎƪŞƳ ƻŘǾŠǘǾƝΦ όR)-mandlová kyselina má 

ƪƭƝőƻǾƻǳ Ǌƻƭƛ Ǉǌƛ ǾȇǊƻōŠ ǎŜƳƛ-ǎȅƴǘŜǘƛŎƪȇŎƘ ŎŜŦŀƭƻǎǇƻǊƛƴǻ ŀ ǇŜƴƛŎƛƭƛƴǻΦ {ŜǇŀǊŀŎŜ ōȅƭŀ ǇǊƻǾłŘŠƴŀ 

ǇƻƳƻŎƝ ƪƻƳŜǊőƴŠ ŘƻǎǘǳǇƴŞƘƻ -ɹcyclodextrinu jako chirálního selektoru. Podmínky pro 

ŎƘƛǊłƭƴƝ ǎŜǇŀǊŀŎƛ ōȅƭȅ ƻǇǘƛƳŀƭƛȊƻǾłƴȅ ȊƳŠƴƻǳ ǾƭƻȌŜƴŞƘƻ ƴŀǇŠǘƝ ŀ ǎƭƻȌŜƴƝƳ ȊłƪƭŀŘƴƝƘƻ 

ŜƭŜƪǘǊƻƭȅǘǳ όǊǻȊƴŞ ƘƻŘƴƻǘȅ ǇIΣ ƪƻƴŎŜƴǘǊŀŎŜ ǇǳŦǊǳ ŀ ƳƴƻȌǎǘǾƝ ǇǌƝŘŀǾƪǳ ƻǊƎŀƴƛŎƪŞƘƻ 

ƳƻŘƛŦƛƪłǘƻǊǳΣ Ǿ ǘƻƳǘƻ ǇǌƝǇŀŘŠ ƳŜǘƘŀƴƻƭǳύΦ 
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Fyzikální chemie I 

MÍSTO: A125 

KOMISE: 

 

tǌŜŘǎŜŘŀ ƪƻƳƛǎŜΥ ǇǊƻŦΦ LƴƎΦ YǾŠǘƻǎƭŀǾ wǻȌƛőƪŀΣ /{ŎΦ 

2ƭŜƴƻǾŞ ƪƻƳƛǎŜΥ 

¶ doc. Ing. Pavel Izák, Ph.D., DSc. 

¶ Ing. Marcela Tkadlecová, CSc. 

¶ Ing. Tereza-aŀǊƪŞǘŀ 5ǳǊřłƪƻǾłΣ tƘΦ5Φ ό5ƛǾŜǊǎŜȅ - A Solenis Comany) 

¶ LƴƎΦ aŀǊǘƛƴ wǻȌƛőƪŀ όhw[9b ¦ƴƛǇŜǘǊƻƭ wt!ύ 

 

SEZNAM {h¦¢=¿N/N/I 

¶ 9ƭƛǑƪŀ !ǊƭǘƻǾłΣ .оΣ LƴƎΦ ±ƻƧǘŠŎƘ ~ǘŜƧŦŀΣ tƘΦ5ΦΣ Charakterizace alternativních paliv-

ǇƻƭȅόƻȄȅƳŜǘƘȅƭŜƴύŘƛŀƭƪȅƭŜǘƘŜǊǻ 

¶ Jakub Havránek, B3, Ing. Marcela Dendisová, Ph.D., Studium adǎƻǊǇőƴƝŎƘ ƳŜŎƘŀƴƛǎƳǻ 

ǘƘƛƻƭǻ ƴŀ ǇƭŀǎƳƻƴƛŎƪŞ ǎŜƴȊƻǊȅ 

¶ aŀǊƪŞǘŀ bŠƳŎƻǾł, B3, Ing. Ivan Kopal, Studium povrchem zesíleného Ramanova 

ǊƻȊǇǘȅƭǳ ōŜǊōŜǊƛƴǳ Ǿ ǎȅǎǘŞƳŜŎƘ ǎ ǇǊƻƳŠƴƭƛǾƻǳ ƪƻƴŎŜƴǘǊŀŎƝ ƴŀƴƻőłǎǘƛŎ 

¶ WƛǌƝ ~ƴŀƧŘǊΣ .оΣ LƴƎΦ ±ƻƧǘŠŎƘ ~ǘŜƧŦŀΣ tƘΦ5ΦΣ ±ȇǾƻƧ ǇǊƻǘƻƪƻƭǻ ǇǊƻ ǎǘŀǘŜ-of-the-art 

ǘŜǊƳƻŘȅƴŀƳƛŎƪȇ ǇƻǇƛǎ ŀƪǘƛǾƴƝŎƘ ŦŀǊƳŀŎŜǳǘƛŎƪȇŎƘ ǎƭƻȌŜƪ 

¶ aŀǊƛŜ ~ǘǊǳƳŦƻǾł, B3, Ing. Alena Randová, Ph.D., PovǊŎƘƻǾŞ ƴŀǇŠǘƝ Ƨŀƪƻ ŦǳƴƪŎŜ ǎƭƻȌŜƴƝ 

pro binární kapalný systém oktan + hexan-1-ƻƭ Ǉǌƛ нр ϲ/ 

¶ Adéla Ulrichová, B3, prof. Ing. Karel Friess, Ph.D., ±ȇǾƻƧ ŀ ǘŜǎǘƻǾłƴƝ ƴƻǾȇŎƘ ǘȅǇǻ 

ƪƻƳǇƻȊƛǘƴƝŎƘ ǎŜǇŀǊŀőƴƝŎƘ ƳŜƳōǊłƴ ƴŀ ōłȊƛ ǇƻƭȅƳŜǊǻ ŀ ahC ƴŀƴƻőłǎǘƛŎ ǇǊƻ ŎƝƭŜƴƻǳ 

sepaǊŀŎƛ Ǉƭȅƴǻ 

 



Charakterizace alternativních paliv ς 

ǇƻƭȅόƻȄȅƳŜǘƘȅƭŜƴύŘƛŀƭƪȅƭŜǘƘŜǊǻ 

 9ƭƛǑƪŀ !ǊƭǘƻǾł ό.оύ 

 ~ƪƻƭƛǘŜƭΥ LƴƎΦ ±ƻƧǘŠŎƘ ~ǘŜƧŦŀΣ tƘΦ5Φ 

 

tƻƭȅόƻȄȅƳŜǘƘȅƭŜƴύŘƛŀƭƪȅƭŜǘƘŜǊȅΣ ȊƪǊłŎŜƴŠ ha9Σ Ƨǎƻǳ ƘƻƳƻƭƻƎƛŎƪƻǳ ǌŀŘƻǳ ǎƭƻǳőŜƴƛƴ ǎŜ 

strukturou CH3(OCH2)nOCH3. OME jsou potenciálními aditivy motorové nafty s neomezenou 

ǾȊłƧŜƳƴƻǳ ƳƝǎƛǘŜƭƴƻǎǘƝΦ ±Ŝƭƪƻǳ ǾȇƘƻŘƻǳ ƧŜ ƳƻȌƴƻǎǘ ƧŜƧƛŎƘ ŜƪƻƭƻƎƛŎƪŞ ǾȇǊƻōȅ Ȋ obnovitelných 

ȊŘǊƻƧǻΣ ƪǘŜǊł ƳǻȌŜ ǾŞǎǘ ŀȌ ƪ ƴŀƘǊŀȊŜƴƝ ƴŀŦǘȅ ǇƭƴŠ ǎȅƴǘŜǘƛŎƪȇƳƛ ǇŀƭƛǾȅΦ L ƳŀƭŞ ƳƴƻȌǎǘǾƝ ha9 

ǇǌƛŘŀƴŞ Řƻ ƴŀŦǘȅ ƴŀǾƝŎ ǾȇȊƴŀƳƴŠ ǎƴƛȌǳƧŜ ǘǾƻǊōǳ ǎŀȊƝ ŀ bhx. tǊłŎŜ ƧŜ ȊŀƳŠǌŜƴŀ ƴŀ ȊƪƻǳƳłƴƝ 

termodynamických vlastností látek OME2 ŀȌ ha95 ǇƻǘǌŜōƴȇŎƘ ǇǊƻ ƧŜƧƛŎƘ ǑƛǊǑƝ ǾȅǳȌƛǘƝ 

v ŘƻǇǊŀǾŠΦ ¢ŜǇŜƭƴŞ ƪŀǇŀŎƛǘȅ ōȅƭȅ ƳŠǌŜƴȅ ƪŀƭƻǊƛƳŜǘǊŜƳ ¢ƛŀƴƻǾŀ-Calvetova typu. 

Z experimentálních dŀǘ ōȅƭŀ ǾȅǾƛƴǳǘŀ ƎŜƴŜǊłƭƴƝ ǊƻǾƴƛŎŜ ǇǊƻ Řŀƴƻǳ ƘƻƳƻƭƻƎƛŎƪƻǳ ǌŀŘǳΣ ǇƻŘƭŜ 

ƴƝȌ ƭȊŜ ǇǊŜŘƛƪƻǾŀǘ ǘŜǇƭƻǘƴƝ ȊłǾƛǎƭƻǎǘ ǘŜǇŜƭƴŞ ƪŀǇŀŎƛǘȅ ǇǊƻ ŘŀƭǑƝ őƭŜƴȅ ǌŀŘȅ ǾőŜǘƴŠ ƳƻȌƴƻǎǘƛ 

ŜȄǘǊŀǇƻƭŀŎŜ ǘŜǇŜƭƴȇŎƘ ƪŀǇŀŎƛǘ ƳƛƳƻ ǇǻǾƻŘƴƝ ǘŜǇƭƻǘƴƝ ǊƻȊǎŀƘΦ tǌƛ ƳŠǌŜƴƝ ǘƭŀƪǻ ƴŀǎȅŎŜƴȇŎƘ ǇŀǊ 

byƭȅ ǇƻǳȌƛǘȅ ŘǾŠ ǎǘŀǘƛŎƪŞ ŀǇŀǊŀǘǳǊȅ Ǿ ȊłǾƛǎƭƻǎǘƛ ƴŀ ǘŠƪŀǾƻǎǘƛ ƪŀȌŘŞ Ȋ látek. Experimentální data 

ōȅƭŀ ȊǇǊŀŎƻǾłƴŀ ƳŜǘƻŘƻǳ ǎƛƳǳƭǘłƴƴƝ ƪƻǊŜƭŀŎŜ ǘƭŀƪǻ ƴŀǎȅŎŜƴȇŎƘ ǇŀǊ ŀ ǘŜǊƳłƭƴƝŎƘ ǾƭŀǎǘƴƻǎǘƝ 

a výsledné rovnice byly poté porovnány s ǊǻȊƴȇƳƛ ƭƛǘŜǊłǊƴƝƳƛ zdroji. ¢ŀǘƻ ǇǊłŎŜ ǾȇȊƴŀƳƴŠ 

ȊǇǌŜǎƶǳƧŜ ǘŜǊƳƻŘȅƴŀƳƛŎƪƻǳ ŎƘŀǊŀƪǘŜǊƛȊŀŎƛ ha9 ŀ ƳǻȌŜ ōȇǘ ǇǊŜƪǳǊȊƻǊŜƳ ƪ ǇƻŘǊƻōƴŠƧǑƝƳǳ 

ǾȇȊƪǳƳǳ ƧŜƧƛŎƘ ŀǇƭƛƪŀŎŜ ŀ ȊǾȇǑŜƴƝ ƧŜƧƛŎƘ ǇǊǻƳȅǎƭƻǾŞƘƻ ǇƻǘŜƴŎƛłƭǳΦ 

  



Studium adǎƻǊǇőƴƝŎƘ ƳŜŎƘŀƴƛǎƳǻ ǘƘƛƻƭǻ ƴŀ 

plasmonické senzory 

 Jakub Havránek, B3 

 ~ƪƻƭƛǘŜƭΥ Ing. Marcela Dendisová, Ph.D. 

Spektroskopie povrchem zesíleného Ramanova rozptylu (SERS ς z angl. Surface-Enhanced 

Raman Scatteringύ ǇǌŜŘǎǘŀǾǳƧŜ ǵőƛƴƴƻǳ ǘŜŎƘƴƛƪǳ ǇǊƻ ǎǘǳŘƛǳƳ ƳƻƭŜƪǳƭłǊƴƝŎƘ ƛƴǘŜǊŀƪŎƝ ƴŀ 

ƪƻǾƻǾȇŎƘ ǇƻǾǊǑƝŎƘΣ kdy dochází k výraznému zesílení signálu Ramanova rozptylu nejen díky 

rezonanci povrchových ǇƭŀȊƳƻƴǻ ƴŀ ƪƻǾƻǾȇŎƘ ƴŀƴƻǎǘǊǳƪǘǳǊłŎƘΣ ŀƭŜ ƛ ǇǌŜƴƻǎǳ ƴłōƻƧŜ ƳŜȊƛ 

povrchem a molekulouΦ ± ǘƻƳǘƻ ǾȇȊƪǳƳǳ ǎŜ ȊŀƳŠǌǳƧi na detailní studium adǎƻǊǇőƴƝŎƘ 

ƳŜŎƘŀƴƛǎƳǻ ǘƘƛƻƭǻΣ Ƨŀƪƻ Ƨǎƻǳ ф-merkapto-1-nonanol, 6-merkapto-1-hexanol, p-xylen- -hthiol 

a kyselina 11-merkapto-undekanová, na povrch ȊƭŀǘȇŎƘ ǎǳōǎǘǊłǘǻΦ ¢Ƙƛƻƭȅ ǾȅǘǾłǌŜƧƝ 

samoorganizované monovrstvy ǾłȊŀƴŞ ƪƻǾŀƭŜƴǘƴŠ ƪ ǇƻǾǊŎƘǳΣ ƪǘŜǊŞ ǳƳƻȌƶǳƧƝ ǎǇŜŎƛŦƛŎƪƻǳ 

imobilizaci molekul. Cílem práce je pomocí SERS spektroskopie ŘŜǘŀƛƭƴŠ ǇƻǇǎŀǘ ŎƘƻǾłƴƝ ǘŠŎƘǘƻ 

molekul Ǉǌƛ ŀŘǎƻǊǇŎƛ ƴŀ ǇƭŀȊƳonické senzory a ǊƻȊƪƭƝőƻǾŀǘ ƛƴǘŜǊŀƪŎƛ ǘƘƛƻƭǻ ǎ povrchem 

substrátuΦ 5ǻǊŀȊ ƧŜ ƪƭŀŘŜƴ ƴŀ ǇƻŎƘƻǇŜƴƝ ŎƘƻǾłƴƝ ŀ ǇƻǊƻǾƴłƴƝ ǇƻǾǊŎƘƻǾȇŎƘ ƪƻƳǇƭŜȄǻΣ ƪǘŜǊŞ 

ǳǘǾłǌƝ ǾȇǑŜ ȊƳƝƴŠƴŞ ƭłǘƪȅ ǎŜ zlatým povrchem, ŎƻȌ ƧŜ ƪƭƝőƻǾŞ ǇǊƻ ŀǇƭƛƪŀŎŜ Ǿ ƻōƭŀǎǘƛ ōƛƻ- 

a analytických ǎŜƴȊƻǊǻΦ bŀ ȊłƪƭŀŘŠ ǎǇŜƪǘǊłƭƴƝ ƻŘŜȊǾȅ Ǉǌƛ ǊǻȊƴȇŎƘ ǾƭƴƻǾȇŎƘ ŘŞƭƪłŎƘΣ ƭȊŜ 

odhadnout ŎƘƻǾłƴƝ ǘƘƛƻƭǻ Ǉǌƛ ƧŜƧƛŎƘ ŀŘǎƻǊǇŎƛ ƴŀ ǇƻǾǊŎƘ ȊƭŀǘŞƘƻ ǎŜƴȊƻǊǳ. 

 

  



Studium povrchem zesíleného Ramanova rozptylu 

ōŜǊōŜǊƛƴǳ Ǿ ǎȅǎǘŞƳŜŎƘ ǎ ǇǊƻƳŠƴƭƛǾƻǳ ƪƻƴŎŜƴǘǊŀŎƝ 

ƴŀƴƻőłǎǘƛŎ 

aŀǊƪŞǘŀ bŠƳŎƻǾł ό.оύ 

~ƪƻƭƛǘŜƭΥ LƴƎΦ LǾŀƴ YƻǇŀƭ  

 

bŀƴƻőłǎǘƛŎŜ ǎŜ Ǿ ǇƻǎƭŜŘƴƝŎƘ ŘŜǎŜǘƛƭŜǘƝŎƘ ǎǘŀƭȅ ǾŜƭƛŎŜ ƘƻƧƴŠ ǾȅǳȌƝǾŀƴȇƳ ƴłǎǘǊƻƧŜƳ ǊƻȊƭƛőƴȇŎƘ 

ŀǇƭƛƪŀŎƝ ƴŜƧŜƴ ǾŜ ŦȅȊƛƪłƭƴƝ ŎƘŜƳƛƛΣ ŀƭŜ ƴŀǇǌƝƪƭŀŘ ƛ Ǿ oblasti analytické nebo medicinální chemie. 

bŀ ŘǊǳƘƻǳ ǎǘǊŀƴǳΣ ǾȊƘƭŜŘŜƳ ƪŜ ǎǾŞ ƳŀƭŞ ǾŜƭƛƪƻǎǘƛ Ƨǎƻǳ ǎŎƘƻǇƴŞ ǎƴŀŘƴƻ ǇǊƻƴƛƪŀǘ Řƻ ȌƛǾȇŎƘ 

ƻǊƎŀƴƛǎƳǻ ŀ ƴŜǇǌƝȊƴƛǾŠ ƴŀ ƴŠ ǇǻǎƻōƛǘΦ wǳƪǳ Ǿ ruce s ƧŜƧƛŎƘ őƝƳ Řłƭ őŀǎǘŠƧǑƝƳ ǾȇǎƪȅǘŜƳ ǾȊǊǻǎǘł 

ǇƻǘǌŜōŀ ŘŜǘŜƪƻǾŀǘ ǘȅǘƻ őłǎǘƛŎŜ Ǿ ȌƛǾƻǘƴƝƳ ǇǊƻǎǘǌŜŘƝΣ ŀ ǘƻ Ǿ Ŏƻ ƴŜƧƴƛȌǑƝ ƳƻȌƴŞ ƪƻƴŎŜƴǘǊŀŎƛΦ 

V ǘŞǘƻ ǇǊłŎƛ ōȅƭŀ ƪŜ ǎǘŀƴƻǾŜƴƝ ƴƝȊƪȇŎƘ ƪƻƴŎŜƴǘǊŀŎƝ ŀ ŦȅȊƛƪłƭƴŠ-chemických vlastností 

ƴŀƴƻőłǎǘƛŎ ǾȅǳȌƛǘŀ ƳŜǘƻŘŀ ǇƻǾǊŎƘŜƳ ȊŜǎƝƭŜƴŞƘƻ wŀƳŀƴƻǾŀ ǊƻȊǇǘȅƭǳ ό{ǳǊŦŀŎŜ-Enhanced 

Raman Scattering ς {9w{ύΦ ¢ŀǘƻ ǘŜŎƘƴƛƪŀ ǎŜ ǎǘŀƴŘŀǊŘƴŠ ǾȅǳȌƝǾł ǇǊƻ ȊŜǎƝƭŜƴƝ ǎƛƎƴłƭǳ 

ƻǊƎŀƴƛŎƪȇŎƘ ŀƴŀƭȅǘǻ ǇƻƳƻŎƝ ƧŜƧƛŎƘ ŘŜǇƻȊƛŎŜ Řƻ ōƭƝȊƪƻǎǘƛ ǇƭŀǎƳƻƴƛŎƪȇŎƘ ƪƻǾǻΣ ƴŜƧőŀǎǘŠƧƛ ȊƭŀǘŀΣ 

ǎǘǌƝōǊŀΣ ƴŜōƻ ƳŠŘƛΦ ± ǘŞǘƻ ǇǊłŎƛ ōȅƭ ŀǇƭƛƪƻǾłƴ ƻǇŀőƴȇ ǇǌƝǎǘǳǇΦ wƻȊǘƻƪǳ ƻǊƎŀƴƛŎƪŞ ǎƭƻǳőŜƴƛƴȅ 

s ǾƘƻŘƴȇƳƛ ƻǇǘƛŎƪȇƳƛ ǾƭŀǎǘƴƻǎǘƳƛ ŀ ƻ ȊƴłƳŞ ƪƻƴŎŜƴǘǊŀŎƛ ƧŜ ǾȅǳȌƛǘƻ ƪ ƳŠǌŜƴƝ {9w{ ǎǇŜƪǘŜǊ 

o ǊǻȊƴŞ ƪƻƴŎŜƴǘǊŀŎƛ ƴŀƴƻőłǎǘƛŎΦ tǊƻ ǘǳǘƻ ǎǘǳŘƛƛ ōȅƭ ƧŀƪƻȌǘƻ ƳƻŘŜƭƻǾȇ ǊƻȊǇǘȅƭƻǾŀő ȊǾƻƭŜƴ 

ǇǌƝǊƻŘƴƝ ƛǎƻŎƘƛƴƻƭƛƴƻǾȇ ŀƭƪŀƭƻƛŘ ōŜǊōŜǊƛƴΣ ǇƻƳƻŎƝ ƪǘŜǊŞƘƻ ōȅƭȅ ŘŜǘŜƪƻǾłƴȅ ǎǘǌƝōǊƴŞ 

ƴŀƴƻőłǎǘƛŎŜ ǇǌƛǇǊŀǾŜƴŞ ǊŜŘǳƪŎƝ ǇƻƳƻŎƝ ƘȅŘǊƻȄȅƭŀƳƛƴǳΦ 

  



±ȇǾƻƧ ǇǊƻǘƻƪƻƭǻ ǇǊƻ ǎǘŀǘŜ-of-the-art termodynamický 

ǇƻǇƛǎ ŀƪǘƛǾƴƝŎƘ ŦŀǊƳŀŎŜǳǘƛŎƪȇŎƘ ǎƭƻȌŜƪ 

 WƛǌƝ ~ƴŀƧŘǊ ό.оύ 

 ~ƪƻƭƛǘŜƭΥ LƴƎΦ ±ƻƧǘŠŎƘ ~ǘŜƧŦŀΣ tƘΦ5Φ 

 

tǌƛ ǇƻǎǳȊƻǾłƴƝ ǾƭŀǎǘƴƻǎǘƝ ƪǊȅǎǘŀƭƛŎƪȇŎƘ ƭłǘŜƪ όǎǘŀōƛƭƛǘŀ ǇƻƭȅƳƻǊŦǻ, teploty a entalpie fázových 

ǇǌŜŎƘƻŘǻ ŀǘǇΦύ ƳƴƻƘŘȅ ƴŀǊŀȊƝƳŜ ƴŀ ƴŜǎƻǳƭŀŘ ƳŜȊƛ ǾȅǇƻőǘŜƴȇƳƛ ŀ ŜȄǇŜǊƛƳŜƴǘłƭƴƝƳƛ 

ƘƻŘƴƻǘŀƳƛΣ ǇǌƝǇŀŘƴŠ ƛ ƳŜȊƛ ƘƻŘƴƻǘŀƳƛ ȊƳŠǌŜƴȇƳƛ ƴŀ ǊǻȊƴȇŎƘ ǇǊŀŎƻǾƛǑǘƝŎƘΦ YǘŜǊȇ ǾȇǎƭŜŘŜƪ ƧŜ 

ǇǌŜǎƴŠƧǑƝΚ WŜ ŎƘȅōŀ ǾŜ ǾȇǇƻőǘǳΚ bŜōƻ Ǿ ǳǎǇƻǌłŘłƴƝ ŜȄǇŜǊƛƳentu? Tímto problém se zabývá 

ŀƪŎŜ /h{¢ α.Ŝǎǘ-/{tάΣ ƧƝȌ ƧŜ ǘŀǘƻ ǇǊłŎŜ ǎƻǳőłǎǘƝΦ /ƝƭŜƳ ŀƪŎŜ ƧŜ ƴŀ ƴŠƪƻƭƛƪŀ ƳƻŘŜƭƻǾȇŎƘ ƭłǘƪłŎƘ 

ǾȅƪŀȊǳƧƝŎƝŎƘ ǇƻƭȅƳƻǊŦƛǎƳǳǎ ǾȅȊƪƻǳǑŜǘ ƭƛƳƛǘȅ ƧŜŘƴƻǘƭƛǾȇŎƘ ƳŜǘƻŘ ǳǊőƻǾłƴƝ ǾȊłƧŜƳƴŞ ǎǘŀōƛƭƛǘȅ 

ǇƻƭȅƳƻǊŦǻ ŀ ȊƝǎƪŀǘ Ŏƻ ƴŜƧŘǻǾŠǊȅƘƻŘƴŠƧǑƝ ǊŜŦŜǊŜƴőƴƝ Řŀǘŀ ǇǊƻ ǘŜƻǊŜǘƛŎƪŞ ǾȇǇƻőǘȅ ƻǾŠǌŜƴł 

ǇƻǊƻǾƴłƴƝƳ ƴŀǇǌƝő ƴŠƪƻƭƛƪŀ ȊŀǇƻƧŜƴȇƳƛ ǇǊŀŎƻǾƛǑǘƛΦ tǊłŎŜ ǎŀƳƻǘƴł ƧŜ ȊŀƳŠǌŜƴŀ 

ŜȄǇŜǊƛƳŜƴǘłƭƴŠΣ ǎ ŘǻǊŀȊŜƳ ƴŀ ƳŜǘƻŘǳ ŘƛŦŜǊŜƴőƴƝ ǎƪŜƴƻǾŀŎƝ ƪŀƭƻǊƛƳŜǘǊƛŜ ό5{/ύΦ ± ƳŜƴǑƝ ƳƝǌŜ 

byly zapojeny také plynová chromatografie, ǎǘŀǘƛŎƪł ƳŠǌŜƴƝ ǘƭŀƪǻ ƴŀǎȅŎŜƴȇŎƘ ǇŀǊΣ őƛ ǾȇǇƻőǘȅ 

termodynamických vlastností ideálního plynu. Zkoumanými látkami jsou pikolinamid, 

ǎǳƭŦŀƳŜǊŀȊƛƴ όȊŀǘƝƳ ǇƻǳȊŜ ƻƪǊŀƧƻǾŠΤ Ǉǌƛ ǘłƴƝ ǎŜ ǊƻȊƪƭłŘłύΣ όR)-fenylpiracetam 

a 4'-ƘȅŘǊƻȄȅŀŎŜǘƻŦŜƴƻƴΦ tǌŜŘƳŠǘŜƳ ȊƪƻǳƳłƴƝ Ƨǎƻǳ jejich teploty a entalpie fázových 

ǇǌŜŎƘƻŘǻΣ ǘŜǇŜƭƴŞ ƪŀǇŀŎƛǘȅ ŀ ƪŘŜ ǘƻ ǘŜŎƘƴƛŎƪŞ ƳƻȌƴƻǎǘƛ ŘƻǾƻƭƝΣ ǘŀƪ ǘŀƪŞ ǘƭŀƪȅ ƴŀǎȅŎŜƴȇŎƘ ǇŀǊΦ 

  



tƻǾǊŎƘƻǾŞ ƴŀǇŠǘƝ Ƨŀƪƻ ŦǳƴƪŎŜ ǎƭƻȌŜƴƝ ǇǊƻ ōƛƴłǊƴƝ ƪŀǇŀƭƴȇ 

systém oktan + hexan-1-ƻƭ Ǉǌƛ нр ϲ/ 

 aŀǊƛŜ ~ǘǊǳƳŦƻǾł (B3) 

 ~ƪƻƭƛǘŜƭ: Ing. Alena Randová, Ph.D. 

tƻǾǊŎƘƻǾŞ ƴŀǇŠǘƝ ǇǌŜŘǎǘŀǾǳƧŜ ŘǻƭŜȌƛǘƻǳ Ǿƭŀǎǘƴƻǎǘ ǇǊƻ ŎƘŀǊŀƪǘŜǊƛȊŀŎƛ ƛƴǘŜǊƳƻƭŜƪǳƭłǊƴƝŎƘ 

interakcí v systému kapalina-Ǉƭȅƴ όǾȊŘǳŎƘύΣ őŜƘƻȌ ǎŜ ǾȅǳȌƝǾł ƘƭŀǾƴŠ Ǿ ŎƘŜƳƛŎƪŞƳ ƛƴȌŜƴȇǊǎǘǾƝ 

a farmacii. Tato práce se zabývá závislostí povrcƘƻǾŞƘƻ ƴŀǇŠǘƝ ƴŀ ǎƭƻȌŜƴƝ ǎƳŠǎƛ 

oktan + hexan-1-ƻƭΦ aŠǌŜƴƝ ōȅƭŀ ǇǊƻǾŜŘŜƴŀ 5ǳ bƻǸȅƘƻ ƳŜǘƻŘƻǳ Ǉǌƛ нр ϲ/Φ 9ȄǇŜǊƛƳŜƴǘłƭƴŠ 

získaná data byla analyzována pomocí Redlich-Kisterovy ǊƻǾƴƛŎŜΣ ƪǘŜǊł ǳƳƻȌƶǳƧŜ ǇƻǇǎŀǘ 

ƻŘƪƭƻƴ ƻŘ ƛŘŜłƭƴƝƘƻ ǇƻǾǊŎƘƻǾŞƘƻ ƴŀǇŠǘƝ ǎƳŠǎƝΦ ±ȇǎƭŜŘƴŞ ŘƻŘŀǘƪƻǾŞ ǇƻǾǊŎƘƻǾŞ ƴŀǇŠǘƝ 

vykazuje v ŎŜƭŞƳ ǊƻȊǎŀƘǳ ǎƭƻȌŜƴƝ ȊłǇƻǊƴŞ ƘƻŘƴƻǘȅΦ 

  



±ȇǾƻƧ ŀ ǘŜǎǘƻǾłƴƝ ƴƻǾȇŎƘ ǘȅǇǻ ƪƻƳǇƻȊƛǘƴƝŎƘ ǎŜǇŀǊŀőƴƝŎƘ 

ƳŜƳōǊłƴ ƴŀ ōłȊƛ ǇƻƭȅƳŜǊǻ ŀ ahC ƴŀƴƻőłǎǘƛŎ ǇǊƻ 

ŎƝƭŜƴƻǳ ǎŜǇŀǊŀŎƛ Ǉƭȅƴǻ 

 Adéla Ulrichová (B3) 

 ~ƪƻƭƛǘŜƭΥ prof. Ing. Karel Friess, Ph.D. 

YƻƳǇƻȊƛǘƴƝ ƳŜƳōǊłƴȅ ƴŀ ōłȊƛ ǇƻƭȅƳŜǊǻ ŀ ƴŀƴƻŀŘƛǘƛǾΣ ǘȊǾΦ ƳƛȄŜŘ ƳŀǘǊƛȄ ƳŜƳōǊŀƴŜǎ όaaaύΣ 

ǾȅƪŀȊǳƧƝ ǾȇǊŀȊƴȇ ǇƻǘŜƴŎƛłƭ ǇǊƻ ǎŜƭŜƪǘƛǾƴƝ ƻǾƭƛǾƴŠƴƝ ǘǊŀƴǎǇƻǊǘǳΣ ǊŜǎǇŜƪǘƛve propustnosti 

ƧŜŘƴƻǘƭƛǾȇŎƘ ǎƭƻȌŜƪ ǎŜǇŀǊƻǾŀƴŞ ǇƭȅƴƴŞ ǎƳŠǎƝΣ őƝƳȌ ǎŜ ŘƻǎłƘƴŜ ƭŜǇǑƝƘƻ ǎŜǇŀǊŀőƴƝƘƻ Ǿȇƪƻƴǳ 

όǎŜƭŜƪǘƛǾƛǘȅύ ǘŠŎƘǘƻ ƳŀǘŜǊƛłƭǻΦ bƛŎƳŞƴŠ ǎ ǇǌƝǇǊŀǾƻǳ aaa ƳŀǘŜǊƛłƭǻ Ƨǎƻǳ őŀǎǘƻ ǎǇƻƧŜƴŞ 

ƪƻƳǇƭƛƪŀŎŜΣ Ƨŀƪƻ ƴŀǇǌƝƪƭŀŘ ǎŜŘƛƳŜƴǘŀŎŜ ƴŜōƻ ŀƎǊŜƎŀŎŜ ǇƻǳȌƛǘŞƘƻ ŀŘƛǘiva, fázová separace 

mezi aditivem a polymerem, mechanická nestabilita atd., které vedou 

k ƴŜǊŜǇǊƻŘǳƪƻǾŀǘŜƭƴȇƳ ǾȇǎƭŜŘƪǻƳ ŀ ȊƘƻǊǑŜƴƝ ǎŜǇŀǊŀőƴƝŎƘ ǾƭŀǎǘƴƻǎǘƝ Ǿ ǇƻǊƻǾƴłƴƝ 

s ƴŜǇƭƴŠƴȇƳƛ ǇƻƭȅƳŜǊȅΦ ±ȇǾƻƧ ƴƻǾȇŎƘ aaa ƳŀǘŜǊƛłƭǻ ǎ ƪƻƴǘǊƻƭƻǾŀƴƻǳ ŘŜǇƻȊƛŎƝ ƴŀƴƻőłǎǘƛŎ 

je ǇǊƻǘƻ ŘǻƭŜȌƛǘȇƳ ƪǊƻƪŜƳ Ǿ ƳŀǘŜǊƛłƭƻǾŞƳ ǾȇȊƪǳƳǳ ȊŀƳŠǌŜƴŞƳ ƴŀ ǾȅǎƻŎŜ ǎŜƭŜƪǘƛǾƴƝ 

ƳŜƳōǊłƴƻǾŞ ƳŀǘŜǊƛłƭȅΦ ¢ŀǘƻ ǇǊłŎŜ ǎŜ ȊŀōȇǾł ǇǌƝǇǊŀǾƻǳ aaa ƳŀǘŜǊƛłƭǻ ƴŀ ōłȊƛ 

polymethylmethakrylátu (PMMA) a MOF (tzv. metal-ƻǊƎŀƴƛŎ ŦǊŀƳŜǿƻǊƪǎύ ƴŀƴƻőłǎǘƛŎ ¦ƛh-66-

NH2 (Obr. 1). V první fázi budou studovány vlastnosti polymerních membrán (propustnost pro 

H2, CO2, N2, O2 a CH4 Ǉǌƛ нрϲ/ύ ōŜȊ ŀŘƛǘƛǾŀ ŀ ƴłǎƭŜŘƴŠ ǎŜ ȊŀōǳŘƻǾŀƴȇƳ ŀŘƛǘƛǾŜƳ όм-10 hm. %), 

ƪǘŜǊŞ ōǳŘŜ Ǿ ŘŀƴŞ ƳŜƳōǊłƴŠ ƴłƘƻŘƴŠ ŀ ƪƻƴǘǊƻƭƻǾŀƴŠ ŘƛǎǇŜǊƎƻǾłƴƻΦ  

  

Strukturní vzorce PMMA (vlevo) a UiO-66-NH2 (vpravo). 
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Improving Cation-ˉ aƻŘŜƭƛƴƎ ƛƴ a5Υ A Step Toward 

Higher Accuracy 

 aŀǘŠƧ 2ŜǊǾŜƴƪŀ ό.нύ 

 ~kolitel: Prof. Mgr. Pavel Jungwirth Csc., Dsc. 

Cation-ˉ ƛƴǘŜǊŀŎǘƛƻƴǎ ŀǊŜ ǳōƛǉǳƛǘƻǳǎ ƛƴ ōƛƻƭƻƎƛŎŀƭ ǎȅǎǘŜƳǎΣ ǇƭŀȅƛƴƎ ŜǎǎŜƴǘƛŀƭ ǊƻƭŜǎ ƛƴ 

membrane protein function, receptor activity, protein folding, and various other biochemical 

processes. However, accurately capturing these interactions in molecular dynamics (MD) 

simulations presents a significant challenge, as accurate methods incur substantial 

computational costs. In this study, we implement a physically justified Electronic Continuum 

Correction (ECC) that scales the charge of ion species by a factor of 0.75, enabling an effective 

representation of elctronic polarization without added computational overhead. Built on the 

Charmm36 force field, our Prosecco75 model incorporates ECC to account for polarizability 

effects, which, although not specifically designed for cation-ˉ ƛƴǘŜǊŀŎǘƛƻƴǎΣ ƭŜŀŘǎ ǘƻ 

an improved accuracy. This rather surprising success highlights the potential universality of 

the ECC approach for enhancing various interaction types in biomolecular simulations. 



tƻǇƛǎ ǘŜǊƳƻŘȅƴŀƳƛŎƪȇŎƘ ǾƭŀǎǘƴƻǎǘƝ ǾƻŘƴȇŎƘ ǊƻȊǘƻƪǻ 

ǘƘƛƻƪȅŀƴłǘǳ ƎǳŀƴƛŘƴŞƘƻ ǎƻǳőŀǎƴȇƳƛ ǎƛƭƻǾȇƳƛ Ǉƻƭƛ 

 aƛŎƘŀƭ 2ƻǘŜƪ (B3) 

 ~ƪƻƭƛǘŜƭΥ LƴƎΦ 5ŀƴƛŜƭ hƴŘƻΣ tƘΦ5Φ 

Thiokyanát guanidný (Gdm{/bύ ƧŜ ƧŜŘŜƴ Ȋ ƴŜƧǎƛƭƴŠƧǑƝŎƘ ŘŜƴŀǘǳǊŀƴǘǻ ǇǊƻǘŜƛƴǻΦ {ǇǊłǾƴł 

ƳƻƭŜƪǳƭłǊƴƝ ƛƴǘŜǊǇǊŜǘŀŎŜ ǵőƛƴƪǳ DŘm{/b ǾȅȌŀŘǳƧŜ ǇƻǳȌƛǘƝ ǎƛƳǳƭŀőƴƝŎƘ ƳƻŘŜƭǻΣ ƪǘŜǊŞ 

ƪǾŀƴǘƛǘŀǘƛǾƴŠ ǇƻǇƛǎǳƧƝ ǘŜǊƳƻŘȅƴŀƳƛŎƪŞ ŎƘƻǾłƴƝ ǾƻŘƴȇŎƘ ǊƻȊǘƻƪǻ DŘmSCN. Cílem práce je 

kriticky zhodnotit, tedy ǇƻǊƻǾƴŀǘ ǎ ŜȄǇŜǊƛƳŜƴǘłƭƴƝƳƛ Řŀǘȅ Ǿ ǑƛǊƻƪŞƳ Ǌƻzsahu koncentrací, 

ƪǾŀƭƛǘǳ ǘŜǊƳƻŘȅƴŀƳƛŎƪŞƘƻ ǇƻǇƛǎǳ ǾƻŘƴȇŎƘ ǊƻȊǘƻƪǻ DŘm{/b ǎƻǳőŀǎƴȇƳƛ ǎƛƭƻǾȇƳƛ ǇƻƭƛΣ ƪǘŜǊł 

Ƨǎƻǳ ǇƻǳȌƝǾłƴŀ Ǿ ƳƻƭŜƪǳƭłǊƴŠ ŘȅƴŀƳƛŎƪȇŎƘ όa5ύ ǎƛƳǳƭŀŎƝŎƘΦ .ǳŘƻǳ ǇƻǊƻǾƴłƴȅ ƴŜƧŜƴ 

ƳŀƪǊƻǎƪƻǇƛŎƪŞ ŀƪǘƛǾƛǘƴƝ ŀ ǾƻƭǳƳŜǘǊƛŎƪŞ Ǿƭŀǎǘƴƻǎǘƛ ǊƻȊǘƻƪǻΣ ŀƭŜ Ǿ ǊłƳŎƛ Kirkwoodovy-Buffovy 

όY.ύ ǘŜƻǊƛŜ ǘŀƪŞ Y. ƛƴǘŜƎǊłƭȅΣ ƪǘŜǊŞ ƳŀƧƝ ǇǌƝƳȇ ǾȊǘŀƘ ƪ ƳƛƪǊƻǎƪƻǇƛŎƪŞ ǎǘǊǳƪǘǳǌŜ ǊƻȊǘƻƪǳ ȊƝǎƪŀƴŞ 

Ȋ ǇƻőƝǘŀőƻǾȇŎƘ ǎƛƳǳƭŀŎƝΦ ±ȇǎƭŜŘƪȅ ǇǊłŎŜ ǇƻǎƭƻǳȌƝ Ƨŀƪƻ ȊłƪƭŀŘ ǇǊƻ ǾȇǾƻƧ ȊǇǌŜǎƴŠƴŞƘƻ ƳƻŘŜƭǳ 

Gdm{/bΣ ƪǘŜǊȇ ǳƳƻȌƴƝ ƪǾŀƴǘƛǘŀǘƛǾƴƝ ǎǘǳŘƛǳƳ ƳŜŎƘŀƴismu denaturace biomolekul.  

 

  



bŜƧŜƴ ŜƭŜƪǘǊƻŎƘŜƳƛŎƪł ǎǘǳŘƛŜ 5tL.CΣ ƴŀŘŠƧƴŞƘƻ 

ƪŀƴŘƛŘłǘŀ ǇǊƻ ȊǾȇǑŜƴƝ ǵőƛƴƴƻǎǘƛ ǎƻƭłǊƴƝŎƘ őƭłƴƪǻ 

 David Gabaj (B2) 

~ƪƻƭƛǘŜƭΥ aƎǊΦ [ǳŘƳƛƭŀ ~ƛƳƪƻǾłΣ tƘΦ5Φ 

1,3ςDifenylisobenzofurany (DPIBFs) jsou reaktivní dieny ƘƻƧƴŠ ǇƻǳȌƝǾŀƴé u Dielsových-

Alderových reakcí nebo jako standardní reagenty pro stanovení singletového kyslíku. 

Molekuly DPIBF ǾǑŀƪ ƳƻƘƻǳ ǎƭƻǳȌƛǘ ƛ jako chromofory. OrganƛŎƪȇ ŦƻǘƻǾƻƭǘŀƛŎƪȇ őƭłƴŜƪ je 

ȊŀƭƻȌŜƴȇ ƴŀ ŀōǎƻǊpŎƛ ǎǾŠǘƭŀ chromoforem. Po absorpci fotonu dojde k excitaci singletového 

ŜƭŜƪǘǊƻƴǳΣ ƪǘŜǊȇ ǎǾƻƧƝ ŘŜŜȄŎƛǘŀŎƝ Řƻ ǘǊƛǇƭŜǘƻǾŞƘƻ ǎǘŀǾǳ őłǎǘ ŜƴŜǊƎƛŜ ȊǘǊŀǘƝΦ ¢ǳǘƻ ŘƛǎƛǇƻǾŀƴƻǳ 

ŜƴŜǊƎƛƛ ƭȊŜ ȊǳȌƛǘƪƻǾŀǘ ǇƻƳƻŎƝ ǇǊƻŎŜǎǳ ǎƛƴƎƭŜǘƻǾŞƘƻ ǑǘŠǇŜƴƝΣ ǾȅƎŜƴŜǊƻǾŀǘ н ŜƭŜƪǘǊƻƴȅ ƳƝǎǘƻ 

jednoho, ŀ ǘŀƪ ȊǾȇǑƛǘ ŜŦŜƪǘƛǾƛǘǳ ǇǌŜƳŠƴȅ eleƪǘǊƻƳŀƎƴŜǘƛŎƪŞƘƻ ȊłǌŜƴƝ Ǿ elektrický proud. 

tƻȌŀŘŀǾƪȅ ǎƛƴƎƭŜǘƻǾŞƘƻ ǑǘŠǇŜƴƝ ǎǇƭƶǳƧŜ ƳƻƭŜƪǳƭŀ 5tL.CΦ tǊƻ ƧŜƧƝ ǾȅǳȌƛǘƝ Ǿ ǎƻƭłǊƴƝƳ őƭłƴƪǳ Ƨǎƻǳ 

ƪƭƝőƻǾŞ ƧŜƧƝ ƻǇǘƛŎƪŞ ŀ ǊŜŘƻȄƴƝ ǾƭŀǎǘƴƻǎǘƛΦ ½ŀƳŠǌƛƭƛ ƧǎƳŜ ǎŜ ǇǊƻǘƻ ƴŀ ŘŜǘŀƛƭƴƝ ǾȅƘƻŘƴƻŎŜƴƝ 

vlastností DPIBF a srovnání s jeho dimerními analogy. Vedle klasických elektrochemických 

(dc-polarografie, CV a RDE) a optických (UV-Vis-NIR) metod ōȅƭŀ ǇƻǳȌƛǘŀ ƛ jejich kombinace. 

aŜŎƘŀƴƛǎƳǳǎ ǇǌŜƴƻǎǳ ǇǊǾƴƝƘƻ ŜƭŜƪǘǊƻƴǳ ōȅƭ ǇƻŘǇƻǌŜƴ in-situ EPR spektroskopií. 

V ƴŜǇƻǎƭŜŘƴƝ ǌŀŘŠ ōȅƭŀ ǎtudována stabilita zkoumaných molekul (pomocí UV-Vis, NMR a MS). 
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Sigma-díry a jejich nekovalentní interakce jako kohezní 

motiv pro molekulární krystaly 

 WƛǌƝ IǊǳōŀƴǘ (B2) 

 ~ƪƻƭƛǘŜƭΥ ŘƻŎΦ LƴƎΦ /ǘƛǊŀŘ 2ŜǊǾƛƴƪŀΣ tƘΦ5Φ 

Nevazebné interakce hrají velkou roli v ƳƻƭŜƪǳƭłǊƴƝŎƘ ƪǊȅǎǘŀƭŜŎƘ ŀ ƻǾƭƛǾƶǳƧƝ ǇǌƛǘƻƳ ƧŜƧƛŎƘ 

ŦȅȊƛƪłƭƴŠ-chemické vlastnosti. K ƴŜǾŀȊŜōƴȇƳ ƛƴǘŜǊŀƪŎƝƳ ǇŀǘǌƝ ƛ ƴŜǇǌƝƭƛǑ ȊƴłƳŞ ƛƴǘŜǊŀƪŎŜ 

sigma-ŘŠǊΣ ƧŜƧƛŎƘȌ ǾȇȊƪǳƳ ƧŜ ƻōǎŀƘŜƳ ǘŞǘƻ ǇǊłŎŜΦ ±ƭƛǾ ǎƛƎƳŀ-ŘŠǊ ƴŀ ƪƻƘŜȊƛ Ƴƻƭekulárních 

ƪǊȅǎǘŀƭǻ ƳǻȌŜ ōȇǘ ȊƪƻǳƳłƴ ŎƘŜƳƛŎƪȇƳƛ ǾȇǇƻőŜǘƴƝƳƛ ƳŜǘƻŘŀƳƛ ƴŀ ǾȅōǊŀƴȇŎƘ ƻǊƎŀƴƛŎƪȇŎƘ 

ƳƻƭŜƪǳƭłŎƘΣ ƪǘŜǊŞ ƻōǎŀƘǳƧƝ ǎƪǳǇƛƴȅ ƻŘőŜǊǇłǾŀƧƝŎƝ ŜƭŜƪǘǊƻƴȅ ǎŎƘƻǇƴŞ Ǿ ƪǊȅǎǘŀƭƻǾŞ ƳǌƝȌŎŜ 

ǾȇȊƴŀƳƴŠ ƛƴǘŜǊŀƎƻǾŀǘ ǎŜ ǎƛƎƳŀ-dírou vhodného nekovového prvku. Tato interakce je v této 

práci zkoumána nejprve z pohledu map elektrostatického potenciálu jednotlivých molekul, 

ƴłǎƭŜŘƴŠ Ȋ ǇƻƘƭŜŘǳ ƳǌƝȌƪƻǾȇŎƘ ŜƴŜǊƎƛƝ ƪǊȅǎǘŀƭǻΣ ŀ ƴŀƪƻƴŜŎ Ǉƻǎǳƴǻ ƧŜƧƛŎƘ ǾȇȊƴŀƳƴȇŎƘ 

ǾƛōǊŀőƴƝŎƘ ŦǊŜƪǾŜƴŎƝ Ǿ ȊłǾƛǎƭƻǎǘƛ ƴŀ ǇǌƝǘƻƳƴƻǎǘƛ ǘŠŎƘǘƻ ƛƴǘŜǊŀƪŎƝΦ ½Ŝ ǎǘǊǳƪǘǳǊ ƪǊȅǎǘŀƭǻ 

ǾȅōǊŀƴȇŎƘ ƳƻƭŜƪǳƭ ƳƻƘƻǳ ƴŀǾƝŎ ōȇǘ ǎŜǇŀǊƻǾłƴȅ ŘƛƳŜǊȅ ǇƻŘŜȊǌŜƭŞ Ȋ ǘǾƻǊōȅ ǘŠŎƘǘƻ ǘȅǇǻ 

ƛƴǘŜǊŀƪŎƝ ŀ ǇƻƳƻŎƝ ŀō ƛƴƛǘƛƻ ƳŜǘƻŘ ǾȅőƝǎƭŜƴȅ ƧŜƧƛŎƘ ƛƴǘŜǊŀƪőƴƝ ŜƴŜǊƎƛŜ ŀ ƧŜƧƝ ƳŜŎƘŀƴƛǎǘƛŎƪŞ 

ƪƻƳǇƻƴŜƴǘȅΦ {Ɲƭŀ ǘŠŎƘǘƻ ƛƴǘŜǊŀƪŎƝ ƧŜ ȊƪƻǳƳłƴŀ a diskutována i s ohledem na substituce 

ŀǘƻƳǻ Ǿ ƪǊȅǎǘŀƭƛŎƪŞ ƳǌƝȌŎŜ ǎǾȇƳƛ ŀƴŀƭƻƎȅ Ȋ ǘŞȌŜ ǎƪǳǇƛƴȅ ǇŜǊƛƻŘƛŎƪŞ ǘŀōǳƭƪȅΦ  

  



Materiály s ionty vzácných zemin: Elektronová struktura 

a termodynamická analýza 

 Wŀƪǳō WŜȌŜƪ ό.нύ 

 ~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ 5ǊΦ LƴƎΦ 5ŀǾƛŘ {ŜŘƳƛŘǳōǎƪȇ 

Wŀƪ ȊƭŜǇǑƛǘ Ǿƭŀǎǘƴƻǎǘƛ ǎŎƛƴǘƛƭłǘƻǊǻΣ ƳŀǘŜǊƛłƭǻ ǎǾƝǘƝŎƝŎƘ Ǉǌƛ ŜȄǇƻȊƛŎƛ ƛƻƴƛȊǳƧƝŎím ȊłǌŜƴƝƳΚ ½ƪƻǳƳŀƭƛ 

jsme elektronovou strukturu a termodynamické chování gadolinito-skandito-hlinitých 

ƎǊŀƴłǘǻΣ ǳȌƛǘŜőƴých pro jejich ǎŎƛƴǘƛƭŀőƴƝ ǾƭŀǎǘƴƻǎǘƛΦ ±ȇǇƻőǘȅ ǎ ǾȅǳȌƛǘƝƳ ŦǳƴƪŎƛƻƴłƭǳ 

elektronové hustoty (DFT-GGA) byly provedeny pomocí software MedeA a programu VASP. 

bŜƧǇǊǾŜ ƧǎƳŜ ǇǊƻ ŘŀƴŞ ǎƭƻȌŜƴƝ ǇǊƻǾŜŘƭƛ ƻǇǘƛƳŀƭƛȊŀŎƛ ǎǘǊǳƪǘǳǊȅ ŀ ƴłǎƭŜŘƴŠ ŀǇƭƛƪƻǾŀƭƛ ŦǳƴƪŎƛƻƴłƭ 

GGA+U na stavy Gd-4fΣ ŀōȅŎƘƻƳ ǇƻǇǎŀƭƛ ǊƻȊǑǘŠǇŜƴƝ ǘŠŎƘǘƻ ǾŀƭŜƴőƴƝŎƘ ǇłǎǻΦ ½ŀƳŠǌƛƭƛ ƧǎƳŜ ǎŜ 

ƴŀ ŎƘƻǾłƴƝ ƛƻƴǘǻ ǎƪŀƴŘƛŀΣ ƪǘŜǊŞ ƳƻƘƻǳ ǾǎǘǳǇƻǾŀǘ Řƻ ƻƪǘŀŜŘǊƛŎƪȇŎƘ ƛ ŘƻŘŜƪŀŜŘǊƛŎƪȇŎƘ ǇƻƭƻƘ 

ƎǊŀƴłǘǳΦ tǊłǾŠ ƻōǎŀȊŜƴƝ ŘƻŘŜƪŀŜŘǊƛŎƪȇŎƘ ǇƻȊƛŎ ȊǇǻǎƻōǳƧŜ ǾȊƴƛƪ ǎǘŀǾǻ {Ŏ-оŘ ǳǾƴƛǘǌ 

zakázaného pásu, ƪǘŜǊŞ ǇǻǎƻōƝ Ƨŀƪƻ ŜƭŜƪǘǊƻƴƻǾŞ Ǉŀǎǘƛ ŀ ȊƘƻǊǑǳƧƝ ǎŎƛƴǘƛƭŀőƴƝ ǾƭŀǎǘƴƻǎǘƛΦ tǊƻ 

ǇƻǘƭŀőŜƴƝ {Ŏ Ǿ ǘŠŎƘǘƻ ǇƻƭƻƘłŎƘ ƧǎƳŜ ȊƪƻǳƳŀƭƛ ǘŜǊƳƻŘȅƴŀƳƛŎƪŞ ŎƘƻǾłƴƝ ǘǳƘŞƘƻ ǊƻȊǘƻƪǳ 

(Gd,Sc)3(Al,Sc)2Al3O12 ŀ ƧŜƘƻ ǊƻǾƴƻǾŀƘ ǎ ŘŀƭǑƝƳƛ ŦłȊŜƳƛΣ ǾȅǳȌƝǾŀƧƝŎ ǎƻŦǘǿŀǊŜ CŀŎǘ{ŀƎŜ ǇǊƻ 

návrh tentativního fázového diagramu systému Gd2O3-Al2O3-Sc2O3 s akcentem na oblast 

ǎǘŀōƛƭƛǘȅ ƎǊŀƴłǘǳ ŀ ǇƻƭŜ ƧŜƘƻ ǇǊƛƳłǊƴƝ ƪǊȅǎǘŀƭƛȊŀŎŜ Ȋ ǘŀǾŜƴƛƴȅΦ 5Ɲƪȅ ǘŞǘƻ ǇǊłŎƛ ǇǌƛǎǇƝǾłƳŜ ke 

zdokonalování ǎŎƛƴǘƛƭłǘƻǊǻΣ ƪǘŜǊŞ ƳƻƘƻǳ ōȇǘ ǎǘŀōƛƭƴŠƧǑƝΣ ǾȇƪƻƴƴŠƧǑƝ ŀ ǳǇƭŀǘƴƝ ǎŜ Ǉǌƛ detekci 

ȊłǌŜƴƝ Ǿ ƳŜŘƛŎƝƴŠΣ ǇǊǻƳȅǎƭǳ ƛ ǾŜ ǾȇȊƪǳƳǳΦ 

 



Possible mechanism for singlet oxygen quenching: 

Ab Initio Study 

 [ǳƪłǑ ¢ŀōŜǊȅ (B1) 

 ~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ wb5ǊΦ .ŎΦ tŜǘǊ {ƭŀǾƝőŜƪΣ tƘΦ5Φ 

Singlet oxygen, a reactive oxygen species (ROS), is frequently generated in photochemical 

processes. Its quenching mechanism was for a long time subject of many disputes. Only 

recently has the discussion tended to consider solvent-induced intersystem crossing as the 

main mechanism, explaining also the pronounced isotopic effect. However, alternative 

pathways may still exist. This study proposes a novel mechanism for singlet oxygen quenching 

ƛƴ ǿŀǘŜǊΣ ŜȄǇƭƻǊƛƴƎ ǘƘŜ ŦŜŀǎƛōƛƭƛǘȅ ƻŦ ŜƭŜŎǘǊƻƴ ǘǊŀƴǎŦŜǊ ŦǊƻƳ ǘƘŜ ƘȅŘǊƻȄƛŘŜ ŀƴƛƻƴ όhIѐύ ŀǎ 

a relevant route. In contrast to the commonly accepted mechanism, the proposed pathway 

ƛƴǾƻƭǾŜǎ ŜƭŜŎǘǊƻƴ ǘǊŀƴǎŦŜǊΣ ŦƻǊƳƛƴƎ ƛƴǘŜǊƳŜŘƛŀǘŜ ŎƻƳǇƭŜȄŜǎΣ ώцhіΦΦΦhIѐϐ ŀƴŘ ώhіѐΦΦΦΦhIϐΦ ¦ǎƛƴƎ 

computational chemistry methods, this work aims to assess the energy profiles, solvation 

effects, and transition dynamics of these intermediates in order to evaluate the viability of 

this mechanism. 

  



Ab initio molecular dynamics of ammonia clusters with 

an excess electron 

 ±Ɲǘ ¢ǳǊőƛƴ ό.нύ 

 ~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ aƎǊΦ tŀǾŜƭ WǳƴƎǿƛǊǘƘΣ /{ŎΦΣ 5{ŎΦ 

 

In this study, ab initio molecular dynamics simulations were carried out on negatively charged 

clusters composed of 2ς48 ammonia molecules to investigate how cluster size impacts the 

electronic stability of an excess electron. Our findings reveal that electronic stability at finite 

temperatures enhances with an increase in cluster size. Notably, clusters with as few as 5ς7 

ammonia molecules can stably bind an excess electron, achieving a vertical binding energy 

that approaches nearly half the bulk value observed in the largest simulated clusters. Our 

results align well with previous research, allowing us to explore binding characteristics 

through the electron's radius of gyration and shape anisotropy. Additionally, we offer 

a qualitative interpretation of the binding mechanism using a particle-in-a-spherical-well 

model, shedding light on how electronic stability emerges in these finite-sized ammonia 

clusters. 
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ICD in liquid water competes with proton transfer and 

non-adiabatic relaxation 

 Jakub Dubský (B3) 

 ~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ wb5ǊΦ .ŎΦ tŜǘǊ {ƭŀǾƝőŜƪΣ tƘΦ5Φ 

Intermolecular Coulombic Decay (ICD) is a non-local relaxation process that occurs in atoms 

or molecules following inner-valence or core ionization. When an electron vacancy forms, 

an electron from a higher orbital within the same atom or molecule can fill the vacancy, 

releasing excess energy that can then eject an electron from a neighboring species. Various 

studies suggest that this ejected electron could potentially damage biomolecules. The present 

work investigates this phenomenon in large water clusters, where experimental data revealed 

that the efficiency of this relaxation pathway is well below unity. To model this efficiency, 

I have developed a multi-scale stochastic model that simulates the kinetics of ICD electrons 

ŀƴŘ ŎƻƳǇŀǊŜǎ ǘƘŜ ŜŦŦƛŎƛŜƴŎȅ ƻŦ Iіh ŀƴŘ 5іhΦ ¢ƘŜ ƳƻŘŜƭ ƛǎ ōŀǎŜŘ ƻƴ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ vaΥva 

ab initio technique, molecular dynamics simulations and Monte-Carlo processing. The model 

aligns well with experimental results and indicates a competition of ICD between proton 

transfer, and non-adiabatic interactions. These findings contribute new insights into ICD as 

a relaxation pathway within radiation chemistry and related fields, where ICD processes 

remain incompletely understood. 

  



Non-Classical Structures of Polyprotic Acids with PIMD: 

The Case of Maleate(-1) 

 Wŀƪǳō CŜǊŜƴőƝƪ ό.оύ 

 ~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ wb5ǊΦ .ŎΦ tŜǘǊ {ƭŀǾƝőŜƪΣ tƘΦ5Φ 

Lƴ ŎƘŜƳƛǎǘǊȅΣ ǘƘŜ ǘŜǊƳ άǎǘǊǳŎǘǳǊŜέ ƛǎ ǘȅǇƛŎŀƭƭȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ƳƛƴƛƳǳƳ on potential 

energy surface. However, the vibrationally delocalized structure is distinct from the above-

mentioned classical one. The atomic arrangement in polyprotic acids can facilitate internal 

proton transfer where the quantum behavior of the proton leads to significant non-classical 

effects on molecular structure. The objective of this work is to investigate the classical and 

quantum perspectives of acidic structures, using maleate(1-) as a model. To capture non-

classical behavior, we use path integral molecular dynamics with a generalized Langevin 

equation. By examining the proton transfer between the two carboxyl groups, we determine 

the most probable hydrogen atom position and effectively characterize the anion structure. 

To assess the impact of the solvent, simulations are being performed for both the gas phase 

and an aqueous solution, with the latter modeled via the continuum solvation model. This 

research provides valuable insight into the intricate proton transfer mechanisms in polyprotic 

acids, contributing to a deeper understanding of the nuclear quantum effects on anion 

stability. Furthermore, these findings will assist in the design and interpretation 

photoelectron experiments. 

 
Molecular structure of maleate(1-) 

  



Diving into the Deep Blues and Dark Greens of the 

Aromatic Radical Anion Ocean 

 Zuzana Hybnerová (B3) 

 prof. Mgr. Pavel Jungwirth, CSc., DSc.  

Radical anions of aromatic hydrocarbons serve as key intermediates in wide range of chemical 

reactions. They are typically formed in an electron transfer process from an alkali metal 

όŀǎǎǳƳŜŘ ǘƻ ǘŀƪŜ ǇƭŀŎŜ Ǿƛŀ ŀ ǎƻƭǾŀǘŜŘ ŜƭŜŎǘǊƻƴ ƛƴǘŜǊƳŜŘƛŀǘŜύ ƛƴǘƻ ŀƴ ǳƴƻŎŎǳǇƛŜŘ ˉϝ ǾŀƭŜƴŎŜ 

orbital. Gaining insight into the electronic structure of these specimens is crucial to 

understand and optimize reaction conditions in Birch-like reductions. Moreover, their 

characteristic absorbtion in the UV-VIS makes them interesting for photo-induced reactions. 

Using electronic structure calculations (via TD-DFT and CAS-SCF excited state dynamics) and 

experimental measurements of their UV-VIS spectra, we aim to achieve a comprehensive and 

detailed understanding of electronic structures of naphthalene and benzophenone both in 

their neutral and radical anion states. While optimal theoretical framework is yet to be 

identified, experimental findings and ongoing progress in calculations is presented. 

  



Molecular dynamics in a diabatic representation: charge 

transfer with constrained DFT and LandauςZener 

method 

Wŀƴ YƻǊŜǑ (B3) 

 ~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ wb5ǊΦ .ŎΦ tŜǘǊ {ƭŀǾƝőŜƪΣ tƘΦ5Φ 

Constrained density functional theory (CDFT) is a relatively novel tool that allows us to set 

constraints on the electron density of a group of atoms regarding its charge or spin. The 

method seems promising for modelling charge transfer processes. This study aims to apply 

this approach to a NaςCO2 system, where the electron is transferred from the sodium atom, 

reducing the carbon dioxide molecule. The main goal of the presented work was the 

development of a tool for studying charge transfer using molecular dynamics simulations in 

a diabatic representation. Two distinct diabatic states are constructed using CDFT charge 

constraints. Since the simulations are treated within the BornςOppenheimer approximation, 

we can construct potential energy surfaces of the two diabatic states and use them for 

molecular dynamics. The nonadiabatic transitions between the states are modelled by using 

the LandauςZener formula. The method aims to help us understand charge transfer processes 

during molecular collisions, such as the above-mentioned collisions of Na and CO2. 

  



±ȇǾƻƧ ǎƛƳǳƭŀőƴƝ ŀƴŀƭȇȊȅ ǊŜƭŜŀǎŜ ŦŀƪǘƻǊǻ Ǿ rámci 

ƳŜŎƘŀƴƛǎƳǳ ǘǊŀƴǎƭŀŎŜ ǇǊƻǘŜƛƴǻ 

¢ƻƳłǑ YǳȊƳŀ ό.оύ 

~ƪƻƭƛǘŜƭΥ ŘƻŎΦ wb5ǊΦ aƛŎƘŀƭ Yƻƭłǌ tƘΦ5Φ 

 

¢ŀǘƻ ǇǊłŎŜ ōǳŘŜ ȊŀƳŠǌŜƴł ƴŀ ǘŞƳŀ ǊŜƭŜŀǎŜ ŦŀƪǘƻǊǻ Ǿ ƪƻƴǘŜȄǘǳ ǾȇǇƻőŜǘƴƝ ŎƘŜƳƛŜΦ ¢ȅǘƻ 

makromolekuly jsou zkoumány in silico v ǊłƳŎƛ ǎƛƳǳƭŀőƴƝƘƻ ƳƻŘŜƭǳΣ ƴŀ ƪǘŜǊŞƳ ǇƻǘŞ ǇƻƳƻŎƝ 

ŜƪǾƛƭƛōǊŀőƴƝŎƘ ƪǊƻƪǻ ƳƻƘƻǳ ǇǊƻōƝƘŀǘ ǎƛƳǳƭŀŎŜΦ ± úvodu práce bude popsáno, co jsou release 

ŦŀƪǘƻǊȅ ŀ ƧŀƪȇŎƘ ǇǊƻŎŜǎǻ ǎŜ Ǿ rámci ƻǊƎŀƴƛǎƳǳ ǵőŀǎǘƴƝΦ .ǳŘŜ ǊƻȊŜōǊłƴŀ ƛ ƧŜƧƛŎƘ ǎǘǊǳƪǘǳǊŀ 

s ǇƻǇƛǎŜƳ őłǎǘƝ ǘŞǘƻ ƳŀƪǊƻƳƻƭŜƪǳƭȅ ŀ ǾȇȊƴŀƳ ǘƻƘƻΣ ǇǊƻő ǊŜƭŜŀǎŜ ŦŀƪǘƻǊȅ ȊƪƻǳƳŀǘΦ 5ŀƭǑƝ őłǎǘƝ 

ǘŞǘƻ ǇǊłŎŜ ōǳŘŜ ǇƻǇƛǎ ǎǘŀǾōȅ ǎƛƳǳƭŀőƴƝƘƻ ƳƻŘŜƭǳΣ ǇǌƛőŜƳȌ ōǳŘƻǳ ǊƻȊŜōǊłƴȅ ƪǊƻƪȅΣ ƪǘŜǊŞ ōȅƭȅ 

ǇƻǘǌŜōŀ ǳŘŠƭŀǘ ǇǊƻ ƧŜƘƻ ŘƻƪƻƴőŜƴƝ ŀ ǇƻǇƝǑŜƳŜ ƧŜƧƛŎƘ ǾȇȊƴŀƳΦ 5łƭŜ ǎŜ ǇǊłŎŜ ȊŀƳŠǌǳƧŜ ƴŀ 

ƪƻƴƪǊŞǘƴƝ ƪǊƻƪȅ ǳǎƪǳǘŜőƴŠƴŞ Ǉƻ ǘǾƻǊōŠ ǎƛƳǳƭŀőƴƝƘƻ ƳƻŘŜƭǳΣ ǇƻǘǌŜōƴŞ ƪ ŘƻƪƻƴőŜƴƝ 

ǎƛƳǳƭŀőƴƝƘƻ ǇǊƻŎŜǎǳΦ .ǳŘƻǳ ǊƻȊŜōǊłƴȅ ǳǎƪǳǘŜőƴŠƴŞ ƳŜǘƻŘȅ ŀƴŀƭȇȊȅ ŘŀƴŞ ǎƛƳǳƭŀŎŜΦ ½łǾŠǊŜƳ 

ǇǊłŎŜ ōǳŘŜ ƴŀǎǘƝƴŠƴ ŘŀƭǑƝ ǇƻǎǘǳǇ ǇǊłŎŜΣ Ŏƻ ōǳŘŜ ǇǌŜŘƳŠǘŜƳ ŘŀƭǑƝƘƻ ȊƪƻǳƳłƴƝΣ ŀ Ƨŀƪȇ ƧŜ ŎƝƭ 

dané práce. Výstupem z ǘŞǘƻ ǇǊłŎŜ ōȅ ƳŠƭƻ ōȇǘ ǇƻŎƘƻǇŜƴƝ ǇǊƻōƭŜƳŀǘƛƪȅ ŦǳƴƪŎŜ ǊŜƭŜŀǎŜ 

ŦŀƪǘƻǊǻΣ ǇǌŜŘǎǘŀǾŀ ƻ ǘǾƻǊōŠ ŘŀƴŞƘƻ ǎƛƳǳƭŀőƴƝƘƻ ƳƻŘŜƭǳ ŀ ǇǊƛƴŎƛǇ ƧŜƘƻ ŀƴŀƭȇȊȅΦ 

  



{ǘŀǾōŀ ǎƛƳǳƭŀőƴƝƘƻ ƳƻŘŜƭǳ mitochondriálního ribozomu 

 wǳŘƻƭŦ YǾŀǎƶƻǾǎƪȇ ό.оύ 

 ~ƪƻƭƛǘŜƭΥ ŘƻŎΦ wb5ǊΦ aƛŎƘŀƭ YƻƭłǌΣ tƘΦ5Φ  

¢ŀǘƻ ǇǊłŎŜ ƧŜ ȊŀƳŠǌŜƴŀ ƴŀ ǇǊƻōƭŜƳŀǘƛƪǳ ǎǘŀǾōȅ ƳƻŘŜƭǳ ƳƛǘƻŎƘƻƴŘǊƛłƭƴƝƘƻ ǊƛōƻȊƻƳǳΣ ǎŜ 

ƪǘŜǊȇƳ ǇƻǎƭŞȊŜ ōǳŘŜ ƳƻȌƴƻ ǇǊƻǾłŘŠǘ ƴŜƧǊǻȊƴŠƧǑƝ ǎƛƳǳƭŀŎŜΦ ¢Ŝƴǘƻ ǎƛƳǳƭŀőƴƝ ƳƻŘŜl bude 

ƴłǎƭŜŘƴŠ ǾȅǳȌƛǘ ƴŀ ǇƻǇƛǎ ŘȅƴŀƳƛŎƪŞƘƻ ŎƘƻǾłƴƝ ǾȅōǊŀƴȇŎƘ őłǎǘƝ ƳƛǘƻŎƘƻƴŘǊƛłƭƴƝƘƻ ǊƛōƻȊƻƳǳΦ 

Úvodem práce budou popsány mitochondriální ribozomy jako takové. Bude popsáno, co jsou 

ȊŀőΣ őƝƳ ǎŜ ǾȅȊƴŀőǳƧƝ ƻǇǊƻǘƛ ōŠȌƴȇƳ ǊƛōƻȊƻƳǻƳΣ ƪŘŜ ƧŜ ƴŀƧŘŜƳŜΣ Ƨŀƪł ƧŜ ƧŜƧƛŎƘ ǎǘǊǳƪǘǳǊŀ ŀ ǇǊƻő 

ƧŜ ƧŜƧƛŎƘ ǎǘǳŘƛǳƳ ŘǻƭŜȌƛǘŞ ŀ ȊŀƧƝƳŀǾŞΦ ± ŘŀƭǑƝŎƘ ŦłȊƝŎƘ ǇǊŜȊŜƴǘŀŎŜ ōǳŘŜ ǇǌƛōƭƝȌŜƴ ǎŀƳƻǘƴȇ 

ǇǊƻŎŜǎ ǎǘŀǾōȅ ǎƛƳǳƭŀőƴƝƘƻ ƳƻŘŜƭǳΣ ƪǘŜǊȇ ǎŜ ƳƻƳŜƴǘłƭƴŠ ǌƝǘƝ Řƻ ŎƝƭƻǾŞ ǊƻǾƛƴƪȅ ŀ ƪǘŜǊȇ ƧŜ 

ȊłǊƻǾŜƶ ǇƻƪǳǎŜƳ ƻ ǾȅǘǾƻǌŜƴƝ ǇǊǾƴƝƘƻ ƪƻƳǇƭŜǘƴƝƘƻ ǎƛƳǳƭŀőƴího modelu lidského 

ƳƛǘƻŎƘƻƴŘǊƛłƭƴƝƘƻ ǊƛōƻȊƻƳǳ ƴŀ ǎǾŠǘŠΦ {ǇŜŎƛłƭƴƝ ǇƻȊƻǊƴƻǎǘ ōǳŘŜ ǾŠƴƻǾłƴŀ ǇǊƻōƭŜƳŀǘƛŎƪȇƳ 

ƳƝǎǘǻƳ ǘǾƻǊōȅ ƳƻŘŜƭǳΣ ƳŜȊƛ ƪǘŜǊŞ ǇŀǘǌƝ ƳƛƳƻ ƧƛƴŞ Ǿȇǎƪȅǘ ƴŜƪŀƴƻƴƛŎƪȇŎƘ ǊŜǎƛŘǳƝ Ǿ ǇǊƻǘŜƛƴŜŎƘ 

ŀ Ǌwb! ƴŜōƻ ǇǌƝǘƻƳƴƻǎǘ ǌŜǘŠȊŎǻ ǇǊƻǘŜƛƴǻ ŀ Ǌwb! ǎ ŎƘȅōŠƧƝŎƝ namodelovanou sekvencí residuí 

ǳǇǊƻǎǘǌŜŘ ǌŜǘŠȊŎŜΦ WŜŘƴƻǘƭƛǾŞ ǇǌƝǇŀŘȅ ōǳŘƻǳ ǊƻȊǾŜŘŜƴȅ ŀ ōǳŘŜ ǇƻǇǎłƴ ǇƻǎǘǳǇΣ ƧŀƪȇƳ ōȅƭȅ 

ŘŀƴŞ ǇǊƻōƭŞƳȅ ǾȅǌŜǑŜƴȅ ƴŜōƻ ƧŀƪȇƳ Ƨǎƻǳ ǌŜǑŜƴȅΦ ½łǾŠǊŜƳ ōǳŘŜ ƴŀǎǘƝƴŠƴƻΣ Ŏƻ ƧŜǑǘŠ ŎƘȅōƝ 

k ǵǎǇŠǑƴŞƳǳ ŘƻƪƻƴőŜƴƝ ǇǊƻƧŜƪǘǳΣ ƧŀƪŞ Ƨǎƻǳ ƧŜƘƻ ǾȅƘƭƝdky do budoucna a k őŜƳǳ ǎŜ ōǳŘŜ 

ƘƻǘƻǾȇ ǎƛƳǳƭŀőƴƝ ƳƻŘŜƭ ǇƻǳȌƝǾŀǘΦ ±ȇǎǘǳǇŜƳ ǇǊƻ ǇǌƝǘƻƳƴŞ ōȅ ƳŠƭƻ ōȇǘ ǳǾŜŘŜƴƝ Řƻ 

ǇǊƻōƭŜƳŀǘƛƪȅ ƳƛǘƻŎƘƻƴŘǊƛłƭƴƝŎƘ ǊƛōƻȊƻƳǻ ŀ ǘŀƪŞ ȊłƪƭŀŘƴƝ ǇǌŜŘǎǘŀǾŀ ƻ ǎŀƳƻǘƴŞƳ ǇǊƻŎŜǎǳ 

tvorby modelu mitochondriálního ribozomu. 

  



Non-adiabatic Simulations of Benzene and its Isomers 

 Anna Mokrá (B3) 

 ~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ wb5ǊΦ .ŎΦ tŜǘǊ {ƭŀǾƝőŜƪΣ tƘΦ5Φ 

Non-adiabatic molecular dynamics techniques are crucial for studying excited-state behavior 

in molecular systems. Among these, widely used mixed quantum-classical approach of 

trajectory surface hopping (TSH) simulates excited-state dynamics by propagating classical 

molecular trajectories across ab initio potential energy surfaces from an ensemble of initial 

geometries. In this work, we compare two TSH models τ Fewest Switches Surface Hopping 

(FSSH) and LandauςZener Surface Hopping (LZSH) τ in simulations of benzene, fulvene and 

prismane, otherwise known as Ladenburg benzene. While FSSH is more established method, 

LZSH is its simpler yet efficient alternative. Both approaches present unique advantages 

depending on the structure of interest. By comparing these TSH models, we investigate the 

limitations of methods and explore the photochemistry of benzene isomers, ranging from the 

dissociation of hydrogen atom to the forming of a completely new structure. 

  



Computational modeling of Glutamate dehydrogenase 

in crowded environment with focus on active site. 

5ŀƴƛŜƭ aȅǑłƪ ό.оύ 

 ~ƪƻƭƛǘŜƭΥ Mgr. IngΦ 9Ǿŀ YǊǳǇƛőƪƻǾł-tƭǳƘŀǌƻǾłΣ th.D. 

Living organisms regulate their life functions by biocatalyst called enzymes. Enzymes activity 

is very sensitive to its surrounding which allow the cells to quickly react and change 

ƳŜǘŀōƻƭƛǎƳΦ /ŜƭƭΩǎ ƛƴǘŜǊƛƻǊ Ŏƻƴǘŀƛƴǎ ƭŀǊƎŜ ǾŀǊƛŜǘȅ ƻŦ ƳŀŎǊƻƳƻƭŜŎǳƭŜǎΣ ǘƘǳǎ ƛǘ ƛǎ ŎǊƻǿŘŜŘΦ 

However, majority of the in vitro experiments with enzymes are made in simple aqueous 

buffers. Influence of the crowded environment is missing and that is why we focus on it. We 

simulated Glutamate dehydrogenase (GDH), one of the most common and important 

enzymes in all organisms, and compared our results with experimental data. Even though 

GDH is widely studied enzyme, its reaction mechanism is still not fully described. We used 

all-atom classical molecular dynamics for GDH systems with glutamate (GLU) and norvaline 

(NVA) as substrates under various conditions (pH, crowder). Then we collected 200-400 ns 

trajectories. We characterized large variety of possible active site conformations under 

various conditions, such as different substrate (GLU, NVA) and pH. We described active site 

flexibility, diverse orientation of residues and mobility of the substrates. Then we started 

working on quantitative description of the substrate binding using enhanced sampling 

methods. Collected trajectories and their analysis can help to explain how enzymes behave in 

crowded environment and to properly describe reaction mechanism of GDH and how it is 

affected by its surroundings. 



Fyzikální chemie IV 

MÍSTO: B23 

KOMISE: 

 

tǌŜŘǎŜŘŀ ƪƻƳƛǎŜΥ ǇǊƻŦΦ wb5ǊΦ WƛǌƝ YƻƭŀŦŀΣ /{ŎΦ 

2ƭŜƴƻǾŞ ƪƻƳƛǎŜΥ 

¶ prof. Ing. Michal Fulem, Ph.D. 

¶ aƎǊΦ LƴƎΦ 9Ǿŀ YǊǳǇƛőƪƻǾł tƭǳƘŀǌƻǾłΣ tƘΦ5Φ 

 

SEZNAM {h¦¢=¿N/N/I 

¶ Bc. Vladislav AulichΣ aмΣ ŘƻŎΦ LƴƎΦ /ǘƛǊŀŘ 2ŜǊǾƛƴƪŀΣ tƘΦ5ΦΣ Insights on the compatibility of 

selected active pharmaceutical ingredients with polylactic acid from molecular-dynamics 

simulations 

¶ Bc. Aneta HrádkováΣ aмΣ ŘƻŎΦ wb5ǊΦ aƛŎƘŀƭ YƻƭłǌΣ tƘΦ5ΦΣ Strukturní variabilita 

peptidových deformyláz 

¶ Bc. aŀǊǘƛƴ aŀǑŜƪΣ aнΣ ŘƻŎΦ wb5ǊΦ aƛŎƘŀƭ YƻƭłǌΣ tƘΦ5ΦΣ ±ƭƛǾ ƘƻǌŜőƴŀǘȇŎƘ ƛƻƴǘǻ ƴŀ 

strukturu a dynamiku protoribozomu 
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¶ Bc. Wŀƪǳō ¿ǾłőŜƪΣ aнΣ ŘƻŎΦ wb5ǊΦ aƛŎƘŀƭ YƻƭłǌΣ tƘΦ5ΦΣ Atomistic simulations of a transfer 

RNA analogue 

  



Insights on the compatibility of selected active 

pharmaceutical ingredients with polylactic acid from 

molecular-dynamics simulation 

 Bc. Vladislav Aulich (M1) 

 ~kolitel: doc. LƴƎΦ /ǘƛǊŀŘ 2ŜǊǾƛƴƪŀΣ tƘΦ5Φ 

Many active pharmaceutical ingredients (APIs) suffer from low water solubility and 

consequent limited efficiency in the treatment of living organisms. A novel general trend is to 

reduce this deficiency by using an amorphous dispersion of API within polymeric excipients. 

That strategy relies on the thermodynamic fact that each amorphous solid phase is 

metastable with respect to its crystalline counterpart, being thus also more soluble than the 

crystal. In our case, we chose polylactic acid (PLA) as a polymeric excipient and four APIs 

(carbamazepine, naproxen, indomethacin, ibuprofen) to form a binary mixture. Molecular 

dynamics simulations represent a suitable tool for describing those binary systems to explore 

the key molecular interactions that bind their bulk phases and to interpret their kinetic 

properties and stability with respect to their undesirable recrystallization. Intensity of the 

interactions between API and polymer molecules in the amorphous bulk mixtures are derived 

directly by calculating radial distribution functions and cohesive energies or indirectly from 

the mean squared displacement of API molecules in the bulk. Another important calculated 

parameter indicating the influence of atomic interactions between the drug and polymer 

molecules is the glass transition temperature, representing a direct measure of the kinetic 

stability.  

  



Strukturní variabilita peptidových deformyláz 

 Bc. Aneta Hrádková (M1) 

 ~ƪƻƭƛǘŜƭΥ ŘƻŎΦ wb5ǊΦ aƛŎƘŀƭ YƻƭłǌΣ tƘΦ5Φ 

První enzym, se kterým se bakteriální proteiny rodící se v ribozomu setkají, je peptidová 

ŘŜŦƻǊƳȅƭłȊŀ όt5CύΦ t5C ǎŜ ǾłȌŜ ƴŀ ǇƻǾǊŎƘ ǊƛōƻȊƻƳǳ ŀ ƻŘǑǘŠǇǳƧŜ ŦƻǊƳȅƭƻǾƻǳ ǎƪǳǇƛƴǳ 

z N ƪƻƴŎŜ ƴŀǎŎŜƴǘƴƝƘƻ ǇǊƻǘŜƛƴǳΣ ƪǘŜǊȇ ǎŜ ǾȅƴƻǌǳƧŜ Ȋ ribozomálního tunelu. Podle strukturních 

ŀ ǎŜƪǾŜƴőƴƝŎƘ ǇƻŘƻōƴƻǎǘƝ ǎŜ t5C ŘŠƭƝ ƴŀ ¢ȅǇ LΣ ¢ȅǇ LL ŀ ¢ȅǇ LLLΣ ǇǌƛőŜƳȌ ¢ȅǇ LLL ƧŜ ǇƻǾŀȌƻǾłƴ Ȋŀ 

neaktivní. PDF Typu I mají C-koncový h -ƘŜƭƛȄΣ ƪǘŜǊȇ ǎƭƻǳȌƝ Ƨŀƪƻ ǎǇƻƧŜƴƝ ƳŜȊƛ ƪŀǘŀƭȅǘƛŎƪƻǳ 

ŘƻƳŞƴƻǳ ŜƴȊȅƳǳ ŀ ǇƻǾǊŎƘŜƳ ǊƛōƻȊƻƳǳΣ ȊŀǘƝƳŎƻ ǳ t5C ¢ȅǇǳ LL ƧŜ ǇǌŜǎƴȇ ƳŜŎƘŀƴƛǎƳǳǎ ǾŀȊōȅ 

na ribozom stále neznámý. ±Ŝ ǎǾŞ ōŀƪŀƭłǌǎƪŞ ǇǊłŎƛ ƧǎŜƳ ǇƻƳƻŎƝ ǎƛƳǳƭŀŎƝ ƳƻƭŜƪǳƭƻǾŞ 

dynamiky studovala chování C-koncové oblasti PDF získaných z ǊǻȊƴȇŎƘ ƻǊƎŀƴƛǎƳǻΦ V této 

ǇǊłŎƛ ǊƻȊǑƛǌǳƧƛ ƴŀǑŜ ǇƻȊƴŀǘƪȅ ƻ ǇŠǘƛ ōŀƪǘŜǊƛłƭƴƝŎƘ t5C ƻ ŘŀƭǑƝ н ǇǊƻǘŜƛƴȅΦ ¢ŜƴǘƻƪǊłǘ ǎŜ ŀƭŜ ƧŜŘƴł 

ƻ ȊłǎǘǳǇŎŜ ŜǳƪŀǊȅƻǘƴƝŎƘ t5CΦ 5ǌƝǾŜ ǎŜ ǾŠǌƛƭƻΣ ȌŜ t5C ƭȊŜ ƴŀƧƝǘ ǇƻǳȊŜ Ǿ ōŀƪǘŜǊƛłƭƴƝŎƘ ōǳƶƪłŎƘΣ 

ale v poslednƝŎƘ ƭŜǘŜŎƘ ǎŜ ǳƪłȊŀƭƻΣ ȌŜ ŜȄƛǎǘǳƧƝ t5C ŀƴŀƭƻƎȅ ƛ Ǿ rostlinách nebo mitochondriích. 

tǊłǾŠ ǘȅǘƻ ŘŜŦƻǊƳȅƭłȊȅ Ƨǎƻǳ ǇǌŜŘƳŠǘŜƳ ǘŞǘƻ ǇǊłŎŜΣ ƧŜŘƴŀ ƧŜ ȊłǎǘǳǇŎŜƳ ǇƭŀǎǘƛŘƛłƭƴƝŎƘ t5C 

a druhá byla syntetizována jako analog lidské mitochondriální PDF. Zabývám se zde srovnáním 

ǎǘǊǳƪǘǳǊȅ ŀ ŘȅƴŀƳƛƪȅ ŜǳƪŀǊȅƻǘƴƝŎƘ ŀ ǇǊƻƪŀǊȅƻǘƴƝŎƘ t5C ǇƻƳƻŎƝ ǇƻőƝǘŀőƻǾȇŎƘ ǎƛƳǳƭŀŎƝ ǘŠŎƘǘƻ 

ŜƴȊȅƳǻΦ ±ȇǎƭŜŘƪȅ ǘŠŎƘǘƻ ǎƛƳǳƭŀŎƝ ǇƻǳƪŀȊǳƧƝ ƴŀǇǌƝƪƭŀŘ ƴŀ ǇƻŘƻōƴƻǎǘ ŦƭŜȄƛōƛƭƛǘȅ C konce 

ŜǳƪŀǊȅƻǘƴƝŎƘ t5C ŀ ȊłǎǘǳǇŎǻ ¢ȅǇǳ LΦ 

 

 

  



±ƭƛǾ ƘƻǌŜőƴŀǘȇŎƘ ƛƻƴǘǻ ƴŀ ǎǘǊǳƪǘuru a dynamiku 

protoribozomu 

 .ŎΦ aŀǊǘƛƴ aŀǑŜƪ όaнύ 

 ~ƪƻƭƛǘŜƭΥ ŘƻŎΦ wb5ǊΦ aƛŎƘŀƭ YƻƭłǌΣ tƘΦ5Φ 

wƛōƻȊƻƳ ƧŜ ōƛƻƳƻƭŜƪǳƭƻǾȇ ƪƻƳǇƭŜȄΣ ƪǘŜǊȇ ƧŜ ȊƻŘǇƻǾŠŘƴȇ Ȋŀ ōƛƻǎȅƴǘŞȊǳ ǇǊƻǘŜƛƴǻΣ ǾȅǎƪȅǘǳƧƝŎƝ 

ǎŜ ǘŞƳŠǌ ǾŜ ǾǑŜŎƘ ōǳƶƪłŎƘΦ {ŎƘƻǇƴƻǎǘ ǊƛōƻȊƻƳǳ ƪŀǘŀƭȅȊƻǾŀǘ ǘǾƻǊōǳ ǇŜǇǘƛŘƻvých vazeb je 

ǇǌƛǇƛǎƻǾłƴŀ ǇŜǇǘƛŘȅƭǘǊŀƴǎŦŜǊłȊƻǾŞƳǳ ŎŜƴǘǊǳ όt¢/ύΣ ƪŀǘŀƭȅǘƛŎƪŞƳǳ ƳƝǎǘǳΣ ƪǘŜǊŞ ƧŜ ǎƭƻȌŜƴŞ 

ǾȇƘǊŀŘƴŠ Ȋ ǊƛōƻȊƻƳłƭƴƝ wb! όǊwb!ύΦ ± ǊłƳŎƛ ǊƛōƻȊƻƳǳ ƻōƪƭƻǇǳƧŜ t¢/ ǎǘǊǳƪǘǳǊƴŠ ǎȅƳŜǘǊƛŎƪł 

ƻōƭŀǎǘΣ ƧŜȌ ōȅƭŀ ǇƻȊƻǊƻǾłƴŀ ƪƻƴȊƛǎǘŜƴǘƴŠ ǳ ǊǻȊƴȇŎƘ ŘǊǳƘǻ ƻǊƎŀƴƛǎƳǻ. Tato symetrie 

ƴŀȊƴŀőǳƧŜ ŘłǾƴȇ ŜǾƻƭǳőƴƝ ǇǻǾƻŘ t¢/Φ ± ǘŞǘƻ ǇǊłŎƛ ƧǎŜƳ ǎǘǳŘƻǾŀƭ ƳƻŘŜƭƻǾƻǳ ǎǘǊǳƪǘǳǊǳ 

όt¢/ψ{Ƴŀƭƭύ ǇƻǘŜƴŎƛłƭƴƝƘƻ ŜǾƻƭǳőƴƝƘƻ ǇǌŜŘŎƘǻŘŎŜ ǊƛōƻȊƻƳǳΣ ǘȊǾΦ ǇǊƻǘƻǊƛōƻȊƻƳǳΣ ǳ ƪǘŜǊŞ ƧƛȌ 

ōȅƭƻ ǇǊƻƪłȊłƴƻΣ ȌŜ ƧŜ ǎŎƘƻǇƴŀ ƪŀǘŀƭȅȊƻǾŀǘ ǾȊƴƛƪ ŘƛǇŜǇǘƛŘǻΦ aƻŘŜƭ t¢C_Small jsem postavil na 

ȊłƪƭŀŘŠ ǎǘǊǳƪǘǳǊȅ ƳƻŘŜǊƴƝƘƻ ōŀƪǘŜǊƛłƭƴƝƘƻ ǊƛōƻȊƻƳǳ T. thermophilusΦ ½ŀƳŠǌƛƭ ƧǎŜƳ ǎŜ 

ǇǌŜŘŜǾǑƝƳ ƴŀ ǾƭƛǾ ǎǘǊǳƪǘǳǊƴƝŎƘ ƛƻƴǘǻ ŀ ƛƻƴǘǻ Ǿ ǊƻȊǘƻƪǳ ƴŀ ǎǘǊǳƪǘǳǊǳ Ǌwb! Ǿ t¢/ψ{ƳŀƭƭΦ Y ǘƻƳǳ 

ƧǎŜƳ ǾȅǳȌƛƭ ƳŜǘƻŘȅ ƳƻƭŜƪǳƭłǊƴƝ ŘȅƴŀƳƛƪȅ ƴŀ ŀǘƻƳƻǾŞ ǵǊƻvni pomocí programu GROMACS. 

±ȇǎƭŜŘƪȅ ƴŀȊƴŀőǳƧƝΣ ȌŜ ǎǘǊǳƪǘǳǊƴƝ ƘƻǌŜőƴŀǘŞ ƛƻƴǘȅ ƳƝǊƴŠ ǎǘŀōƛƭƛȊǳƧƝ Ǌwb!Φ bŀ ŘǊǳƘŞ ǎǘǊŀƴŠ ǾȅǑǑƝ 

ƪƻƴŎŜƴǘǊŀŎŜ ƛƻƴǘǻ Ǿ ǊƻȊǇƻǳǑǘŠŘƭŜ ǎǘǊǳƪǘǳǊǳ ƳƻŘŜƭǳ ǇǌƝƭƛǑ ƴŜƻǾƭƛǾƶǳƧŜΦ 

  



YǾŀƴǘƻǾŠ ƳŜŎƘŀƴƛŎƪł ǇŀǊŀƳŜǘǊƛȊŀŎŜ ǎǘŀǾƻǾȇŎƘ ǊƻǾƴƛŎ 

typu PC-SAFT 

 Bc. 9ƭƛŀ tŀǾƭƛǑ (M2) 

 ~ƪƻƭƛǘŜƭΥ Ing. Martin Klajmon, Ph.D. 

Stavové rovnice typu PC-{!C¢ ǳƳƻȌƶǳƧƝ ǾȇǇƻőŜǘ ǘŜǊƳƻŘȅƴŀƳƛŎƪȇŎƘ a volumetrických 

ǾƭŀǎǘƴƻǎǘƝ őƛǎǘȇŎƘ ƭłǘŜƪ ŀ ǎƳŠǎƝ ǇƻǳȊŜ ƴŀ ȊłƪƭŀŘŠ ƭłǘƪƻǾȇŎƘ ǇŀǊŀƳŜǘǊǻ ǇǊƻ ƧŜŘƴƻǘƭƛǾŞ ǎƭƻȌƪȅΦ 

±ȇȊƴŀƳ ǘŠŎƘǘƻ ǇŀǊŀƳŜǘǊǻ ƧŜ ƧŀǎƴŠ ŘŜŦƛƴƻǾŀƴȇ ŀ ǾȊǘŀƘǳƧŜ ǎŜ ƪŜ ƎŜƻƳŜǘǊƛŎƪȇƳ ŀ ƛƴǘŜǊŀƪőƴƝƳ 

ǾƭŀǎǘƴƻǎǘŜƳ ƳƻƭŜƪǳƭ ŘŀƴŞ ƭłǘƪȅΦ wŜƭŀǘƛǾƴƝ ǇǌƝƳƻőŀǊƻǎǘ ǾȇǇƻőǘǻ őƛƴƝ ǇƻƪǊƻőƛƭŞ ǎǘŀǾƻǾŞ ǊƻǾƴƛŎŜ 

cenným screeningovým nástrojem v situacích, kde experimentální údaje chybí nebo je jejich 

Ȋƛǎƪ ǾŜƭƳƛ ƴłƪƭŀŘƴȇΦ tŀǊŀƳŜǘǊȅ őƛǎǘȇŎƘ ƭłǘŜƪ ƧŜ ƻǾǑŜƳ ǎǘłƭŜ ǇƻǘǌŜōŀ ŦƛǘƻǾŀǘ ƴŀ ŜȄǇŜǊƛƳŜƴǘłƭƴƝ 

ŘŀǘŀΣ Ƨŀƪƻ ƧŜ ƴŀǇǌƝƪƭŀŘ ƘǳǎǘƻǘŀΣ ǘƭŀƪ ƴŀǎȅŎŜƴȇŎƘ ǇŀǊ ƴŜōƻ ǊƻȊǇǳǎǘƴƻǎǘƛΦ ¢ƻ ƻƳŜȊǳƧŜ ǇƻǳȌƛǘƝ 

PC-SAFT na látky, pro které jsou tyto údaje k ŘƛǎǇƻȊƛŎƛΣ ŀ ƴŀǾƝŎ ƧŜ ǾȇǎƭŜŘŜƪ ǾȇǇƻőǘǳ ƻǾƭƛǾƴŠƴ 

ǾȇōŠǊŜƳ ŜȄǇŜǊƛƳŜƴǘłƭƴƝŎƘ Řŀǘ ŀ ƧŜƧƛŎƘ ƪǾŀƭƛǘƻǳΦ bŜŘłǾƴƻ ōȅƭŀ ǇǌŜŘǎǘŀǾŜƴŀ ǘŜŎƘƴƛƪŀ {9tt 

(Segment-Based Equation of State Parameter PredictionύΣ ƪǘŜǊł ǳƳƻȌƶǳƧŜ ǳǊőŜƴƝ ǇŀǊŀƳŜǘǊǻ 

ǇǌƝƳƻ Ȋ ƳƻƭŜƪǳƭłǊƴƝ ǎǘǊǳƪǘǳǊȅ ǇƻƳƻŎƝ ƪǾŀƴǘƻǾŠ ŎƘŜƳƛŎƪȇŎƘ ǾȇǇƻőǘǻΦ ¢ŀƪǘƻ ȊƝǎƪŀƴŞ 

ǇŀǊŀƳŜǘǊȅ ƳŀƧƝ ǇƻǘŜƴŎƛłƭ ǾȇǊŀȊƴŠ ǳǎƴŀŘƴƛǘ ǾȅǳȌƛǘƝ ǊƻǾƴƛŎ ǘȅǇǳ t/-SAFT pro zcela nové látky. 

Technika SEPP byla ǾǑŀƪ ŘƻǇƻǎǳŘ ǘŜǎǘƻǾłƴŀ ƧŜƴ ƴŀ ǳȌǑƝƳ ǾȇōŠǊǳ ƭłǘŜƪ ŀ ƧŜ ǘŜŘȅ ƻǘłȊƪƻǳΣ ƧŀƪŞ 

ǾȇǎƭŜŘƪȅ ƭȊŜ ƻőŜƪłǾŀǘ ǇǊƻ ƧƛƴŞΣ ǎƭƻȌƛǘŠƧǑƝ ƭłǘƪȅΦ /ƝƭŜƳ ǇǊłŎŜ ƧŜ ǘǳǘƻ ƪƻƳǇƭŜȄƴƝ ǾȇǇƻőŜǘƴƝ 

ǘŜŎƘƴƛƪǳ όȊŀƘǊƴǳƧƝŎƝ ǎƻǳƘǊǳ ǌŀŘȅ ǎƻŦǘǿŀǊƻǾȇŎƘ ǇǊƻǎǘǌŜŘƪǻύ ƛƳǇƭŜƳŜƴǘƻǾŀǘ ŀ ǎǊƻǾƴŀǘ ƧŜƧƝ 

výsledƪȅ ǎ ǾȇǎƭŜŘƪȅ ȊƝǎƪŀƴȇƳƛ ōŠȌƴȇƳƛ ǇŀǊŀƳŜǘǊƛȊŀőƴƝƳƛ ƳŜǘƻŘŀƳƛΦ 

  



Implementation of Polarizable Simulations for Phase 

Interfaces in Porous Liquids 

 .ŎΦ ±ŜǊƻƴƛƪŀ ~ǊƛǘǘŜǊƻǾł όaнύ 

 ~ƪƻƭƛǘŜƭΥ ŘƻŎΦ LƴƎΦ /ǘƛǊŀŘ 2ŜǊǾƛƴƪŀΣ tƘΦ5Φ 

Porous liquids (PLs) represent an innovative class of materials as they combine the permanent 

porosity of solid sorbents and the fluid nature of liquids. Adding structured voids into liquids 

is highly attractive in terms of promising applications, including gas capture, catalysis, and 

separations. This work presents a set of molecular dynamics simulations addressing the 

structural and dynamic properties of PLs comprised of the selected ionic liquids (ILs) and 

metal-organic frameworks (MOFs), particularly ZIF-8. The study explores the atomic-level 

ŘȅƴŀƳƛŎǎ ƻŦ ŦƭǳƛŘ ōŜƘŀǾƛƻǊ ƴŜŀǊ ǘƘŜ ŎǊȅǎǘŀƭ ǎǘǊǳŎǘǳǊŜΩǎ ŦǊŜŜ ǎǳǊŦŀŎŜΣ ǳƴŎƻǾŜǊƛƴƎ ǘƘŜ ǎǳōǘƭŜ 

interactions and movements in this boundary region. The force fields used are enhanced to 

incorporate explicit atomic polarizability via the Drude model. The polarizability is expected 

to impact the interactions among ions and the surface significantly, reducing the spurious 

ionic cage effect, and thus promoting the inner dynamics of the fluid component. By 

calculating the interaction energies of ions with the interface and their lifetime in its 

proximity, it is ascertained how the confinement of the ILs within the MOF pore influences its 

fluid properties. The overarching aim is to conduct a thorough analysis of the interphase 

at the atomic resolution, and subsequently to assess whether the combinations of the 

considered materials are suitable for the formation of porous liquids. 

  



Atomistic simulations of a transfer RNA analogue 

 Bc. Wŀƪǳō ¿ǾłőŜƪ (M2) 

 ~ƪƻƭƛǘŜƭΥ ŘƻŎΦ wb5ǊΦ aƛŎƘŀƭ YƻƭłǌΣ tƘΦ5Φ 

Besides ribosome itself, transfer RNA (tRNA) is one of the key components of protein 

synthesis. It serves as a mean of translation from the mRNA code into the amino acid 

ǎŜǉǳŜƴŎŜΣ ŀƴŘ ǘƘƛǎ άƭŀƴƎǳŀƎŜέ ƛǎ ŜǾƻƭǳǘƛƻƴŀǊƛƭȅ ǎǘǊƛŎǘƭȅ ŎƻƴǎŜǊǾŜŘΣ ƳŜŀƴƛƴƎ ǘƘŀǘ ƻƴŜ Ƴwb! 

sequence is translated into the same amino acid sequence in almost all organisms. The work 

follows an article, where it was experimentally proven that there are organisms able to modify 

this code in some cases. Therefore, mRNA sequences are not translated the expected way. It 

was also discovered that tRNAs associated with these abnormalities have structural 

difference in so called anticodon stem (AS). Typically, AS consists of five base pairs, however, 

tRNAs encoding abnormalities have AS only four base pairs long, due to a point mutation of 

one nucleobase. In this work series of MD simulations were performed for structures with 

different point mutations leading to shorter AS. The resulting simulations are evaluated by 

x3DNA, tool used to describe tertiary structures of nucleic acids and compared to results 

obtained with the structure of wild type. The aim is to determine, whether point mutations 

and shorter AS can lead to difference in tRNA flexibility, that could eventually cause 

abnormalities in mRNA code translation. 

  



Fyzikální chemie V 

MÍSTO: B26 

KOMISE: 

 

tǌŜŘǎŜŘŀ ƪƻƳƛǎŜΥ ŘƻŎΦ wb5ǊΦ aƛŎƘŀƭ YƻƭłǌΣ tƘΦ5Φ 

2ƭŜƴƻǾŞ ƪƻƳƛǎŜΥ 

¶ Ing. Martin Klajmon, Ph.D. 

¶ Ing. Vít Svoboda, Dr. sc. ETH Zürich 

 

SEZNAM {h¦¢=¿N/N/I 

¶ Bc. Karolína FárníkováΣ aнΣ aƎǊΦ LƴƎΦ 9Ǿŀ YǊǳǇƛőƪƻǾł tƭǳƘŀǌƻǾłΣ tƘΦ5ΦΣ Molecular 

simulations of reaction intermediates of CO2 reduction aided by cobaltoporphyrin 

catalyst 

¶ Bc. Marek KlímaΣ aмΣ ǇǊƻŦΦ wb5ǊΦ .ŎΦ tŜǘǊ {ƭŀǾƝőŜƪΣ tƘΦ5ΦΣ CO release from flavonol: 

Ab initio Model 

¶ Bc. [ǳƪłǑ tŜǘŜǊƪŀΣ aнΣ ǇǊƻŦΦ wb5ǊΦ .ŎΦ tŜǘǊ {ƭŀǾƝőŜƪΣ tƘΦ5ΦΣ Investigating Photoinduced 

Electron Transfer from Bilirubin Model Compound to Oxygen 

¶ Bc. ¢ŜǊŜȊŀ ~ƛƳǎƻǾł, M2, prof. Ing. Michal Fulem, Ph.D., Fyzikální stabilita amorfních 

lékových formulací: Vliv terƳƻŘȅƴŀƳƛŎƪȇŎƘΣ ƪƛƴŜǘƛŎƪȇŎƘ ŀ ǊŜƭŀȄŀőƴƝŎƘ ŦŀƪǘƻǊǻ 

¶ Bc. Anna Lamancová, M2, RNDr. Dana Nachtigallová, Ph.D., Predicting Rotational 

Dynamics in Molecular Rotors: An Ab Initio Study of Substituent Influence on 

Thermal Isomerization 

¶ Bc. YŀǘŀǊƝƴŀ ±ƻǎƻǾƛőƻǾł, M1, ǇǊƻŦΦ wb5ǊΦ .ŎΦ tŜǘǊ {ƭŀǾƝőŜƪΣ tƘΦ5ΦΣ Towards Photostability 

of Astrochemical Glycine: Impact of a Solvent 

  



Molecular simulations of reaction intermediates of 

CO2 reduction aided by cobaltoporphyrin catalyst 

 Bc. Karolína Fárníková (M2) 

 ~ƪƻƭƛǘŜƭΥ Mgr. InƎΦ 9Ǿŀ YǊǳǇƛőƪƻǾł tƭǳƘŀǌƻǾłΣ tƘΦ5Φ 

The increasing carbon dioxide (CO2) levels in the atmosphere correlated with global warming 

are a challenge for humanity. Therefore, there has been an effort to either reduce its 

production or capture it and use it further. The second option can be realized by catalyzed 

electrochemical reduction, which leads to various products. To facilitate the electrochemical 

reduction many catalysts are being currently under development. In our research, we have 

focused on the details of the catalytic mechanism of the reduction of CO2 to carbon monoxide 

catalyzed by a cobaltoporphyrine cage catalyst. We focused on two reaction intermediates, 

one after full reduction and binding of CO2 and another one after subsequent protonation. To 

simulate the behavior of these intermediates in aqueous solutions of alkali metal cations, 

which can tune the selectivity of the catalyst, classical molecular dynamics were employed. 

However, since we are dealing with non-standard residues for both intermediates, we had to 

develop empirical force fields. Our results can contribute to both development of force fields 

for non-standard residues and the understanding and tuning of an environmentally 

interesting catalyst.  

  



CO release from flavonol: Ab initio Model 

 Bc. Marek Klíma (M1) 

 ~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ wb5ǊΦ .ŎΦ tŜǘǊ {ƭŀǾƝőŜƪΣ tƘΦ5Φ 

The release of carbon monoxide from flavonol upon UV radiation exposure was first 

discovered in 1989, establishing flavonol as a photoactivatable carbon monoxide-releasing 

molecule (photoCORM). The targeted CO release is significant for biomedical applications, 

e.g. CO can have beneficial effects on the human body when its release is localized. Triplet 

state plays a critical role in the dissociation process of flavonol and recently the influence of 

molecular oxygen was demonstrated. In my work, I aim to model dissociation of flavonol using 

ab initio methods, primarily multireference methods in addition with transition state theory 

to study the mechanism and kinetics of the dissociation. 

  



Predicting Rotational Dynamics in Molecular Rotors: 

An Ab Initio Study of Substituent Influence on Thermal 

Isomerization 

 Bc. Anna Lamancová (M2) 

 ~ƪƻƭƛǘŜƭΥ RNDr. Dana Nachtigallová, Ph.D. 

Molecular rotors are nanoscale systems capable of controlled rotational movement around 

a specific axis, driven by energy inputs such as light, heat, or chemical reactions. In this study, 

we investigate the influence of substituents on the thermal helix inversion, rotational speed, 

and rotational barrier of molecular rotors. Using ab initio methods, density functional theory 

(DFT), and the long-ǊŀƴƎŜ ŎƻǊǊŜŎǘŜŘ ŦǳƴŎǘƛƻƴŀƭ ˖.фт·5Σ ǿŜ ŎƻƴŘǳŎǘ ŀ н5 ǇƻǘŜƴǘƛŀƭ ŜƴŜǊƎȅ 

surface (PES) scan for isomerization between two stable isomers. This approach allows us to 

accurately map the PES and analyze how different substituents affect inversion dynamics and 

energy barriers. The aim of this work is to deepen the understanding of substituent effects on 

molecular rotor performance, providing insights for designing efficient synthetic molecular 

machines. 

 

 

  



Investigating Photoinduced Electron Transfer from 

Bilirubin Model Compound to Oxygen 

 Bc. [ǳƪłǑ tŜǘŜǊƪŀ (M2) 

 ~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ wb5ǊΦ .ŎΦ tŜǘǊ {ƭŀǾƝőŜƪΣ tƘΦ5Φ 

The present study examines the photoinduced electron transfer (PET) process from a bilirubin 

model compound, dipyrrinone, to an oxygen molecule. This process may represent the initial 

step of the photooxidation pathway of dipyrrinone derivatives, as recently proposed at the 

cooperating experimental laboratory (prof. Petr Klán, MU Brno). This work employs a range 

of computational methods, including time-dependent density-functional theory (TD-DFT), 

constrained density-functional theory (CDFT), multireference approaches, and semiempirical 

techniques, to elucidate the PET mechanism. The potential energy surface mapping is 

performed, involving excited states characterization, interpolation between critical 

structures, and the implementation and application of LandauςZener TD-DFT surface hopping 

dynamics. Initially, the characterization of dipyrrinone and oxygen is conducted separately, 

followed by an investigation of their complex. A comparison of calculations conducted in 

vacuum and water implicit environments demonstrates the significant influence of the 

solvent. 

  



Fyzikální stabilita amorfních lékových formulací: Vliv 

ǘŜǊƳƻŘȅƴŀƳƛŎƪȇŎƘΣ ƪƛƴŜǘƛŎƪȇŎƘ ŀ ǊŜƭŀȄŀőƴƝŎƘ ŦŀƪǘƻǊǻ 

 Bc. ¢ŜǊŜȊŀ ~ƛƳǎƻǾł (M2) 

 ~ƪƻƭƛǘŜƭΥ prof. Ing. Michal Fulem, Ph.D. 

!ƳƻǊŦƴƝ ŦƻǊƳǳƭŀŎŜ Ƨǎƻǳ ƘƻƧƴŠ ǇƻǳȌƝǾłƴȅ Ƨŀƪƻ ǎǘǊŀǘŜƎƛŜ ǇǊƻ ȊǾȇǑŜƴƝ ōƛƻŘƻǎǘǳǇƴƻǎǘƛ Ƴłƭƻ 

ǊƻȊǇǳǎǘƴȇŎƘ ƭŞőƛǾΦ tƻőłǘŜƪ ƪǊȅǎǘŀƭƛȊŀŎŜ ƧŜ ƪǊƛǘƛŎƪȇƳ ŦŀƪǘƻǊŜƳ ǇǊƻ ǎǘŀƴƻǾŜƴƝ Řƻōȅ ǇƻǳȌƛǘŜƭƴƻǎǘƛ 

ŀƳƻǊŦƴƝŎƘ ŦƻǊƳǳƭŀŎƝΦ tǊƻǘƻ ƧŜ ǇƻǊƻȊǳƳŠƴƝ ŀ ȊŀƧƛǑǘŠƴƝ ŘƭƻǳƘƻŘƻōŞ ƛƴƘƛōƛŎŜ ƪǊȅǎǘŀƭƛȊŀŎŜ ƭŞőƛǾŀ 

Ǿ ŀƳƻǊŦƴƝŎƘ ŦƻǊƳǳƭŀŎƝŎƘ ƧŜŘƴƝƳ Ȋ ƪƭƝőƻǾȇŎƘ ǇŀǊŀƳŜǘǊǻ pro jejich ǇƻǳȌƝǾłƴƝΦ ¢ŀǘƻ ǇǊłŎŜ ǎŜ 

ȊŀōȇǾł ǎƛƳǳƭǘłƴƴƝƳ ȊƪƻǳƳłƴƝƳ ǾƭƛǾǳ ǘŜǊƳƻŘȅƴŀƳƛŎƪȇŎƘΣ ƪƛƴŜǘƛŎƪȇŎƘ ŀ ǎǘǊǳƪǘǳǊƴŠ-

ǊŜƭŀȄŀőƴƝŎƘ ŦŀƪǘƻǊǻ ƴŀ ŦȅȊƛƪłƭƴƝ ǎǘŀōƛƭƛǘǳ ŀƳƻǊŦƴƝŎƘ ŦƻǊŜƳ ƭŞőƛǾ ŀ jejiŎƘ ǎƳŠǎƳƛ ǎ vybranými 

polymerními excipienty. /ƝƭŜƳ ǇǊłŎŜ ƧŜ ǊƻǾƴŠȌ ƻōƧŀǎƴƛǘ ǾȊǘŀƘȅ ƳŜȊƛ ǘŠƳƛǘƻ ŦŀƪǘƻǊȅ 

a ȊŀǾŜŘŜƴƻǳ ƪƭŀǎƛŦƛƪŀŎƝ ƭłǘŜƪ ǇƻŘƭŜ ƧŜƧƛŎƘ ǎŎƘƻǇƴƻǎǘƛ ǘǾƻǌƛǘ ŀƳƻǊŦƴƝ ŦłȊƛΣ ǘȊǾΦ αƎƭŀǎǎ-forming 

ŀōƛƭƛǘȅάΦ wŜƭŀȄŀőƴƝ ǾƭŀǎǘƴƻǎǘƛΣ ǘŜǇŜƭƴŞ ƪŀǇŀŎƛǘȅΣ ŦłȊƻǾŞ ǇǌŜƳŠƴȅ ŀ ƧŜƧƛŎƘ ƪƛƴŜǘƛƪŀ Ƨǎƻǳ 

zkoumány kalorimetrickými metodami ve spojení s odpovídajícími modely pro ǇƻǇƛǎ ǘŠŎƘǘƻ 

vlastností. 

  



Towards Photostability of Astrochemical Glycine: 

Impact of a Solvent 

 Bc. YŀǘŀǊƝƴŀ ±ƻǎƻǾƛőƻǾł (M1) 

 ~ƪƻƭƛǘŜƭΥ prof. RNDr. BcΦ tŜǘǊ {ƭŀǾƝőŜƪΣ tƘΦ5Φ 

Over the last decade, glycine, the simplest amino acid, has been detected in cometary 

atmospheres and ice. Recently, glycolamide, an isomer of glycine, has also been identified in 

interstellar matter, sparking further interest in the survival mechanisms of these molecules 

under extreme cosmic conditions. The photochemical decomposition of amino acids is 

thought to play a role in developing biomolecular homochirality, yet the photostability of 

glycine in space remains underexplored. In this study, I examine the photostability of glycine 

under simulated cosmic radiation, with a specific focus on its behavior in solution. By utilizing 

QM/MM non-adiabatic molecular dynamics simulations with the CASSCF method with various 

active spaces, I explore the photochemistry of zwitterionic glycine in a cluster of water 

molecules. This approach allowed me to analyze how the solvent affects photostability by 

exploring potential reaction pathways. I further compare the reactivity of solvated and non-

solvated glycine, finding that the presence of water molecules significantly affects its 

photostability. These findings shed light on the role of solvent effects in stability, providing 

insights into the resilience of amino acids in space and implications for the potential origins 

of life. 

  



Ústav ŎƘŜƳƛŎƪŞƘƻ ƛƴȌŜƴȇǊǎǘǾƝ (409) 
 

ÚSTAVNÍ KOORDINÁTOR 

ŘƻŎΦ 5ǊΦ LƴƎΦ tŀǾƭƝƴŀ .ŀǎŀǌƻǾł 

 

SEZNAM SEKCÍ 

8. /ƘŜƳƛŎƪŞ ƛƴȌŜƴȇǊǎǘǾƝ I 

9. /ƘŜƳƛŎƪŞ ƛƴȌŜƴȇǊǎǘǾƝ LL 

10. /ƘŜƳƛŎƪŞ ƛƴȌŜƴȇǊǎǘǾƝ LLL 

11. /ƘŜƳƛŎƪŞ ƛƴȌŜƴȇǊǎǘǾƝ L± 

12. Chemické ƛƴȌŜƴȇǊǎǘǾƝ ± 

13. /ƘŜƳƛŎƪŞ ƛƴȌŜƴȇǊǎǘǾƝ ±L 

14. /ƘŜƳƛŎƪŞ ƛƴȌŜƴȇǊǎǘǾƝ ±LL 

15. /ƘŜƳƛŎƪŞ ƛƴȌŜƴȇǊǎǘǾƝ ±LL 

 

SEZNAM {h¦¢=¿N/N/I 

1. Bc. Adriana Augustínová, M2, Ing. Mária Zedníková, Ph.D., Stanovenie rozpustnosti hélia 

v eutektiku Pb-16Li 

2. Bc. [ǳƪłǑ .ŜŘƴłǌΣ aмΣ ǇǊƻŦΦ LƴƎΦ tŜǘǊ YƻőƝΣ tƘΦ5ΦΣ ±ȇǾƻƧ ƳƻŘŜƭǳ ǇŀƭƛǾƻǾŞƘƻ őƭłƴƪǳ ǎ 
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72. ±Ɲǘ ±ŜőŜǊƴƝƪΣ .нΣ LƴƎΦ [ǳŎƛŜ YǳōƝőƪƻǾłΣ aŜǘƻŘŀ ǾƴƻǌŜƴŞ ƘǊŀƴƛŎŜ ǎ ǘǳǊōǳƭŜƴǘƴƝƳƛ ƳƻŘŜƭȅ 

wŜȅƴƻƭŘǎƻǾŀ ǎǘǌŜŘƻǾłƴƝΥ ±ŜǊifikace a validace 

73. Vanesa Virsiková, B3, prof. Dr. Ing.  Juraj Kosek, Combining simulation and experimental 

techniques to study diffusion in polymer melts 

74. Petr Vítek, B2, Ing. Stanislav Valtera, Atom by Atom Built CuPd Pentamer Clusters for 

Oxidative and Non-Oxidative Cyclohexene Dehydrogenation 

75. Bc. WǳǊŀƧ ±ƻƭŜǑƝƴƛ, M1, Ing. Petr Mazúr, Ph.D., Optimization of an organic redox flow 

battery model: Impact of electrochemical kinetics description on performance metrics 

76. Lenka Vyhlídalová, B2, Ing. Denisa [ƛȊƻƶƻǾłΣ tƘΦ 5ΦΣ Interakce kurkuminových 

ƴŀƴƻƪǊȅǎǘŀƭǻ ǎ ǇƭƛŎƴƝƳƛ ōǳƶƪŀƳƛ 

77. Bc. Martin WeislΣ aмΣ aƎǊΦ WŀǊƻǎƭŀǾ IŀƴǳǑΣ tƘΦ5ΦΣ 9ƴƪŀǇǎǳƭŀŎŜ ǇŜǇǘƛŘǻ Řƻ ƎƭǳƪŀƴƻǾȇŎƘ 

őłǎǘƛŎ 

78. YŀǘŜǌƛƴŀ ½ŜŘƴƝőƪƻǾłΣ .оΣ ǇǊƻŦΦ LƴƎΦ aƛŎƘŀƭ tǌƛōȅƭΣ tƘΦ5ΦΣ Matematické modelování 

kontinuálƴƝ ŜƭŜƪǘǊƻŦƻǊŜǘƛŎƪŞ ǎŜǇŀǊŀŎŜ ŜƴŀƴǘƛƻƳŜǊǻ ƪȅǎŜƭƛƴȅ ƳŀƴŘƭƻǾŞ 

79. Bc. Pavel ZemanΣ aмΣ LƴƎΦ 5Ŝƴƛǎŀ [ƛȊƻƶƻǾłΣ tƘΦ5ΦΣ Aerosol Drug Formulation Using 

Phospholipid-Stabilized Nanocrystals: Modeling and In Vitro Evaluation 

80. Bc. [ǳƪłǑ ½ƛŜōƛƪŜǊΣ aмΣ ǇǊƻŦΦ LƴƎΦ tŜǘǊ YƻőƝΣ Ph.D., Stanovení emisí dieselového 

ƎŜƴŜǊłǘƻǊǳ ŜƭŜƪǘǌƛƴȅ ǾȊƘƭŜŘŜƳ ƪ ƴƻǊƳŠ 9¦ {ǘŀƎŜ ± 
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MÍSTO: B 141b 

KOMISE 

tǌŜŘǎŜŘŀ ƪƻƳƛǎŜΥ ǇǊƻŦΦ LƴƎΦ aƛǊƻǎƭŀǾ ~ƻƽǑΣ tƘΦ5Φ 

2ƭŜƴƻǾŞ ƪƻƳƛǎŜΥ 

¶ Ing. Anna Vanluchene, Ph.D.  

¶ Ing. Filip Hládek 

¶  LƴƎΦWŀƪǳō {ǘŀǏ 

¶ LƴƎΦ 5ŀǾƛŘ {ƳǊőƪŀ ό½ŜƴǘƛǾŀύ 

¶ Ing. Michal Dudák, Ph.D. (Anamet) 

¶ Ing. Martin Bár (Orlen Unipetrol) 

 

SEZNAM {h¦¢=¿N/N/I 

¶ Milana Dejaková, B3, Ing. Martin Isoz, Ph.D., On energy balance in non-spherical CFD-DEM 

¶ .ŎΦ YǊȅǑǘƻŦ 5ƻǊƶłƪ, M1, Ing. Anna Vanluchene, Ph.D., Optimizing Mass Transport in 

Microfluidic Channels for Photocatalysis Using CFD Modeling 

¶ Wŀƪǳō CƛǑƴŜǊ, B3, LƴƎΦ !ƭŜǑ ½ŀŘǊŀȌƛƭΣ tƘΦ5Φ, Analysis of mixing step in continuous 

antisolvent precipitation 

¶ Vladimir Nikolaev, B3, doc. Fatima Hassouna, Ph.D, Synthesis and physico-chemical 

characterization of carbon quantum dots for drug delivery application 

¶ Bc. Karolína Slonková, M2, ǇǊƻŦΦ WŜǊǊȅ IŜƴƎ όǑƪƻƭƛǘŜƭ Ȋŀ ±~/I¢Υ ŘƻŎΦ LƴƎΦ hƴŘǌŜƧ YŀǑǇŀǊΣ 

Ph.D.), Post-breakage growth of organic crystals 

¶ Bc. Alberto Taccori, M2, Ing. Petr Mazúr, Ph.D., Phase diagrams of microemulsion 

electrolytes in flow batteries 

¶ Jarmila Terpáková, B3, Ing. Martin Isoz, Ph.D., Development of a fully resolved digital 

twin for analysis of fluidized bed 

¶ Yeva Tsypko, B3, ǇǊƻŦΦ LƴƎΦ tŜǘǊ YƻőƝ, Ph.D., Simulation study of catalytic systems for 

exhaust aftertreatment 

¶ Petr Vítek, B2, Ing. Stanislav Valtera, Atom by Atom Built CuPd Pentamer Clusters for 

Oxidative and Non-Oxidative Cyclohexene Dehydrogenation 

  



On energy balance in non-spherical CFD-DEM 

Milana Dejaková (B3) 

Supervisor: Ing. Martin Isoz, Ph.D. 

 

From standardised large-scale processes, e.g. fluidised beds or filtration to highly specialised 

microscale, such as microdosing of suspensions for medicinal purposes; processes containing 

solids dispersed in a fluid phase are widespread in the industry. Further optimisation of the 

standardised processes and design of the specialised ones is possible via high-fidelity 

simulations considering particle-particle and particle-fluid interactions. Such simulations may 

be constructed by coupling Computational Fluid Dynamics (CFD) with the Discrete Element 

Method (DEM). The CFD-DEM solvers are presently applied for large-scale applications while 

considering primarily only spherical particles due to their simple geometry, contact 

treatment, and drag force correlations. However, on a microscale, the spherical CFD-DEM 

approach becomes insufficient as the particle shape is crucial. A new in-house developed CFD-

DEM solver for arbitrarily shaped solids is suitable for such applications, but its fidelity has to 

be evaluated, particularly with respect to DEM. This work aims to provide an effective 

verification tool based on an in-depth energy balance verification, including a single contact 

verification and large system verification against the LIGGGHTS DEM solver commonly used 

by the industry. 

 

 

 

 

 

 

 

 

 

 



Optimizing Mass Transport in Microfluidic Channels for 

Photocatalysis Using CFD Modeling 

.ŎΦ YǊȅǑǘƻŦ 5ƻǊƶłƪ όaмύ 

Supervisor: Ing. Anna Vanluchene, Ph.D. 

 

We live in a time where pharmaceuticals and other fine chemistry products make our lives 

easier, more enjoyable, or, in some cases, simply even possible. As such, the demand for these 

is very high. However, the efforts to answer it must face two main issues. First, a catalyst is 

needed to enhance product yield and as of now, expensive organic compounds, often with 

precious metal content, are the most common choice. This poses a problem as we ought to 

keep fine chemistry as sustainable as can be. A possible solution comes in the form of metal-

free photocatalysts, which have been gaining attention due to their low production cost and 

high sustainability. Second, the product synthesis is usually quite challenging, as precise 

control over the reaction conditions has to be achieved. This is where microreactors come in 

handy, with their dimensions well fit for the level of control needed. Compared to traditional 

batch reactors, these also allow for better light utilization when photocatalyzed. The aim of 

this project is to combine the two solutions and therefore, a photocatalyzed microreactor will 

be modeled under different Taylor flow regimes, using a CFD simulation tool. The proposed 

model will then be experimentally validated and used for optimized sustainable reactor 

design. 

  



Analysis of mixing step in continuous antisolvent 

precipitation 

Wŀƪǳō CƛǑƴŜǊ ό.оύ 

~ƪƻƭƛǘŜƭΥ LƴƎΦ !ƭŜǑ ½ŀŘǊŀȌƛƭΣ tƘΦ5Φ 

 

Many potential pharmaceutical ingredients (APIs) are poorly soluble in physiological 

solutions. To tackle this issue during early stages of drug development, APIs are commonly 

dissolved in dimethyl sulfoxide (DMSO). The issue arises upon later stages of development, 

with need of complete re-formulation, as DMSO cannot be further used. One possible 

solution is to use API nanoparticles already in the early stage, mitigating both the solubility 

issue, and the need of use of DMSO. Commonly, preparation of colloidally stable API 

nanosuspensions is a strenuous process, however, development of a screening device would 

greatly simplify this process. Such device, based on the principle of antisolvent precipitation 

method, should screen through combinations of APIs and stabilizers, offering insight into 

feasible combinations. A crucial element of the instrument is the mixing chamber where the 

precipitation occurs. This work analyses three geometries of mixing chambers: T-mixer, active 

mixer, and FDmiX, hope to further describe benefits of different mixing types & to suggest 

future optimization paths. The results are evaluated based on the polydispersity and particle 

mean size, and the up- and downsides of each mixing chamber are discussed. 

  



Synthesis and physico-chemical characterization of 

carbon quantum dots for drug delivery application  

Vladimir Nikolaev (B3) 

~ƪƻƭƛǘŜƭΥ ŘƻŎΦ CŀǘƛƳŀ IŀǎǎƻǳƴŀΣ tƘΦ5. 

Carbon quantum dots (CQDs) are known to be rising stars of fluorescent carbon-based 

nanoparticles with an sp2 conjugated core and a spherical structure of size diameter less than 

10 nm. They have emerged as excellent fluorophores that possess functional groups mostly 

of hydroxyl, carbonyl, and carboxylic groups on their surface which spark off their high 

hydrophilicity and ability to interact with other species. They exhibit unique properties like 

good stability, biocompatibility, low cytotoxicity, wavelength excitation dependence and high 

surface area. Their properties lead to promising applications in biomedicine, especially drug 

delivery and theranostics. In this study, CQDs with an average size of 2 ς 4 nm were prepared 

from branched polyethyleneimine using a simple and environmentally friendly approach, i.e., 

hydrothermal reaction. The synthesis parameters were optimized to achieve the best 

quantum yield, as this improves bioimaging and alleviates theranostic functionality of CQDs. 

Using several techniques, the formation of CQDs and their functional groups, particle size, 

surface charge and optical properties were investigated. Drug loaded CQDs using paclitaxel 

as a model drug were prepared and characterized. 

  



Post-breakage growth of organic crystals 

Bc. Karolína Slonková (M2) 

~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ WŜǊǊȅ IŜƴƎ  όŘƻŎΦ LƴƎΦ hƴŘǌŜƧ YŀǑǇŀǊΣ tƘΦ5Φύ 

 

Even though crystal breakage is a widespread phenomenon in industrial crystallisers, there is 

very limited information available on the subsequent growth of crystals. Therefore, this 

phenomenon is often neglected in process design, leading to unreliable predictions of the size 

and shape of the resulting crystals. This work focuses on the observation of the growth of 

such fractured organic crystals, specifically Glycine and Carbamazepine. The crystals were 

always cleaved into two parts and their subsequent growth was observed. In both cases, the 

fractured crystal was shown to behave differently from the intact crystal. After breaking, the 

crystal first regenerates to its original shape and only then does the crystal show overall 

growth, similar to the growth of a lizard's tail. This surprising phenomenon is therefore 

contrary to most theories dealing with crystal morphology and thus offers the possibility of 

improving the accuracy of modelling processes and predicting the resulting crystals. 

  



Phase diagrams of microemulsion electrolytes in flow 

batteries 

Bc. Alberto Taccori (M2) 

Tutor: Ing. Petr Mazúr, Ph.D. 

 

Redox flow batteries (RFBs) are gaining attention in stationary energy storage, especially from 

sustainable sources that experience power fluctuations. This work focuses on organic 

electrolytes for RFBs to avoid the high, volatile prices of inorganic ones due to scarcity. 

Organic compounds are potentially more ecological and locally producible alternatives; 

however, they often suffer from low solubility and stability in aqueous solutions. A significant 

challenge is finding electrolyte solutions with good ionic conductivity and high solubility of 

redox-active species. Microemulsion (mE) electrolytes show promise by decoupling solubility 

of redox-active materials (oil phase) from conductivity (aqueous phase). This study aims to 

build a phase diagram of an mE comprising water and toluene with various surfactants and 

co-surfactants, identifying conditions that create a Winsor III (bi-continuous) mE, maximizing 

oil content for higher energy density while maintaining sufficient ionic conductivity. The phase 

diagram will be constructed by measuring conductivity and turbidity while varying the 

solution's composition. Additionally, lab-scale single-cell tests will assess the impact of the 

supporting electrolyte on the performance and stability of selected organic RFB active 

species. 

  



Development of a fully resolved digital twin for analysis 

of fluidized bed 
 

Jarmila Terpáková (B3) 

~ƪƻƭƛǘŜƭΥ LƴƎΦ aŀǊǘƛƴ LǎƻȊΣ tƘΦ5Φ  

 

Fluid flows containing dispersed particles are omnipresent in both nature and industry; 

examples span from blood flow to large-scale fluidized bed reactors. Such processes are 

described primarily with empirical correlations. However, smaller-scale apparatuses or 

applications with non-spherical particles are still being optimized on a trial-and-error basis. 

Alternatively, detailed insight is possible via a fully resolved CFD-DEM approach, which 

couples computational fluid dynamics (CFD) with the discrete element method (DEM). Such 

an approach enables the construction of a high-fidelity digital twin for regions of interest in 

both large and micro-scale processes. In this work, we present a pilot study of a pseudo-2D 

fluidized bed, for which detailed experimental data are available. The in-house developed 

OpenHFDIB-DEM project, implemented in the OpenFOAM library, is employed. The initial 

results of this study focus primarily on system-defining criteria by analyzing pressure drop and 

particle distribution across the domain. Furthermore, the collision frequency is validated 

against experimental data from the literature.  

 

 

 



Simulation study of catalytic systems for exhaust 

aftertreatment  

Yeva Tsypko (B3) 

~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ LƴƎΦ tŜǘǊ YƻőƝ tƘΦ5Φ 

 

Diesel engines remain in demand in the automobile industry, but increasing ecological 

awareness and regulations require reducing exhaust emissions. The EPA, for instance, has 

implemented a program targeting a 50% reduction of NMOG and NOx emissions for light-duty 

vehicles and a 33% reduction for heavy-duty vehicles by 2033. One of the technologies used 

to achieve this goal is SCR (Selective Catalytic Reduction), which reduces NOx emissions 

through reduction with oxygen and ammonia. In addition to this main reaction, other 

reactions occur in the system, including the oxidation of CO, NO, C3H6 and NH3. Temperature 

and inlet gas composition affect ongoing reactions and NOx conversion. Kinetics of these side 

reactions were studied using a mathematical model, using inlet and outlet data (temperature, 

gas flow and component concentrations) measured throughout the experiment. The obtained 

simulation results predict the dependence of conversion on temperature for each 

component, and these are compared to the measured data. To fit the simulation output to 

the experimental data, the reactor geometry was adjusted according to the actual system 

studied and pre-exponential factors of reaction kinetic constants were adapted. The tailored 

model provides conversions close to the measured data. 

  



Atom by Atom Built CuPd Pentamer Clusters for 

Oxidative and Non-Oxidative Cyclohexene 

Dehydrogenation 

Petr Vítek (B2) 

~ƪƻƭƛǘŜƭΥ Ing. Stanislav Valtera 

 

The subnanometer size of the clusters grants them different properties compared to bulk 

materials, owing to quantum effects, which become pronounced at this scale. Those 

properties depend not only on the cluster composition, but also on the cluster size, offering 

a vast possibility of modifying their behavior. Moreover, the cluster- support interactions 

have a significant effect on the final properties of the nanocatalyst by influencing the charge 

transfer between the cluster and the support providing an additional option to fine-tune 

the cluster-based properties. In the present study, atomically precise Cu5ςnPdn (0 Җ ƴ Җ 5) 

clusters deposited on ultra-thin zirconia (ZrO2) support prepared by atomic layer 

deposition (ALD), were tested during cyclohexene dehydrogenation. To investigate the sole 

effect of composition on the activity and selectivity of the nanocatalyst, the cluster size (i.e. 

total of 5 atoms) and metal loading were kept constant for each sample. Swapping an atom 

of Cu for Pd in a cluster had a significant effect on the catalytic properties, altering the 

activity while maintaining high selectivity toward benzene (above 98 %). The results 

revealed that under given reaction conditions, which were set for oxidative 

dehydrogenation (ODH), the reaction proceeded as a combination of oxidative and non-

oxidative dehydrogenation (DH). By swapping one atom of Pd in the Pd5 cluster with a Cu 

atom, it is possible to switch the reaction mechanism between ODH and DH. 

 

Schematic representation of the dehydrogenation of cyclohexene on the surface of the nanocatalyst. 
Cyclohexene is converted to benzene and cyclohexadiene during which H2, CO2 and H2O are formed. 

  



Chemické ƛƴȌŜƴȇǊǎǘǾƝ LL 

MÍSTO: BS4 

KOMISE 

tǌŜŘǎŜŘŀ ƪƻƳƛǎŜΥ ŘƻŎΦ LƴƎΦ ½ŘŜƴŠƪ {ƭƻǳƪŀΣ tƘΦ5Φ 

2ƭŜƴƻǾŞ ƪƻƳƛǎŜΥ 

¶ Ing. Vladislav Nevoral, Ph.D.  

¶ LƴƎΦ aƛǊƻǎƭŀǾ ±ŜőŜǌŀ  

¶ LƴƎΦ !ƭŜǑ tŀƭƪƻǾƛő 

¶ LƴƎΦ WƛǌƝ tŜǊƴŜǊ  

¶ LƴƎΦ ¢ƻƳłǑ WƛǊƪŀƭ ό½ŜƴǘƛǾŀύ 

¶ Ing. Anastasia Vulakh (PRO.MED.CS) 

¶ LƴƎΦ ½ŘŜƴŠƪ aǸƘƭƘŀǳǎŜǊ όhǊƭŜƴ ¦ƴƛǇŜǘǊƻƭύ 

 

SEZNAM {h¦¢=¿N/N/I 

¶ aƛŎƘŀŜƭ YǌƛǾŀƴ, B2, LƴƎΦ 5Ŝƴƛǎŀ [ƛȊƻƶƻǾłΣ tƘΦ5Φ,  Optimalizace nebulizace nanoformulací 

ǇǊƻ ƛƴƘŀƭŀőƴƝ ǇƻŘłƴƝ ƭŞőƝǾ 

¶ YŀǘŜǌƛƴŀ ½ŜŘƴƝőƪƻǾł, B3, ǇǊƻŦΦ LƴƎΦ aƛŎƘŀƭ tǌƛōȅƭΣ tƘΦ5Φ,  Matematické modelování 

ƪƻƴǘƛƴǳłƭƴƝ ŜƭŜƪǘǊƻŦƻǊŜǘƛŎƪŞ ǎŜǇŀǊŀŎŜ ŜƴŀƴǘƛƻƳŜǊǻ ƪȅǎŜƭƛƴȅ ƳŀƴŘƭƻǾŞ 

¶ Adrián   Laco, B2, IngΦ aƛǊƻǎƭŀǾ ±ŜőŜǌŀ,  CƭǳƛŘƴł ƭƻȌ ŀƪƻ ŀƭǘŜǊƴŀǘƝǾŀ ƪ ǎǇǊŜƧƻǾŞƳǳ ǎǳǑŜƴƛǳ 

na výrobu amorfných pevných disperzií    

¶ ¿ƻŦƛŜ   tƭŎƘǳǘƻǾł, B2, Ing. Petr Mazúr, Ph.D.,  LƴƻǾƻǾŀƴŞ ƛƴŜǊǘƴƝ о5 ŜƭŜƪǘǊƻŘȅ ǇǊǻǘƻőƴȇŎƘ 

baterií s karbonizovanými polymerními nano-vlákny 

¶ Jakub Rýc, B3, Ing. Martin Isoz, Ph.DΦΣ  tŜőŜƴƝ ŎƘƭŜōŀΥ ŀƴŀƭȇȊŀ ŎƛǘƭƛǾƻǎǘƛ ƳǳƭǘƛŦȅȊƛƪłƭƴƝƘƻ 

CFD modelu 

¶ Vanesa Virsiková, B3, Prof. Dr. Ing.  Juraj Kosek,  Combining simulation and experimental 

techniques to study diffusion in polymer melts 

¶ Veronika Rychlá, B3, LƴƎΦ [ǳƪłǑ ±ŀƭŜƴȊ tƘΦ5Φ,  Studium závislosti kGa na difúzním 

koeficientu na výplni MellapakPlus 452.Y 

¶ WƛǌƝ tƻƭłŎƘ, B2, profΦ LƴƎΦ tŜǘǊ YƻőƝΣ tƘΦD.,  Kinetika deaktivace Pd/AEI zeolitu pro adsorpci 

NOx ve výfukových plynech 

¶ ±Ɲǘ ±ŜőŜǊƴƝƪ, B2, LƴƎΦ [ǳŎƛŜ YǳōƝőƪƻǾł,  aŜǘƻŘŀ ǾƴƻǌŜƴŞ ƘǊŀƴƛŎŜ ǎ ǘǳǊōǳƭŜƴǘƴƝƳƛ ƳƻŘŜƭȅ 

wŜȅƴƻƭŘǎƻǾŀ ǎǘǌŜŘƻǾłƴƝΥ ±ŜǊƛŦƛƪŀŎŜ ŀ ǾŀƭƛŘŀŎŜ 

¶ Jan KorbelΣ .оΣ ŘƻŎΦ LƴƎΦ CǊŀƴǘƛǑŜƪ wŜƧƭΣ Ph.D,  Optimalizace procesu elektrodialýzy pro 

recyklaci lithium-iontových baterií  



hǇǘƛƳŀƭƛȊŀŎŜ ƴŜōǳƭƛȊŀŎŜ ƴŀƴƻŦƻǊƳǳƭŀŎƝ ǇǊƻ ƛƴƘŀƭŀőƴƝ 

ǇƻŘłƴƝ ƭŞőƛǾ 

aƛŎƘŀŜƭ YǌƛǾŀƴ ό.нύ 

~ƪƻƭƛǘŜƭΥ LƴƎΦ 5Ŝƴƛǎŀ [ƛȊƻƶƻǾłΣ tƘΦ5Φ  

 

LƴƘŀƭŀőƴƝ ǇƻŘłƴƝ ƭŞőƛǾ ƳǻȌŜ ǾȇǊŀȊƴŠ ȊǾȇǑƛǘ ōƛƻƭƻƎƛŎƪƻǳ ŘƻǎǘǳǇƴƻǎǘ ǑǇŀǘƴŠ ǊƻȊǇǳǎǘƴȇŎƘ 

molekul. Cílem této práce je proto prozkoumat nebulizaci, jeden z ƳƻȌƴȇŎƘ ǇǊƻŎŜǎǻ ǘǾƻǊōȅ 

ŀŜǊƻǎƻƭǳΣ Ƨŀƪƻ ŀǇƭƛƪŀőƴƝ ǇǌƝǎǘǳǇ ǇǊƻ ƛƴƘŀƭŀőƴƝ ǇƻŘłƴƝ ƴŀƴƻǎǳǇŜƴȊƝ ƭŞőƛǾΦ Metodou mokrého 

ƳƭŜǘƝ ōȅƭȅ ǇǌƛǇǊŀǾŜƴȅ ƴŀƴƻƪǊȅǎǘŀƭȅ ƪǳǊƪǳƳƛƴǳ ƧŀƪƻȌǘƻ ǾƘƻŘƴŞ ƳƻŘŜƭƻǾŞ ƭłǘƪȅ ǎ ƴƝȊƪƻǳ 

ǾƻŘƴƻǳ ǊƻȊǇǳǎǘƴƻǎǘƝ ŀ ǑǇŀǘƴƻǳ ƻǊłƭƴƝ ōƛƻƭƻƎƛŎƪƻǳ ŘƻǎǘǳǇƴƻǎǘƝ. Tyto nanokrystaly byly 

ǎǘŀōƛƭƛȊƻǾłƴȅ ŦƻǎŦƻƭƛǇƛŘȅ ōŠȌƴŠ zastoupenými v plicním surfaktantu, ŘƝƪȅ őŜƳǳ ǎŜ Řł ƻőŜƪłǾŀǘ 

vysoká biokompatibilita s plícemi. !ŜǊƻǎƻƭƛȊŀŎŜ ǾƻŘƴƝ ŘƛǎǇŜǊȊŜ ƴŀƴƻƪǊȅǎǘŀƭǻ ōȅƭŀ ǇǊƻǾŜŘŜƴŀ 

ǇƻƳƻŎƝ ƪƻƳǇǊŜǎƻǊƻǾŞƘƻ ƴŜōǳƭƛȊłǘƻǊǳ [ŀƛŎŀ b9нлмоΣ ǇǌƛőŜƳȌ ǾŜƭƛƪƻǎǘ őłǎǘƛŎ ŀŜǊƻǎƻƭǳ 

ǘǾƻǌŜƴȇŎƘ ƴŀƴƻƪǊȅǎǘŀƭȅ ǾŜ ǾƻŘƴƝŎƘ ƪŀǇƪłŎƘ ōȅƭŀ ƳŠǌŜƴŀ ƪŀǎƪłŘƻǾȇƳ ƛƳǇŀƪǘƻǊŜƳΦ Cílem bylo 

ǇǊƻŘǳƪƻǾŀǘ őłǎǘƛŎŜ ƻ ǾƘƻŘƴŞ velikosti ǇǊƻ ƛƴƘŀƭŀőƴƝ ǇƻŘłƴƝ Řƻ ǇƭƛŎ όǘƧΦ мςр ҡƳύΣ őŜƘƻȌ ƭȊŜ 

ŘƻǎłƘƴƻǳǘ ǵǇǊŀǾƻǳ ǇŀǊŀƳŜǘǊǻΣ Ƨŀƪƻ ƧŜ ƪƻƴŎŜƴǘǊŀŎŜ ƪǳǊƪǳƳƛƴǳΣ ǾƛǎƪƻȊƛǘŀ ƴƻǎƴŞƘƻ ƳŞŘƛŀΣ 

ǾŜƭƛƪƻǎǘ ƴŀƴƻőłǎǘƛŎ őƛ ǇǌƝǘƻƳƴƻǎǘ ŀŘƛǘƛǾΦ 5ŜǇƻȊƛŎŜ őłǎǘƛŎ Ǿ ǇƭƛŎƝŎƘ ōȅƭŀ ǾȅƘƻŘƴƻŎƻǾłƴŀ ǇƻƳƻŎƝ 

modelu Multiple-tŀǘƘ tŀǊǘƛŎƭŜ 5ƻǎƛƳŜǘǊȅ όatt5ύΣ ƪǘŜǊȇ ǳƳƻȌƶǳƧŜ ǾȅǇƻőƝǘŀǘ ŘłǾƪǳ 

ŘŜǇƻƴƻǾŀƴƻǳ Ǿ ƧŜŘƴƻǘƭƛǾȇŎƘ őłǎǘŜŎƘ ŘȇŎƘŀŎƝƘƻ ǘǊŀƪǘǳΦ 

  



Matematické modelování kontinuální elektroforetické 

ǎŜǇŀǊŀŎŜ ŜƴŀƴǘƛƻƳŜǊǻ ƪȅǎŜƭƛƴȅ ƳŀƴŘƭƻǾŞ 

YŀǘŜǌƛƴŀ ½ŜŘƴƝőƪƻǾł ό.оύ 

~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ LƴƎΦ aƛŎƘŀƭ tǌƛōȅƭΣ tƘΦ5Φ 

 

{ŜǇŀǊŀŎŜ ŜƴŀƴǘƛƻƳŜǊǻ Ȋ racemických ǎƳŠǎí ƘǊŀƧŜ ŘǻƭŜȌƛǘƻǳ Ǌƻƭƛ v oblastech, jako jsou 

farmacie ŀ ǇƻǘǊŀǾƛƴłǌǎǘǾƝ, ƧŜƭƛƪƻȌ ƪŀȌŘȇ Ȋ enantiomerǻ ƳǻȌŜ vykazovat ƻŘƭƛǑƴƻǳ biologickou 

aktivituΦ WŜŘƴł ǎŜ ǾǑŀƪ ƻ ƴłǊƻőƴȇ ŀ ƴłƪƭŀŘƴȇ ǇǊƻŎŜǎΦ ¢ǊŀŘƛőƴŠ ǎŜ ƪ ǎŜǇŀǊŀŎƝƳ ŜƴŀƴǘƛƻƳŜǊǻ 

ǾȅǳȌƝǾŀƧƝ ŘƛǎƪƻƴǘƛƴǳłƭƴƝ ŎƘǊƻƳŀǘƻƎǊŀŦƛŎƪŞ ƴŜōƻ ŜƭŜƪǘǊƻǎŜǇŀǊŀőƴƝ ǘŜŎƘƴƛƪȅΦ WŜŘƴƝƳ 

z ŀƭǘŜǊƴŀǘƛǾƴƝŎƘ ǇǌƝǎǘǳǇǻ ƧŜ ǾȅǳȌƛǘƝ ǎǇŜŎƛŦƛŎƪŞ ǾŀȊōȅ ƧŜŘƴƻƘƻ Ȋ ŜƴŀƴǘƛƻƳŜǊǻ ƴŀ ŎƘƛǊłƭƴƝ ǎŜƭŜƪǘƻǊ 

ŀ ƴłǎƭŜŘƴł ƪƻƴǘƛƴǳłƭƴƝ ǎŜǇŀǊŀŎŜ ƻōƻǳ ƛȊƻƳŜǊǻ v elektrickém poli. V této práci je modelována 

ǎŜǇŀǊŀŎŜ ŜƴŀƴǘƛƻƳŜǊǻ ƪȅǎŜƭƛƴȅ ƳŀƴŘƭƻǾŞΣ ƪŘȅ ƧŜ ƧŜŘƴŀ ŦƻǊƳŀ ǎŜƭŜƪǘƛǾƴŠ vázána na derivát ̡ -

ŎȅƪƭƻŘŜȄǘǊƛƴǳΣ őƝƳȌ ǎŜ ǾȇȊƴŀƳƴŠ ǎƴƝȌƝ ƧŜƧƝ ŜƭŜƪǘǊƻŦƻǊŜǘƛŎƪł ƳƻōƛƭƛǘŀΦ {ƳŠǎ ŜƴŀƴǘƛƻƳŜǊǻ ƧŜ 

ǇǌƛǾŜŘŜƴŀ Řƻ ȊŀǌƝȊŜƴƝ ǎ ŜƭŜƪǘǊƻŦƻǊŞȊǳ ǾŜ ǾƻƭƴŞƳ ǘƻƪǳ όCC9ύΣ ǾŜ ƪǘŜǊŞƳ ǎŜ ǎƭƻȌƪȅ ǊƻȊŘŠƭƝ ǇƻŘƭŜ 

své pohyblivosti v ŜƭŜƪǘǊƛŎƪŞƳ ǇƻƭƛΦ ±ȅǾƛƴǳǘȇ ƳŀǘŜƳŀǘƛŎƪȇ ƳƻŘŜƭ ǳƳƻȌƶǳƧŜ ǾȅǇƻőƝǘŀǘ 

rychlostní a tlakové pole v mikrofluidním ȊŀǌƝȊŜƴƝΣ ŀ ǘŀƪŞ ǊƻȊƭƻȌŜƴƝ ŜƭŜƪǘǊƛŎƪŞƘƻ ǇƻǘŜƴŎƛłƭǳ 

a koncentrace sƭƻȌŜƪ όƪŀǘƛƻƴǘ ŀ ŀƴƛƻƴǘ ƴƻǎƴŞƘƻ ŜƭŜƪǘǊƻƭȅǘǳΣ ƧŜŘƴŀ őƛ ƻōŠ formy kyseliny 

ƳŀƴŘƭƻǾŞύ ǳǾƴƛǘǌ ǎŜǇŀǊłǘƻǊǳΦ aƻŘŜƭ ōȅƭ ǇƻǳȌƛǘ ƴŀ ƻōƧŀǎƴŠƴƝ ǾƭƛǾǻ ƪƻƴŎŜƴǘǊŀŎŜ ƴƻǎƴŞƘƻ 

ŜƭŜƪǘǊƻƭȅǘǳ ŀ ǾƭƻȌŜƴŞƘƻ ƴŀǇŠǘƝ ƴŀ ǎŜǇŀǊŀőƴƝ ǎŎƘƻǇƴƻǎǘƛ ȊŀǌƝȊŜƴƝΦ ½Ɲǎƪŀƴł Řŀǘŀ ōȅƭŀ ƴłǎƭŜŘƴŠ 

vyhodnocena a porovnána s ǾȇǎƭŜŘƪȅ ŜȄǇŜǊƛƳŜƴǘǻ. 

 

  



CƭǳƛŘƴł ƭƻȌ ŀƪƻ ŀƭǘŜǊƴŀǘƝǾŀ ƪ ǎǇǊŜƧƻǾŞƳǳ ǎǳǑŜƴƛǳ ƴŀ 

výrobu amorfných pevných disperzií 

Adrián Laco (B2) 

~ƪƻƭƛǘŜƭΥ LƴƎΦ aƛǊƻǎƭŀǾ ±ŜőŜǌŀ 

 

Amorfné pevné disperzie sú jednou z ƳƻȌƴƻǎǘƝ ȊǾȇǑŜƴƛŀ ōƛƻŘƻǎǘǳǇƴƻǎǘƛ ƭƛŜőƛǾΣ ƪǘƻǊŞ ǎǵ 

ƴŜǊƻȊǇǳǎǘƴŞ ŀƭŜōƻ Ƴłƭƻ ǊƻȊǇǳǎǘƴŞ Ǿƻ ǾƻŘŜΦ tǊŜǾƻŘ ƭƛŜőƛǾ Ȋ ƪǊȅǑǘŀƭƛŎƪŜƧ ŦƻǊƳȅ Řƻ ŀƳƻǊŦƴŜƧ 

ǎƝŎŜ ȊǾȅǑǳƧŜ ƛŎƘ ǊƻȊǇǳǎǘƴƻǎǙΣ ƴƻ ȊłǊƻǾŜƶ ǎǇƾǎƻōǳƧŜ ƴƛȌǑƛǳ ǎǘŀōƛƭƛǘǳΣ őƻ ǇǊŜŘǎǘŀǾǳƧŜ ǇǊƻōƭŞƳ ǇǊƛ 

ƛŎƘ ŦƻǊƳǳƭłŎƛƛΦ wƛŜǑŜƴƝƳ ƳƾȌŜ ōȅǙ ǎǘŀōƛƭƛȊłŎƛŀ ǇƻƳƻŎƻǳ ǇƻƭȅƳŞǊƻǾΣ ƪǘƻǊŞ Ǿ ǎǇƻƧŜƴƝ ǎ ǵőƛƴƴƻǳ 

látkou tvoria amorfnú pevnú disperziu (ASD). Moja práca sa zameriava na prípravu ASD 

ǇƻƳƻŎƻǳ ŘǾƻŎƘ ƳŜǘƽŘΥ ǎǇǊŜƧƻǾŜƧ ǎǳǑƛŀǊƴŜ ŀ ŦƭǳƛŘƴŜƧ ƭƻȌŜΦ ½ŀǘƛŀƯ őƻ ǎǇǊŜƧƻǾł ǎǳǑƛŀǊŜƶ ƧŜ 

praktická v laboratóriu, fluidƴł ƭƻȌ ǎŀ őŀǎǘŜƧǑƛŜ ǾȅǳȌƝǾŀ Ǿ ǇǊƛŜƳȅǎƭŜ ǇǊŜ ǊŜŘǳƪŎƛǳ ƪǊƻƪƻǾ ǇǊƛ 

řŀƭǑƻƳ ǎǇǊŀŎƻǾŀƴƝ ǇǊƻŘǳƪǘǳ ŀ ǎǾƻƧǳ ǎŎƘƻǇƴƻǎǙ ƘƻƳƻƎŞƴƴŜ ƴŀƴłǑŀǙ ŦǳƴƪőƴŞ ǾǊǎǘǾȅ ƴŀ 

őŀǎǘƛŎŜΦ bŀ ǇǊƝǇǊŀǾǳ !{5 ǎƻƳ ǾȅōǊŀƭ ƪƻƳōƛƴłŎƛǳ ƳƻŘŜƭƻǾŞƘƻ ƭƛŜőƛǾŀ ŀ troch vhodných 

polymérov. Po príprave vzoriŜƪ ƴŀ ǎǇǊŜƧƻǾŜƧ ǎǳǑƛŀǊƴƛ ǎƻƳ ƻǾŜǊƛƭ ƛŎƘ ŀƳƻǊŦƴŞ Ǿƭŀǎǘƴƻǎǘƛ 

ǇƻƳƻŎƻǳ ǊǀƴǘƎŜƴƻǾŜƧ ǇǊłǑƪƻǾŜƧ ŘƛŦǊŀƪŎƛŜ ό·wt5ύΦ ± řŀƭǑƝŎƘ ŦłȊŀŎƘ ƳƻƧŜƧ ǇǊłŎŜ ǎŀ ǇƭłƴǳƧŜƳ 

ȊŀƳŜǊŀǙ ƴŀ ŎƘŀǊŀƪǘŜǊƛȊłŎƛǳ ǇǊƛǇǊŀǾŜƴȇŎƘ ŀƳƻǊŦƴȇŎƘ ŘƛǎǇŜǊȊƛƝ ŀ reprodukciu ich vlastností na 

ŦƭǳƛŘƴŜƧ ƭƻȌƛΦ 

  



LƴƻǾƻǾŀƴŞ ƛƴŜǊǘƴƝ о5 ŜƭŜƪǘǊƻŘȅ ǇǊǻǘƻőƴȇŎƘ ōŀǘŜǊƛƝ 

s karbonizovanými polymerními nanovlákny 

¿ƻŦƛŜ tƭŎƘǳǘƻǾł ό.нύ 

~ƪƻƭƛǘŜƭΥ LƴƎΦ tŜǘǊ aŀȊǵǊΣ tƘΦ5Φ  

 

{Ŝ ȊǾŠǘǑǳƧƝŎƝƳ ǎŜ ǇƻŘƝƭŜƳ ƻōƴƻǾƛǘŜƭƴŞ ŜƴŜǊƎƛŜ Ǿ ŎŜƭƻǎǾŠǘƻǾȇŎƘ ŘƻŘłǾƪłŎƘ ŜƭŜƪǘǌƛƴȅ ƴŀǊǻǎǘł 

ǇƻǘǌŜōŀ ŦƭŜȄƛōƛƭƴƝŎƘ ŀ ƭŜǾƴȇŎƘ ǘŜŎƘƴƻƭƻƎƛƝ ƪ akumulaci energie. Jedním z ǇǌŜŘƴƝŎƘ ƪŀƴŘƛŘłǘǻ 

Ƨǎƻǳ ǊŜŘƻȄƴƝ ǇǊǻǘƻőƴŞ ōŀǘŜǊƛŜ όwt.ύΣ ǇǊƻ ƴŠȌ Ƨǎƻǳ ŎƘŀǊŀƪǘŜǊƛǎǘƛŎƪŞ ƴŜƘƻǌƭŀvost a prostorové 

ƻŘŘŠƭŜƴƝ ǎƪƭŀŘƻǾłƴƝ ŀ ƪƻƴǾŜǊȊŜ ŜƴŜǊƎƛŜΦ bŜƧǊƻȊǑƝǌŜƴŠƧǑƝƳ ŀ Ǿ ǇǊǻƳȅǎƭǳ ƧƛȌ ǾȅǳȌƝǾŀƴȇƳ ǘȅǇŜƳ 

ǘŠŎƘǘƻ ōŀǘŜǊƛƝ Ƨǎƻǳ ǾŀƴŀŘƻǾŞ wt.Σ ƪǘŜǊŞ ǾȅƴƛƪŀƧƝ ȊŜƧƳŞƴŀ ǎǾƻǳ ŘƭƻǳƘƻŘƻōƻǳ ȌƛǾƻǘƴƻǎǘƝΦ tǌŜǎ 

ǾǑŜŎƘŜƴ ǇƻƪǊƻƪ Ǿ posledních desetiletích mají VRFB stále výrazné nedostatky, jako je 

ƴŀǇǌƝƪƭŀŘ ƴƝȊƪł ǾȇƪƻƴƻǾł ƘǳǎǘƻǘŀΣ ŎƻȌ ǾŜŘŜ ƪ ǾŜƭƪȇƳ ŀ ŘǊŀƘȇƳ ōŀǘŜǊƛƻǾȇƳ ǎǾŀȊƪǻƳΦ Cílem 

práce je ȊǾȇǑení ƪŀǘŀƭȅǘƛŎƪŞ ŀƪǘƛǾƛǘȅ ǇƻǊŞȊƴƝŎƘ о5 ǇƭǎǘŠƴȇŎƘ elektrod na bázi karbonizovaného 

polyakrylnitrilu (PANύΦ tǊƻǾłŘŠƭƛ ƧǎƳŜ charakterizaci ǾȊƻǊƪǻ ƴŀƴƻǾƭłƪŜƴƴȇŎƘ ŜƭŜƪǘǊƻŘ 

όǇǌƛǇǊŀǾených u partnera SPUR a.s. metodou electrospinningu) v laboratorním őƭłƴƪǳ ±wC.. 

Nanovrstva byla aplikována na zápornou elektrodu, kde je kinetika reakce limitujícím 

faktorem. FȅȊƛƪłƭƴŠ-chemická charakterizace ǇǊƻōŠƘƭŀ ǇƻƳƻŎƝ 3D laserového mikroskopu, 

SEM a N2 fyzisorpce (metoda BET)Φ .ȅƭ ǎƭŜŘƻǾłƴ ǾƭƛǾ ǇƭƻǑƴŞ ƘƳƻǘƴƻǎǘƛ ŀ ƪŀǊōƻƴƛȊŀőƴƝŎƘ 

podmínek nanovlákenné vrstvy na relevantní vlastnosti. 

 

    

Obrázek 1: Snímky nanovlákenné vrstvy karbonizovaného PAN z laserového 3D mikroskopu (vlevo) a 

elektronového mikroskopu (vpravo). 

 

 



tŜőŜƴƝ ŎƘƭŜōŀΥ ŀƴŀƭȇȊŀ ŎƛǘƭƛǾƻǎǘƛ ƳǳƭǘƛŦȅȊƛƪłƭƴƝƘƻ /C5 

modelu 

Jakub Rýc (B3) 

~ƪƻƭƛǘŜƭΥ LƴƎΦ aŀǊǘƛƴ LǎƻȊΣ tƘΦ5Φ 

 

/ƘƭŞō ƧŜ ƧŜŘƴƻǳ Ȋ ƴŜƧǎǘŀǊǑƝŎƘ ŀ ƴŜƧǊƻȊǑƝǌŜƴŠƧǑƝŎƘ ǇƻǘǊŀǾƛƴ ƴŀ ǎǾŠǘŠΣ ǇǌƛőŜƳȌ ƧŜƘƻ ǾȇǊƻōŀΣ 

ȊŀƘǊƴǳƧƝŎƝ ǎƭƻȌƛǘȇ ǇǊƻŎŜǎ ƪȅƴǳǘƝ ŀ ǇŜőŜƴƝΣ ƧŜ ǎƻǳőłǎǘƝ ƭƛŘǎƪŞ ƪǳƭǘǳǊȅ ƧƛȌ ǘƛǎƝŎŜ ƭŜǘΦ tǌŜǎǘƻȌŜ ǎŜ 

ƧŜŘƴł ƻ ǘŀƪ ōŠȌƴȇ ǇǊƻŘǳƪǘΣ ǎŀƳƻǘƴȇ ǇǊƻŎŜǎ ǇŜőŜƴƝ ȊǻǎǘłǾł ǊŜƭŀǘƛǾƴŠ Ƴłƭƻ ǇǊƻȊƪƻǳƳŀƴȇΣ 

ȊŜƧƳŞƴŀ Ȋ ŘǻǾƻŘǳ ƪƻƳǇƭŜȄƴƝ ƛƴǘŜǊŀƪŎŜ ǇǊƻōƝƘŀƧƝŎƝŎƘ ŦȅȊƛƪłƭƴƝŎƘ ŀ ŎƘŜƳƛŎƪȇŎƘ ƧŜǾǻΦ bŀǑƝƳ 

ŘƭƻǳƘƻŘƻōȇƳ ŎƝƭŜƳ ƧŜ ǾȅǘǾƻǌƛǘ ŘŜǘŀƛƭƴƝ ƳƻŘŜƭ ǇŜőŜƴƝ ŎƘƭŜōŀ ȊŀƭƻȌŜƴȇ ƴŀ ƳŜǘƻŘłŎƘ ǾȇǇƻőŜǘƴƝ 

ŘȅƴŀƳƛƪȅ ǘŜƪǳǘƛƴΦ tƻƳƻŎƝ ǾȅǾƛƴǳǘŞƘƻ ƳƻŘŜƭǳ ǎŜ ƴłǎƭŜŘƴŠ ōǳŘŜƳŜ ǎƴŀȌƛǘ ǎƴƝȌƛǘ ǎǇƻǘǌŜōǳ 

ŜƴŜǊƎƛŜ Ǿ ǇŜƪłǊƴŠ Ǉǌƛ ȊŀŎƘƻǾłƴƝ ƪǾŀƭƛǘȅ ǾȇǎƭŜdného produktu. V této práci si dáváme za cíl 

ŀƴŀƭȅȊƻǾŀǘ ŎƛǘƭƛǾƻǎǘ ǾȅǾƝƧŜƴŞƘƻ ƳƻŘŜƭǳ ƴŀ ȊƳŠƴȅ ƻōǘƝȌƴŠ ŘƻƘƭŜŘŀǘŜƭƴȇŎƘ ǘǊŀƴǎǇƻǊǘƴƝŎƘ 

ǇŀǊŀƳŜǘǊǻ ǳǾƴƛǘǌ ŎƘƭŜōŀΦ ¢ŀǘƻ ŎƛǘƭƛǾƻǎǘƴƝ ǎǘǳŘƛŜ ƴłƳ ƳǻȌŜ ƴŀǇƻǾŠŘŠǘΣ ƪǘŜǊŞ ǇǊƻŎŜǎȅ Ƨǎƻǳ ǇǊƻ 

ǇŜőŜƴƝ ǊƻȊƘƻŘǳƧƝŎƝ ŀ ƧŜ ƴǳǘƴŞ ƧŜ ǌŜǑƛǘ ǎ ƴŜƧǾȅǑǑƝ ǇǊƛƻǊƛǘƻǳΦ 

 

  



Combining Simulation and Experimental Techniques to 

Study Diffusion in Polymer Melts 

Vanesa Virsiková (B3) 

~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ 5ǊΦ LƴƎΦ WǳǊŀƧ YƻǎŜƪ  

The study of diffusion in polymer melts is essential for understanding and optimising 

extrusion, moulding, and other high-performance applications involving polymer materials. 

This research presents a novel approach combining an experimental approach with advanced 

computational models. This dual approach enhances our ability to predict and control how 

polymer melts behave under different processing conditions. In my work, I developed and 

built a cell that enables precise observation of sorption and desorption phenomena within 

polymer melts. This pressure-isolated and temperature-isolated setup replicates industrially 

relevant conditions. Through collaboration with industry partners, the findings from these 

experiments actively inform about the conditions of the mentioned production, 

demonstrating the practical relevance of this work. To quantify diffusion, I have implemented 

a simulation model specifically programmed to calculate the diffusion coefficient from 

experimental data obtained. The goal of this research is to create a framework for analysing 

and optimising the behaviour of polymer melts, benefiting both theory and industry. By 

offering insights into polymer structure under various conditions, this work supports 

industries in defining optimal processing conditions to improve quality, efficiency, and 

sustainability. 

  



Studium závislosti kGa na difúzním koeficientu na výplni 

MellapakPlus 452.Y 

Veronika Rychlá (B3) 

~ƪƻƭƛǘŜƭΥ LƴƎΦ [ǳƪłǑ ±ŀƭŜƴȊΣ tƘΦ5Φ  

± ǇǊǻƳȅǎƭƻǾŞ ǇǊŀȄƛ ǎŜ Ǿ ŀōǎƻǊǇőƴƝŎƘ ƪƻƭƻƴłŎƘ ǾȅǳȌƝǾł ǾƝŎŜ ƴŜȌ 1000 ǎȅǎǘŞƳǻ kapalina ς plyn. 

JŜ ǘŜŘȅ ƴŜƳƻȌƴŞ ǳ ǾǑŜŎƘ ƴŀƳŠǌƛǘ nezbytné hydraulické a transportní charakteristiky pro 

ǾȇǇƻőŜǘ ǇƻǘǌŜōƴŞƘƻ ǇǊǻƳŠǊǳ ŀ ǾȇǑƪȅ ȊŀǌƝȊŜƴƝΦ tǊƻǘƻ ǎŜ őŀǎǘƻ ǎŎƘȅƭǳƧŜ ƪ ǇǊŜŘƛƪŎƛ Ȋ ŜƳǇƛǊƛŎƪȇŎƘ 

ŀ ǎŜƳƛŜƳǇƛǊƛŎƪȇŎƘ ƳƻŘŜƭǻΣ ƪǘŜǊŞ Ƨǎƻǳ ƳƴƻƘŘȅ ǇǌƝƭƛǑ ƪƻƴȊŜǊǾŀǘƛǾƴƝ ŀ ƴŜǇǌŜǎƴŞ Ǉǌƛ ǇǌŜƴƻǎǳ ƴŀ 

jiný systém, neȌ ƴŀ ƪǘŜǊŞƳ ōȅƭȅ ǾŜǊƛŦƛƪƻǾłƴȅ. Pro ȊƭŜǇǑŜƴƝ správnosti ǘŠŎƘǘƻ ŀǇǊƻȄƛƳŀŎƝ ƧŜ 

ƴǳǘƴł Ȋƴŀƭƻǎǘ ŎƘƻǾłƴƝ ƻŘƭƛǑƴȇŎƘ ǎȅǎǘŞƳǻΦ ± ǘŞǘƻ ǇǊłŎƛ ƧǎŜƳ ǎŜ ȊŀƳŠǌƛƭŀ ƴŀ ȊłǾƛǎƭƻǎǘ 

ƻōƧŜƳƻǾŞƘƻ ƪƻŜŦƛŎƛŜƴǘǳ ǇǌŜǎǘǳǇǳ ƘƳƻǘȅ Ǿ plynné fázi, kGa ƴŀ ŘƛŦǵȊƴƝƳ ƪƻŜŦƛŎƛŜƴǘǳΦ aŠǌŜƴƝ 

bylo provedeno na systému látek NH3-H2SO4 ŀ ǾȅǇƻőǘŜƴŞ ƘƻŘƴƻǘȅ kGa byly porovnány 

s ŘǌƝǾŠƧǑƝƳ ƳŠǌŜƴƝƳ ƴŀ ǎȅǎǘŞƳǳ ƭłǘŜƪ {h2-NaOH na výplni MellapakPlus 452.Y. Rozdíl mezi 

ǘŠƳƛǘƻ ƪƻƴƪǊŞǘƴƝƳƛ ǎȅǎǘŞƳȅ ǎǇƻőƝǾł ƧŜƴ Ǿ ƻŘƭƛǑƴŞƳ ŘƛŦǵȊƴƝƳ ƪƻŜŦƛŎƛŜƴǘǳ ŀƳƻƴƛŀƪǳ ŀ ƻȄƛŘǳ 

ǎƛǌƛőƛǘŞƘƻ ǾŜ ǾȊŘǳŎƘǳΦ ½łǾƛǎƭƻǎǘ kGa na difúzním koeficientu je v ǌŀŘŠ ǾȅǳȌƝǾŀƴȇŎƘ ƳƻŘŜƭǻ pro 

predikci kGa mocninná s exponentem ǾȇǊŀȊƴŠ ǾȅǑǑƝm, ƴŜȌ ukazují roky výzkumu v ƭŀōƻǊŀǘƻǌƛ 

ǎŘƝƭŜƴƝ ƘƳƻǘȅ ƴŀ ±~/I¢Φ ¢ŀǘƻ ǇǊłŎŜ ōȅƭŀ ƳƻǘƛǾƻǾłƴŀ ǇƻǘǌŜōƻǳ ŘƻǇƭƴƛǘ ŘŀǘŀōłȊƛ ƳŠǌŜƴƝ kGa 

na výplni MellapakPlus 452.Y o systém amoniak-kyselina sírová ve snaze prohloubit znalosti o 

závislosti kGa na difúzním koeficientu. 

  



Kinetika deaktivace Pd/AEI zeolitu pro adsorpci NOx ve 

výfukových plynech 

WƛǌƝ tƻƭłŎƘ ό.нύ 

~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ LƴƎΦ tŜǘǊ YƻőƝΣ tƘ5Φ 

½ƴŜőƛǑǘŠƴƝ ƻǾȊŘǳǑƝ ǎƛƭƴƛőƴƝ ŘƻǇǊŀǾƻǳ ǇǌŜŘǎǘŀǾǳƧŜ ǾȇȊƴŀƳƴȇ ŜƴǾƛǊƻƴƳŜƴǘłƭƴƝ ǇǊƻōƭŞƳΦ tǊƻ 

ǊŜŘǳƪŎƛ ŜƳƛǎƝ ƻȄƛŘǻ ŘǳǎƝƪǳ όbhȄύ ǎŜ ǳ ŘƛŜǎŜƭƻǾȇŎƘ ƳƻǘƻǊǻ ǇƻǳȌƝǾł ǎŜƭŜƪǘƛǾƴƝ ƪŀǘŀƭȅǘƛŎƪł 

ǊŜŘǳƪŎŜ ό{/wύΦ ¢ŀ ǇǊƻōƝƘł Ǉǌƛ ǘŜǇƭƻǘłŎƘ ƴŀŘ нллϲ/Φ .ŠƘŜƳ ǎǘǳŘŜƴŞƘƻ ǎǘŀǊǘǳ ǾǑŀƪ {/w 

ƪŀǘŀƭȅȊłǘƻǊ ƴŜƴƝ ŀƪǘƛǾƴƝΣ ƻȄƛŘȅ ŘǳǎƝƪǳ ǇǊƻŎƘłȊƝ ǎȅǎǘŞƳŜƳ ōŜȊ ǊŜŀƪŎŜΣ ŀ ȊƴŜőƛǑǙǳƧƝ ǘŀƪ 

ǇǊƻǎǘǌŜŘƝΦ !ōȅ ǎŜ ȊŀōǊłƴƛƭƻ ǘƻƳǳǘƻ ǇǊƻōƭŞƳǳΣ ƳǻȌŜ ǎŜ ǇǌŜŘ {/w ǇǌƛŘŀǘ ǇŀǎƛǾƴƝ ŀŘǎƻǊōŞǊ bhȄ 

όtb!ύ ƻōǎŀƘǳƧƝŎƝ ŀǘƻƳȅ tŘ ǳƪƻǘǾŜƴŞ ǾŜ ǎǘǊǳƪǘǳǌŜ ȊŜƻƭƛǘǳ {{½-мо ƴŜōƻ !9LΦ ¢Ŝƴǘƻ ƳŀǘŜǊƛłƭ Ǉǌƛ 

ƴƝȊƪŞ ǘŜǇƭƻǘŠ ǾłȌŜ bhȄ ŀ Ǉƻ ƻƘǌŜǾǳ ƴŀ ǇǊƻǾƻȊƴƝ ǘŜǇƭƻǘǳ {/w ƪŀǘŀƭȅȊłǘƻǊǳ ƧŜ ƻǇŠǘ ǳǾƻƭƴƝΣ ŀōȅ 

ƳƻƘƭȅ ōȇǘ ǵőƛƴƴŠ ȊǊŜŘǳƪƻǾłƴȅΦ ¢ŀǘƻ ǇǊłŎŜ ǎŜ ȊŀōȇǾł ǊƻȊǑƝǌŜƴƝƳ ƳŀǘŜƳŀǘƛŎƪŞƘƻ ƳƻŘŜƭǳ tb! 

ƻ ŘŜŀƪǘƛǾŀŎƛ ȊǇǻǎƻōŜƴƻǳ ǇǌƝǘƻƳƴƻǎǘƝ ŘŀƭǑƝŎƘ ǎƭƻȌŜƪ ǇƭȅƴǳΣ ȊŜƧƳŞƴŀ /hΦ 5ŜŀƪǘƛǾŀőƴƝ ǇǊƻŎŜǎ 

ȊŀƘǊƴǳƧŜ ƳƛƎǊŀŎƛ ŀǘƻƳǻ tŘ ȊŜ ǎǘǊǳƪǘǳǊȅ ȊŜƻƭƛǘǳ Řƻ ƴŀƴƻőłǎǘƛŎ ƴŀ ƧŜƘƻ ǇƻǾǊŎƘǳΣ ŎƻȌ ǾŜŘŜ ƪŜ 

ȊǘǊłǘŠ ŀƪǘƛǾƴƝŎƘ ƳƝǎǘ ǇǊƻ ŀŘǎƻǊǇŎƛ bhȄΦ ¢Ŝƴǘƻ ǇǊƻŎŜǎ ƧŜ őłǎǘŜőƴŠ ǾǊŀǘƴȇ ς Ǉǌƛ ǾȅǑǑƝŎƘ ǘŜǇƭƻǘłŎƘ 

Ȋŀ ƻȄƛŘŀőƴƝŎƘ ǇƻŘƳƝƴŜƪ ƳǻȌŜ ŘƻŎƘłȊŜǘ ƪ ǊŜŘƛǎǇŜǊȊƛ tŘΦ tǊƻ ǾȇǾƻƧ ƳƻŘŜƭǳ Ƨǎƻǳ ǾȅǳȌƛǘŀ 

ŜȄǇŜǊƛƳŜƴǘłƭƴƝ Řŀǘŀ ȊƝǎƪŀƴł ƴŀ ǇǊłǑƪƻǾŞƳ ƪŀǘŀƭȅȊłǘƻǊǳ tŘκ!9LΦ ±ȅǾƛƴǳǘȇ ƳƻŘŜƭ ǳƳƻȌƶǳƧŜ 

ǇǌŜŘǇƻǾŠŘŠǘ ǾȇǾƻƧ ŀƪǘƛǾƛǘȅ Ǿ ȊłǾƛǎƭƻǎǘƛ ƴŀ ƘƛǎǘƻǊƛƛ ǇǊƻǾƻȊƴƝŎƘ ǇƻŘƳƝƴŜƪΣ ŀ ƭŞǇŜ ǘŀƪ ǌƝŘƛǘ ŦǳƴƪŎƛ 

celého systému. 

  



aŜǘƻŘŀ ǾƴƻǌŜƴŞ ƘǊŀƴƛŎŜ ǎ ǘǳǊōǳƭŜƴǘƴƝƳƛ ƳƻŘŜƭȅ 

wŜȅƴƻƭŘǎƻǾŀ ǎǘǌŜŘƻǾłƴƝΥ ±ŜǊƛŦƛƪŀŎŜ ŀ ǾŀƭƛŘŀŎŜ 

±Ɲǘ ±ŜőŜǊƴƝƪ ό.нύ 

~ƪƻƭƛǘŜƭΥ LƴƎΦ aŀǊǘƛƴ LǎƻȊΣ tƘΦD. 

± ƴŀǑƝ ƭŀōƻǊŀǘƻǌƛ ǾȅǾƝƧƝƳŜ ƳŜǘƻŘǳ ǾƴƻǌŜƴŞ ƘǊŀƴƛŎŜΣ ƪǘŜǊł ǳƳƻȌƶǳƧŜ ǎƛƳǳƭƻǾŀǘ ǇǊƻǳŘŠƴƝ 

ǘŜƪǳǘƛƴ Ǿ ƛƴǘŜǊŀƪŎƛ ǎ ǇŜǾƴȇƳ ǘŠƭŜǎŜƳ ōŜȊ ƴǳǘƴƻǎǘƛ ǇǌƛȊǇǻǎƻōƻǾŀǘ ǾȇǇƻőŜǘƴƝ ǎƝǙ ƎŜƻƳŜǘǊƛƛ 

ǘŠƭŜǎŀΦ ± ƳƛƴǳƭŞƳ ǊƻŎŜ ōȅƭŀ ƴŀǑŜ ƳŜǘƻŘŀ ǾƴƻǌŜƴŞ ƘǊŀƴƛŎŜ ǇǊƻǇƻƧŜƴŀ ǎ ǘǳǊōǳƭŜƴǘƴƝmi modely 

ȊŀƭƻȌŜƴȇƳƛ ƴŀ wŜȅƴƻƭŘǎƻǾŠ ǎǘǌŜŘƻǾłƴƝΣ ŀƭŜ ǾȊƘƭŜŘŜƳ ƪ ƴŜǎǘŀƴŘŀǊŘƴƝƳǳ ǇǌƝǎǘǳǇǳ ƪ ǇŜǾƴȇƳ 

ǘŠƭŜǎǻƳ ƳǳǎŜƭȅ ōȇǘ ǘǳǊōǳƭŜƴǘƴƝ ƳƻŘŜƭȅ ŀ ƻƪǊŀƧƻǾŞ ǇƻŘƳƝƴƪȅΣ ǘȊǾΦ ǎǘŠƴƻǾŞ ŦǳƴƪŎŜΣ ǳǇǊŀǾŜƴȅΦ 

Hlavním cílem této práce je verifikovat a validovat tuto metodu na standardizovaných testech. 

YƻƴƪǊŞǘƴŠ ƧǎƳŜ ǎŜ ȊŀƳŠǌƛƭƛ ƴŀ ǘŜǎǘ ƻȊƴŀőƻǾŀƴȇ Ƨŀƪƻ άōŀŎƪǿŀǊŘ ŦŀŎƛƴƎ ǎǘŜǇέ ǎ ǾȇǎƭŜŘƪȅ 

ǇǌŜǾȊŀǘȇƳƛ Ȋ ŘŀǘŀōłȊŜ ǎǇǊŀǾƻǾŀƴŞ b!{!Φ tƻǊƻǾƴłǾŀƭƛ ƧǎƳŜ ǾȌŘȅ ƳŜǘƻŘǳ ǾƴƻǌŜƴŞ ƘǊŀƴƛŎŜ ǎŜ 

ǎǘŀƴŘŀǊŘƴƝƳ ǇǌƝǎǘǳǇŜƳ ƪ ǎƛƳǳƭŀŎƛ ǇǊƻǳŘŠƴƝ ŀ ŜȄǇŜǊƛƳŜƴǘłƭƴƝƳƛ ŘŀǘȅΦ ¢Ŝǎǘ ƧǎƳŜ ǇǊƻǾłŘŠƭƛ Ǿ 

ƴŠƪƻƭƛƪŀ ǾŀǊƛŀƴǘłŎƘ ǎ ǊǻȊƴȇƳ ȊŀƘǳǑǘŠƴƝƳ ǎƝǘŠ ǳ ǎǘŠƴ ŀ ǊǻȊƴȇƳƛ ǘǳǊōǳƭŜƴǘƴƝƳƛ ƳƻŘŜƭȅΦ 

±ȇǎƭŜŘƪȅ ǳƪŀȊǳƧƝΣ ȌŜ ƴŀǑŜ ƳŜǘƻŘŀ ǾƴƻǌŜƴŞ ƘǊŀƴƛŎŜ ǎŜ ŎƘƻǾł ǇƻŘƻōƴŠ Ƨŀƪƻ ǎǘŀƴŘŀǊŘƴƝ ǇǌƝǎǘǳǇΦ 

tǊǻƳŠǊƴł ƻŘŎƘȅƭƪŀ Ǿ ǇƻǊƻǾƴłǾŀƴȇŎƘ ƘƻŘƴƻǘłŎƘ ǊȅŎƘƭƻǎǘi se pohybovala okolo 2 %. Metoda 

ƧŜ ǘŜŘȅ ǇǌƛǇǊŀǾŜƴł ƴŀ ŘŀƭǑƝ ǾȇǾƻƧ ŀ ŀǇƭƛƪŀŎƛ ǾŜ ǎƭƻȌƛǘŠƧǑƝŎƘ ǎƛƳǳƭŀŎƝŎƘΦ 

 



Optimalizace procesu elektrodialýzy pro recyklaci 

lithium-iontových baterií 

Jan Korbel (B3) 

5ƻŎΦ LƴƎΦ CǊŀƴǘƛǑŜƪ wŜƧƭΣ tƘΦ5. 

{ǾŠǘ őŜƭƝ ǇǊƻōƭŞƳǻƳ ǎǇƻƧŜƴȇƳ ǎ ǊƻǎǘƻǳŎƝ ǇǊƻŘǳƪŎƝ ǎǇƻǘǌŜōƴƝ ŜƭŜƪǘǊƻƴƛƪȅΣ ǎ ǇǌŜŎƘƻŘŜƳ ƴŀ 

ŜƭŜƪǘǊƻƳƻōƛƭƛǘǳΣ ǾȊǊǻǎǘŀƧƝŎƝƳ ƳƴƻȌǎǘǾƝƳ ǇƻǳȌƛǘȇŎƘ ōŀǘŜǊƛƝ ŀ ǘŠȌōƻǳ ǾȊłŎƴȇŎƘ ƪƻǾǻΦ {ƴŀƘŀ ƻ 

nalezení východiska z ǘŞǘƻ ǎƭƻȌƛǘŞ ǎƛǘǳŀŎŜ ƧŜ ǾŜƭƛƪłΣ ŀ ǇǊƻǘƻ ƧŜ ƪƭŀŘŜƴ őƝƳ Řłƭ ǾŠǘǑƝ ŘǻǊaz na 

recyklaci. V ƭŀōƻǊŀǘƻǌƛ {ŘƝƭŜƴƝ ƘƳƻǘȅ ǇǊŀŎǳƧŜƳŜ ƴŀ ǊŜŎȅƪƭŀŎƛ ŀƪǘƛǾƴƝƘƻ ƪŀǘƻŘƻǾŞƘƻ ƳŀǘŜǊƛłƭǳ 

z ƭƛǘƘƛǳƳ ƛƻƴǘƻǾȇŎƘ ōŀǘŜǊƛƝΦ ¦ƪłȊŀƭƻ ǎŜΣ ȌŜ ǇƻǳȌƛǘƝ ŜƭŜƪǘǊƻŘƛŀƭȇȊȅ ǎ bipolárními membránami 

ǳƳƻȌƶǳƧŜ ǳȊŀǾǌƝǘ ƘȅŘǊƻƳŜǘŀƭǳǊƎƛŎƪȇ ǊŜŎȅƪƭŀőƴƝ ǇǊƻŎŜǎ ǇǊƻ ƭƛǘƘƛǳƳ ƛontové baterie. Jedná se 

ǘƻǘƛȌ ƻ ŜŦŜƪǘƛǾƴƝ ȊǇǻǎƻō ǇǊƻ ȊǇǊŀŎƻǾłƴƝ ǊƻȊǘƻƪǳ ǎƝǊŀƴǳ ƭƛǘƘƴŞƘƻ ǾȊƴƛƪŀƧƝŎƝƘƻ Ǉǌƛ ǊƻȊǇƻǳǑǘŠƴƝ ŀ 

ǎǊłȌŜƴƝ ƪƻǾǻ Ȋ ƪŀǘƻŘƻǾŞƘƻ ƳŀǘŜǊƛłƭǳ ȊǇŠǘ ƴŀ ǾȇŎƘƻȊƝ ǊƻȊǇƻǳǑǘŠŎƝ ŀ ǎǊłȌŜŎƝ őƛƴƛŘƭƻ όǾƻŘƴȇ 

roztok kyseliny sírové a hydroxidu lithného). Cílem mé práce je optimalizace procesu 

ŜƭŜƪǘǊƻŘƛŀƭȇȊȅ Ȋŀ ǵőŜƭŜƳ мύ ŘƻǎŀȌŜƴƝ Ŏƻ ƴŜƧǾȅǑǑƝŎƘ ǾȇǎǘǳǇƴƝŎƘ ƪƻƴŎŜƴǘǊŀŎƝ ƪȅǎŜƭƛƴȅ ǎƝǊƻǾŞ ŀ 

ƘȅŘǊƻȄƛŘǳ ƭƛǘƘƴŞƘƻΤ нύ ǎƴƝȌŜƴƝ ƪƻƴǘŀƳƛƴŀŎŜ ǇǊƻŘǳƪǘǻ ǎǳǊƻǾƛƴƻǳΦ YƻƴŎŜƴǘǊŀŎŜ ǾȊƴƛƪƭȇŎƘ 

ǊƻȊǘƻƪǻ ƧŜ ȊŀǇƻǘǌŜōƝ ŀƭŜǎǇƻƶ ƴŀ ǵǊƻǾƴƛ ǘŠŎƘΣ ƪǘŜǊŞ ǇƻǳȌƝǾłƳŜ Ǿ ǇǌŜŘŜǑƭŞƳ ǊƻȊǇƻǳǑǘŠƴƝ ŀ 

ǎǊłȌŜƴƝΦ YƻƴǘŀƳƛƴŀŎƛ ǇǊƻŘǳƪǘǻ ƧŜ ǘǌŜōŀ ǎƴƝȌƛǘ ƴŀ ǘŀƪƻǾƻǳ ǵǊƻǾŜƶΣ ŀōȅ ƴŜƎŀǘƛǾƴŠ ƴŜƻǾƭƛǾƶƻǾŀƭŀ 

ǊƻȊǇƻǳǑǘŠŎƝ ŀ ǎǊłȌŜŎƝ ǇǊƻŎŜǎ ŀ ƴŜƪƻƳǇƭƛƪƻǾŀƭŀ ƴŀǾŀȊǳƧƝŎƝ ŦƛƭǘǊŀŎƛΦ 
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Vplyv teploty a pH na stabilitu kladnŞho elektrolytu 

pouȌitŞho v prietoőnȇch batŞriovȇch őlłnkoch 

prevłdzkovanȇch pri vyǑǑƝch teplotłch  

Michal ~tevuliak (B3) 

Ing. Petr Mazǵr, Ph.D.  

 

RedoxnŞ prietokovŞ batŞrie (RPB) sǵ sƯubnȇm typom akumulłtora na stacionłrne uloȌenie 

energie. Oproti Li-ion batŞriłm majǵ sƝce niȌǑiu hustotu energie, no vřaka vodnȇm 

elektrolytom sǵ RPB prakticky nehorƯavŞ a prietoőnŞ usporiadanie umoȌƶuje nezłvislŞ 

Ǒkłlovanie vȇkonu a kapacity batŞrie. ZvyǑenƝm prevłdzkovȇch teplƾt nad 40 °C (őo je sǵőasnȇ 

teplotnȇ limit vanłdovȇch elektrolytov) je moȌnŞ zvȇǑiǙ ǵőinnosǙ batŞrie a vyuȌiǙ tepelnǵ 

kapacitu elektrolytu na akumulłciu tepla. Po boku Ǒtd. rieǑenƝ na błze iƽnov vanłdu sǵ 

skǵmanŞ aj rƾzne tepelne stabilnŞ organickŞ redoxnŞ lłtky na pouȌitie v złpornom 

elektrolyte. NaǑa prłca je zameranł na posǵdenie stability aktƝvnych lłtok kladnŞho 

elektrolytu na błze hexakyanoȌeleznatanovȇch iƽnov pri zvȇǑenȇch teplotłch v neutrłlnom a 

alkalickom prostredƝ. Chemickł stabilita v teplotnom rozmedzƝ 20 - 80 °C pri rƾznych pH bola 

vyhodnocovanł z priebeȌnȇch analȇz elektrolytov pomocou UV-VIS spektroskopie. 

Elektrochemickł stabilita bola Ǒtudovanł v laboratƽrnej RPB so symetrickȇm zloȌenƝm 

elektrolytov v 3-elektrƽdovom zapojenƝ metƽdou kombinovanȇch nabƝjacƝch-vybƝjacƝch 

cyklov. Zvȇsledkov bolo identifikovanŞ optimłlnŞ zloȌenie ǑtudovanŞho elektrolytu na ǵőinnǵ 

a dlhodobǵ prevłdzku organickej RPB.  

 

Obr 1. Symetrickȇ őlłnok RPB pouȌitȇ na sledovanie elektrochemickej stability. 

  



LƴǘŜǊŀƪŎŜ ƪǳǊƪǳƳƛƴƻǾȇŎƘ ƴŀƴƻƪǊȅǎǘŀƭǻ ǎ plicními 

ōǳƶƪŀƳƛ 

Lenka Vyhlídalová (B2) 

~ƪƻƭƛǘŜƭΥ LƴƎΦ 5Ŝƴƛǎŀ [ƛȊƻƶƻǾłΣ tƘΦ 5Φ 

hǊłƭƴŠ ǇƻŘłǾŀƴł ƭŞőƛǾŀ őŀǎǘƻ ƴŀǊłȌŜƧƝ ƴŀ ǇǊƻōƭŞƳȅ ǎƻǳǾƛǎŜƧƝŎƝ ǎ ƴƝȊƪƻǳ ōƛƻƭƻƎƛŎƪƻǳ 

ŘƻǎǘǳǇƴƻǎǘƝΦ ¢ƻ ƧŜ ȊǇǻǎƻōŜƴƻ ǇǌŜŘŜǾǑƝƳ ƧŜƧƛŎƘ ǎƭŀōƻǳ ǊƻȊǇǳǎǘƴƻǎǘƝ ǾŜ ǾƻŘŠΣ ŎƛǘƭƛǾƻǎǘƝ ƴŀ 

ǇǊƻǎǘǌŜŘƝ ǘǊłǾƛŎƝƘƻ ǘǊŀƪǘǳ ŀ ǾȇȊƴŀƳƴȇƳ ƳŜǘŀōƻƭƛǎƳŜƳ Ǉǌƛ ǇǊǾƴƝƳ ǇǊǻŎƘƻŘǳ ƧłǘǊȅ  

(tzv. αfirst pass effektάύΦ ¢ȅǘƻ ŦŀƪǘƻǊȅ ƻƳŜȊǳƧƝ ŜŦŜƪǘƛǾƴƝ ǘǊŀƴǎǇƻǊǘ ƭŞőƛǾ ǇǌŜǎ ƎŀǎǘǊƻƛƴǘŜǎǘƛƴłƭƴƝ 

trakt. V tomto kontextu se jako vhodná ŀƭǘŜǊƴŀǘƛǾŀ ƧŜǾƝ ƛƴƘŀƭŀőƴƝ ǇƻŘłƴƝΣ ƪǘŜǊŞ ƳǻȌŜ ȊƭŜǇǑƛǘ 

ōƛƻƭƻƎƛŎƪƻǳ ŘƻǎǘǳǇƴƻǎǘ ƭŞőƛǾŀ ŀ ȊłǊƻǾŜƶ ǎƴƝȌƛǘ ƳƴƻȌǎǘǾƝ ƴŜǾȅǳȌƛǘŞ ŘłǾƪȅΣ ŎƻȌ ōȅ ƳŠƭƻ mít 

ǇƻȊƛǘƛǾƴƝ ŜƪƻƭƻƎƛŎƪȇ ƛ ŜƪƻƴƻƳƛŎƪȇ ǇǌƝƴƻǎΦ tǊƻƧŜƪǘ ǎŜ ȊŀƳŠǌǳƧŜ ƴŀ ǎǘǳŘƛǳƳ ƛƴǘŜǊŀƪŎŜ 

ƪǳǊƪǳƳƛƴƻǾȇŎƘ ƴŀƴƻƪǊȅǎǘŀƭǻΣ ƳƻŘŜƭƻǾȇŎƘ őłǎǘƛŎ ƭƛǇƻŦƛƭƴƝƘƻ ƭŞőƛǾŀΣ ǎ ǇƭƛŎƴƝƳƛ ōǳƶƪŀƳƛ. 

Nanokrystaly kurkuminu (< 100 nm) ōȅƭȅ ǇǌƛǇǊŀǾŜƴȅ ƳŜǘƻŘƻǳ ƳƻƪǊŞƘƻ ƳƭŜǘƝ ŀ ǎǘŀōƛƭƛȊƻǾłƴȅ 

fosfolipidy dipalmitoylfosfatidylcholinem (DPPC) a dipalmitoylfosfatidylglycerolem (DPPG) 

(Obr 1)Σ ƪǘŜǊŞ ǎŜ ǇǌƛǊƻȊŜƴŠ ǾȅǎƪȅǘǳƧƝ Ǿ ǇƭƛŎƴƝƳ ǎǳǊŦŀƪǘŀƴǘǳΣ ŀ ƴłǎƭŜŘƴŠ ǘŜǎǘƻǾłƴȅ ƴŀ ǇƭƛŎƴƝŎƘ 

ōǳƶƪłŎƘΦ tƻƳƻŎƝ ǊŜǎŀȊǳǊƛƴƻǾŞƘƻ ǘŜǎǘǳ ōȅƭŀ ȊƳŠǌŜƴŀ ōŜȊǇŜőƴł ŘłǾƪŀ ƪǳǊƪǳƳƛƴƻǾȇŎƘ 

ƴŀƴƻƪǊȅǎǘŀƭǻ ǇǊƻ ǇƭƛŎƴƝ ōǳƶƪȅΦ ¢ŀǘƻ ƛƴŦƻǊƳŀŎŜ ŘłƭŜ ǇƻǎƭƻǳȌƝ ƪ ƴłǾǊƘǳ ŜȄǇŜǊƛƳŜƴǘǻ 

ȊŀƳŠǌŜƴȇŎƘ ƴŀ ƘƭǳōǑƝ ǇƻǊƻȊǳƳŠƴƝ ƛƴǘŜǊŀƪŎƝ ƴŀƴƻƪǊȅǎǘŀƭǻ ǎ plicní tkání. 

 

Obr 1. Nanokrystal kurkuminu stabilizovaný DPPC, DPPG 

  



hǾŠǌŜƴƝ ŘŜǎƛƎƴǳ ǇƻƧƛǎǘƴȇŎƘ ǾŜƴǘƛƭǻ Ǿ ǇŜǘǊƻŎƘŜƳƛƛ 

WƛǌƝ .ƻƘǳǎƭŀǾ ό.оύ 

~ƪƻƭƛǘŜƭΥ ŘƻŎΦ 5ǊΦ LƴƎΦ aƛƭŀƴ WŀƘƻŘŀ 

tǊłŎŜ ǎŜ ȊŀōȇǾł ƳŜǘƻŘƛƪƻǳ ŀ ǇǊŀƪǘƛŎƪȇƳ ǇǊƻǾŜŘŜƴƝƳ ƪƻƴǘǊƻƭƴƝƘƻ ǾȇǇƻőǘǳ ǎȅǎǘŞƳǳ ǇƻƧƛǎǘƴȇŎƘ 

ǾŜƴǘƛƭǻΣ ƪǘŜǊŞ ŎƘǊłƴƝ ǇǊƻǘƛ ǇǌŜǘƭŀƪƻǾłƴƝ ǇǊƻǇȅƭŜƴƻǾƻǳ ƪƻƭƻƴǳ 5!-плс ŀ ƴŠƪǘŜǊł ŘŀƭǑƝ ȊŀǌƝȊŜƴƝ 

ƴŀ ŜǘƘȅƭŜƴƻǾŞ ƧŜŘƴƻǘŎŜ Ǿ ŀǊŜłƭǳ /ƘŜƳǇŀǊƪ ½łƭǳȌƝ ǎǇƻƭŜőƴƻǎǘƛ hw[9b ¦ƴƛǇŜǘǊƻl RPA. Pojistné 

ǾŜƴǘƛƭȅ Ƨǎƻǳ ȊłǎŀŘƴƝƳ ōŜȊǇŜőƴƻǎǘƴƝƳ ǇǊǾƪŜƳ Ǿ ǘŜŎƘƴƻƭƻƎƛŎƪȇŎƘ ŀ ŎƘŜƳƛŎƪȇŎƘ ǾȇǊƻōłŎƘΣ ƪǘŜǊŞ 

ƳƻƘƻǳ ƻŘǘƭŀƪƻǾłƴƝƳ ǎȅǎǘŞƳǳ Ǿ ǇƻǘŜƴŎƛłƭƴŠ ƴŜōŜȊǇŜőƴŞ ǎƛǘǳŀŎƛ ǇǌŜŘŜƧƝǘ ƴłǎƭŜŘƪǻƳ 

ǇǌŜǘƭŀƪƻǾłƴƝ Ƨŀƪƻ ǇƻǑƪƻȊŜƴƝ ȊŀǌƝȊŜƴƝΣ Ǿ ƪǊŀƧƴƝŎƘ ǇǌƝǇŀŘŜŎƘ ŜȄǇƭƻȊƛ ƴŜōƻ ǇƻȌłǊǳΦ ± ǇǊłŎƛ Ƨǎƻǳ 

ǳƪłȊłƴȅ ǾǑŜŎƘƴȅ ƪǊƻƪȅΣ ƪǘŜǊŞ Ƨǎƻǳ ǇǊƻ ƪƻƴǘǊƻƭƴƝ ǾȇǇƻőŜǘ ƻōŜŎƴŠ ǇƻȌŀŘƻǾŀƴŞΣ ǾőŜǘƴŠ 

ƪƻƴƪǊŞǘƴƝŎƘ ǇƻǎǘǳǇǻ ŀ ǾȇǎƭŜŘƪǻ Ǿ ǇǌƝǇŀŘŠ ǘŜŎƘƴƻƭƻƎƛŜ ǾȇǊƻōȅ ǇǊƻǇȅƭŜƴǳΦ tǌƛ ǾȇǇƻőǘǳ ōȅƭƻ 

postupováno dle metodiky American Petroleum Institute API 520 a po statistickém zpracování 

ǇǊƻǾƻȊƴƝŎƘ Řŀǘ ōȅƭȅ Ǿ ǇǊƻƎǊŀƳǳ !{t9b Iȅǎȅǎ ǎƛƳǳƭƻǾłƴȅ ƳƻȌƴŞ ǾȇŎƘȅƭƪȅ ƻŘ ōŠȌƴŞƘƻ 

ǇǊƻǾƻȊǳ Ƨŀƪ Ǿ ǳǎǘłƭŜƴŞƳΣ ǘŀƪ ŘȅƴŀƳƛŎƪŞƳ ǊŜȌƛƳǳΦ 

  



Výzkum a vývoj pevných formulací z ƎƭǳƪŀƴƻǾȇŎƘ őłǎǘƛŎ 

Adam Opravil (B3) 

~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ LƴƎΦ CǊŀƴǘƛǑŜƪ ~ǘŠǇłƴŜƪΣ tƘΦ5Φ 

±ŠǘǑƛƴŀ ŀƪǘƛǾƴƝŎƘ ƭłǘŜƪ ǾŜ ŦŀǊƳŀŎŜǳǘƛŎƪŞƳ ǇǊǻƳȅǎƭǳ Ƴł ƴƝȊƪƻǳ ǊƻȊǇǳǎǘƴƻǎǘ ǾŜ ǾƻŘŠΣ ŎƻȌ 

ƻƳŜȊǳƧŜ ƧŜƧƛŎƘ ǵőƛƴƴƻǎǘ Ǉǌƛ ǇŜǊƻǊłƭƴƝƳ ǇƻŘłƴƝΦ aƻȌƴȇƳ ǌŜǑŜƴƝƳ Ƨǎƻǳ ƎƭǳƪŀƴƻǾŞ őłǎǘƛŎŜΣ ƪǘŜǊŞ 

ǎŜ ǇǌƛǇǊŀǾǳƧƝ ƻŘǎǘǊŀƴŠƴƝƳ ǾƴƛǘǌƴƝŎƘ ƻǊƎŀƴŜƭ Ȋ ƪǾŀǎƛƴŜƪ Saccharomyces cerevisiaeΦ ¢ȅǘƻ őłǎǘƛŎŜ 

ŦǳƴƎǳƧƝ Ƨŀƪƻ ōƛƻƪƻƳǇŀǘƛōƛƭƴƝ ƴƻǎƛőŜ ŀƪǘƛǾƴƝŎƘ ƭłǘŜƪ ς ǳŘǊȌǳƧƝ ƧŜ Ǿ ŀƳƻǊŦƴƝ ŦƻǊƳŠΣ ŎƻȌ ȊǾȅǑǳƧŜ 

ǊƻȊǇǳǎǘƴƻǎǘΣ ŀ ȊłǊƻǾŜƶ ǎǘƛƳǳƭǳƧƝ ƛƳǳƴƛǘƴƝ ǊŜŀƪŎƛΦ ał ǇǊłŎŜ ǎŜ ȊŀƳŠǌǳƧŜ ƴŀ ǇǌƝǇǊŀǾǳ 

ƎƭǳƪŀƴƻǾȇŎƘ őłǎǘƛŎ ŀ ȊŜƧƳŞƴŀ Ǉŀƪ ƴŀ ƧŜƧƛŎƘ ŦƻǊƳǳƭŀŎƛ Řƻ ǘŀōƭŜǘΦ ¢ŀōƭŜǘȅ ǳƳƻȌƶǳƧƝ ǎƴŀŘƴƻ 

ƻǇǘƛƳŀƭƛȊƻǾŀǘ ǳǾƻƭƶƻǾłƴƝ ǵőƛƴƴŞ ƭłǘƪȅ ǇƻƳƻŎƝ ƴŀǎǘŀǾŜƴƝ ǇǊƻŎŜǎƴƝŎƘ ǇŀǊŀƳŜǘǊǻ ŀ ǎƭƻȌŜƴƝƳ 

ŦƻǊƳǳƭŀŎŜΦ Wǎƻǳ ǇǌƛǇǊŀǾƻǾłƴȅ ōƛƴłǊƴƝ ǎȅǎǘŞƳȅ ƎƭǳƪŀƴƻǾŞ őłǎǘƛŎŜ ς plnivo (mikrokrystalická 

celulóza/laktóza monohydrát), v ǊǻȊƴȇŎƘ ǇƻƳŠǊŜƳ ŀ Ǉǌƛ ǇƻǳȌƛǘƝ ƻŘƭƛǑƴȇŎƘ ƭƛǎƻǾŀŎƝŎƘ ǎƛƭΦ /ƝƭŜƳ 

ƧŜ ŘƻǎłƘƴƻǳǘ ǘŀōƭŜǘ ǎ ǇƻȌŀŘƻǾŀƴȇƳƛ ƳŜŎƘŀƴƛŎƪȇƳƛΣ ŘŜȊƛƴǘŜƎǊŀőƴƝƳƛ ŀ ŘƛǎƻƭǳőƴƝƳƛ 

ǾƭŀǎǘƴƻǎǘƳƛΦ ½ ŘƻǎŀǾŀŘƴƝŎƘ ǘŜǎǘǻ ǇŜǾƴƻǎǘƛ ŀ ŘŜȊƛƴǘŜƎǊŀŎŜ ǾȅǇƭȇǾłΣ ȌŜ ƻōŠ Ǿƭŀǎǘƴƻǎǘƛ ǾȇǊŀȊƴŠ 

závisí na obsahu glukanovȇŎƘ őłǎǘƛŎΦ aƻƳŜƴǘłƭƴŠ ǎŜ ȊŀƳŠǌǳƧƛ ƴŀ ŘŜǘŀƛƭƴƝ ǎǘǳŘƛǳƳ 

ŘŜȊƛƴǘŜƎǊŀŎŜΣ ƪǘŜǊł ōǳŘŜ ƴłǎƭŜŘƻǾłƴŀ ŘƛǎƻƭǳőƴƝƳƛ ǘŜǎǘȅ ǎ ŎƝƭŜƳ ǾȅǘǾƻǌƛǘ ŦƻǊƳǳƭŀŎƛ ǎ volitelným 

ŘƛǎƻƭǳőƴƝƳ ǇǊƻŦƛƭŜƳΣ ƴŜȊłǾƛǎƭȇƳ ƴŀ ǾƭŀǎǘƴƻǎǘŜŎƘ ǎŀƳƻǘƴŞ ŀƪǘƛǾƴƝ ƭłǘƪȅΦ 

 



PǌƝprava kompozitǻ kontrastní látky a glukanových 

őłstic  

.ŀǊōƻǊŀ ~ŀǑƪƻǾł ό.оύ 

~ƪƻƭƛǘŜƭΥ LƴƎΦ CƛƭƛǇ ½ŀǾǌŜƭ  

 

Glukanové őłstice (GPs), pǌipravené pomocí alkalické a acidické extrakce z kvasinek 

Saccharomyces cerevisiae, se dají vyuȌƝt pro cílené doruőování látek prostǌednictvím 

fagocytózy. K vhodnému vyuȌití tohoto zpǻsobu doruőování je potǌebné vytvoǌení 

ucelenŠjǑƝho obrazu o jeho fungování.  tǊƻ ǘƻ ǇƻǘǌŜōǳƧŜƳŜ být schopni zobrazit a lokalizovat 

glukanové őłstice po jejich podání uvnitǌ organismǻ, coȌ souőasnŠ vyuȌƝvané metody 

neumoȌƶují. NaǑƝm cílem je proto ǳƳƻȌƴƛǘ zobrazení glukanových őłstic pomocí 

tomografických metod, jeȌ jsou schopny zobrazit nejen kontrast zapouzdǌené látky uvnitǌ 

glukanových őłstic, ale i rozhraní jednotlivých tkání uvnitǌ organismǻ. Zásadní bylo zvolení 

vhodné kontrastní látky i metody pro její zapouzdǌení do glukanových őłstic, tedy vytvoǌení 

kompozitǻ kontrastní látky a glukanových őłstic. V rámci projektu byla nalezena vhodná 

kontrastní látka a vytvoǌen postup pro její zapouzdǌení do glukanových őłstic.  



Preparation and Characterization of Si/Polyaniline Core-

Shell Nanoparticles for Lithium-Ion Battery Applications 

Yelyzaveta Demianenko (B3) 

Supervisor: doc. Mgr. Fatima Hassouna, Ph.D. 

 

The rising need for energy storage across various applications requires developing batteries 

with enhanced durability, high energy density and long cycle life. Silicon (Si) is viewed as a 

promising anode material for next-generation lithium-ion batteries due to its high theoretical 

specific capacity (Ḑ 3579 mAh g-1), and abundance. However, Si-based anodes face issues due 

to the  300% volume expansion of Si during the lithiation process, which leads to the fading 

of the battery capacity over repeated charge/discharge cycles. To address this issue, this study 

aims at developing Si/carbonized polyaniline (c-PANI) core-shell nanoparticles (CS NPs) for 

use in Si-based anodes. The c-PANI shell can play a key role in buffering the volume expansion 

of Si. Si/c-PANI CS NPs are synthesized by the polymerization of aniline monomers on the 

surface of Si nanocrystals, followed by carbonization of the resulting Si/PANI CS NPs (Figure 

1). The effect of various experimental parameters, including the Si to PANI ratio and the 

carbonization time were analyzed to assess their influence on the morphology, textural 

properties, chemical structure, and electrical conductivity of the resulting material. 

 

 

 

 

 

 

 

 

SEM pictures of a) Pure Si NPs (100 nm), and b) Carbonized Si/PANI (1:3) CS NPs 
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Fine-tuning of 3D bioprinted films for in-situ synthesis 

and release of bactericides 

[ǳƪłǑ .ǳƪŀő ό.оύ 

~ƪƻƭƛǘŜƭΥ LƴƎΦ [ǳŎƛŜ aŀǑƪƻǾłΣ tƘΦ5Φ 

 

 

The controlled release of bioactive compounds is essential for therapeutic applications. 

Allicin, a molecule found in freshly cut garlic, is known for its potent antimicrobial properties, 

though it degrades rapidly. By using hydrogels embedded with the allicin precursor alliin and 

the enzyme alliinase, it is possible to achieve environmentally-triggered, in-situ production of 

allicin. This is a promising approach to utilize the antimicrobial properties of allicin with the 

high precision needed for medical applications. This study focuses on alginate-gelatin 

hydrogels, their 3D bioprinting into thin, porous films, and their cross-linking strategy. Using 

these hydrogels, alliin and alliinase were immobilized within the 3D-printed structures, 

enabling the conversion of alliin to allicin upon rehydration of the film. The analysis included 

multiple cross-linking and printing options to enhance structural integrity, enzyme stability, 

and minimize premature allicin release during fabrication and storage. Additionally, we aimed 

to increase the triggered allicin release after rehydration and studied the storage stability of 

the films. Finally, the effectiveness of the films was demonstrated through antibacterial 

testing against E. coli. We believe this work has the potential to introduce new nature-inspired 

antibiotics, thereby contributing to the fight against microbial resistance. 

  



Konstrukce statického ƳƝǎƛőŜ ǇǊƻ ȊŀǌƝȊŜƴƝ YǳƭƛőƪƻƳŀǘ 

Jan Pchálek (B3) 

~ƪƻƭƛǘŜƭΥ LƴƎΦ aŀǊǘƛƴ YǊƻǾ 

 

{ƻǳőŀǎƴȇƳ ǇǊƻōƭŞƳŜƳ ǇǊǻƳȅǎƭƻǾŞƘƻ ǇǊƻǾƻȊǳ ǇƛƭƻǘƴƝƘƻ ȊŀǌƝȊŜƴƝ YǳƭƛőƪƻƳŀǘǳ je termická 

degradace ŀƪǘƛǾƴŠ ǵőƛƴƴŞ ƭłǘƪȅ ό!tLύ. Tato práce se zabývá návrhem a konstrukcí statického 

ƳƝǎƛőŜ ǇǊƻ YǳƭƛőƪƻƳŀǘΣ ǾȅǾƝƧŜƴého v rámci univerzitního spin-off projektu MarbleMat. Cílem 

YǳƭƛőƪƻƳŀǘǳ ƧŜ ǇǌŜƴŞǎǘ ǇǌƝǇǊŀǾǳ ƭƛǇƛŘƛŎƪȇŎƘ ŦƻǊƳǳƭŀŎƝ ǾŜ ŦƻǊƳŠ hƛƭaŀǊōƭŜǎ Ȋ ƭŀōƻǊŀǘƻǊƴƝƘƻ 

ƳŠǌƝǘƪŀ ƴŀ ǇǊǻƳȅǎƭƻǾŞΣ ǎ ǾȅǳȌƛǘƝƳ ǾŜ ŦŀǊƳŀŎŜǳǘƛŎƪŞƳ ŀ ǇƻǘǊŀǾƛƴłǌǎƪŞƳ ǇǊǻƳȅǎƭǳΦ 

±ȇȊƴŀƳƴȇƳ ǇǌƝƴƻǎŜƳ lipidických ŦƻǊƳǳƭŀŎƝ ƧŜ ǾȅǑǑƝ ōƛƻŘƻǎǘǳǇƴƻǎǘ API, snadná pǌƝǇǊŀǾŀ ŀ 

ǎƴƝȌŜƴƝ ǘȊǾΦ ŦƻƻŘ ŜŦŦŜŎǘǳΦ bŀǾǊƘƻǾŀƴŞ ǌŜǑŜƴƝ ǎǇƻőƝǾł Ǿ ǇƻǳȌƛǘƝ ǎǘŀǘƛŎƪŞƘƻ ƳƝǎƛőŜ ŀ ŘǾƻǳ 

tlakových nádob ƴŀƳƝǎǘƻ ŀƪǘǳłƭƴŠ ƧŜŘƴŞ ƴłŘƻōȅΣ ƪŘŜ ŘƻŎƘłȊƝ ƪ termické degradaci API. První 

nádoba ƻōǎŀƘǳƧŜ ŜȄŎƛǇƛŜƴǘȅ Ǉǌƛ слς80 °C, zatímco druhá nádoba uchovává API v olejové fázi 

Ǉǌƛ нр ϲ/Φ aƝǎƛő ƻōǎŀƘǳƧŜ ƳƝǎƝŎƝ ŜƭŜƳŜƴǘȅ ǾƘƻŘƴŞ ǇǊƻ ƭŀƳƛƴłǊƴƝ ǇǊƻǳŘŠƴƝ όwŜȅƴƻƭŘǎƻǾƻ 

kritérium=7,5) a byl vyroben technologií MSLA. K ƻǾŠǌŜƴƝ Ŧǳƴƪőƴƻǎǘƛ ƳƝǎƛőŜ ƧŜ ǇƻǳȌƛǘŀ 

vysokorychlostní kamera, která snímá výstupní potrubí z ƳƝǎƛőŜ a také spektrofotometrická 

analýza. 5ŀƭǑƝ ŦłȊŜ ȊŀƘǊƴǳƧƝ ƳŠǌŜƴƝ ǎ ǊǻȊƴȇƳƛ ǇǊǻǘƻƪƻǾȇƳƛ ǇƻƳŠǊȅ ŀ ǾƛǎƪƽȊƴŠƧǑƝƳƛ ƭłǘƪŀƳƛΣ 

ƴłǾǊƘ ŀ ǘŜǎǘƻǾłƴƝ ǊǻȊƴȇŎƘ ǘȅǇǻ ƳƝǎƛőǻΣ ŀ ŦƛƴłƭƴƝ ƛƴǎǘŀƭŀŎƛ ŀ ƻǇǘƛƳŀƭƛȊŀŎƛ ƳƝǎƛőŜ ƴŀ ȊŀǌƝȊŜƴƝ 

YǳƭƛőƪƻƳŀǘΦ bŀƪƻƴŜŎ ƳŠǌŜƴƝ ǎ ƪƻƳŜǊőƴŠ ǇƻǳȌƝǾŀnými API a excipienty. 

  



Matematické modelování adsorpce a desorpce NOx na 

zeolitovém katalyzátoru Pd/SSZ-13 

Hoang Phi Hung Do (B3) 

~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ LƴƎΦ tŜǘǊ YƻőƝΣ tƘΦ5Φ 

L ǇǌŜǎ ǊƻǎǘƻǳŎƝ ǇƻőŜǘ ŜƭŜƪǘǊƻƳƻōƛƭǻ Ƨǎƻǳ ŘƛŜǎŜƭƻǾŞ ƳƻǘƻǊȅ ǎǘłƭŜ ƴŜƧǾƝŎŜ ȊŀǎǘƻǳǇŜƴȇƳ ǘȅpem 

pohonu a v ǇǌƝǇŀŘŠ ƴłƪƭŀŘƴƝŎƘ ŀǳǘƻƳƻōƛƭǻ ǘƻƳǳ ǘŀƪ ōǳŘŜ ƛ Ǿ ŘŜƭǑƝƳ őŀǎƻǾŞƳ ƘƻǊƛȊƻƴǘǳΦ 

{ǇŀƭƻǾŀŎƝ ƳƻǘƻǊȅ Ƨǎƻǳ ōƻƘǳȌŜƭ ȊŘǊƻƧŜƳ ŜƳƛǎƝ ǑƪƻŘƭƛǾȇŎƘ ƻȄƛŘǻ ŘǳǎƝƪǳ όbhxύΣ ǇǌƛőŜƳȌ 

ƴŜƧǾŠǘǑƝƳ ǇǊƻōƭŞƳŜƳ ƧŜ ǎƴƝȌŜƴƝ ŜƳƛǎƝ ōŠƘŜƳ ǎǘǳŘŜƴŞƘƻ ǎǘŀǊǘǳ ƳƻǘƻǊǳΣ ƪŘȅ ƧŜǑǘŠ ƴŜŦǳƴƎuje 

katalyzátor pro redukci NOxΦ ¢ƻ ƭȊŜ ǌŜǑƛǘ ǇƻƳƻŎƝ ǇŀǎƛǾƴƝƘƻ ŀŘǎƻǊōŞǊǳ bhx όtb!ύΣ ƴŀǇǌƝƪƭŀŘ 

typu Pd/SSZ-13, který byl zkoumán v ǊłƳŎƛ ǘŞǘƻ ǇǊłŎŜΦ tǌƛ ƴƛȌǑƝŎƘ ǘŜǇƭƻǘłŎƘ όǇƻŘ нлл ϲ/ύ ǎŜ 

ƻȄƛŘȅ ŘǳǎƝƪǳ ǾłȌƻǳ ŎƘŜƳƛǎƻǊǇŎƝ ƴŀ ŀƪǘƛǾƴƝ ŎŜƴǘǊŀ tb! ŀ ǳǾƻƭƶǳƧƝ ǎŜ ŀȌ ōŠƘŜƳ ǾȅǑǑƝŎƘ ǘŜǇƭƻǘΣ 

ƪŘȅ ǳȌ ōŠȌƝ ǊŜŀƪŎŜ ǇǊƻ ƧŜƧƛŎƘ ǊŜŘǳƪŎƛ ƴŀ ōŠȌƴŞƳ ƪŀǘŀƭȅȊłǘƻǊǳΦ ± ǊłƳŎƛ ǘŞǘƻ ǇǊłŎŜ ōȅƭ ǾȅǘǾƻǌŜƴ 

ƳŀǘŜƳŀǘƛŎƪȇ ƳƻŘŜƭΣ ƪǘŜǊȇ ǇƻǇƛǎǳƧŜ ŀŘǎƻǊǇŎƛ ŀ ŘŜǎƻǊǇŎƛ ƻȄƛŘǻ ŘǳǎƝƪǳ ƴŀ ǇƻǾǊŎƘǳ ŀŘǎƻǊōŞǊǳΦ 

WŜ ȊƪƻǳƳłƴƻ ǾłȊłƴƝ ƻȄƛŘǻ ŘǳǎƝƪǳ ƴŀ ǊǻȊƴȇŎƘ ŀƪǘƛǾƴƝŎƘ ŎŜƴǘǊŜŎƘ ƪŀǘŀƭȅȊłǘƻǊǳ ŀ ƴŀ ȊłƪƭŀŘŠ 

ŘƻŘŀƴȇŎƘ ŜȄǇŜǊƛƳŜƴǘłƭƴƝŎƘ Řŀǘ Ƨǎƻǳ ƴŀƭŜȊŜƴȅ ƪƛƴŜǘƛŎƪŞ ǇŀǊŀƳŜǘǊȅ ǇǊƻ ƧŜŘƴƻǘƭƛǾŞ ŘŠƧŜΦ 

±ȅǾƛƴǳǘȇ ƳƻŘŜƭ ƧŜ ǎŎƘƻǇƴȇ ǇǌŜŘǇƻǾƝŘŀǘ ǇǊǻōŠƘ ȊŀŎƘȅŎŜƴƝ ŀ ǳǾƻƭƴŠƴƝ ƻȄƛŘǻ ŘǳǎƝƪǳ ōŠƘŜƳ 

studeného startu v závislosti na aktuálním vývoji ǘŜǇƭƻǘȅΣ ǇǊǻǘƻƪǳ ŀ ƪƻƴŎŜƴǘǊŀŎƝ ƴŀ ǾǎǘǳǇǳ Řƻ 

ȊŀǌƝȊŜƴƝΦ 

  



hǇǘƛƳŀƭƛȊŀŎŜ ǇǌƝǇǊŀǾȅ ƳƛƪǊƻǎǘǊǳƪǘǳǊƻǾŀƴȇŎƘ ǇƻǾǊŎƘǻ 

pomocí laserové fotolitografie 

CƛƭƛǇ YǌƝȌ ό.оύ 

~ƪƻƭƛǘŜƭΥ ŘƻŎΦ LƴƎΦ ±ƛƻƭŀ ¢ƻƪłǊƻǾłΣ tƘΦ5Φ 

 

YƻƴǾŜƴőƴƝ ƳŜǘƻŘȅ ōƻƧŜ ǇǊƻǘƛ ōŀƪǘŜǊƛƝƳΣ Ƨŀƪƻ Ƨǎƻǳ ŀƴǘƛōƛƻǘƛƪŀΣ ȊǘǊłŎŜƧƝ ǵőƛƴƴƻǎǘΣ ŎƻȌ ǾȅǾƻƭłǾł 

ǇƻǘǌŜōǳ ƘƭŜŘat nová ǌŜǑŜƴƝΦ LƴǎǇƛǊŀŎƝ ǇǊƻ ƴŀǑƛ ǇǊłŎƛ Ƨǎƻǳ ǇǌƝǊƻŘƴƝ ŀƴǘƛōŀƪǘŜǊƛłƭƴƝ ǇƻǾǊŎƘȅΣ 

ƪƻƴƪǊŞǘƴŠ struktura ƪǌƝŘŜƭ ǾłȌŜƪ ŀ ŎƛƪłŘΦ Tato práce se ȊŀƳŠǌǳƧŜ ƴŀ ǇǌƝǇǊŀǾǳ ƳƛƪǊƻǎǘǊǳƪǘǳǊ, 

ƪǘŜǊŞ ƴŀǇƻŘƻōǳƧƝ ǘȅǘƻ ǇǌƝǊƻŘƴƝ ǇƻǾǊŎƘȅΣ ǾȅǳȌƛǘƝƳ ƳŜǘƻŘȅ laserové fotolitografie a optimalizaci 

celého procesu. tǊƻ ǇǌƝǇǊŀǾǳ ƳƛƪǊƻǎǘǊǳƪǘǳǊ ōȅƭȅ ȊǾƻƭŜƴȅ ǘǾŀǊȅ ƪǊǳƘ ŀ ƻōŘŞƭƴƝƪΣ ǇǊłǾŠ Ȋ ŘǻǾƻŘǳ 

ǳǎƴŀŘƴŠƴƝ ƴłǎƭŜŘƴŞ ƻǇǘƛƳŀƭƛȊŀŎŜ. Hlavním sledovaným ǇŀǊŀƳŜǘǊŜƳ ōȅƭŀ ŘłǾƪŀ ƻǎǾƛǘǳΣ Ǉǌƛ 

ƧŜƧƝȌ ȊƳŠƴŠ ōȅƭȅ ǇƻȊƻǊƻǾłƴȅ ƴŜƧǾŠǘǑƝ ȊƳŠƴȅ ǘǾŀǊǳ ǎŀƳƻǘƴȇŎƘ ǎǘǊǳƪǘǳǊΦ tǌƛǇǊŀǾŜƴŞ ǎǘǊǳƪǘǳǊȅ 

byly charakterizovány konfokální a elektronovou ƳƛƪǊƻǎƪƻǇƛƝ ǎǇƻƭǳ ǎ ƳŠǌŜƴƝƳ ƪƻƴǘŀƪǘƴƝƘƻ 

úhlu. V ŘŀƭǑƝƳ ƪǊƻƪǳ ǾȇȊƪǳƳǳ ǎŜ ȊŀƳŠǌƝƳŜ na aplikaci bakterií na tyto mikrostrukturované 

povrchy a sledování jejich chování.  
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Liposomes with new ionisable lipidoids for 

pharmaceutical applications 

YǊȅǑǘƻŦ [ǳƘŀƴ ό.оύ 

~ƪƻƭƛǘŜƭΥ LƴƎΦ aŀǊǘƛƴ .ŀƭƻǳŎƘΣ tƘΦ5Φ 

 

One of the most prominent issues for humankind over the past few years was the COVIDς19 

pandemic. Among the most effective methods used to counter the disease were the vaccines, 

some of which used lipidic nanoparticles (LNPs) with ionisable lipids as carriers of mRNA. 

Motivated by the limited range of available lipids, a research team at IOCB CAS recently 

produced a new lipid-like molecule, naming it XMaN6. This molecule contains an adamantane 

structure with three tertiary amine chains (pKa around 6.2), capable of obtaining a charge 

depending on surrounding pH, resulting in a bulk release of the encapsulated nucleic acid 

(NA). Initial results of XMaN6-based LNPs with different NAs, incl. mRNA, were promising, and 

raised a question of possible use for the XMaN6 in other targeted drug delivery systems as 

well. Nanoparticles best known for applications in this field are liposomes. Thus, the focus of 

this work is on preparing liposomes containing the new XMaN6 molecule, examining their 

stability and permeability, and comparing them with established compounds. The results also 

may offer a possible solution for some limitations of liposomal formulations, such as their 

inability of containing active pharmaceutical ingredients with specific properties within the 

structure. 

  



Modelling polymer dissolution for the recycling of mass-

produced plastics 

Vilém WŀƴőƝƪ ό.оύ 

~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ 5ǊΦ LƴƎΦ WǳǊŀƧ YƻǎŜƪ 

 

One of the challenges in plastics recycling is producing a high-quality product with low energy 

consumption. Recycling methods based on selective polymer dissolution can complement 

mechanical recycling, which often downgrades the recycled polymer. Solvent-based recycling 

offers a solution: it can be used to extract additives from polymers, separate composites into 

individual components, and sort polymer chains by length, thereby maintaining or upgrading 

the quality of the recyclate. However, for the process to be efficient, selective solvents are 

required, and it should operate at temperatures that avoid polymer chain degradation. The 

focus of the broader project in our research group is on processing polyolefin, polyester, and 

polyamide waste. In this work, we focused on screening of suitable solvents for a specific 

polymer. To obtain predictions of solubility based only on molecular structure, we utilized the 

COSMO-SAC model, which combines a quantum chemistry approach with statistical 

thermodynamics to calculate activity coefficients in the liquid-like phase. While this 

computational approach does not provide precise solubility values, the goal is to aid in 

selecting suitable solvents and temperature ranges, which will then be experimentally 

verified. 

  



Vývoj procesu kombinované koagulace pro úpravu pitné 

vody 

Antonín Saifrt (B3) 

~ƪƻƭƛǘŜƭΥ LƴƎΦ Wŀƴ IŀƛŘƭΣ tƘΦ5Φ 

 

{Ŝ ȊǾȅǑǳƧƝŎƝƳ ǎŜ ƻōǎŀƘŜƳ ƻǊƎŀƴƛŎƪŞ ƘƳƻǘȅ ǾŜ ȊŘǊƻƧƝŎƘ ǇƛǘƴŞ ǾƻŘȅ ƧŜ ƴǳǘƴŞ ƘƭŜŘŀǘ ŜŦŜƪǘƛǾƴŠƧǑƝ 

ȊǇǻǎƻōȅ ƴŀ ƧŜƧƝ ƻŘǎǘǊŀƴŠƴƝΦ bŜƧőŀǎǘŠƧƛ ǇƻǳȌƝǾŀƴȇƳ ǇǊƻŎŜǎŜƳ ƧŜ ƪƻŀƎǳƭŀŎŜΣ Ǉǌƛ ƪǘŜǊŞ ǎŜ 

ƻǊƎŀƴƛŎƪł ƘƳƻǘŀ ƴŀǾłȌŜ ƴŀ Ǿƭƻőƪȅ ƪƻŀƎǳƭŀőƴƝƘƻ őƛƴƛŘƭŀΣ ƪǘŜǊŞ ǎŜ ƴłǎƭŜŘƴŠ ƻŘŦƛƭǘǊǳƧƝΦ ¢ŀǘƻ 

ǇǊłŎŜ ǎŜ ȊŀōȇǾł ȊǾȇǑŜƴƝƳ ǵőƛƴƴƻǎǘƛ ƪƭŀǎƛŎƪŞ ŎƘŜƳƛŎƪŞ ƪƻŀƎǳƭŀŎŜ ƧŜƧƝ ƪƻƳōƛƴŀŎƝ ǎ ǵőƛƴƴŠƧǑƝΣ ŀƭŜ 

ƴłƪƭŀŘƴŠƧǑƝ ŜƭŜƪǘǊƻƪƻŀƎǳƭŀŎƝΦ tǌƛ ǘŞ ǎŜ ƪƻŀƎǳƭŀőƴƝ őƛƴƛŘƭƻ ŘƻŘłǾł ǇƻƳƻŎƝ ǇǌƝƳŞƘƻ 

ŜƭŜƪǘǊƻƭȅǘƛŎƪŞƘƻ ǊƻȊǇƻǳǑǘŠƴƝ ƪƻǾƻǾŞ ŜƭŜƪǘǊƻŘȅΦ 9ƭŜƪǘǊƻƪƻŀƎǳƭŀŎŜ ǎŜ Ǿ ǎƻǳőŀǎƴŞ ŘƻōŠ ǾȅǳȌƝǾł 

ǇǌŜŘŜǾǑƝƳ ƪ őƛǑǘŠƴƝ ƻŘǇŀŘƴƝŎƘ ǾƻŘΣ ƧŜƧƝ ǾȅǳȌƛǘƝ ǇǊƻ ǇǊǻƳȅǎƭƻǾƻǳ ǵǇǊŀǾǳ Ǉƛǘné vody je vzácné, 

zejména z ŘǻǾƻŘǳ ƴƝȊƪŞ ŜƭŜƪǘǊƛŎƪŞ ǾƻŘƛǾƻǎǘƛ ǎǳǊƻǾŞ ǾƻŘȅ ȊǾȅǑǳƧƝŎƝ ŜƴŜǊƎŜǘƛŎƪƻǳ ƴłǊƻőƴƻǎǘ 

ǇǊƻŎŜǎǳΦ bƛŎƳŞƴŠΣ ƪƻƳōƛƴŀŎƝ ŎƘŜƳƛŎƪŞ ƪƻŀƎǳƭŀŎŜ ǎ ŜƭŜƪǘǊƻƪƻŀƎǳƭŀŎƝ ƧŜ ƳƻȌƴŞ ŜƴŜǊƎŜǘƛŎƪƻǳ 

ƴłǊƻőƴƻǎǘ ǇǊƻŎŜǎǳ ǎƴƝȌƛǘ ƴŀ ǇǌƛƧŀǘŜƭƴƻǳ ǵǊƻǾŜƶ ǳƳƻȌƶǳƧƝŎƝ ŀǇlikaci vyvinuté metody pro 

ǇǊǻƳȅǎƭƻǾƻǳ ǵǇǊŀǾǳ ǇƛǘƴŞ ǾƻŘȅΦ 

  



Optimization of the electrolyte composition of a zinc-

iodine flow battery 

Martin Drnec (B3)  

~ƪƻƭƛǘŜƭΥ LƴƎΦ tŜǘǊ aŀȊǵǊΣ tƘΦ5Φ  

 

Zinc-iodine hybrid flow batteries are emerging as a promising alternative to the well-

established vanadium redox flow batteries, which have successfully carved out a role in 

energy storage. Flow batteries, in general, are valued for their non-flammability, modularity 

of power and capacity, and long lifespan. These advantages make them ideal candidates for 

ŀŘŘǊŜǎǎƛƴƎ ŦƭǳŎǘǳŀǘƛƻƴǎ ƛƴ ǘƘŜ ƎŜƴŜǊŀǘƛƻƴ ƻŦ άŎŀǊōƻƴ-ŦǊŜŜέ ŜƴŜǊƎȅ ŦǊƻƳ ǊŜƴŜǿŀōƭŜ ǎƻǳǊŎŜǎ ōȅ 

storing surplus energy and releasing it back into the power grid as needed. This work is 

dedicated to optimizing zinc-iodine hybrid flow batteries, with a particular focus on 

electrolyte composition and its effect on battery efficiency and stability. Battery testing under 

various operating conditions was performed on our advanced test bench, which enables 

online monitoring of relevant parameters (such as electrolyte conductivity, pressure drop, 

and electrode/electrolyte potentials) and allows hydraulic connection of the electrolyte 

tanks. Strategies for extending areal capacity were identified, along with conditions that 

provide stable and efficient battery operation. 

 

 

  



Simulace ǇǊƻǳŘŠƴƝ ŀ ǊŜŀƪŎŜ ǾŜ о5 ǊŜƪƻƴǎǘǊǳƻǾŀƴŞ ǎǘŠƴŠ 

porézního filtru 

Adam Labach (B3) 

~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ LƴƎΦ tŜǘǊ YƻőƝΣ tƘΦ5Φ 

 

±ȊƘƯŀŘƻƳ ƴŀ ǇǊŜǘǊǾłǾŀƧǵŎŜ ǾȅǳȌƛǘƛŜ ǎǇŀƯƻǾŀŎƝŎƘ ƳƻǘƻǊƻǾ Ǿ automobiloch, je ŘƾƭŜȌƛǘŞ ƴŀřŀƭŜƧ 

ȊƭŜǇǑƻǾŀǙ ǘŜŎƘƴƻƭƽƎƛŜ ƻŘǎǘǊŀƶƻǾŀƴƛŀ ǇŜǾƴȇŎƘ őŀǎǘƝŎ a ostatných ǑƪƻŘƭƛǾȇŎƘ ȊƭƻȌƛŜƪ Ȋ 

výfukových plynov. Moja práca sa zameriava na heterogénnu katalytickú oxidáciu CO na CO2 

vo vnútri filtra ǇŜǾƴȇŎƘ őŀǎǘƝŎΣ ƪǘƻǊŞƘƻ ǎǘŜƴȅ ƪŀƴłƭƛƪƻǾ ǎǵ ǇƻǘƛŀƘnuté aktívnym katalyzátorom. 

tƻőŀǎ prevádzky zariadenia sa na jeho povrchu usadzujú sadze. Tieto uǎŀŘŜƴƛƴȅ ȊǾȅǑǳƧǵ 

ǵőƛƴƴƻǎǙ ŦƛƭǘǊłŎƛŜΣ ȊǾȅǑǳƧǵ ǘƭŀƪƻǾǵ ǎǘǊŀǘǳ ŀ ƳŀƧǵ ǘƛŜȌ vplyv na konverziu ǇƭȅƴƴȇŎƘ ǑƪƻŘƭƛǾƝƴΣ 

lebo obmedzujú ich prístup ku katalytickým centrámΦ /ƛŜƯƻƳ ǇǊłŎŜ ōƻƭƻ ȊƛǎǘƛǙ ȊłǾƛǎƭƻǎǙ 

ƪƻƴǾŜǊȊƛŜ /h ƴŀ ƳƴƻȌǎǘǾŜ zachytených sadzí pomocou CFD simulácie v programe OpenFoam. 

Simulácie prebiehajú na 3D modeli úseku poréznej steny, ǎ ǇƻǳȌƛǘƝƳ ǳȌƝǾŀǘŜƯǎƪŞƘƻ ǊƛŜǑƛǘŜƯŀ 

ǾȅǾƛƴǳǘŞƘƻ Ǿ ƴŀǑŜƧ ǾȇǎƪǳƳƴŜƧ ǎƪǳǇƛƴŜΦ wƛŜǑƛǘŜƯ ōŜǊƛŜ Řƻ ǵǾŀƘȅ ǇǊǵŘŜƴƛŜ ǇƭȅƴǳΣ ŘƛŦǵȊƛǳ ŎŜȊ 

vrstvy zachytených sadzí a katalyzátora ŀ ǘŀƪǘƛŜȌ ǇǊŜōƛŜƘŀƧǵŎǳ ǊŜŀƪŎƛǳΦ Získané závislosti 

konverzie CO na teplote, prietoku plynu a hrúbke vrstvy sadzí na stenách pórov sú v súlade 

s trendami pozorovanými pri experimentoch. 

  



±ȇǾƻƧ ȊƧŜŘƴƻŘǳǑŜƴŞƘƻ ƳƻŘŜƭǳ ǇƭƛŎ ǇǊƻ ǎǘǳŘƛǳƳ ŘŜǇƻȊƛŎŜ 

ƛƴƘŀƭŀőƴƝŎƘ ƭŞőƛǾ 

±ƻƧǘŠŎƘ 5Ǿƻǌłƪ όB3) 

~ƪƻƭƛǘŜƭΥ LƴƎΦ tŀǾŜƭ ½ŜƭŜƴƪŀ 

 

LƴƘŀƭŀőƴƝ ƭŞőƛǾŀ Ƨǎƻǳ ƪƭƝőƻǾƻǳ ǎƻǳőłǎǘƝ ƭŞőōȅ ǇƭƛŎƴƝŎƘ ƻƴŜƳƻŎƴŠƴƝ ŀ ŜŦŜƪǘƛǾƛǘŀ ǘǊŀƴǎǇƻǊǘǳ ŀ 

ŘŜǇƻȊƛŎŜ őłǎǘƛŎ ƭŞőƛǾŀ ƧŜ ȊłǎŀŘƴƝ ǇǊƻ ƧŜƧƛŎƘ ƳŀȄƛƳłƭƴƝ ǵőƛƴŜƪΦ ¢ŀǘƻ ǇǊłŎŜ ǎŜ ȊŀōȇǾá ƭŞőƛǾƻǳ 

látkou allicinem, která se nachází ǇǌŜǾłȌƴŠ Ǿ őŜǎƴŜƪǳ ŀ ǎƭƻǳȌƝ ƪ ƧŜƘƻ ƻōǊŀƴŠ ǇǊƻǘƛ ǑƪǻŘŎǻƳΦ 

Allicin je v ǇƻǎƭŜŘƴƝ ŘƻōŠ ǎǘǳŘƻǾłƴ Ǿ kontextu boje proti antibakteriální rezistenci. Cílem této 

ǇǊłŎŜ ƧŜ ǾȅǾƛƴƻǳǘ ȊƧŜŘƴƻŘǳǑŜƴȇ ƳƻŘŜƭ ǇƭƛŎΣ ƴŀ ƴŠƳȌ ōǳŘŜ ƳƻȌƴŞ ǎǘǳŘƻǾŀǘ ŘŜǇƻȊƛŎƛ ŀ 

ŀƴǘƛōŀƪǘŜǊƛłƭƴƝ ǵőƛƴƪȅ őłǎǘƛŎ obsahujících allicin.  tƻƳƻŎƝ ƪƻƳōƛƴŀŎŜ о5 ǘƛǎƪǳ ŀ ƳŠƪké 

litografie je vyroben modelΣ ƪǘŜǊȇ ǇǌŜŘǎǘŀǾǳƧŜ ȊƧŜŘƴƻŘǳǑŜƴƻǳΣ ŀƭŜ ǊŜǇǊŜȊŜƴǘŀǘƛǾƴƝ őłǎǘ 

ǇƭƛŎƴƝŎƘ ŎŜǎǘΣ ŎƻȌ ǳƳƻȌƶǳƧŜ ǾŠǊƴƻǳ ǎƛƳǳƭŀŎƛ in vivo podmínek ŀ ƻǇǘƛƳŀƭƛȊŀŎƛ ǇŀǊŀƳŜǘǊǻ ƭŞőƛǾŀ 

ǇǊƻ ŘƻǎŀȌŜƴƝ ƳŀȄƛƳłƭƴƝŎƘ ǘŜǊŀǇŜǳǘƛŎƪȇŎƘ ǵőƛƴƪǻΦ aŠƪƪł ƭƛǘƻƎǊŀŦƛŜ ƧŜ ǾȅǳȌƛǘŀ ƪ ǾȅǘǾƻǌŜƴƝ 

vrstvy ŀƎŀǊƻǾŞƘƻ ƎŜƭǳ ǎ ǾȇȌƛǾƻǾȇƳ ƳŞŘƛŜƳΣ ƪǘŜǊł ǎƭƻǳȌí jako model povrchu sliznice 

dýchacích cest. Stejná problematika je studována pomocí CFD simulací v programu 

OPENFOAM. Data ze simulací jsou ǇƻǳȌívána ǇǊƻ ǇƭłƴƻǾłƴƝ ŜȄǇŜǊƛƳŜƴǘǻ ŀ ǎǘǳŘƛǳƳ 

ƎŜƻƳŜǘǊƛŎƪȅ ǎƭƻȌƛǘŠƧǑƝŎƘ ǎǘǊǳƪǘǳǊΣ ƪǘŜǊŞ ōȅ ōȅƭƻ ƻōǘƝȌƴŞ ǾȅǊƻōƛǘ ŦȅȊƛŎƪȅΦ 

  



Optimalizace ƳŀƎƴŜǘƻƭƛǇƻǎƻƳǻ pro biomedicínské 

aplikace 

±ƻƧǘŠŎƘ ~ŜōŜƪ ό.оύ 

~ƪƻƭƛǘŜƭΥ LƴƎΦ 5Ŝƴƛǎŀ [ƛȊƻƶƻǾłΣ tƘΦ5Φ 

 

¢ǊŀŘƛőƴƝ ƳŜǘƻŘȅ ǇƻŘłǾłƴƝ ƭŞőƛǾ őŀǎǘƻ ǾŜŘƻǳ ƪ ǎȅǎǘŞƳƻǾŞƳǳ ǇǻǎƻōŜƴƝΣ ŎƻȌ Ƴł Ȋŀ ƴłǎƭŜŘŜƪ 

ƴŜȌłŘƻǳŎƝ ǾŜŘƭŜƧǑƝ ǵőƛƴƪȅ ƴŀ ȊŘǊŀǾŞ ǘƪłƴŠΣ ǇǌƝǇŀŘƴŠ ƴŜŘƻǎǘŀǘŜőƴƻǳ ǘŜǊŀǇŜǳǘƛŎƪƻǳ ǵőƛƴƴƻǎǘ Ǿ 

ŎƝƭƻǾŞ ƻōƭŀǎǘƛΦ tǊƻǘƻ ƧŜ ǾŠƴƻǾłƴŀ ǇƻȊƻǊƴƻǎǘ ǾȇǾƻƧƛ ƭŞƪƻǾȇŎƘ ƴƻǎƛőǻΣ ƪǘŜǊŞ ǳƳƻȌƶǳƧƝ ŎƝƭŜƴŞ 

ŘƻǊǳőŜƴƝ ǵőƛƴƴȇŎƘ ƭłǘŜƪ ǇǌƝƳƻ ƴŀ ǇƻȌŀŘƻǾŀƴŞ ƳƝǎǘƻ ŀ ƧŜƧƛŎƘ ƪƻƴǘǊƻƭƻǾŀƴŞ ǳǾƻƭƴŠƴƝΦ WŜŘƴƝƳ Ȋ 

ǇŜǊǎǇŜƪǘƛǾƴƝŎƘ ǎȅǎǘŞƳǻ Ƨǎƻǳ ƳŀƎƴŜǘƻƭƛǇƻǎƻƳȅΣ ƪǘŜǊŞ ǇǌŜŘǎǘŀǾǳƧƝ ƘȅōǊƛŘƴƝ ƴƻǎƛőŜ ǘǾƻǌŜƴŞ 

ƴŀƴƻőłǎǘƛŎŜƳƛ ƻȄƛŘǳ ȌŜƭŜȊŀ ŀ ŦƻǎŦƻƭƛǇƛŘƻǾȇƳƛ ǾŜȊƛƪǳƭŀƳƛ ƴŜōƻƭƛ ƭƛǇƻǎƻƳȅΦ ¢Ŝƴǘƻ ǎȅǎǘŞƳ 

ŘƻƪłȌŜ ȊŀǇƻǳȊŘǌƛǘ ǑƛǊƻƪŞ ǎǇŜƪǘǊǳƳ ƭłǘŜƪ ς jak hydrofilních, tak lipofilních. Díky magnetickým 

ǾƭŀǎǘƴƻǎǘŜƳ ǳƳƻȌƶǳƧŜ ŎƝƭŜƴŞ ƴŀǾłŘŠƴƝ Řƻ ǾȅōǊŀƴȇŎƘ ƳƝǎǘ ŀ ǇƻǘŜƴŎƛłƭƴŠ ƛ ǌƝȊŜƴŞ ǳǾƻƭƶƻǾłƴƝ 

ȊŀǇƻǳȊŘǌŜƴŞ ƭłǘƪȅΦ Y ǘƻƳǳ ŘƻŎƘłȊƝ ǇǊƻǎǘǌŜŘƴƛŎǘǾƝƳ ǊŀŘƛƻŦǊŜƪǾŜƴőƴƝƘƻ ƻƘǌŜǾǳΣ ƪǘŜǊȇ ǾȊƴƛƪł 

Ǉǌƛ ǾȅǎǘŀǾŜƴƝ ƳŀƎƴŜǘƛŎƪȇŎƘ őłǎǘƛŎ ǎǘǌƝŘŀǾŞƳǳ ƳŀƎƴŜǘƛŎƪŞƳǳ ǇƻƭƛΦ ± ǊłƳŎƛ ǘŞǘƻ ǇǊłŎŜ ōȅƭ ǳ 

ƳŀƎƴŜǘƻƭƛǇƻǎƻƳǻ ȊƪƻǳƳłƴ ǾƭƛǾ ǎƭƻȌŜƴƝ ŀ ƻōǎŀƘǳ ƴŀƴƻőłǎǘƛŎ ȌŜƭŜȊŀ ƴŀ ƧŜƧƛŎƘ ǎǘǊǳƪǘǳǊǳ ŀ 

ŎƘŀǊŀƪǘŜǊƛǎǘƛƪȅΦ 5łƭŜ ōȅƭŀ ƘƻŘƴƻŎŜƴŀ ǎŎƘƻǇƴƻǎǘ ǊŀŘƛƻŦǊŜƪǾŜƴőƴƝƘƻ ƻƘǌŜǾǳ Ǉƻ ǾȅǎǘŀǾŜƴƝ 

ǎǘǌƝŘŀǾŞƳǳ ƳŀƎƴŜǘƛŎƪŞƳǳ Ǉƻƭƛ ŀ ōȅƭ ȊƪƻǳƳłƴ ƳŜŎƘŀƴƛǎƳǳǎ ǳǾƻƭƶƻǾłƴƝ ȊŀǇƻǳȊŘǌŜƴŞ ƭłǘƪȅΦ 

wƻǾƴŠȌ ōȅƭŀ ȊƪƻǳƳłƴŀ ƳƻȌƴƻǎǘ ŎƝƭŜƴƝ ƳŀƎƴŜǘƻƭƛǇƻǎƻƳǻ ǇƻƳƻŎƝ ŜȄǘŜǊƴƝƘƻ ƳŀƎƴŜǘǳ Ǿ 

ǇǊǻǘƻőƴŞƳ ȊŀǌƝȊŜƴƝΣ ƪǘŜǊŞ ǎƛƳǳƭǳƧŜ ǇƻŘƳƝƴƪȅ ōƛƻƭƻƎƛŎƪŞƘƻ ǎȅǎǘŞƳǳΦ 
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Experiment zvaný chemické zahrádky poukazuje na fascinující fenomén samo se 

ƻǊƎŀƴƛȊǳƧƝŎƝŎƘ ǎǘǊǳƪǘǳǊ ǘǾƻǌŜƴȇŎƘ Ȋ ŀƴƻǊƎŀƴƛŎƪȇŎƘ ǎƭƻǳőŜƴƛƴ ǾŜ ǾƻŘƴƝƳ ǎƪƭŜΣ ƪǘŜǊŞ Ƴƻhou 

ǇǌƛǇƻƳƝƴŀǘ ǊǻȊƴƻǊƻŘŞ ōŀǊŜǾƴŞ Ǌƻǎǘƭƛƴȅ őƛ ƧŜǎƪȅƴƴƝ ǵǘǾŀǊȅΦ WŜƧƛŎƘ Ǌǻǎǘ ǳŘƛǾǳƧŜ ǾŠŘŎŜ Ǉƻ ƧƛȌ ǎƪƻǊƻ 

ŘǾŠ ǎǘŀƭŜǘƝΣ ŀƭŜ ŘƻǎǳŘ ǎŜ ǇǌŜŘŜǾǑƝƳ ȊŀōȇǾŀƭƛ ȊŀƘǊłŘƪŀƳƛ ǎƪƭłŘŀƧƝŎƝƳƛ ǎŜ Ȋ jedné soli. Tato práce 

se týká zahrádek rostoucích z ǘŀōƭŜǘŜƪΣ ƪǘŜǊŞ Ƨǎƻǳ ǎƭƻȌŜƴŞ ȊŜ ǘǌƝ ǊǻȊƴȇŎƘ ǎƻƭƝ Ǿ jiných molárních 

ǇƻƳŠǊŜŎƘΣ ƧŜƧƛŎƘȌ ǾȇǎƭŜŘƴŞ ǎǘǊǳƪǘǳǊȅ ōȅƭȅ ǾȅƴŜǎŜƴȅ Řƻ ǘǊƻƧǵƘŜƭƴƝƪƻǾŞƘƻ ŘƛŀƎǊŀƳΦ bŀǑƝƳ 

ŎƝƭŜƳ ƧŜ ȊƧƛǎǘƛǘΣ Ƨŀƪ ǎŜ ƳŠƴƝ ƳƻǊŦƻƭƻƎƛŜ ǾȊƴƛƪƭȇŎƘ ŎƘŜƳƻōǊƛƻƴƛŎƪȇŎƘ ǎǘǊǳƪǘǳǊ Ǿ závislosti na 

ǇƻőłǘŜőƴƝŎƘ ǇƻŘƳƝƴƪłŎƘΦ 5ƻǎǳŘ ōȅƭƻ ȊƪƻǳƳłƴƝ ǾƴƛǘǌƴƝ ǎǘŀǾōȅ ǾȊƴƛƪƭȇŎƘ ȊŀƘǊłŘŜƪ ǇǊƻǾłŘŠƴƻ 

ǇƻǳȊŜ Ǉƻ ǳƪƻƴőŜƴƝ ŜȄǇŜǊƛƳŜƴǘǳ ȊƴƛőŜƴƝƳΦ tǊƻǘƻ ƧǎƳŜ ǇǊƻ ƳƻƴƛǘƻǊƻǾłƴƝ ŘŠƧǻ ōŠƘŜƳ Ǌǻǎǘǳ 

ǇƻǳȌƛƭƛ ǊŜƴǘƎŜƴƻǾȇ ƳƛƪǊƻǘƻƳƻƎǊŀŦΣ ƪǘŜǊȇ ƴłƳ ǳƳƻȌƴƝ ǎƭŜŘƻǾŀǘ ǾȅǘǾƻǌŜƴŞ ǎǘǊǳƪǘǳǊȅ ǳǾƴƛǘǌ 

zahrádek v ǊŜłƭƴŞƳ őŀǎŜΦ 
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stability measurements,  
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One of open worldwide issues is how to deal with plastics at the end of their service life to 

close the recycling loop. This work aims to optimize Solvent-Based recycling concepts in our 

laboratory. It is difficult to use predictive models to select solvents for plastic dissolving. 

Therefore, systematic experimental studies are required to provide data about suitable 

polymer-solvent systems. These experiments were conducted in our in-house-built 

turbidimetry apparatus operating at elevated pressures and temperatures. We have studied 

polypropylene (PP) in two solvents and their mixtures for turbidity and rheology 

measurements. Melt flow rate (MFR) is one of the most crucial characteristics required by 

industry for processing of re-granulated plastics. We have also conducted a long-term study 

of polymer-controlled degradation of three polyolefin samples in the furnace. The MFRs were 

thus measured using Melt Flow Indexer. Main goal of this work was to bring relevant data for 

Solvent-Based recycling. 
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V ǎǵőŀǎƴƻǎǘƛ ƧŜ ƪƭŀŘŜƴȇ őƻǊŀȊ ǾŅőǑƝ ŘƾǊŀȊ ƴŀ ŜƪƻƭƻƎƛŎƪŞ ȊŘǊƻƧŜ ŜƭŜƪǘǊƛŎƪŜƧ ŜƴŜǊƎƛŜΣ őƻ ǾȅǘǾłǊŀ 

ǇǊƛŜǎǘƻǊ ǇǊŜ ƴƻǾŞ ǘŜŎƘƴƻƭƽƎƛŜΦ tŀƭƛǾƻǾŞ őƭłƴƪȅΣ ŀƪƻ ƧŜŘƴŀ Ȋ alternatív, sú elektrochemické 

ȊŀǊƛŀŘŜƴƛŀΣ ƪǘƻǊŞ ǇǊŜƳƛŜƶŀƧǵ ŎƘŜƳƛŎƪǵ ŜƴŜǊƎƛǳ Ǿ palive na energiu elektrickú, a to pomocou 

ǊŜŘƻȄƴȇŎƘ ǊŜŀƪŎƛƝΦ tŀƭƛǾƻƳ ƧŜ ƴŀƧőŀǎǘŜƧǑƛŜ ǾƻŘƝƪΣ ŀƭŜ Ǿ ǇǊƝǇŀŘŜ őƭłƴƪƻǾΣ ƪǘƻǊŞ ƻōǎŀƘǳƧǵ 

elektrolyt z ǇŜǾƴŞƘƻ ƻȄƛŘǳΣ ƧŜ ƳƻȌƴŞ ǇƻǳȌƛǙ ŀƧ ƛƴŞ ǘȅǇȅ ǇŀƭƝǾ ŀƪƻ ƳŜǘłƴΣ ƳŜǘŀƴƻƭ ŀƭŜōƻ 

ŀƳƻƴƛŀƪΦ ¢Ŝƴǘƻ ǘȅǇ őƭłƴƪǳ ǇƻȊƻǎǘłǾŀ Ȋ poréznej anódy Ni-Sm0.2Ce0.8O2 a poréznej katódy 

La0.6Sr0.4Co0.2Fe0.8O3, medzi ktorými je pevný elektrolyt Sm0.2Ce0.8O2Σ ƪǘƻǊȇ ǳƳƻȌƶǳƧŜ 

transport kyslíkových aniónov O2-. Nami zostrojená aparatúra na testovanie tohto typu 

őƭłƴƪƻǾ ōƻƭŀ ǾȅǾƛƴǳǘł ǎ dôrazom na zaistenie správneho toku plynov k elektródam a je 

ǇƻǘǊŜōƴŞ ǾȅƭŜǇǑƛǙ ƪƻƴǘŀƪǘ ǎ ŜƭŜƪǘǊƽƴƻǾȇƳ ǾƻŘƛőƻƳ ǇǊǵŘǳ Ǿ podobe striebornej drôtenej 

ƳǊƛŜȌƪȅΦ tǊƛǘƻƳ ƧŜ ǇƻǘǊŜōŀ ȊŀŎƘƻǾŀǙ ǘǊŀƴǎǇƻǊǘ ǇƭȅƴƻǾ ƪ elektróde tak, aby nedochádzalo ku 

ƪƻƴŎŜƴǘǊŀőƴŜƧ ǇƻƭŀǊƛȊłŎƛƛΣ ŀ ȊłǊƻǾŜƶ ŘƻǎƛŀƘƴǳǙ Řƻǎǘŀǘƻőƴȇ ŀ ǎǘŀōƛƭƴȇ ƪƻƴǘŀƪǘ ǾƻŘƛőƻǾ ƴŀ 

ŜƭŜƪǘǊƽŘŜΣ ŀōȅ ǎŀ ƴŜȊǾȅǑƻǾŀƭƛ ƻƘƳƛŎƪŞ ƻŘǇƻǊȅ Ǿ őƭłƴƪǳ ŀ nedochádzalo tak k nadmerným 

ǎǘǊŀǘłƳ ƴŀǇŅǘƛŀΦ ±ȅƭŜǇǑŜƴƛŀ ȊŀƘǋƶŀƧǵ ƻǇǘƛƳŀƭƛȊłŎƛǳ ƳŜŎƘŀƴƛŎƪŞƘƻ ǇǊƝǘƭŀƪǳ ƳǊƛŜȌƪȅΣ ŀƪƻ ŀj 

formulácie lepidla a jeho rozmiestnenie na elektróde. 
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Upcycling of plastics: fractionation method for 

composites and polyolefins 

Bc. Denisa Dendisová (M2) 

Supervisor: prof. Dr. Ing. Juraj Kosek 

 

As aware people of the 21st century, we are solving global problems, e.g., plastic pollution, 

global warming, large carbon footprint. These problems affect the way of our living. According 

to the EU statistics, in 2021 we produced about 40% more plastics than we recycled. This work 

reports on the new method of upgrading (i.e., upcycling) polymers by the fractionation 

principle. The aim of the method is to upgrade plastics by removing degraded and short chains 

or by separating polymers from multilayer packaging. Our goal is to achieve the highest 

quality of upcycled polymers comparable with the properties of virgin polymers. The 

experiments were performed using our in-house-built apparatus with automatized control. 

We have examined many polymer-solvent systems to enrich our data library about 

rheological properties and turbidity. To characterize fractionated polymers, we are employing 

complementary methods such as DSC, GPC or Raman spectroscopy. Textiles constitute a 

significant challenge in the field of plastic recycling. They are often made from more than one 

polymer, which complicates the recycling process. For instance, textiles are mostly fabricated 

from cotton/polyester or polyamide fibers, where both synthetic polymers are hard to 

dissolve in environmental-friendly solvents. 
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Novel coamorphous systems of Sofosbuvir 

.ŎΦ YŀǊƻƭƝƴŀ wƻƘłőƻǾł όaмύ 

~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ LƴƎΦ aƛǊƻǎƭŀǾ ~ƻƽǑΣ tƘΦ5Φ 

Sofosbuvir is an Active Pharmaceutical Ingredient (API) used to treat hepatitis C, a liver 

disease caused by the hepatitis C virus (HCV). It is classified as a Class III drug under the 

Biopharmaceutics Classification System (BCS), meaning it has high solubility but low 

permeability. This study aims ǘƻ ŜƴƘŀƴŎŜ ǎƻŦƻǎōǳǾƛǊΩǎ ǇƘȅǎƛŎƻŎƘŜƳƛŎŀƭ ǇǊƻǇŜǊǘƛŜǎΣ 

particularly solubility and dissolution, which are expected to improve its permeability and, 

ultimately, its bioavailability. To achieve this, we used the method of coamorphization, which 

has been used previously with success to enhance the properties of various drugs. To prepare 

the coamorphous systems, xanthine and its methylated derivatives, specifically caffeine, 

theophylline, and theobromine, are used as coformers. For their preparation ball milling is 

used as a sustainable, eco-friendly technique, since this mechanical process facilitates the 

formation of coamorphous mixtures without the need for solvents. 

 

  



aƻŘƛŦƛƪłŎƛŀ ǳǾƻƭƶƻǾŀƴƛŀ ƭƛŜőƛǾŜƧ ƭłǘƪȅ Ȋ ƳƛƴƛǘŀōƭƛŜǘ 

pomocou coatingu vo fluidnom ƭƻȌŜ 

Bc. Samuel Uhliarik (M2) 

~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ LƴƎΦ CǊŀƴǘƛǑŜƪ ~ǘŠǇłƴŜƪΣ tƘΦ5Φ 

Tablety s ƻƪŀƳȌƛǘȇƳ ǳǾƻƯƶƻǾŀƴƝƳ ǎú v ŘƴŜǑƴŜƧ ŘƻōŜ ōŜȌƴƻǳ ƭƛŜƪƻǾƻǳ ŦƻǊƳƻǳΦ 5ƻ ǇƻǇǊŜŘƛŀ 

sa ale dostávajú aj takzvané liekové formy s ǇƻǎǘǳǇƴȇƳ ǳǾƻƯƶƻǾŀƴƝƳΦ  ±ȅǳȌƝǾŀƧǵ ǎŀ ƴŀǇǊƝƪƭŀŘ 

ǇǊƛ ǵőƛƴƴȇŎƘ ƭłǘƪŀŎƘ ǎ ǵȊƪȅƳ ǘŜǊŀǇŜǳǘƛŎƪȇƳ ƻƪƴƻƳΣ ƪŘŜ ƧŜ ǇƻǘǊŜōŀ ƴŜǇǊŜǎƛŀƘƴǳǙ ǳǊőƛǘǵ 

koncentráciu v tele, ale aj pri látkach, u ƪǘƻǊȇŎƘ ŎƘŎŜƳŜ ŘƭƘǑƛǳ ǇƾǎƻōƴƻǎǙ ǵőƛƴƪǳΦ ± ƴŀǑŜƧ ǇǊłŎƛ 

sme sa zamerali na minitablety, ktoré majú priemer 2 mm, a ƳŀƧǵ ǾŜƯƪŞ ƳƴƻȌstvo výhod 

ƻǇǊƻǘƛ ƪƻƴǾŜƴőƴȇƳ ǘŀōƭŜǘłƳΦ aŜŘȊƛ ƴŜ ǇŀǘǊƝ ƴŀǇǊƝƪƭŀŘ ƧŜŘƴƻŘǳŎƘǑƛŜ ǇǊŜƘƮǘŀƴƛŜΣ ƳƻȌƴƻǎǙ 

ǇŜǊǎƻƴŀƭƛȊłŎƛŜ ƭƛŜőōȅ őƛ ǘǾƻǊōŀ ǾƛŀŎ-jednotkových liekových systémov. Na modifikáciu 

ǳǾƻƯƶƻǾŀƴƛŀ !tL ōƻƭŀ ǇƻǳȌƛǘł ƳŜǘƽŘŀ ǇƻǙŀƘƻǾŀƴƛŀ ǘŀōƭƛŜǘ Ǿƻ ŦƭǳƛŘƴƻƳ ƭƾȌƪǳΣ konkrétne za 

ǇƻǳȌƛǘƛŀ ²üǊǎǘŜǊƻǾŜƧ ƳŜǘƽŘȅ όhōǊłȊƻƪ мύΦ tǊƛ ǇǊƝǇǊŀǾŜ ǊƻȊǘƻƪƻǾ ǇƻǙŀƘǳ ōƻƭƛ ȊǾƻƭŜƴŞ ǊƾȊƴŜ 

typy polymérov a ƴŀǎǘŀǾŜƴŞ ǇƻŘƳƛŜƴƪȅ ƴŀ ƴłǎǘǊŜƪ Ǿƻ ŦƭǳƛŘƴƻƳ ƭƾȌƪǳΦ tǊƛǇǊŀǾŜƴŞ ƳƛƴƛǘŀōƭŜǘȅ 

ōƻƭƛ ǇƻŘǊƻōŜƴŞ ŘƛǎƻƭǳőƴȇƳ ǘŜǎǘƻƳ ŀ řŀƭǑŜƧ ŎƘŀǊŀƪǘŜǊƛȊłŎƛƛΣ ŀƪƻ napríklad foteniu na SEM 

όhōǊłȊƻƪ нύΦ bŀǑƝƳ ŎƛŜƯƻƳ ƧŜ ǘŀƪǘƛŜȌ ǇƻƳƻŎƻǳ ōƛƭŀƴőƴȇŎƘ ǾȇǇƻőǘƻǾ ȊƝǎƪŀǙ ȊłǾƛǎƭƻǎǙ ƘǊǵōƪȅ 

ǇƻǙŀƘǳ ƴŀ ƳƴƻȌǎǘǾŜ ǇƻƭȅƳŞǊǳ ǘŀƪΣ ŀōȅ ōƻƭƻ ƳƻȌƴŞ ǇǊƛǇǊŀǾƛǙ ƳƛƴƛǘŀōƭŜǘȅ ǎ definovaným 

ŘƛǎƻƭǳőƴȇƳ ǇǊƻŦƛƭƻƳΦ 

 

 

Obrázok 1: Schéma Würsterovej metódy Obrázok 2: tƻǙŀƘƻǾł ǾǊǎǘǾŀ ƴŀ ƳƛƴƛǘŀōƭŜǘŜΣ 
snímok zo SEM 



Formulace aerosolových lékových forem pomocí 

ƴŀƴƻƪǊȅǎǘŀƭǻ stabilizovaných fosfolipidy: Matematické 

modelování 

Bc. Pavel Zeman (M1) 

~ƪƻƭƛǘŜƭΥ LƴƎΦ 5Ŝƴƛǎŀ [ƛȊƻƶƻǾłΣ tƘΦ 5. 

aƴƻƘł ōŠȌƴŠ ǇƻǳȌƝǾŀƴł ƭŞőƛǾŀ ƳŀƧƝ Ǉǌƛ ƻǊłƭƴƝƳ ǇƻŘłƴƝ ƴƝȊƪƻǳ ōƛƻƭƻƎƛŎƪƻǳ ŘƻǎǘǳǇƴƻǎǘ ς do 

ƪǊǾŜ ǎŜ Ȋ ǘǊłǾƛŎƝƘƻ ǘǊŀƪǘǳ ŘƻǎǘŀƴŜ ƧŜƴ őłǎǘ ŘłǾƪȅΦ tǊƻ ŘƻǎŀȌŜƴƝ ǵőƛƴƴŞ ƪƻƴŎŜƴǘǊŀŎŜ Ǿ ƪǊǾƛ Ǉŀƪ 

ǇŜǊƻǊłƭƴƝ ƭŞƪƻǾŞ ŦƻǊƳȅ όƴŀǇǌΦ ǘŀōƭŜǘȅ őƛ ƪŀǇǎƭŜύ ƳǳǎƝ ƻōǎŀƘƻǾŀǘ ǾȅǑǑƝ ƳƴƻȌǎǘǾƝ ƭŞőƛǾŀΣ ŎƻȌ 

ȊǾȅǑǳƧŜ ǾȇǊƻōƴƝ ƴłƪƭŀŘȅΣ ǊƛȊƛƪƻ ǾŜŘƭŜƧǑƝŎƘ ǵőƛƴƪǻ ŀ ȊłǘŠȌ ǇǊƻ ȌƛǾƻǘƴƝ ǇǊƻǎǘǌŜŘƝΦ ¢Ŝƴǘƻ ǇǊƻƧŜƪǘ 

ǌŜǑƝ ȊƳƝƴŠƴŞ ǇǊƻōƭŞƳȅ ǾȇǾƻƧŜƳ ƛƴƘŀƭŀőƴƝŎƘ ƭŞƪƻǾȇŎƘ ŦƻǊŜƳ ƴŀ ōłȊƛ ŦƻǎŦƻƭƛǇƛŘȅ 

ǎǘŀōƛƭƛȊƻǾŀƴȇŎƘ ƴŀƴƻƪǊȅǎǘŀƭǻΣ ƪǘŜǊŞ ƻōŎƘłȊŜƧƝ ǘǊłǾƛŎƝ ǘǊŀƪǘΣ őƝƳȌ ǳƳƻȌƶǳƧƝ ǾǎǘǌŜōłǾłƴƝ ƭŞőƛǾ 

ōŜȊ ǘǾƻǊōȅ ƴŜȌłŘƻǳŎƝŎƘ ƳŜǘŀōƻƭƛǘǻΦ bŀƴƻƪǊȅǎǘŀƭȅ ŘƝƪȅ ǎǾŞƳǳ ǾŜƭƪŞƳǳ ǇƻǾǊŎƘǳ ǳǊȅŎƘƭǳƧƝ 

ŀōǎƻǊǇŎƛ ŀ ƻōǎŀƘǳƧƝ ƳƛƴƛƳǳƳ ŜȄŎƛǇƛŜƴǘǻΦ {ǘŀōƛƭƛȊŀŎŜ ŦƻǎŦƻƭƛǇƛŘŜƳ ŘƛǇŀƭƳƛǘƻȅƭŦƻǎŦŀǘƛŘȅƭ-

cholinem (DPPC), hlŀǾƴƝ ǎƭƻȌƪƻǳ ǇƭƛŎƴƝƘƻ ǎǳǊŦŀƪǘŀƴǘǳΣ ƴŀǾƝŎ ōǊłƴƝ ǎǇƻǘǌŜōƻǾłƴƝ ǇƭƛŎƴƝƘƻ 

ǎǳǊŦŀƪǘŀƴǘǳΣ ƪǘŜǊȇ ƧŜ ƪƭƝőƻǾȇ ǇǊƻ ǳŘǊȌŜƴƝ ǇƻǾǊŎƘƻǾŞƘƻ ƴŀǇŠǘƝ ŀ ǇǊŜǾŜƴŎƛ ƪƻƭŀǇǎǳ ǇƭƛŎΦ /ƝƭŜƳ 

ǇǊłŎŜ ƧŜ ǾȅǘǾƻǌƛǘ ƳŀǘŜƳŀǘƛŎƪȇ ƳƻŘŜƭΣ ƪǘŜǊȇ ƪƻƳōƛƴǳƧŜ computational fluid dynamics (CFD) a 

transǇƻǊǘƴƝ ƳƻŘŜƭ ǇƻƳƻŎƝ ƳŜǘƻŘȅ ƪƻƴŜőƴȇŎƘ ƻōƧŜƳǻΣ ŀ ǳƳƻȌƴƝ ƴŀǾǊƘƴƻǳǘ ƻǇǘƛƳłƭƴƝ 

ƛƴƘŀƭŀőƴƝ ŘłǾƪƻǾłƴƝΦ ½łƪƭŀŘŜƳ ƳƻŘŜƭǳ ƧŜ м5 ƳƻŘŜƭ ŘƛŦǳȊŜΣ ƪǘŜǊŞƳǳ ōǳŘŜ ǇǌƛŘłƴƻ ƴŀ 

komplexnosti. ¢Ŝƴǘƻ ǇǌƝǎǘǳǇ ǎƴƛȌǳƧŜ ǇƻǘǌŜōƴƻǳ ŘłǾƪǳΣ ƴłƪƭŀŘȅ ŀ ȊŀǘŠȌƻǾłƴƝ ƻǊƎŀƴƛǎƳǳΦ 

  



Van der WaalsoǾŀ ǎǘŀǾƻǾł ǊƻǾƴƛŎŜ ŀ ƧŜƧƝ ǇǌŜƪǾŀǇƛǾł 

ǾȅǳȌƛǘƝ 

.ŎΦ !ƴƴŀ ~ƳƝŘƻǾł όaнύ 

~ƪƻƭƛǘŜƭΥ ŘƻŎΦ LƴƎΦ !ƭŜȄŀƴŘǊ ½ǳōƻǾΣ tƘΦ5Φ  

Van der Waalsova ǊƻǾƴƛŎŜ ƧŜ ƘƛǎǘƻǊƛŎƪȅ ǇǊǾƴƝ ǊƻǾƴƛŎƝ ǇƻǳȌƛǘƻǳ ǇǊƻ ǇƻǇƛǎ ǎǘŀǾƻǾŞƘƻ ŎƘƻǾłƴƝ 

ǊŜłƭƴȇŎƘ ǇƭȅƴǻΦ ± ƴŀǑƝ ǇǊłŎƛ ǾȅǾǊŀŎƝƳŜ ȊŀȌƛǘȇ ǇǌŜŘǇƻƪƭŀŘΣ ȌŜ ƧŜ ǘŀǘƻ ǊƻǾƴƛŎŜ ƴŜŘƻǎǘŀǘŜőƴŠ 

ǇǌŜǎƴł ǇǊƻ ǊŜłƭƴŞ ǾȇǇƻőǘȅΣ ŀ ǇǌŜŘǎǘŀǾǳƧŜƳŜ ƧŜƧƝ ǊƻȊǑƝǌŜƴƝΣ ƪǘŜǊŞ ƳǻȌŜ ǾŞǎǘ ƪ ǾȇǎƭŜŘƪǻƳ 

srovnatelným s ōŠȌƴŠ ǇƻǳȌƝǾŀƴȇƳƛ ƪǳōƛŎƪȇƳƛ ǎǘŀǾƻǾȇƳƛ ǊƻǾƴƛŎŜƳƛΦ ± ŘƻǎŀǾŀŘƴƝ ǇǊłŎƛ ƧǎƳŜ 

rovnici aplikovali v ǊłƳŎƛ ƳƻŘŜƭǳ ǇǊƻ ǾȇǇƻőŜǘ ǇƻǾǊŎƘƻǾŞƘƻ ƴŀǇŠǘƝ ǳ ǎȅǎǘŞƳǻ ƪŀǇŀƭƛƴŀ-pára, 

ǾŜƭƛőƛƴȅ ƘƻƧƴŠ ǾȅǳȌƝǾłƴŞ ǇǊƻ ǇƻǇƛǎ ƧŜǾǻ ƴŀ ŦłȊƻǾŞƳ ǊƻȊƘǊŀƴƝΦ tǊƻ ȊǾȇǑŜƴƝ ǇǌŜǎƴƻǎǘƛ ǾȇǇƻőǘǻ 

ƧǎƳŜ ǇƻǳȌƛƭƛ ƳƻŘƛŦƛƪƻǾŀƴƻǳ Ǿŀƴ ŘŜǊ ²ŀŀƭǎƻǾǳ ǎǘŀǾƻǾƻǳ ǊƻǾƴƛŎƛ ƻȊƴŀőƻǾŀƴƻǳ Ƨŀƪƻ ǾŘ²-711, 

ƪǘŜǊł ƳƛƳƻƧƛƴŞ ȊƻƘƭŜŘƶǳƧŜ ǾƭƛǾ ŀŎŜƴǘǊƛŎƪŞƘƻ ŦŀƪǘƻǊǳ wΣ ƧŜƴȌ ƧŜ ŘƴŜǎ ǎƻǳőłǎǘƝ ǾŠǘǑƛƴȅ ǎǘŀǾƻǾȇŎƘ 

ǊƻǾƴƛŎΦ tǊƻ ȊŀƧƛǑǘŠƴƝ ƴǳƳŜǊƛŎƪŞ ǎǘŀōƛƭƛǘȅ ǾȇǇƻőǘǳ ǾȅǳȌƝǾłƳŜ /ŀƘƴ-Hilliardova modelu, který v 

kombinaci s rovnicí vdW-тмм ǇƻǎƪȅǘǳƧŜ ƘƻŘƴƻǘȅ ǇƻǾǊŎƘƻǾŞƘƻ ƴŀǇŠǘƝ ōƭƝȊƪŞ ŜȄǇŜǊƛƳŜƴǘłƭƴƝƳ 

ŘŀǘǻƳΦ ± ƴŜǇƻǎƭŜŘƴƝ ǌŀŘŠ ǇƻǳƪŀȊǳƧŜƳŜ ƴŀ ǊŜƭŀǘƛǾƴŠ ƴŜȊƴłƳŞ ǾȅǳȌƛǘƝ Ǿŀƴ ŘŜǊ ²ŀŀƭǎƻǾȅ 

stavové rovnice, a to pro predikci stavového chování polymeǊǻΦ { ǘƝƳǘƻ ǇǌƝǎǘǳǇŜƳ ǇǌƛǑŜƭ 

ǘŜǊƳƻŘȅƴŀƳƛƪ DŜƻǊƎƛƻǎ aΦ YƻƴǘƻƎŜƻǊƎƛǎ ƧƛȌ Ǿ флΦƭŜǘŜŎƘ ƳƛƴǳƭŞƘƻ ǎǘƻƭŜǘƝ ŀ Ƴȅ ǎŜ ǎƴŀȌƝƳŜ ƴŀ 

ǘŜƴǘƻ ǇǌƝǎǘǳǇ ƴŀǾłȊŀǘ ŀ ǊƻȊǑƝǌƛǘ ǘŀƪ ŘŀƭǑƝ ƳƻȌƴŞ ǾȅǳȌƛǘƝ ǘŞǘƻ őŀǎǘƻ ƻǇƻƳƝƧŜƴŞ ǊƻǾƴƛŎŜΦ  

 

  



tŜǊǾŀǇƻǊŀőƴƝ ŀ ǇŜǊǎǘǊŀƪőƴƝ ŘŠƭŜƴƝ ƛȊƻƳŜǊǻ ȄȅƭŜnu 

.ŎΦ {ǘŀƴƛǎƭŀǾ YƻőƝ όaнύ 

~ƪƻƭƛǘŜƭΥ ŘƻŎΦ LƴƎΦ hƴŘǌŜƧ ±ƻǇƛőƪŀΣ tƘΦ5Φ  

 

V ŎƘŜƳƛŎƪŞ ǇǊŀȄƛ ƧŜ ŘŠƭŜƴƝ ǎƳŠǎƝ ƴŀ ƧŜŘƴƻǘƭƛǾŞ ǎƭƻȌƪȅ ǎǘŠȌŜƧƴƝƳ ǵƪƻƭŜƳΣ ƴŠƪǘŜǊŞ ǎƳŠǎƛ Ƨǎƻǳ 

ǾǑŀƪ ǘǊŀŘƛőƴƝƳƛ ƳŜǘƻŘŀƳƛΣ ƴŀǇǌƝƪƭŀŘ ǊŜƪǘƛŦƛƪŀŎƝΣ ƪǊȅǎǘŀƭƛȊŀŎƝ ƴŜōƻ ŀŘǎƻǊǇŎƝΣ ƻōǘƝȌƴŠ 

separovatŜƭƴŞΦ ±ȇȊƪǳƳ Ǿ ƻōƭŀǎǘƛ ƳŜƳōǊłƴƻǾȇŎƘ ǘŜŎƘƴƻƭƻƎƛƝ ǎƳŠǌǳƧŜ ƪ vývoji metod 

a ƳŀǘŜǊƛłƭǻ ǇǊƻ ƧŜƧƛŎƘ ŜŦŜƪǘƛǾƴƝ ǎŜǇŀǊŀŎƛ ŀ ǘƝƳ ǎƴƝȌŜƴƝ ŜƴŜǊƎŜǘƛŎƪȇŎƘ ƴłǊƻƪǻΦ tǌƝƪƭŀŘŜƳ Ƨǎƻǳ 

ǎƳŠǎƛ ǇƻƭƻƘƻǾȇŎƘ ƛȊƻƳŜǊǻ ȄȅƭŜƴǳ ŀ ethylbenzenu (C8H10ύΣ ƪŘŜ ƴŜƧŎŜƴƴŠƧǑƝ ǎƭƻȌƪƻǳ ƧŜ p-xylen 

pƻǳȌƝǾŀƴȇ ƴŀǇǌƝƪƭŀŘ ǇǊƻ ǾȇǊƻōǳ t9¢ όǇƻƭȅŜǘƘȅƭŜƴǘŜǊŜŦǘŀƭłǘύΦ ¢ŀǘƻ ǇǊłŎŜ ǎŜ ȊŀōȇǾł ŘŠƭŜƴƝƳ 

ǎƳŠǎƝ p-xylenu a m-xylenu membránami z ƪƭŀǎƛŎƪȇŎƘ ƳŜƳōǊłƴƻǾȇŎƘ ƳŀǘŜǊƛłƭǻΣ ǎƝǙƻǾŀƴŞƘƻ 

PEGDA (polyethylen glykol diakrylát) a CTA (triacetát celulosy). Cílem práce je optimalizace 

ǎŜǇŀǊŀőƴƝŎƘ ŎƘŀǊŀƪǘŜǊƛǎǘƛƪ Ǿƻƭōƻǳ ƻǇŜǊŀőƴƝƘƻ ƳƽŘǳ ǎŜǇŀǊłǘƻǊǳΥ ǇŜǊǾŀǇƻǊŀőƴƝƘƻ ŀ 

ǇŜǊǎǘǊŀƪőƴƝƘƻ όƳŜƳōǊłƴƻǾŠ ŜȄǘǊŀƪőƴƝƘƻύΦ tǊƻ ƧŜŘƴƻǘƭƛǾŞ ƻǇŜǊŀőƴƝ ƳƽŘȅ ōȅƭȅ ǎǘŀƴƻǾŜƴȅ 

ǎŜǇŀǊŀőƴƝ ŎƘŀǊŀƪǘŜǊƛǎǘƛƪȅ ƳŜƳōǊłƴ ǇǊƻ ŜƪǾƛƳƻƭłǊƴƝ ǎƳŠǎ p-xylen/m-xylen a pro eutektickou 

ǎƳŠǎ p-xylen/m-xylen (13 % p-ȄȅƭŜƴǳύΦ ±ŜŘƭŜ ǎƻǳőŀǎƴŞƘƻ ǘǊŜƴŘǳ ŜȄŎŜǎƛǾƴƝƘƻ ǾȇǾƻƧŜ ƴƻǾȇŎƘ 

ƳŜƳōǊłƴƻǾȇŎƘ ƳŀǘŜǊƛłƭǻ ǇǊłŎŜ ǎƳŠǌǳƧŜ ƪ ƛƴƻǾŀǘƛǾƴƝƳǳ ǇƻǳȌƛǘƝ ŘƻǎǘǳǇƴȇŎƘ ǊƻōǳǎǘƴƝŎƘ 

ƳŀǘŜǊƛłƭǻΦ  

  



{ǘǳŘƛǳƳ ǇƭƴŠƴȇŎƘ ŀǇŀǊłǘǻ Ȋŀ ǇƻŘƳƝƴŜƪ ŘŜǎǘƛƭŀŎŜ 

.ŎΦ aŀǘŠƧ Iƻƭǳō όaм) 

~ƪƻƭƛǘŜƭΥ ŘƻŎΦ LƴƎΦ CǊŀƴǘƛǑŜƪ wŜƧƭΣ tƘΦ5. 

 

bŜƳłƭƻ ŎƘŜƳƛŎƪȇŎƘ ƛƴȌŜƴȇǊǻ ǎŜ ǾŜ ǎǾŞƳ ǇǊƻŦŜǎƴƝƳ ȌƛǾƻǘŠ ǎŜǘƪł ǎ ƻǘłȊƪƻǳ ǾȇōŠǊǳ ǾƘƻŘƴŞ 

ǾȇǇƭƴŠ Řƻ ŘŜǎǘƛƭŀőƴƝ ƪƻƭƻƴȅΦ WŜ ƭŜǇǑƝ ȊǾƻƭƛǘ ǎǘǊǳƪǘǳǊƻǾŀƴƻǳ őƛ ǎȅǇŀƴƻǳ ǾȇǇƭƶΚ tǊƻ ȊƻŘǇƻǾŠŘƴŞ 

ǊƻȊƘƻŘƴǳǘƝ ƧŜ ǇƻǘǌŜōŀ ǾȊƝǘ Ǿ úvahu transportní, hydrodynamické a hydraulické parametry 

ŘŀƴŞƘƻ ǘȅǇǳ ǾȇǇƭƴŠ ŀ ŘŀƭǑƝ ƻƪƻƭƴƻǎǘƛ ǾȅǇƭȇǾŀƧƝŎƝ ƴŀǇǌΦ Ȋ ŎƘŀǊŀƪǘŜǊǳ ŘŜǎǘƛƭƻǾŀƴŞ ǎƳŠǎƛΦ 5ǌƝǾŠƧǑƝ 

experimenty s výplní 3. ƎŜƴŜǊŀŎŜ όLƴǘŀƭƻȄ нрύ ƴŀǇƻǾƝŘŀƧƝ ǘƻƳǳΣ ȌŜ ǳ ǎȅǇŀƴȇŎƘ ǾȇǇƭƴƝ ŘƻŎƘłȊƝ 

k intenzivnímu podélnému promíchávání v ƪŀǇŀƭƴŞ ŦłȊƛΣ őƝƳȌ ǎŜ ǎƴƛȌǳƧŜ Ƙȅōƴł ǎƝƭŀ ǇǌŜƴƻǎǳ 

ƘƳƻǘȅΦ tǊƻƧŜǾƝ ǎŜ ǇƻŘŞƭƴŞ ǇǊƻƳƝŎƘłǾłƴƝ ƛ Ǉǌƛ ŘŜǎǘƛƭŀŎƛ Ǿ ƪƻƭƻƴŠ ƴŀǇƭƴŠƴŞ ǎȅǇŀƴƻǳ ǾȇǇƭƴƝ пΦ 

generace (NeXRing 0.7) s ŘǾƻƧƴłǎƻōƴȇƳ ǇǊǻƳŠǊŜƳ ƻǇǊƻǘƛ ǇǻǾƻŘƴƝ ƪƻƭƻƴŠΚ Získaná data 

budou sƭƻǳȌƛǘ Ƨŀƪƻ ǇƻŘƪƭŀŘ ǇǊƻ ŘƭƻǳƘƻŘƻōŠ ǾȅǾƝƧŜƴȇ ŘŜǎǘƛƭŀőƴƝ ƳƻŘŜƭΣ ƪǘŜǊȇ ōǳŘŜ ȊŀƘǊƴƻǾŀǘ 

ƧŜǾ ǇƻŘŞƭƴŞƘƻ ǇǊƻƳƝŎƘłǾłƴƝΣ ƴŀ ǊƻȊŘƝƭ ƻŘ ƳƻŘŜƭǻ ǾȅǘǾƻǌŜƴȇŎƘ ƴŀǇǌΦ Ǿ ƪƻƳŜǊőƴƝŎƘ 

ǎƛƳǳƭŀőƴƝŎƘ ǎƻŦǘǿŀǊŜŎƘΣ které takové odchylky od pístového toku, jako je podélné 

promíchávání ŦłȊƝΣ ƴŜǳǾŀȌǳƧƝΦ 

 

  



aƻŘŜƭƻǾłƴƝ ǊŜŀƪŎŜ ŀ ǘǊŀƴǎǇƻǊǘǳ Ǉǌƛ ƘȅŘǊƻƎŜƴƻƭȇȊŜ 

ƳŜǘȅƭōŜƴȊŜƴǳ Ǿ ƪŀǘŀƭȅǘƛŎƪŞƳ ǊŜŀƪǘƻǊǳ ǎ ǇŜǾƴȇƳ ƭƻȌŜƳ 

Bc. Jan Cincibuch (M1) 

~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ LƴƎΦ tŜǘǊ YƻőƝΣ tƘΦ5Φ 

 

V ǇǊǻƳȅǎƭǳ őŀǎǘƻ ƴŀǎǘłǾł ǎƛǘǳŀŎŜΣ ƪŘȅ ȊƝǎƪłƳŜ ǾŜŘƭŜƧǑƝ ǇǊƻŘǳƪǘȅΣ ƪǘŜǊŞ ƴŜƳŀƧƝ ǇǌƝƳŞ ǾȅǳȌƛǘƝΣ 

ǘŀƪȌŜ ƧŜ ǘǌŜōŀ ƧŜ ŘłƭŜ ȊǇǊŀŎƻǾŀǘΦ ± ǇŜǘǊƻŎƘŜƳƛŎƪŞƳ ǇǊǻƳȅǎƭǳ ǘŀƪƻǾł ǎƛǘǳŀŎŜ ƴŀǎǘłǾł 

ƴŀǇǌƝƪƭŀŘ ǳ frakcí substituovaných aromatických ǳƘƭƻǾƻŘƝƪǻΦ ¨ǎǘǌŜŘƴƝƳ ǘŞƳŀǘŜƳ ǘŞǘƻ ǇǊłŎŜ 

je heterogenní katalytický reaktor s pevným loȌŜƳΣ ǾŜ ƪǘŜǊŞƳ ǇǊƻōƝƘł ƪŀǘŀƭȅǘƛŎƪł 

ƘȅŘǊƻƎŜƴƻƭȇȊŀ ŀǊƻƳłǘǻΦ  tǊƻŘǳƪǘŜƳ ƧŜ Ǉŀƪ ǎƳŠǎ ŀƭƛŦŀǘƛŎƪȇŎƘ ǳƘƭƻǾƻŘƝƪǻΣ ƪǘŜǊŞ ǳȌ ƭȊŜ ŘłƭŜ 

ǾȅǳȌƝǘΣ ƴŀǇǌΦ Ƨŀƪƻ motorové palivo. Pro správný ǇǊǻōŠƘ ǊŜŀƪŎŜΣ ŀ ǇǌŜŘŜǾǑƝƳ ǇǊƻ ȊŀŎƘƻǾłƴƝ 

ƪȇȌŜƴŞ ǎŜƭŜƪǘƛǾƛǘȅΣ ƧŜ ƴǳǘƴŞ ǳŘǊȌƻǾŀǘ ǇƻƳŠǊƴŠ ǵȊƪŞ ǘŜǇƭƻǘƴƝ ǊƻȊƳŜȊƝΦ tǊƻ ƴłǾǊƘ ŎƘƭŀȊŜƴƝ ǘŞǘƻ 

ŜȄƻǘŜǊƳƴƝ ǊŜŀƪŎŜ ŀ ǇǊǻƳȅǎƭƻǾŞƘƻ ǑƪłƭƻǾłƴƝ ǊŜŀƪǘƻǊǳ ƧŜ ǘŜŘȅ ŘǻƭŜȌƛǘŞ Ŏƻ ƴŜƧƭŞǇŜ ǇƻǊƻȊǳƳŠǘ 

ŘŠƧǻƳ ǳǾƴƛǘǌ ǊŜŀƪǘƻǊǳΦ .ŜȊǇŜőƴȇƳ ŀ ŜƪƻƴƻƳƛŎƪȅ ǊƻȊǳƳƴȇƳ ǌŜǑŜƴƝƳ ƧŜ ƪƻƳōƛƴŀŎŜ 

experimentálních dat z laboratorního reakǘƻǊǳ ŀ ǇƻőƝǘŀőƻǾŞƘƻ ƳƻŘŜƭǳΦ tǊƻ ǎƛƳǳƭŀŎŜ ƧŜ ǾȅǳȌƛǘ 

ƻǎƻǾŠ ǎƻǳƳŠǊƴȇΣ ǇǎŜǳŘƻƘƻƳƻƎŜƴƴƝ ƳƻŘŜƭ ǘǊǳōƪƻǾŞƘƻ ǊŜŀƪǘƻǊǳ ǎ ǇƻŘŞƭƴƻǳ ƛ ǇǌƝőƴƻǳ 

ŘƛǎǇŜǊȊƝ ƘƳƻǘȅ ŀ ǾŜŘŜƴƝƳ ǘŜǇƭŀΣ ǎŜǎǘŀǾŜƴȇ ǾŜ ǾȇǇƻőŜǘƴƝƳ ǇǊƻǎǘǌŜŘƝ hǇŜƴCh!aΦ WŜ 

ǇǊƻǾŜŘŜƴŀ ǇŀǊŀƳŜǘǊƛŎƪł ǎǘǳŘƛŜ ǾƭƛǾǳ ƪƭƝőƻǾȇŎƘ ǇŀǊŀƳŜǘǊǻ ƳƻŘŜƭǳ ƴŀ ǊƻȊƭƻȌŜƴƝ ǘŜǇƭƻǘ 

v reaktoru. Výsledky jsou porovnány s dostupnými experimentálními daty. Je také zkoumán 

ǾƭƛǾ ǌŜŘŠƴƝ ƪŀǘŀƭȅȊłǘƻǊǳ ƴŀ ǳŘǊȌŜƴƝ ǘŜǇƭƻǘȅ Ǿ ǇƻȌŀŘƻǾŀƴȇŎƘ ƳŜȊƝŎƘΦ 

  



AI for simulation of soot deposition in catalytic filters: 

From 2D to 3D estimates 

.ŎΦ aŀǘȅłǑ YƘȇǊ όaмύ 

~ƪƻƭƛǘŜƭΥ LƴƎΦ aŀǊǘƛƴ LǎƻȊΣ tƘΦ5Φ 

 

In recent years, the use of artificial neural networks as computationally efficient surrogates 

for numerical models has gained traction in engineering fields such as optimization and fluid 

flow modelling. In our previous work, we introduced a novel neural network architecture that 

is able to qualitatively estimate the spatial distribution of the particle deposit inside the 

microstructure of a porous filter. The network is composed of a DeepONet-like structure that 

utilizes autoencoders with convolutional layers for efficient processing of high-dimensional 

structured data corresponding to a two-dimensional representation of a porous filter 

structure. In this contribution, we explore several principal approaches to extending our 

neural network model toward use with three-dimensional filter microstructure data with the 

intended application in the development of catalytic filters. We discuss the performance as 

well as the computational cost of the varying implementations, ranging from mere two-

dimensional to three-dimensional reconstruction to fully three-dimensional convolutional 

layers. 

 

  



9ƴƪŀǇǎǳƭŀŎŜ ǇŜǇǘƛŘǻ Řƻ ƎƭǳƪŀƴƻǾȇŎƘ őłǎǘƛŎ 

Bc. Martin Weisl (M1) 

~ƪƻƭƛǘŜƭΥ aƎǊΦ WŀǊƻǎƭŀǾ IŀƴǳǑ tƘΦ5. 

 

5ǊǘƛǾł ǾŠǘǑƛƴŀ ǘŜǊŀǇŜǳǘƛŎƪȇŎƘ ǇŜǇǘƛŘǻ ƧŜ ŘƴŜǎ ǇƻŘłǾłƴŀ ƛƴƧŜƪőƴŠΦ IƭŀǾƴƝƳƛ ǇǊƻōƭŞƳȅ Ǉǌƛ 

podání per os jsou velice drsné podmínky v gastro-intestinálním traktu (GIT) a schopnost 

ǇǊƻƴƛƪŀǘ ōƛƻƭƻƎƛŎƪȇƳƛ ōŀǊƛŞǊŀƳƛΦ !ƪǘǳłƭƴŠ ǇǊƻōƝƘŀƧƝŎƝ ǾȇȊƪǳƳȅ ǎŜ ȊŀōȇǾŀƧƝ ǊǻȊnými 

ƳŜŎƘŀƴƛǎƳȅ ǌŜǑƝŎƝƳƛ ǘȅǘƻ ǇǊƻōƭŞƳȅΣ ƳŜȊƛ ƴŠȌ ǇŀǘǌƝ ǎƴŀƘŀ ƻ ǵǇǊŀǾǳ ŎƘŜƳƛŎƪŞ ǎǘǊǳƪǘǳǊȅ 

ǇŜǇǘƛŘǻΣ ȊǾȇǑŜƴƝ ƧŜƧƛŎƘ ǇŜǊƳŜŀōƛƭƛǘȅ ƴŜōƻ ǾȅǳȌƛǘƝ ƎŜƴŜǘƛŎƪȅ ǳǇǊŀǾŜƴȇŎƘ ōŀƪǘŜǊƛƝΦ 9ƴƪŀǇǎǳƭŀŎŜ 

Řƻ ƎƭǳƪŀƴƻǾȇŎƘ őłǎǘƛŎ ƻŘǾƻȊŜƴȇŎƘ Ȋ kvasinek Saccharomyces cerevisiae by mohla nabídnout 

ōŜȊǇŜőƴȇ ǇǊǻŎƘƻŘ DL¢Σ ŘƝƪȅ ʲ-мΣо ŀ ʲ-1,6 glykosidickým vazbám, pro které lidskému 

ƻǊƎŀƴƛǎƳǳ ŎƘȅōƝ ǇǌƝǎƭǳǑƴȇ ǑǘŠǇƝŎƝ ŜƴȊȅƳΦ ± ǘŜƴƪŞƳ ǎǘǌŜǾŠ Ƨǎƻǳ őłǎǘƛŎŜ ƴłǎƭŜŘƴŠ ǊƻȊŜȊƴłǾłƴȅ 

ƳŀƪǊƻŦłƎȅ ŀ ǾŜ ŦƻǊƳŠ ŦŀƎƻŎȅǘǻ ǘǊŀƴǎǇƻǊǘƻǾłƴȅ ǇǌŜǎ ǎǘǌŜǾƴƝ ǎǘŠƴǳ ŀ ƭȅƳfatickým systémem 

dále do organismu. V ǊłƳŎƛ ƴŀǑŜƘƻ ǇǊƻƧŜƪǘǳ ōȅƭȅ ǇǌƛǇǊŀǾŜƴȅ ƎƭǳƪŀƴƻǾŞ őłǎǘƛŎŜ Ȋŀ ǾȅǳȌƛǘƝ 

ǊǻȊƴȇŎƘ ǊƻȊǇƻǳǑǘŠŘŜƭΣ ǾȅǑǑƝŎƘ ǘŜǇƭƻǘΣ ŎŜƴǘǊƛŦǳƎŀŎŜ ŀ ƭȅƻŦȅƭƛȊŀŎŜΦ bȅƴƝ ǇǊƻōƝƘł ǎȅƴǘŞȊŀ 

ŘŜŦƛƴƻǾŀƴŞ ǌŀŘȅ ǇŜǇǘƛŘǻ ǎ ŦƭǳƻǊŜǎŎŜƴőƴƝƳ ȊƴŀőŜƴƝƳ ŀ ǘŜǎǘƻǾłƴƝ ǊǻȊƴȇŎƘ ȊǇǻǎƻōǻ ƛƴǘŜƎǊŀŎŜ 

Řƻ ƎƭǳƪŀƴƻǾȇŎƘ őłǎǘƛŎΦ tƭłƴǳƧŜƳŜ ǇƻƪǊŀőƻǾŀǘ ǎ ƪǾŀƴǘƛŦƛƪŀŎƝ ŜƴƪŀǇǎǳƭƻǾŀƴȇŎƘ ǇŜǇǘƛŘǻ ǇƻƳƻŎƝ 

ŀƳƛƴƻƪȅǎŜƭƛƴƻǾŞ ŀƴŀƭȇȊȅ ŀ ǇƻǇǎłƴƝƳ ƪƛƴŜǘƛƪȅ ƧŜƧƛŎƘ ǳǾƻƭƶƻǾłƴƝΣ ŘƭƻǳƘƻŘƻōŠ ǘŜǎǘƻǾłƴƝ 

interakcí s makrofágy in vitro a in vivo v ŘǊƻȊƻŦƛƭłŎƘΣ őƛ ǾȅǑǑƝŎƘ ȌƛǾƻőƛǑƝŎƘ.  

 

{ƴƝƳŜƪ ƎƭǳƪŀƴƻǾȇŎƘ őłǎǘƛŎ Ȋ laserového skenovacího konfokálního mikroskopu 
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ƳƻŘŜƭƻǾłƴƝ ǇƻȌłǊǻ 

¶ .ŎΦ 9ƭƛǑƪŀ tǊƻǎǘŠƧƻǾǎƪł, M1Σ ǇǊƻŦΦ LƴƎΦ tŜǘǊ YƻőƝΣ tƘΦ5ΦΣ błǾǊƘ ǎȅǎǘŞƳǳ ǇǊƻ őƛǑǘŠƴƝ 

ǾȇŦǳƪƻǾȇŎƘ Ǉƭȅƴǻ ȊŜ ǎǘŀŎƛƻƴłǊƴƝƘƻ ŘƛŜǎŜƭƎŜƴŜǊłǘƻǊǳ 

¶ Bc. Jakub Melenovský, M1, tǊƻŦΦ LƴƎΦ aƛŎƘŀƭ tǌƛōȅƭΣ tƘΦ5Φ, Studium enantioselektivních 

transesterifikací v mikroreaktorech 

¶ Bc. Michal Neuwirth, M2, doc. Dr. Ing. Milan Jahoda, Modelování úniku toxické látky do 

ǾƻƭƴŞƘƻ ǇǊƻǎǘǌŜŘƝ 

¶ .ŎΦ [ǳƪłǑ .ŜŘƴłǌ, M1, tǊƻŦΦ LƴƎΦ tŜǘǊ YƻőƝΣ tƘΦ5Φ, ±ȇǾƻƧ ƳƻŘŜƭǳ ǇŀƭƛǾƻǾŞƘƻ őƭłƴƪǳ ǎ 

pevným elektrolytem 

¶ .ŎΦ wƻǎǘƛǎƭŀǾ Iǳƶŀ, M2, LƴƎΦ !ƭŜǑ ½ŀŘǊŀȌƛƭΣ tƘΦ5Φ, Modelování kinetiky homogenizace v 

ƳƛƪǊƻŦƭǳƛŘƴƝƳ ƳƝǎƛőƛ ǇƻƳƻŎƝ ƳŜǘƻŘȅ /C5 

¶ Bc. Anna Reiserová, M1, LƴƎΦ 5Ŝƴƛǎŀ [ƛȊƻƶƻǾłΣ tƘΦ5Φ, Lƴ ǾƛǘǊƻ ŀƴŀƭȇȊŀ ƛƴƘŀƭŀőƴƝŎƘ 

ǇǌƝǇǊŀǾƪǻ ǇǊƻ ƛƴ ǎƛǘǳ ǾȇǊƻōǳ ŀƴǘƛōƛƻǘƛƪ 

¶ Bc. Alina Mamedova, M2, doc. Ing. Viola Tokárová, Ph.D., 9ƴƪŀǇǎǳƭŀŎŜ ōǳƴŠƪ do 

ƘȅŘǊƻƎŜƭǻ ǇƻƳƻŎƝ ǎǘƻǇ-flow litografie  



Vývoj metodiky recyklace lithium-iontových baterií  

.ŎΦ aŀǘȅłǑ Wŀƪǳō ¢ƛŎƘȇ όaмύ 

~ƪƻƭƛǘŜƭΥ ŘƻŎΦ LƴƎΦ CǊŀƴǘƛǑŜƪ wŜƧƭΣ tƘ5Φ 

 

Vzhledem k ƻőŜƪłǾŀƴŞƳǳΣ ƳŀǎƛǾƴƝƳǳ ǇǌŜŎƘƻŘǳ ƴŀ ǊȅȊŜ ŜƭŜƪǘǊƛŎƪŞ ŀǳǘƻƳƻōƛƭȅ ŀ 

ƴŜŘƻǎǘŀǘŜőƴŞƳǳ ȊŀƧƛǑǘŠƴƝ ǎǳǊƻǾƛƴƻǾŞ ȊłƪƭŀŘƴȅ ǇǊƻ ǾȇǊƻōǳ ƧŜƧƛŎƘ ŀƪǳƳǳƭłǘƻǊǻ όǇǌŜŘŜǾǑƝƳ 

ƎǊŀŦƛǘǳΣ ƪƻōŀƭǘǳ ŀ ƴƛƪƭǳύΣ ƧŜ ƧŜŘƛƴƻǳ ƳƻȌƴƻǎǘƝ ǳŘǊȌŜƴƝ ƴŜȊłǾƛǎƭƻǎǘƛ 9¦ ƴŀ ŘƻǾƻȊǳ 

z problematickȇŎƘ ȊŜƳƝ ƧŜƧƛŎƘ Ƙƭǳōƻƪł ǊŜŎȅƪƭŀŎŜΦ aŜǘƻŘȅ Ƨǎƻǳ ȊƴłƳȅΣ ȊǌƝŘƪŀ Ƨǎƻǳ ǾǑŀƪ ȊłǊƻǾŜƶ 

ŜƪƻƴƻƳƛŎƪŞ ŀ ȊłǊƻǾŜƶ ƴŜǇǊƻŘǳƪǳƧƝŎƝ ǇƭȅƴƴŞΣ ƪŀǇŀƭƴŞ ƴŜōƻ ǇŜǾƴŞ ƻŘǇŀŘȅ Ǿ neúnosném 

ƳƴƻȌǎǘǾƝΦ ¢ŀǘƻ ǇǊłŎŜ ǎƛ ƪƭŀŘŜ Ȋŀ ŎƝƭ ǾȅǾƛƴǳǘƝ ǊŜŎȅƪƭŀőƴƝƘƻ ǇǊƻŎŜǎǳΣ ƪǘŜǊȇ ōǳŘŜ ǇǊƻŘǳƪƻǾŀǘ Ŏƻ 

nejƳŜƴǑƝ ƳƴƻȌǎǘǾƝ ƻŘǇŀŘǻ ŀ ȊłǊƻǾŜƶ ōǳŘŜ ŘłǾŀǘ ǎƳȅǎƭ Ȋ ekonomického hlediska. Hlavním 

bodem této práce je recyklace aktivního katodového materiálu NMC (LiNiXMnYCo1-X-YO2) 

ǇƻƳƻŎƝ ƘȅŘǊƻƳŜǘŀƭǳǊƎƛŎƪȇŎƘ ǇǊƻŎŜǎǻ ǇǊƻ ǾȅǘǾƻǌŜƴƝ ǎǘŀƴŘŀǊŘǻ ŀ ǊŜŦŜǊŜƴőƴƝŎƘ Řŀǘ ǇǊƻ 

následnŞ ȊǇǊŀŎƻǾłƴƝ ǇǊǻƳȅǎƭƻǾŞ ōƭŀŎƪ ƳŀǎǎΣ ƪǘŜǊł ƻōǎŀƘǳƧŜΣ Ƨŀƪ ƪŀǘƻŘƻǾȇΣ ǘŀƪ ŀƴƻŘƻǾȇ 

ŀƪǘƛǾƴƝ ƳŀǘŜǊƛłƭΣ ŜƭŜƪǘǊƻƭȅǘΣ ǇƻƧƛǾŀ ŀ Ȋōȅǘƪȅ ǎōŠǊŀőǻ ƴłōƻƧŜ őƛ ƧƛƴŞ ƴŜőƛǎǘƻǘȅΦ !ǇƭƛƪƻǾŀƴŞ 

ǇǊƻŎŜǎȅ ȊŀƘǊƴǳƧƝ ǊƻȊǇƻǳǑǘŠƴƝ ba/ Ǿ ƪȅǎŜƭƛƴŠ ŀ ƴłǎƭŜŘƴŞ ǎǊłȌŜƴƝ ǾȊƴƛƪƭŞƘƻ ǊƻȊǘƻƪǳ 

hydroxidem s ŎƝƭŜƳ ǎŜǇŀǊƻǾŀǘ bƛΣ aƴΣ /ƻΦ ½ōȅƭȇ ǊƻȊǘƻƪ ƻōǎŀƘǳƧƝŎƝ ƭƛǘƘƴƻǳ ǎǻƭ ƧŜ ȊǇǊŀŎƻǾłƴ 

elektrodialýzou s bipolárními membránami s cílem regenerace kyseliny a hydroxidu, které 

ƳƻƘƻǳ ōȇǘ ǘŀƪ ȊƴƻǾǳ ǇƻǳȌƛǘȅΦ  

 

  



aŠǌŜƴƝ ŀ zpracování signálu Hmetru a jeho kalibrace 

Bc. aƛƪǳƭłǑ ±ŀǎȊƛ (M1) 

~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ 5ǊΦ LƴƎΦ ¢ƻƳłǑ aƻǳŎƘŀ 

Tato práce vychází z ǇǊƻƧŜƪǘǳ ȊŀƳŠǌŜƴŞƘƻ ƴŀ ǾȇǾƻƧ ǎŜƴȊƻǊǳ ǾƻŘƝƪǳ όIƳŜǘǊǳύ Řƻ ǇǊƛƳłǊƴƝƘƻ 

ƻƪǊǳƘǳ ƧŀŘŜǊƴŞ ŜƭŜƪǘǊłǊƴȅΦ ¢ŞƳŀ ǎŜǎǘłǾł ȊŜ ŘǾƻǳ ƘƭŀǾƴƝŎƘ ǵƪƻƭǻΣ ŀ ǘƻΥ ƛύ aŠǌŜƴƝ ƭƛƴŜŀǊƛǘȅ 

signálu vodíkovȇŎƘ ǎƻƴŘ Ǿ ȊłǾƛǎƭƻǎǘƛ ƴŀ ŦǳƎŀŎƛǘŠ ǾƻŘƝƪǳ ǾŜ ǎƳȅőŎŜΣ ƪŘŜ ƧŜ ƳŠǌŜƴŀ ƻŘŜȊǾŀ 

IƳŜǘǊǳ ƴŀ ƛƴŜǊǘƴƝ Ǉƭȅƴ όǾ ƴŀǑŜƳ ǇǌƝǇŀŘŠ ǾȊŘǳŎƘ Ǉǌƛ ŀǘƳƻǎŦŞǊƛŎƪŞƳ ǘƭŀƪǳύΣ ƴłǎƭŜŘƴŠ ƴŀ őƛǎǘȇ 

Ǉƭȅƴƴȇ ǾƻŘƝƪ Ǉǌƛ ŀǘƳƻǎŦŞǊƛŎƪŞƳ ǘƭŀƪǳ ŀ ƴŀ ȊłǾŠǊ őƛǎǘȇ Ǉƭȅƴƴȇ ǾƻŘƝƪ Ǉǌƛ ǇǌŜǘƭŀƪǳ мрл ƪtŀΦ tǊƻ 

ŘƻǎŀȌŜƴƝ ǇǌŜǘƭŀƪǳ ōȅƭ ǾƻŘƝƪ ǾȅǇƻǳǑǘŠƴ Řƻ ŀǘƳƻǎŦŞǊȅ ǇǌŜǎ мΣр Ƴ Ǿȅǎƻƪȇ ǾƻŘƴƝ ǎƭƻǳǇŜŎΦ  ±Ŝ 

ǎƳȅőŎŜ ōȅƭȅ ȊŀǇƻƧŜƴȅ о ǎƻƴŘȅ ȊłǊƻǾŜƶ ό!Σ . ŀ о/ύ ŀ Ǉǌƛ ǇǌŜŎƘƻŘǳ ƳŜȊƛ ƧŜŘƴƻǘƭƛǾȇƳƛ ǎǘŀǾȅ ŀ 

ƻŘŜőǘŜƴƝƳ ƴŀƳŠǌŜƴȇŎƘ ƘƻŘƴƻǘ ōȅƭŀ ǇƻƴŜŎƘłƴŀ ǇǊƻŘƭŜǾŀ ƳƛƴƛƳłƭƴŠ ол ƳƛƴǳǘΣ ŀōȅ ŘƻǑƭƻ 

k ǳǎǘłƭŜƴƝΦ tǌƛ ƪŀȌŘŞƳ ƳŠǌŜƴƝ ōȅƭŀ ȊłǊƻǾŜƶ ƳŠǌŜƴŀ ƻƪƻƭƴƝ ǘŜǇƭƻǘŀ a tlak v ƳƝǎǘƴƻǎǘƛΣ ǇǊƻǘƻȌŜ 

ƻŘŜȊǾŀ IƳŜǘǊǳ ȊłǾƛǎƝ ƴŀ ǘŜǇƭƻǘŠΦΤ ƛƛύ błǾǊƘΣ ƛŘŜłƭƴŠ ƛ ȊƘƻǘƻǾŜƴƝ ǇƛƭƻǘƴƝ ǾŜǊȊŜΣ ȊŀǌƝȊŜƴƝ ǇǊƻ 

ǇǊƻŘǳƪŎƛ ƪŀƭƛōǊŀőƴƝƘƻ ƳŞŘƛŀ ǇǊƻ ŘŀƴŞ IƳŜǘǊȅΣ ǎ ƴƝƳȌ ōǳŘƻǳ Ǉƻ ŘŀƴȇŎƘ őŀǎƻǾȇŎƘ ƛƴǘŜǊǾŀƭŜŎƘ 

IƳŜǘǊȅ ŀǳǘƻƳŀǘƛŎƪȅ ǇǊƻǇƭŀŎƘƻǾłƴȅ ŀ ǊŜƪŀƭƛōǊƻǾłƴȅΣ ŀōȅ ōȅƭƻ ŘƻǎŀȌŜƴƻ ǇǌŜǎƴŠƧǑƝƘƻ ƳŠǌŜƴƝ ŀ 

ŘŜƭǑƝ ǎŜǊǾƛǎƴƝ ǇŜǊƛƻŘȅ ǇǌƝǎǘǊƻƧŜΦ   

  



Vliv ǇǌƝǘƻƳƴƻǎǘƛ ǎŀȊƝ ƴŀ ǾȇǎƭŜŘƪȅ /C5 ƳƻŘŜƭƻǾłƴƝ ǇƻȌłǊǻ 

.ŎΦ .łǊŀ tƛƴőłƪƻǾł όaмύ 

~ƪƻƭƛǘŜƭΥ ŘƻŎΦ 5ǊΦ LƴƎΦ ailan Jahoda 

 

{ŀȊŜ Ƨǎƻǳ ƧŜƳƴŞ ǇŜǾƴŞ őłǎǘƛŎŜ ǳƘƭƝƪǳΣ ƪǘŜǊŞ ǾȊƴƛƪŀƧƝ Ǉǌƛ ƴŜŘƻƪƻƴŀƭŞƳ ǎǇŀƭƻǾłƴƝ ƻǊƎŀƴƛŎƪȇŎƘ 

ƭłǘŜƪ ōŠƘŜƳ ǇȅǊƻƭȇȊƴƝŎƘ ǊŜŀƪŎƝΦ ± ǘŠŎƘǘƻ ǇƻŘƳƝƴƪłŎƘ ǳƘƭƝƪ ŀ ŘŀƭǑƝ ǎƭƻȌƪȅ Ǉƭȅƴǻ ƴŜƳƻƘƻǳ ǇƭƴŠ 

ǊŜŀƎƻǾŀǘ ǎ ƪȅǎƭƝƪŜƳ Ȋŀ ǾȊƴƛƪǳ ƻȄƛŘǳ ǳƘƭƛőƛǘŞƘƻ ŀ ǾƻŘȅ. Místo toho uhlík ȊǻǎǘłǾł ǾŜ ŦƻǊƳŠ ǎŀȊƝ 

ŀ ȊłǊƻǾŜƶ ǾȊƴƛƪł ǘƻȄƛŎƪȇ ƻȄƛŘ ǳƘŜƭƴŀǘȇΦ tǌƛ ǇƻȌłǊǳ ǎŀȊŜ ƻǾƭƛǾƶǳƧƝ ƻƪƻƭƴƝ ǘŜǇƭƻǘƴƝ ǇƻƭŜΣ Ƙǳǎǘƻtu 

ǎƳŠǎƛ ǇƭȅƴǻΣ ǊŀŘƛŀŎƛ ŀ ǾƛŘƛǘŜƭƴƻǎǘΣ ŎƻȌ ȊƴŀőƴŠ ƪƻƳǇƭƛƪǳƧŜ ƻǊƛŜƴǘŀŎƛ Ǿ ȊŀǎŀȌŜƴŞƳ ǇǊƻǎǘƻǊǳΦ tǊƻ 

ƭŜǇǑƝ ǇƻǊƻȊǳƳŠƴƝ ŎƘƻǾłƴƝ ǎŀȊƝ Ǉǌƛ ǇƻȌłǊǳ ǎŜ ǇƻǳȌƝǾŀƧƝ ǎƛƳǳƭŀőƴƝ ƴłǎǘǊƻƧŜΣ Ƨŀƪƻ ƧŜ CƛǊŜ 5ȅƴŀƳƛŎǎ 

{ƛƳǳƭŀǘƻǊ όC5{ύΦ ¢Ŝƴǘƻ ǇǊƻƎǊŀƳ ǳƳƻȌƶǳƧŜ ƳƻŘŜƭƻǾŀǘ ǑƝǌŜƴƝ ǇƻȌłǊǻΣ ǾőŜǘƴŠ ƪƻǳǌŜΣ ǎŀȊƝΣ ǘŜǇƭŀ 

ŀ ŘŀƭǑƝŎƘ ǇŀǊŀƳŜǘǊǻΣ ŎƻȌ ƧŜ ƪƭƝőƻǾŞ ǇǊƻ ǇǊŜŘƛƪŎƛ ŎƘƻǾłƴƝ ǇƻȌłǊǻ ŀ ǇǊƻ ƴłǾǊƘ ŜŦŜƪǘƛǾƴƝho 

ǇǊƻǘƛǇƻȌłǊƴƝƘƻ ƻǇŀǘǌŜƴƝΦ tǊƻ ƴǳƳŜǊƛŎƪŞ ƳƻŘŜƭƻǾłƴƝ ǘǾƻǊōȅΣ Ȋłƴƛƪǳ ŀ ǇǌƝǘƻƳƴƻǎǘƛ ǎŀȊƝ Ǿ oblasti 

ǇƻȌłǊǳ ǎŜ ǇƻǳȌƝǾŀƧƝ ƳƻŘŜƭƻǾŞ ǇǌƝǎǘǳǇȅ ǎ ǊǻȊƴƻǳ mírou komplexity. Tato práce se proto zabývá 

modelováním chování sazí v programu FDS ǎŜ ȊŀƳŠǌŜƴƝƳ ƴŀ ȊƧƛǑǘŠƴƝ jejich vlivu na viditelnost, 

teplotu, radiaci ŀ ŘŀƭǑƝ ǇŀǊŀƳŜǘǊȅ, a to ǎ ŎƝƭŜƳ ǇǌƛǎǇŠǘ ƪ ƭŜǇǑƝƳǳ ǇƻǊƻȊǳƳŠƴƝ ǾƭƛǾǳ ǎŀȊƝ Ǉǌƛ 

numerickém modelování pǊǻōŠƘǳ ǇƻȌłǊǳ. 

  



błǾǊƘ ǎȅǎǘŞƳǳ ǇǊƻ őƛǑǘŠƴƝ ǾȇŦǳƪƻǾȇŎƘ Ǉƭȅƴǻ ȊŜ 

stacionárního dieselgenerátoru 

.ŎΦ 9ƭƛǑƪŀ tǊƻǎǘŠƧƻǾǎƪł όaмύ 

~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ LƴƎΦ tŜǘǊ YƻőƝΣ tƘΦ5Φ 

 

9ƳƛǎŜ ȊŜ ǎǘŀŎƛƻƴłǊƴƝŎƘ ȊŘǊƻƧǻΣ Ƨŀƪƻ Ƨǎƻǳ ǘƻǇŜƴƛǑǘŠΣ ǇƭȅƴƻǾŞ ŀ ǳƘŜƭƴŞ ŜƭŜƪǘǊłǊƴȅ ŀ ŘŀƭǑƝ 

ǇǊǻƳȅǎƭƻǾŞ ǇǊƻǾƻȊȅΣ ǇǌƛǎǇƝǾŀƧƝ ǇƻŘǎǘŀǘƴƻǳ ƳŠǊƻǳ ƪ ȊƴŜőƛǑǘŠƴƝ ƻǾȊŘǳǑƝΦ Y ǘŠƳǘƻ ȊŘǊƻƧǻƳ ǎŜ 

ǌŀŘƝ ƛ ǎǘŀŎƛƻƴłǊƴƝ ǇƭȅƴƻǾŞ ŀ ŘƛŜǎŜƭƻǾŞ ƎŜƴŜǊłǘƻǊȅΣ ƪǘŜǊŞ ǎŜ ǇƻǳȌƝǾŀƧƝ Ƨŀƪƻ ǾȅǊƻǾƴłǾŀŎƝ ȊŘǊƻƧŜ 

ŜƭŜƪǘǊƛŎƪŞ ŜƴŜǊƎƛŜ Ǉǌƛ ǇǌŜǾƛǎǳ ǇƻǇǘłǾƪȅ ŀ ƴŜŘƻǎǘŀǘŜőƴŞƳ Ǿȇƪƻƴǳ ƻǎǘŀǘƴƝŎƘ ȊŘǊƻƧǻ Ǿ ŜƭŜƪǘǊƛŎƪŞ 

ǎƝǘƛΦ !ƪǘǳłƭƴƝ ŜƳƛǎƴƝ ƴƻǊƳŀ {¢!D9 ± ȊƴŀőƴŠ ƻƳŜȊǳƧŜ ǇƻǾƻƭŜƴŞ ƳƴƻȌǎǘǾƝ ǾȅǇƻǳǑǘŠƴȇŎƘ 

ǑƪƻŘƭƛǾƛƴ Ȋ ǘŠŎƘǘƻ ƎŜƴŜǊłǘƻǊǻΣ ǘŀƪȌŜ ƧŜ ǳ ƴƛŎƘ ǘǌŜōŀ ƻǎŀŘƛǘ ƪŀǘŀƭȅǘƛŎƪŞ ǎȅǎǘŞƳȅ ǇǊƻ ƪƻƴǾŜǊȊƛ 

ǾȇŦǳƪƻǾȇŎƘ ǇƭȅƴǻΦ ¢ŀǘƻ ǇǊłŎŜ ǎŜ ȊŀōȇǾł ƴłǾǊƘŜƳ ǎȅǎǘŞƳǳ ƻȄƛŘŀőního katalyzátoru (DOC) a 

ƪŀǘŀƭȅȊłǘƻǊǳ ǇǊƻ ǎŜƭŜƪǘƛǾƴƝ ƪŀǘŀƭȅǘƛŎƪƻǳ ǊŜŘǳƪŎƛ ƻȄƛŘǻ ŘǳǎƝƪǳ ό{/wύΣ ƪǘŜǊȇ ōȅ ƳŠƭ ōȇǘ ƴƻǾŠ 

ƻǎŀȊŜƴ ƴŀ ǎǘŀŎƛƻƴłǊƴƝƳ ŘƛŜǎŜƭƎŜƴŜǊłǘƻǊǳ ƻ ƳŀȄƛƳłƭƴƝƳ Ǿȇƪƻƴǳ трл ƪ²Φ aƴƻȌǎǘǾƝ ǎǳǊƻǾȇŎƘ 

ŜƳƛǎƝ ōȅƭƻ ȊƳŠǌŜƴƻ ƴŀ ŘƛŜǎŜƭƎŜƴŜǊłǘƻǊǳ Ǉǌƛ ǇŠǘƛ ǾȇƪƻƴƻǾȇŎƘ ōƻŘŜŎƘ ŀ ƴŀƳŠǌŜƴŞ ǘŜǇƭƻǘȅΣ 

ǇǊǻǘƻƪȅ ŀ ƪƻƴŎŜƴǘǊŀŎŜ ǎǇŀƭƛƴ ōȅƭȅ ǾȅǳȌƛǘȅ Ƨŀƪƻ ǾǎǘǳǇ ǇǊƻ ƳŀǘŜƳŀǘƛŎƪŞ ƳƻŘŜƭƻǾłƴƝ 

ƪƻƳōƛƴƻǾŀƴŞƘƻ ǎȅǎǘŞƳǳ ƪŀǘŀƭȅȊłǘƻǊǻ 5h/-{/wΦ tƻƳƻŎƝ ǇƻőƝǘŀőƻǾȇŎƘ ǎƛƳǳƭŀŎƝ ōȅƭŀ ƴŀƭŜȊŜƴŀ 

ǾƘƻŘƴł ǾŜƭƛƪƻǎǘ ŀ ƪƻƴŦƛƎǳǊŀŎŜ ƪŀǘŀƭȅǘƛŎƪȇŎƘ ǊŜŀƪǘƻǊǻ ǇǊƻ ǇƻȌŀŘƻǾŀƴƻǳ ƪƻƴǾŜǊȊƛ ǑƪƻŘƭƛǾƛƴ ŀ 

ǎǇƭƴŠƴƝ ŘŀƴŞ ŜƳƛǎƴƝ ƴƻǊƳȅΦ 

 

 

 

  



Studium enantioselektivních transesterifikací 

v mikroreaktorech 

Bc. Jakub Melenovský (M1) 

~ƪƻƭƛǘŜƭΥ pǊƻŦΦ LƴƎΦ aƛŎƘŀƭ tǌƛōȅƭΣ tƘΦ5Φ 

 

Mnoho ƻŘǾŠǘǾƝ ǇǊǻƳȅǎƭǳΣ ƻŘ ǇƻǘǊŀǾƛƴłǌǎƪŞƘƻ Ǉƻ ŦŀǊƳŀŎŜǳǘƛckȇΣ ǾȅȌŀŘǳƧŜ ƻǇǘƛŎƪȅ őƛǎǘŞ 

chemické látky ǇǊƻ ǎȅƴǘŞȊǳ ǇǊƻŘǳƪǘǻΦ {ŜǇŀǊŀŎŜ ƻǇǘƛŎƪȇŎƘ ƛȊƻƳŜǊǻ Ȋ ƧŜƧƛŎƘ ǎƳŠǎƝ ƧŜ ǎƭƻȌƛǘł ŀ 

őŀǎƻǾŠ ƴłǊƻőƴłΣ ǇǊƻǘƻȌŜ ŎƘŜƳƛŎƪƻ-ŦȅȊƛƪłƭƴƝ Ǿƭŀǎǘƴƻǎǘƛ ƻǇǘƛŎƪȇŎƘ ƛȊƻƳŜǊǻ ǎŜ ǘŞƳŠǌ ƴŜƭƛǑƝΣ 

nejsou-li v ŎƘƛǊłƭƴƝƳ ǇǊƻǎǘǌŜŘƝ. Jedním ȊŜ ȊǇǻǎƻōǻ ȊƝǎƪłƴƝ ƻǇǘƛŎƪȅ őƛǎǘȇŎƘ ƭłǘŜƪ je asymetrická 

enzymatická syntéza. hōȊǾƭłǑǘŠ Ǿhodnou skupinou enzymǻ pro tuto syntézy jsou lipázy, 

ǇǊƻǘƻȌŜ jsou stabilní v ŎŜƭŞ ǌŀŘŠ ǇǊƻǎǘǌŜŘƝ ŀ ƳŀƧƝ ǑƛǊƻƪƻǳ ǎǳōǎǘǊłǘƻǾƻǳ ǎǇŜŎƛŦƛǘǳΦ Cílem této 

práce bylo vyrobit ǇǊǻǘƻőƴȇ mikroreaktor pro enantioselektivní transeesterifikaci s ƭƻȌŜƳ 

imobilizované lipázy. V mikroreaktoru byla zƪƻǳƳłƴŀ ǘǊŀƴǎŜŜǎǘǊƛŦƛƪŀőƴƝ ǊŜŀƪŎŜ ǊŀŎŜƳƛŎƪŞ 

ǎƳŠǎƛ м-fenylethanolu a 1-fenylethylacetátu za vzniku (R)-1-fenylethyl acetátu. Nezreagovaný 

ȊǻǎǘłǾł ǇǌŜǾłȌƴŠ ŜƴŀƴǘƛƻƳŜǊ όS)-1-fenylethanol. Reakce je katalyzovaná lipázou CALB 

(Candida Antarctica B) imobilizovanou ƴŀ ŀƪǊȅƭłǘƻǾŞ ǇǊȅǎƪȅǌƛŎƛΦ YǾǻƭƛ ǊƻȊǇǳǑǘŠƴƝ ƳƴƻƘŀ 

organických polymerǻ ǇǻǎƻōŜƴƝƳ ǊŜŀƪőƴƝ ǎƳŠǎƛΣ ōȅƭƻ ƴǳǘƴƻ ǇǌƛǇǊŀǾƛǘ ƳƛƪǊƻǊŜŀƪǘƻǊ 

z ŎƘŜƳƛŎƪȅ ƻŘƻƭƴŠƧǑƝƘƻ materiálu. Byly vyrobeny a testovány dva reaktory ς jeden z hliníku a 

druhý z teflonu. Vzhledem k ǘƻƳǳΣ ȌŜ ƘƭƛƴƝƪ ƳǻȌŜ ȊǇǻǎƻōit deaktivaci lipázy, byl jako materiál 

pro výrobu mikroreaktoru vybrán teflon. V ǊłƳŎƛ ǇǊƻƧŜƪǘǳ ōȅƭȅ ƘƭŜŘłƴȅ ǘŀƪƻǾŞ ǊŜŀƪőƴƝ 

ǇƻŘƳƝƴƪȅΣ ƪǘŜǊŞ ǇƻǎƪȅǘǳƧƝ Ǿȅǎƻƪȇ ŜƴŀƴǘƛƻƳŜǊƴƝ ǇǌŜōȅǘƪȅ (R)-1-fenylethyl acetátu a (S)-1-

fenylethanolu. 

 

 

  



Modelování úniku toxické látky Řƻ ǾƻƭƴŞƘƻ ǇǊƻǎǘǌŜŘƝ 

Bc. Michal Neuwirth (M2) 

~ƪƻƭƛǘŜƭΥ ŘƻŎΦ 5ǊΦ LƴƎΦ aƛƭŀƴ WŀƘƻŘŀ 

 

.ŜȊǇŜőƴƻǎǘ ōȅ ƳŠƭŀ ōȇǘ ŀōǎƻƭǳǘƴƝ ǇǊƛƻǊƛǘƻǳ Ǿ ƪŀȌŘŞƳ ǇǊǻƳȅǎƭƻǾŞƳ ƻŘǾŠǘǾƝΣ Ǿ ŎƘŜƳƛŎƪŞƳ 

ƻōȊǾƭłǑǙΣ ǇǊƻǘƻȌŜ ƧŀƪŞƪƻƭƛǾ ǇƻŎƘȅōŜƴƝ ƳǻȌŜ ƳƝǘ ŘŀƭŜƪƻǎłƘƭŞ ŀ ǘǊŀƎƛŎƪŞ ŘǻǎƭŜŘƪȅ ƴŀ ȌƛǾƻǘŜŎƘ 

ŀ ƳŀƧŜǘƪǳΦ tƻőƝǘŀőƻǾŞ ƳƻŘŜƭƻǾłƴƝ ƧŜ Ǿ ƻōƭŀǎǘƛ ōŜȊǇŜőƴƻǎǘƛ ƪƭƝőƻǾȇƳ ƴłǎǘǊƻƧŜƳΣ ƪǘŜǊȇ 

ǳƳƻȌƶǳƧŜ ǇǌŜŘǾƝŘŀǘ ŎƘƻǾłƴƝ ƪƻƳǇƭŜȄƴƝŎƘ ǎȅǎǘŞƳǻ ŀ ŀƴŀƭȅȊƻǾŀǘ ǊƛȊƛƪŀ Ǿ ƪǊƛȊƻǾȇŎƘ ǎƛǘǳŀŎƝŎƘΦ 

{ƛƳǳƭŀŎŜ ǇƻǎƪȅǘǳƧƝ ƳƻȌƴƻǎǘ ƴŀǇǌΦ ƻǘŜǎǘƻǾŀǘ ǵƴƛƪ ƴŜōŜȊǇŜőƴȇŎƘ ƭłǘŜƪ ŀ ŘŀƭǑƝ ƳƛƳƻǌłŘƴŞ 

události ve virtǳłƭƴƝƳ ǇǊƻǎǘǌŜŘƝΦ ±ȇǎƭŜŘƪȅ ǎƛƳǳƭŀŎƝ Ǉŀƪ ǇƻƳłƘŀƧƝ Ǉǌƛ ǘǾƻǊōŠ ǇǊŜǾŜƴǘƛǾƴƝŎƘ 

ƻǇŀǘǌŜƴƝ ŀ ƴŀǎǘŀǾŜƴƝ ŜŦŜƪǘƛǾƴƝŎƘ ƪǊƛȊƻǾȇŎƘ ǇƭłƴǻΣ ŎƻȌ ǾȇǊŀȊƴŠ ǎƴƛȌǳƧŜ ǊƛȊƛƪƻ ƻƘǊƻȌŜƴƝ Ǿ ǇǌƝǇŀŘŠ 

úniku toxických látek. V ǇǊłŎƛ ǎŜ ȊŀƳŠǌǳƧƛ ƴŀ ǎƛƳǳƭŀŎƛ ǵƴƛƪǳ ŀƳƻƴƛŀƪǳ Ǉǌƛ ǎǘłőŜƴƝ ȊŜ ȌŜƭŜȊƴƛőƴƝ 

cisterny v ŀǊŜłƭǳ /ƘŜƳǇŀǊƪ ½łƭǳȌƝ ς [ƛǘǾƝƴƻǾ ǎ ǾȅǳȌƛǘƝƳ ǇǊƻƎǊŀƳǳ ![hI!Φ /ƝƭŜƳ ǌŜǑŜƴƝ ƧŜ 

ǳǊőŜƴƝΣ Ƨŀƪ ŀǘƳƻǎŦŞǊƛŎƪŞ ǇƻŘƳƝƴƪȅ όǘŜǇƭƻǘŀΣ ǊȅŎƘƭƻǎǘ ǾŠǘǊǳ ŀ ǾƭƘƪƻǎǘύ ƻǾƭƛǾƶǳƧƝ ƳƻȌƴŞ 

ƪƻƴŎŜƴǘǊŀőƴƝ ǇǊƻŦƛƭȅ ǳƴƛƪŀƧƝŎƝƘƻ ŀƳƻƴƛŀƪǳ ǾŜ ǎƭŜŘƻǾŀƴŞ ƻōƭŀǎǘƛΦ  

  



Vývoj ƳƻŘŜƭǳ ǇŀƭƛǾƻǾŞƘƻ őƭłƴƪǳ ǎ pevným elektrolytem 

.ŎΦ [ǳƪłǑ .ŜŘƴłǌ όaмύ 

~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ LƴƎΦ tŜǘǊ YƻőƝΣ tƘΦ5Φ 

 

tŀƭƛǾƻǾŞ őƭłƴƪȅ ǎ ǇŜǾƴȇƳ ŜƭŜƪǘǊƻƭȅǘŜƳ ό{hC/ύ Ƨǎƻǳ ȊŀǌƝȊŜƴƝ ǎŎƘƻǇƴł ǇǊƻŘǳƪƻǾŀǘ ŜƭŜƪǘǌƛƴǳ ŀ 

ǘŜǇƭƻ ŎƘŜƳƛŎƪƻǳ ǇǌŜƳŠƴƻǳ paliva (vodík, oxid uhelnatý ŀƭŜ ƛ ƴŀǇǌƝƪƭŀŘ ƳŜǘƘŀƴΣ ƳŜǘƘŀƴƻƭ ŀ 

ƧŜƧƛŎƘ ǊǻȊƴŞ ǎƳŠǎƛ) a oxidantu (kyslík, vzduch). Výhodou SOFC je jejich vysokł ǵőƛƴƴƻǎǘ 

ƪƻƴǾŜǊȊŜ ǳǾƻƭƴŠƴŞ ŜƴŜǊƎƛŜ ƴŀ ŜƭŜƪǘǌƛƴǳ ŀ ȊłǊƻǾŜƶ ƴƝȊƪł ƪƻƴŎŜƴǘǊŀŎŜ ƴŜȌłŘƻǳŎƝŎƘ ǾŜŘƭŜƧǑƝŎƘ 

ǇǊƻŘǳƪǘǻΦ Cílem této práce je vyvinout CFD model reaktoru s planárním SOFC, který zahrnuje 

ǇǊƻǳŘŠƴƝ ǇƭȅƴǳΣ {ǘŜŦŀƴ-Maxwellovu difúzi k elektrodám, povrchovoǳ ǊŜŀƪŎƛ ŀ ǘǊŀƴǎǇƻǊǘ ƛƻƴǘǻ 

ǇǌŜǎ ƳŜƳōǊłƴǳΦ 5ǻǊŀȊ ƧŜ ƪƭŀŘŜƴ ƴŀ ǾȇǾƻƧ ŀ ȊŀƪƻƳǇƻƴƻǾłƴƝ ƳƻŘŜƭǳ ŜƭŜƪǘǊƻŎƘŜƳƛŎƪȇŎƘ ǊŜŀƪŎƝ 

ŀ ƧŜŘƴƻǘƭƛǾȇŎƘ ǇǌƝǎǇŠǾƪǻ ƪ ƴŀǇŠǘƝ őƭłƴƪǳ. aƻŘŜƭ ƧŜ ƻǾŠǌŜƴ ƴŀ ȊłƪƭŀŘŠ ǾȇǇƻőǘǳ ǾƻƭǘŀƳǇŞǊƻǾŞ 

ŎƘŀǊŀƪǘŜǊƛǎǘƛƪȅ őƭłƴƪǳ Ǉǌƛ ǊǻȊƴȇŎƘ ǇǊƻǾƻȊƴƝŎƘ ǘŜǇƭƻtách v porovnání s daty z literatury. 

 

  



Modelování kinetiky homogenizace v mikrofluidním 

ƳƝǎƛőƛ pomocí metody CFD 

.ŎΦ wƻǎǘƛǎƭŀǾ Iǳƶŀ όaнύ 

~ƪƻƭƛǘŜƭΥ LƴƎΦ !ƭŜǑ ½ŀŘǊŀȌƛƭΣ tƘΦ5Φ 

 

±ȇǇƻőŜǘƴƝ ŘȅƴŀƳƛƪŀ ǘŜƪǳǘƛƴ ό/C5ύ ƧŜ ƳŜǘƻŘŀ ǎƛƳǳƭŀŎŜ ǇƻƘȅōǳ ǘŜƪǳǘƛƴ ƴŀ ȊłƪƭŀŘŠ 

ƴǳƳŜǊƛŎƪŞƘƻ ǌŜǑŜƴƝ ŘƛǎƪǊŜǘƛȊƻǾŀƴȇŎƘ transportních rovnic. V ǘŞǘƻ ǇǊłŎƛ ǾȅǳȌƝǾłƳŜ ƳŜǘƻŘȅ 

CFD pro popis homogenizace v ƳƛƪǊƻƳƝǎƛőƛ ǇǊƻ ŀƴǘƛǎƻƭǾŜƴǘƴƝ ǇǊŜŎƛǇƛǘŀŎƛΦ Antisolventní 

precipitace je ƧŜŘƴƝƳ ȊŜ ȊǇǻǎƻōǻ ǇǌƝǇǊŀǾȅ ƴŀƴƻőłǎǘƛŎ ƭŞőƛǾŀΣ ǘȊǾΦ ƴŀƴƻƪǊȅǎǘŀƭǻΣ ƪǘŜǊȇ ǎǇƻőƝǾł 

Ǿ ƳƝǎŜƴƝ ǊƻȊǘƻƪǳ ƭŞőƛǾŀ Ǿ ƻǊƎŀƴƛŎƪŞƳ ǊƻȊǇƻǳǑǘŠŘƭŜ όǎƻƭǾŜƴǘǳύ ǎ vodou (antisolventním 

őƛƴƛŘƭŜƳύΣ Ǿ ƴƝȌ ƧŜ ƭŞőƛǾƻ ǑǇŀǘƴŠ ǊƻȊǇǳǎǘƴŞΦ ¢Ŝƴǘƻ ǇǊƻŎŜǎ ǾŜŘŜ ƪ silnému lokálnímǳ ǇǌŜǎȅŎŜƴƝ 

roztoku a následné krystalizaci ƴŀƴƻőłǎǘƛŎ ƭŞőƛǾŀΦ ¢ȅǘƻ őłǎǘƛŎŜ mají vysoký ǇƻƳŠǊ ǇƻǾǊŎƘu k 

objemu, ƪǘŜǊȇ ȊŀƧƛǑǙǳƧŜ ǾȇǊŀȊƴŠ ǊȅŎƘƭŜƧǑƝ ǊƻȊǇƻǳǑǘŠƴƝ ƭŞőƛǾŀ, a ȊƭŜǇǑǳƧe tak jeho biologickou 

dostupnost.  ±Ŝƭƛƪƻǎǘ ǾȊƴƛƪƭȇŎƘ őłǎǘƛŎ ǾǑŀƪ ȊƴŀőƴŠ ȊłǾƛǎƝ na hydrodynamických podmínkách 

v ƳƝǎƛőƛΣ ƧŜƧƛŎƘȌ ǾƭƛǾ ƴŀ ǘŜƴǘƻ ȊłǎŀŘƴƝ ŦŀƪǘƻǊ ƪǾŀƭƛǘȅ ǇǊƻŘǳƪǘǳ ƧŜ ǘǌŜōŀ ǇǊƻǎǘǳŘƻǾŀǘΦ Cílem této 

studie je ǾȅǳȌƝǘ ƳŜǘƻŘǳ /C5 ƪ ǳǊőŜƴƝ ƪƻƴŎŜƴǘǊŀőƴƝŎƘ ǇƻƭƝ Ǿ ƳƝǎƛőƛ ŀ ƴŀ ȊłƪƭŀŘŠ ǘŠŎƘǘƻ Řŀǘ 

kvantifikovat ǎǘǳǇŜƶ ǇǊƻƳƝǎŜƴƝ jako fuƴƪŎƛ őŀǎǳΣ ŎŜƭƪƻǾŞƘƻ ƻōƧŜƳƻǾŞƘƻ ǇǊǻǘƻƪǳ ƳƝǎƛőŜƳ a 

ǇƻƳŠǊǻ ǾǎǘǳǇƴƝŎƘ ǇǊǻǘƻƪǻ solventu a antisolventu. Takto sestavená kinetika míchání bude 

ƛƳǇƭŜƳŜƴǘƻǾłƴŀ Řƻ ƧƛȌ ŜȄƛǎǘǳƧƝŎƝƘƻ ƳƻŘŜƭǳ ƪǊȅǎǘŀƭƛȊŀŎŜΣ ŎƻȌ ǳƳƻȌƴƝ ōǳŘƻǳŎƝ ƻǇǘƛƳŀƭƛȊŀŎƛ 

celého procesu. 

 

 

  



In vitro aƴŀƭȇȊŀ ƛƴƘŀƭŀőƴƝŎƘ ǇǌƝǇǊŀǾƪǻ ǇǊƻ ƛƴ ǎƛǘǳ ǾȇǊƻōǳ 

antibiotik 

Bc. Anna Reiserová (M1) 

~ƪƻƭƛǘŜƭΥ LƴƎΦ 5Ŝƴƛǎŀ [ƛȊƻƶƻǾłΣ tƘΦ5Φ 

 

.ȅƭƻ ǇǊƻƪłȊłƴƻΣ ȌŜ ǊƻŘ AlliumΣ ȊŜƧƳŞƴŀ őŜǎƴŜƪ όAllium sativum), vykazuje antimikrobiální, 

ŀƴǘƛƳȅƪƻǘƛŎƪŞ ŀ ŀƴǘƛǇŀǊŀȊƛǘłǊƴƝ ǵőƛƴƪȅΣ ƪǘŜǊŞ Ƨǎƻǳ ǇǌƛǇƛǎƻǾłƴȅ ǎƭƻǳőŜƴƛƴŠ ŀƭƭƛŎƛƴǳΦ ¢ǾƻǊōŀ 

ŀƭƭƛŎƛƴǳ ƧŜ ǌƝȊŜƴŀ ŜƴȊȅƳŀǘƛŎƪƻǳ ǊŜŀƪŎƝΣ ƪŘŜ ǇǊŜƪǳǊȊƻǊŜƳ ǘŞǘƻ ǊŜŀƪŎŜ ƧŜ ŀƭƭƛƛƴΣ ŎƻȌ ƧŜ 

ƴŜǇǊƻǘŜƛƴƻƎŜƴƴƝ ŀƳƛƴƻƪȅǎŜƭƛƴŀΣ ƪǘŜǊł ƧŜ ǇǌƝǘƻƳƴŀ Ǿ ŎȅǘƻǇƭŀȊƳŠ ōǳƴŠƪ őŜǎƴŜƪǳΣ ƻŘŘŠƭŜƴŠ ƻŘ 

enzymu alliinásȅΣ ƪǘŜǊȇ ƧŜ ǳƭƻȌŜƴ ǾŜ ǾŀƪǳƻƭłŎƘΦ ± ŘǻǎƭŜŘƪǳ ǇƻǊǳǑŜƴƝ őŜǎƴŜƪƻǾŞ ōǳƶƪȅ ŘƻŎƘłȊƝ 

k iniciaci této enzymatické reakce za vzniku allicinu ς ŀƴǘƛōƛƻǘƛŎƪŞ ƭłǘƪȅ ǎ ƪǊłǘƪȇƳ ǇƻƭƻőŀǎŜƳ 

ǊƻȊǇŀŘǳΣ ŘƝƪȅ őŜƳǳȌ ǎŜ ƴŜǾȅǘǾłǌƝ ōŀƪǘŜǊƛłƭƴƝ ǊŜȊƛǎǘŜƴŎŜΦ !ƭƭƛŎƛƴ ƳǻȌŜ ōȇǘ ƛƴƘŀƭŀőƴŠ ǇƻŘłǾłƴ 

do plic, kdŜ ƳǻȌŜ ǳƳƻȌƴƛǘ ƭŞőōǳ ƭƻƪłƭƴƝŎƘ ōŀƪǘŜǊƛłƭƴƝŎƘ ƛƴŦŜƪŎƝΦ WŜ ǾǑŀƪ ƴǳǘƴŞ Ȋƴłǘ 

ƪƻƴŎŜƴǘǊŀŎŜΣ ƪǘŜǊŞ ǇǊƻ ǘŠƭƻ ƴŜƧǎƻǳ ǑƪƻŘƭƛǾŞ ŀ ȊłǊƻǾŜƶ ǵőƛƴƴŠ ȊŀōƝƧƝ ōŀƪǘŜǊƛŜΦ ¢ŀǘƻ ǇǊłŎŜ ǎŜ 

ȊŀƳŠǌǳƧŜ ƴŀ ǎǘǳŘƛǳƳ ǘƻȄƛŎƛǘȅ ŀƭƭƛŎƛƴǳ ƴŀ ǇƭƛŎƴƝ ōǳƶƪȅ όƭƛƴƛŜ !рпфύ ŀ ǳǊőŜƴƝ ƪƻƴŎŜƴǘǊŀŎƝ 

vhoŘƴȇŎƘ ǇǊƻ ǘŜǊŀǇŜǳǘƛŎƪŞ ǵőŜƭȅΦ tǊłŎŜ ǎǘǳŘǳƧŜ ǘƻȄƛŎƛǘǳ Ƨŀƪ ŜƴȊȅƳǳ όŀƭƭƛƴŀǎŀύΣ ǎǳōǎǘǊłǘǳ 

όŀƭƭƛƛƴύ ŀ ǇǊƻŘǳƪǘǳ όŀƭƭƛŎƛƴύ ǎŀƳƻǎǘŀǘƴŠΣ ǘŀƪ ǾŜ ŦƻǊƳŠ ƛƴƘŀƭŀőƴƝŎƘ ƳƛƪǊƻőłǎǘƛŎ ǇǌƛǇǊŀǾŜƴȇŎƘ 

sprejovým ǎǳǑŜƴƝƳΦ ± ŘŀƭǑƝƳ ƪǊƻƪǳ ōǳŘŜ ǎǘǳŘƻǾłƴ ŜŦŜƪǘ ƎƭǳǘŀǘƘƛƻƴǳ ƴŀ ȊƳƝǊƴŠƴƝ ǘƻȄƛŎƛǘȅ 

ŀƭƭƛŎƛƴǳΣ ŎƻȌ ōǳŘŜ ƴŀǇƻŘƻōƻǾŀǘ ǇƻŘƳƝƴƪȅ Ǿ ƭƛŘǎƪŞƳ ǘŠƭŜΣ ƪŘŜ ƧŜ ƎƭǳǘŀǘƘƛƻƴ ŘƻŘłǾłƴ Ȋ krevního 

ǌŜőƛǑǘŠ ŀ ŎƘǊłƴƝ ōǳƶƪȅ ǇǌŜŘ ƻȄƛŘŀőƴƝƳ ǎǘǊŜǎŜƳΣ ƴŀǇǌƝƪƭŀŘ ƛ Ǿ ŘǻǎƭŜŘƪǳ ǇǻǎƻōŜƴƝ ŀƭƭƛŎƛƴǳΦ 

 

  



Enkapsulace ōǳƴŠƪ Řƻ ƘȅŘǊƻƎŜƭǻ ǇƻƳƻŎƝ ǎǘƻǇ-flow 

litografie 

Bc. Alina Mamedova (M2) 

~ƪƻƭƛǘŜƭΥ ŘƻŎΦ LƴƎΦ ±ƛƻƭŀ ¢ƻƪłǊƻǾłΣ tƘΦ5. 

 

½ŀǇƻǳȊŘǌŜƴƝ ȌƛǾƻőƛǑƴȇŎƘ ŜǳƪŀǊȅƻǘƛŎƪȇŎƘ ōǳƴŠƪ Řƻ ǘǊƻƧǊƻȊƳŠǊƴŞ ǎǘǊǳƪǘǳǊȅ ƘȅŘǊƻƎŜƭǳ 

ǇǌŜŘǎǘŀǾǳƧŜ Ǿ ǎƻǳőŀǎƴŞƳ ǘƪłƶƻǾŞƳ ƛƴȌŜƴȇǊǎǘǾƝ ǇƻƪǊƻőƛƭŜƧǑƝ ŀƭǘŜǊƴŀǘƛǾǳ ƪŜ ƪƭŀǎƛŎƪŞ 

ŘǾƻƧǊƻȊƳŠǊƴŞ ƪǳƭǘƛǾŀŎƛ ƴŀ ǇƭŀǎǘƻǾȇŎƘ ǇƻǾǊǑƝŎƘΦ IȅŘǊƻƎŜƭ Ƴł ǎŎƘƻǇƴƻǎǘ ǎƛƳǳƭƻǾŀǘ ǇǌƛǊƻȊŜƴŞ 

ǇǊƻǎǘǌŜŘƝ ŜȄǘǊŀŎŜƭǳƭłǊƴƝ ƳŀǘǊƛȄ ŀ ǳƳƻȌƶǳƧŜ ȊƪƻǳƳŀǘ ōǳƴŠőƴƻǳ ŦȅȊƛƻƭƻƎƛƛ ƛ morfologii 

v ǇƻŘƳƝƴƪłŎƘ ǾƝŎŜ ǎŜ ōƭƝȌƝŎƝŎƘ in vivo. Cílem této práce je najít biokompatibilní hydrogel pro 

enkaǇǎǳƭŀŎƛ ōǳƴŠƪ ǇǌŜŘƴƝƘƻ ȊƪǌƝȌŜƴŞƘƻ ǾŀȊǳ ǾƘƻŘƴȇ ǇǊƻ ǾȇǊƻōǳ ƳƛƪǊƻőłǘƛŎ ǇƻƳƻŎƝ 

mikrofluidní techniky stop-Ŧƭƻǿ ƭƛǘƻƎǊŀŦƛŜΣ ƪǘŜǊł ǾȅǳȌƝǾł ¦± ǎǾŠǘƭƻ ŀ ŦƻǘƻƳŀǎƪǳΦ IƭŜŘŀƴȇ 

ƘȅŘǊƻƎŜƭ ōȅ ƳŠƭ ȊŀƧƛǎǘƛǘ ŘƻǎǘŀǘŜőƴƻǳ ȌƛǾƻǘŀǎŎƘƻǇƴƻǎǘ ōǳƴŠƪ Ǉƻ Řƻōǳ ƴŠƪƻƭƛƪŀ ŘƴƝ ŀ ȊłǊƻǾŜƶ 

poƭȅƳŜǊƛȊƻǾŀǘ ǇǻǎƻōŜƴƝƳ ¦± ȊłǌŜƴƝΦ tǊłŎŜ ǇǊŜȊŜƴǘǳƧŜ ǾȇǎƭŜŘƪȅ ǘŜǎǘƻǾłƴƝ őǘȅǌ ǊǻȊƴȇŎƘ 

ƳŜǘŀƪǊȅƭƻǾŀƴȇŎƘ ƘȅŘǊƻƎŜƭǻΦ ¿ƛǾƻǘŀǎŎƘƻǇƴƻǎǘ ōǳƴŠƪ Ǿ objemu hydrogelu byla vyhodnocena 

ǇƻƳƻŎƝ ŦƭǳƻǊŜǎŎŜƴőƴƝƘƻ ōŀǊǾŜƴƝ ŀ ƪƻƴŦƻƪłƭƴƝƘƻ ƳƛƪǊƻǎƪƻǇǳΦ 5łƭŜ ōȅƭ ȊƪƻǳƳłƴ ǇǊǻōŠƘ 

polymerŀŎŜ ǘŠŎƘǘƻ ƘȅŘǊƻƎŜƭǻ ǳǾƴƛǘǌ ƳƛƪǊƻŦƭǳƛŘƴƝƘƻ őƛǇǳ ŀ ƧŜƧƛŎƘ ŎŜƭƪƻǾł ƪƻƳǇŀǘƛōƛƭƛǘŀ 

s technikou stop-Ŧƭƻǿ ƭƛǘƻƎǊŀŦƛŜΦ ¢Ŝƴǘƻ ǾȇȊƪǳƳ ǇƻǎƭƻǳȌƝ ǇǊƻ ǇǌƝǇǊŀǾǳ ƳƛƪǊƻǊƻōƻǘǻ ŀ ȊƪƻǳƳłƴƝ 

ǾƭƛǾǳ ƳŜŎƘŀƴƻǎǘƛƳǳƭŀŎŜ ōǳƴŠƪ ƴŀ ǇǊƻŘǳƪŎƛ ǇǊƻȊłƴŠǘƭƛǾȇŎƘ ŎȅǘƻƪƛƴǻΣ ŎƻȌ ǇǌƛƴŜǎŜ ŘǻƭŜȌƛǘé 

ǇƻȊƴŀǘƪȅ ǇǊƻ ƭŞőōǳ ƻǊǘƻǇŜŘƛŎƪȇŎƘ ǇƻǊŀƴŠƴƝ ŀ ƻƴŜƳƻŎƴŠƴƝ ǾŀȊǻ ŀ ǑƭŀŎƘΦ  

    

Obr. 2Υ !ύ о5 ǊƻȊƭƻȌŜƴƝ ōǳƴŠƪ Ǿ ƘȅŘǊƻƎŜƭǳ ŀ ƧŜƧƛŎƘ ȌƛǾƻǘŀǎŎƘƻǇƴƻǎǘ όȊŜƭŜƴŞ - ȌƛǾŞΣ őŜǊǾŜƴŞ - mrtvé), B) 
ǎŎƘŞƳŀ ǳǎǇƻǌłŘłƴƝ ǎǘƻǇ-flow litografie 
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Innovative Solvent-Based Recycling: Closing the Loop on 

Plastic Waste 

.ŎΦ [ǳŘƳƛƭŀ yƛƘłƪƻǾł όaнύ 

Supervisor: prof. Dr. Ing. Juraj Kosek 

 

Plastic materials are indispensable and irreplaceable and their production is increasing. However, for 

most plastics and textiles we do not know an efficient way of recycling them. Unfortunately, no 

method has yet been devised to solve the problem of increasing waste, as it is cheaper to produce 

new plastic than to recycle the used one. This work demonstrates a new approach to close the plastic 

waste loop and illustrates this approach on polyolefins and textiles. We are optimizing the developed 

method of solvent-based additives removal to ease-up the subsequent plastic processing and 

recycling. The apparatus was designed, constructed and tested in our laboratory, allowing flexible 

adjustment and optimization of the recycling process. It is not easy to puzzle out the composition of 

additives and their concentration in the polymer matrix. Therefore we prepared calibration samples 

of polymers with additives and characterized them by Raman and IR spectroscopy as principal tools 

monitoring the process conditions efficiency. As a case study we decolorized textiles with solvents, 

looking for the most efficient solvent. The goal is to develop a simple, inexpensive and sophisticated 

method for recycling plastics that will be integrated into the chain of existing recycling technologies. 
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.ŎΦ !ŘŀƳ {ŜŘƭŀőƝƪ όaнύ 

Supervisor: Ing. Petr Mazúr PhD. 

 

As the global population keeps growing, energy demands are surging, leading to considerable 

environmental pollution and accelerating climate change. To address these issues, world is 

increasingly shifting toward renewable energy sources as a viable alternative to fossil fuels. 

However, these are typically intermittent, which destabilizes the power grid. Zinc-air hybrid 

flow batteries (ZAHFBs) offer a promising stationary energy storage solution for renewables. 

ZAHFBs use zinc and oxygen, which are abundant and non-toxic materials, making them a 

cheaper and more eco-friendly alternative to traditional ones. Energy in ZAHFBs is stored in 

the form of solid layer of zinc deposited on the surface of the negative electrode during 

charging. Despite several ongoing efforts, there are still serious problems with the zinc anode, 

such as non-homogeneous deposition, dendritic growth and self-discharging. The latter issue 

is mainly caused by corrosion of the zinc anode, during which the deposited zinc reacts with 

electrolyte, forming zincate ions and generating hydrogen gas. This work systematically 

investigates self-discharging in ZAHFBs at different conditions (states of charge, 

temperatures), both for spherical particles and deposited layers, to gain a deeper 

understanding of the process. 

 

The image of desirable homogeneous and crystalline zinc structure deposited in our laboratory. 



Studium interakce farmaceutických nanokrysǘŀƭǻ ǎ 

ōǳƴŠőƴȇƳƛ ǎŦŜǊƻƛŘȅ 

.ŎΦ Iŀƴŀ aƻǊŀǾőƝƪƻǾł όaмύ 

~ƪƻƭƛǘŜƭΥ LƴƎΦ 5Ŝƴƛǎŀ [ƛȊƻƶƻǾłΣ tƘΦ5Φ 

 

aƻŘŜǊƴƝ ƭŞőƛǾŀ ǎŜ őŀǎǘƻ ǇƻǘƪłǾŀƧƝ ǎ ǇǊƻōƭŞƳŜƳ ƴƝȊƪŞ ǊƻȊǇǳǎǘƴƻǎǘƛ ǾŜ ǾƻŘŠ ŀ Ǿ ŘǻǎƭŜŘƪǳ ǘƻƘƻ 

ƛ ǎ ƴƝȊƪƻǳ ōƛƻƭƻƎƛŎƪƻǳ ŘƻǎǘǳǇƴƻǎǘƝ Ǉƻ ƻǊłƭƴƝƳ ǇƻŘłƴƝΦ WŜŘƴƝƳ Ȋ ƳƻȌƴȇŎƘ ǌŜǑŜƴƝ ǘƻƘƻǘƻ 

ǇǊƻōƭŞƳǳ ƧŜ ǘǾƻǊōŀ ƴŀƴƻƪǊȅǎǘŀƭǻΣ őłǎǘƛŎ ǎƭƻȌŜƴȇŎƘ Ȋ ƧłŘǊŀ ǘǾƻǌŜƴŞƘƻ ǵőƛƴƴƻǳ ƭłǘƪou a obalu 

ȊŜ ǎǳǊŦŀƪǘŀƴǘǻΣ ƪǘŜǊŞ ŘƝƪȅ ǾŜƭƪŞƳǳ ǎǇŜŎƛŦƛŎƪŞƳǳ ǇƻǾǊŎƘǳ ǳǊȅŎƘƭǳƧƝ ǊƻȊǇƻǳǑǘŠƴƝ ƭŞőƛǾΦ ± ǘŞǘƻ 

ǇǊłŎƛ ōȅƭŀ ǇǊƻ ǇǌƝǇǊŀǾǳ ƴŀƴƻƪǊȅǎǘŀƭǻ ǾȅǳȌƛǘŀ ƭłǘƪŀ ƪǳǊƪǳƳƛƴΣ ƪǘŜǊł Ƴł ǑƛǊƻƪŞ ǎǇŜƪǘǊǳƳ 

ōƛƻƭƻƎƛŎƪȇŎƘ ǵőƛƴƪǻΣ ƴƝȊƪƻǳ ƻǊłƭƴƝ ōƛƻƭƻƎƛŎƪƻǳ ŘƻǎǘǳǇƴƻǎǘ ŀ vykazujŜ ŦƭǳƻǊŜǎŎŜƴŎƛΦ tǌƛ 

ǘŜǎǘƻǾłƴƝ ƭŞőƛǾ ƧŜ ǘŀƪŞ őŀǎǘƻ ǎƴŀƘŀ ƻ ǘǾƻǊōǳ ǎǇƻƭŜƘƭƛǾŠƧǑƝƘƻ in vitro modelu, který by byl 

ǇƻŘƻōƴŠƧǑƝ ǘƪłƴƝƳ Ǿ ŎƝƭƻǾŞ ƻōƭŀǎǘƛ ŀ ŘƝƪȅ ƪǘŜǊŞƳǳ ōȅ ōȅƭƻ ƳƻȌƴŞ ƭŞǇŜ ǎƭŜŘƻǾŀǘ ƛƴǘŜǊŀƪŎŜ 

ǵőƛƴƴȇŎƘ ƭłǘŜƪ ǎ ŎƝƭƻǾƻǳ ǘƪłƴƝ ŀ ƻƳŜȊƛǘ ƳƴƻȌǎǘǾƝ ǘŜǎǘƻǾłƴí in vivo ƴŀ ȊǾƝǌŜŎƝŎƘ ƳƻŘŜƭŜŎƘΦ ¢ƝƳǘƻ 

ƳƻŘŜƭŜƳ ōȅƭȅ Ǿ ǘŞǘƻ ǇǊłŎƛ ōǳƴŠőƴŞ ǎŦŜǊƻƛŘȅ linie HT-29 (Obrázek 1). Byl zkoumán vliv velikosti 

ŀ Řƻōȅ ǇǻǎƻōŜƴƝ ƴŀƴƻƪǊȅǎǘŀƭǻ ƴŀ ōǳƴŠőƴŞ ǎŦŜǊƻƛŘȅ ŀ ǘȅǘƻ ƛƴǘŜǊŀƪŎŜ ōȅƭȅ ǾȅƘƻŘƴƻŎŜƴȅ ǇƻƳƻŎƝ 

konfokální mikroskopie. Práce dáƭŜ ƴŀǾǊƘǳƧŜ ōǳŘƻǳŎƝ ǾȇȊƪǳƳ ȊŀƳŠǌŜƴȇ ƴŀ ŀǇƭƛƪŀŎƛ ȊƝǎƪŀƴȇŎƘ 

ǇƻȊƴŀǘƪǻ ƴŀ ƭŞőƛǾƻ ƴƛƴǘŜŘŀƴƛōΣ ƪǘŜǊŞ ǎŜ ǇƻǳȌƝǾł ƪŜ ȊǇƻƳŀƭŜƴƝ ǇǊƻƎǊŜǎŜ ƛŘƛƻǇŀǘƛŎƪŞ ǇƭƛŎƴƝ 

fibrózy. 

 

hōǊłȊŜƪ мΥ LƭǳǎǘǊŀŎŜ ōǳƴŠőƴŞƘƻ ǎŦŜǊƻƛŘǳ όƳƻŘǊłύ ƛƴǘŜǊŀƎǳƧƝŎƝƘƻ ǎ ƴŀƴƻƪǊȅǎǘŀƭȅ ƭŞőƛǾŀ 

ƪǳǊƪǳƳƛƴ όőŜǊǾŜƴłύΦ ±ŜƭƛƪƻǎǘƴƝ ǇƻƳŠǊȅ ƻōƧŜƪǘǻ Ǿ ƛƭǳǎǘǊŀŎƛ ƴŜƧǎƻǳ ǊŜŀƭƛǎǘƛŎƪŞΦ 

  



Nanosuspension Preparation for Effective Nebulization 

of Poorly Water-Soluble Drugs 

Bc. Hynek Housar (M1) 

~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ LƴƎΦ aƛǊƻǎƭŀǾ ~ƻƽǑΣ tƘΦ5Φ 

 

Bioavailability is a crucial metric for evaluating drug effectiveness in the pharmaceutical 

industry. Modern drug development, driven by combinatorial chemistry and innovative 

design, often results in formulations with higher molecular weights, increased lipophilicity, 

and, notably, lower hydrophilicity. For a drug to be absorbed via the portal vein and thus act, 

it must be present in its solute form after administration. Therefore, the solubility of drugs in 

water plays a vital role in determining bioavailability. However, this route can be overcome 

by lipid-based formulations that are preferentially absorbed via the lymphatic system. Our 

long-term research is dedicated to enhancing the viability of water-insoluble cannabinoids for 

use in treating rheumatoid arthritis. In this project, we optimized micro- and nanoemulsions, 

which were validated through in vivo studies involving both oral and intravenous 

administration. Based on the bioavailability results, a focused study was conducted on 

nanoparticles. Nanoparticle formulations were evaluated based on their composition, 

surfactant type, and size distribution regarding their final bioavailability. The system was 

further developed towards the solid form to increase shelf life while conserving high 

bioavailability. 

 

  



tǌƝǇǊŀǾŀ ŀ ŎƘŀǊŀƪǘŜǊƛȊŀŎŜ tŘκ{{½-13 jako aktivního 

materiálu pro adsorpci NOx 

Bc. Marek Martinian Kolátor (M2) 

~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ LƴƎΦ tŜǘǊ YƻőƝΣ tƘΦ5Φ 

 

Výfukové plyny, kterŞ Ƨǎƻǳ ǇǊƻŘǳƪƻǾłƴȅ ŀǳǘƻƳƻōƛƭƻǾƻǳ ŘƻǇǊŀǾƻǳΣ ǎŜ ǾȇȊƴŀƳƴŠ ǇƻŘƝƭŜƧƝ ƴŀ 

zneőiǑtŠnƝ ƻǾȊŘǳǑƝΦ aŜȊƛ ƘƭŀǾƴƝ ȊŀǌƝȊŜƴƝ ǇǊƻ ƻŘǎǘǊŀƴŠƴƝ ǇǊƻŘǳƪƻǾŀƴȇŎƘ ȊǇƭƻŘƛƴ ǇŀǘǌƝ ƴŀǇǌƝƪƭŀŘ 

trojcestné katalyzátory (angl. three-way catalyst neboli TWC) nebo katalyzátory pro selektivní 

ǊŜŘǳƪŎƛ ƻȄƛŘǻ ŘǳǎƝƪǳ ό{/wύΦ ¢ȅǘƻ ƪŀǘŀƭȅȊłǘƻǊȅ ŀƭŜ ƴŜŦǳƴƎǳƧƝ Ǉǌƛ ƴƝȊƪȇŎƘ ǘeplotách, a proto jsou 

Ǿ ŘƴŜǑƴƝ ŘƻōŠ ǎǘǳŘŜƴŞ ǎǘŀǊǘȅ ǎǘłƭŜ ƧŜŘƴƝƳ Ȋ ƘƭŀǾƴƝŎƘ ǇǊƻōƭŞƳǻΦ aƻȌƴŞ ǌŜǑŜƴƝ ǘƻƘƻǘƻ 

problému nabízejí pasivní adsorbéry NOx όtb!ύΣ ƪǘŜǊŞ ǎƭƻǳȌƝ ƪ ȊŀŎƘȅŎŜƴƝ ƻȄƛŘǻ ŘǳǎƝƪǳ Ǉǌƛ 

ƴƝȊƪȇŎƘ ǘŜǇƭƻǘłŎƘΦ tǌƛ ǾȅǑǑƝŎƘ ǘŜǇƭƻǘłŎƘΣ ƪŘȅ ¢²/ ŀ {/w ŘƻǎłƘƴƻǳ ƻǇǘƛƳłƭƴƝ ǇǊƻǾƻȊƴƝ ǊŜȌƛƳΣ 

jsou pak zachycené NOx ŘŜǎƻǊōƻǾłƴȅ ŀ ǵőƛƴƴŠ ȊǊŜŘǳƪƻǾłƴȅΦ ¢ŀǘƻ ǇǊłŎŜ ǎŜ ǾŠƴƻǾŀƭŀ ǇǌƝǇǊŀǾŠ 

takového aktivního materiálu pro adsorpci a desorpci NOx. Zeolit typu HSSZ-13 byl 

ƴŀƛƳǇǊŜƎƴƻǾłƴ ǊƻȊǘƻƪŜƳ ƴƛǘǊłǘǳ tŘΣ ǎǳǑŜƴ ŀ ƴłǎƭŜŘƴŠ ƪŀƭŎƛƴƻǾłƴ ǘŀƪΣ ŀōȅ ŘƻǑƭƻ ƪ navázání 

ƧŜŘƴƻǘƭƛǾȇŎƘ ƪŀǘƛƻƴǘǻ tŘ ƴŀ .ǊǀƴǎǘŜŘƻǾŀ ƪȅǎŜƭł ŎŜƴǘǊŀ ǾŜ ǎǘǊǳƪǘǳǌŜ ȊŜƻƭƛǘǳΦ ¢ƝƳ ōȅƭŀ ȊƝǎƪłƴŀ 

Ǿȅǎƻƪł ŘƛǎǇŜǊȊŜ ǇŀƭłŘƛŀ ŀ ǘŀǘƻ ŀƪǘƛǾƴƝ ƳƝǎǘŀ ǳƳƻȌƴƛƭŀ ǇƻȌŀŘƻǾŀƴƻǳ ŀŘǎƻǊǇŎƛ bh Ȋŀ ƴƝȊƪȇŎƘ 

ǘŜǇƭƻǘΦ tǌƛǇǊŀǾŜƴŞ ǾȊƻǊƪȅ ōȅƭȅ ŎƘŀǊŀƪǘŜǊizovány pomocí skenovací a transmisní elektronové 

ƳƛƪǊƻǎƪƻǇƛŜ ŀ ŎƘŜƳƛǎƻǊǇŎŜ ǇǊƻ ǳǊőŜƴƝ Ǉƻőǘǳ ŀƪǘƛǾƴƝŎƘ ƳƝǎǘΦ 

 

  



Testování Pd/SSZ-13 jako aktivního materiálu pro 

adsorpci NOx 

Bc. Zuzana Coufalová (M1) 

~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ LƴƎΦ tŜǘǊ YƻőƝΣ tƘΦ5Φ 

 

!ǳǘƻƳƻōƛƭȅ ǎŜ ǎǇŀƭƻǾŀŎƝƳƛ ƳƻǘƻǊȅ ǾȇȊƴŀƳƴŠ ǇǌƛǎǇƝǾŀƧƝ ƪ ȊƴŜőƛǑǘŠƴƝ ƻǾȊŘǳǑƝΦ WŜŘƴƻǳ 

z ƴŜƧǾŠǘǑƝŎƘ ǾȇȊŜǾ ƧŜ ǎƴƛȌƻǾłƴƝ ŜƳƛǎƝ ƻȄƛŘǻ ŘǳǎƝƪǳ όbhxύ ǳ ŘƛŜǎŜƭƻǾȇŎƘ ƳƻǘƻǊǻΦ ±ŠǘǑƛƴƻǳ ǎŜ 

ǇƻǳȌƝǾł ǎȅǎǘŞƳ ǎŜƭŜƪǘƛǾƴƝ ƪŀǘŀƭȅǘƛŎƪŞ ǊŜŘǳƪŎŜ ό{/wύΦ Y jeho fungování je nutný amoniak (NH3) 

ǾȊƴƛƪƭȇ ǘŜǇŜƭƴȇƳ ǊƻȊƪƭŀŘŜƳ ǾƻŘƴŞƘƻ ǊƻȊǘƻƪǳ ƳƻőƻǾƛƴȅΣ ƪǘŜǊȇ ƧŜ ȊƴłƳȇ Ƨŀƪƻ ǇǌƝǎŀŘŀ !Ř.ƭǳŜΦ 

Redukcí NOx v SCR vzniká dusík (N2) a vodní pára (H2hύΦ tǊƻŎŜǎ {/w ȊŀőƝƴł ōȇǘ ǵőƛƴƴȇ ƻŘ 

ǘŜǇƭƻǘȅ ǇǌƛōƭƛȌƴŠ нлл ϲ/Σ ŀƭŜ Ǉǌƛ ƴƛȌǑƝŎƘ ǘŜǇƭƻǘłŎƘ ōŠƘŜƳ ǎǘǳŘŜƴŞƳ ǎǘŀǊǘǳ ƳǻȌŜ ŘƻŎƘłȊŜǘ 

k úniku NOxΦ tǊƻ ǇƻǘƭŀőŜƴƝ ǘƻƘƻǘƻ ƴŜȌłŘƻǳŎƝƘƻ ƧŜǾǳ ƧŜ ƳƻȌƴŞ ǇǌƛŘŀǘ Řƻ ǎȅǎǘŞƳǳ őƛǑǘŠƴƝ 

ǾȇŦǳƪƻǾȇŎƘ Ǉƭȅƴǻ ǇŀǎƛǾƴƝ ŀŘǎƻǊōŞǊ bhx όtb!ύΣ ƪǘŜǊȇ ŘƻőŀǎƴŠ ȊŀŎƘȅǘłǾł bhx  

Ǉǌƛ ƴƛȌǑƝŎƘ ǘŜǇƭƻǘłŎƘ ŀ ǳǾƻƭƶǳƧŜ ƧŜ Ǉƻ ȊŀƘǌłǘƝ ƴŀ ǇǊƻǾƻȊƴƝ ǘŜǇƭƻǘǳΣ ƪŘȅ ǳȌ ƳƻƘƻǳ ōȇǘ ǵőƛƴƴŠ 

zredukovány pomocí SCR. Jako materiál pro PNA byl v této práci zvolen Pd/SSZ-13 zeolit, 

ǇǊƻǘƻȌŜ ƧŜ ŘƻǎǘŀǘŜőƴŠ ǎǘŀōƛƭƴƝ ŀ ǎŎƘƻǇŜƴ ȊŀŎƘȅǘłǾŀǘ bhx za nízkých teplot. V laboratorním 

ǊŜŀƪǘƻǊǳ ōȅƭŀ ǘŜǎǘƻǾłƴŀ ŀŘǎƻǊǇőƴƝ ƪŀǇŀŎƛǘŀ ƛ ǊȅŎƘƭƻǎǘ ŀŘǎƻǊǇŎŜ a desorpce NOx na tomto 

ǇǊłǑƪƻǾŞƳ ƪŀǘŀƭȅȊłǘƻǊǳΦ bŀƳŠǌŜƴł Řŀǘŀ ǳƳƻȌƶǳƧƝ ǾȅƘƻŘƴƻŎŜƴƝ ƪƛƴŜǘƛŎƪȇŎƘ ǇŀǊŀƳŜǘǊǻΣ ŘƝƪȅ 

kterým lze pak simulovat provoz celého kombinovaného systému PNA-SCR a najít jeho 

ǾƘƻŘƴƻǳ ƪƻƴŦƛƎǳǊŀŎƛ ǇǊƻ ŘƻǎŀȌŜƴƝ ǾȅǎƻƪŞ ƪƻƴǾŜǊȊŜ bhx. 

  



Crystallinity change of semi-crystalline polyolefins 

during the sorption of penetrants 

Bc. Ondrej Melo (M1) 

Supervisor: prof. Dr. Ing. Juraj Kosek 

 

Polyethylene (PE) is one of the most important and widely produced polymer materials. While 

many studies have examined sorption processes in PE, most assume crystallinity remains 

constant and unaffected by sorption. In contrast, this study demonstrates that crystallinity 

changes occur during penetrant sorption, altering the semi-crystalline morphology of PE. 

Using time-domain nuclear magnetic resonance (TD-NMR), we quantify these crystallinity 

changes during the sorption of various gaseous penetrants. Experiments conducted from 

ambient temperature up to 55 °C reveal the effect of elevated temperature on sorption 

behaviour. Additionally, the crystallinity changes dynamics observed with TD-NMR provides 

insights into diffusion processes in PE, which are essential for understanding polymerization 

reaction and degassing kinetics. 

  



Stanovení konvektivní ǎƭƻȌƪȅ Ǉǌƛ ƳŠǌŜƴƝ ǘŜǇŜƭƴŞƘƻ ǘƻƪǳ Ǿ 

ǇǊƻǎǘǌŜŘƝ ǇƻȌłǊǳ 

Bc. Dalibor Krunt (M1) 

~ƪƻƭƛǘŜƭΥ doc. Dr. Ing. Milan Jahoda 

 

tƻȌłǊȅ ǇǌŜŘǎǘŀǾǳƧƝ ƧŜŘƴȅ Ȋ ƴŜƧƘƻǊǑƝŎƘ ǘȅǇǻ ƘŀǾłǊƛƝ ƴŜƧŜƴ Ǿ ŎƘŜƳƛŎƪŞƳ ǇǊǻƳȅǎƭǳΣ ƴŜōƻǙ őŀǎǘƻ 

ȊǇǻǎƻōǳƧƝ ǾŜƭƪŞ ƳŀǘŜǊƛłƭƴƝ ǑƪƻŘȅ ŀ ȊǘǊłǘȅ ƴŀ ȌƛǾƻǘŜŎƘΦ ½ŀǎŀƘǳƧƝŎƝ Ƙŀǎƛőƛ őŜƭƝ ŜȄǘǊŞƳƴƝƳǳ 

ƴŜōŜȊǇŜőƝ ƪǾǻƭƛ ǾȅǎƻƪȇƳ ǘŜǇƭƻǘłƳΣ ǘƻȄƛŎƪȇƳ ǇƭȅƴǻƳ ŀ ƪƻǳǌƛΣ ƪǘŜǊȇ ȊƘƻǊǑǳƧŜ ǾƛŘƛǘŜƭƴƻǎǘΦ 

tƻȌłǊƴƝ ƛƴȌŜƴȇǊǎǘǾƝ ǎŜ ǎƴŀȌƝ ȊƭŜǇǑƛǘ ōŜȊǇŜőƴƻǎǘ ŀ ƻŎƘǊŀƴǳ Ƨŀƪ ȊŀǎŀƘǳƧƝŎƝŎƘ ƧŜŘƴƻǘŜƪΣ ǘŀƪ 

ƳŀƧŜǘƪǳΦ YŜ ȊƧƛǑǘŠƴƝ ǘŜǇŜƭƴŞƘƻ ǘƻƪǳ ǎŜ ŘƴŜǎ ǇƻǳȌƝǾŀƧƝ ƴłƪƭŀŘƴŞ ŀ ƪǌŜƘƪŞ ǎŜƴȊƻǊȅΣ ŎƻȌ ǾǑŀƪ 

ƪƻƳǇƭƛƪǳƧŜ ƧŜƧƛŎƘ ǾȅǳȌƛǘƝ Ǿ ǘŜǊŞƴƴƝŎƘ ǇƻŘƳƝƴƪłŎƘΦ IƭŜŘł ǎŜ ǇǊƻǘƻ ŀƭǘŜǊƴŀǘƛǾŀ, kterou by mohl 

být ŘŜǎƪƻǾȇ ǘŜǊƳƻőƭłƴŜƪΣ ƧŜƴȌ ƧŜ ƧŜŘƴƻŘǳǑǑƝ, ƻŘƻƭƴŠƧǑƝ ŀ ƭŜǾƴŠƧǑƝ. WŜŘƴł ǎŜ ƻ ȊŀǌƝȊŜƴƝ ǎƪƭłŘŀƧƝŎƝ 

se z kovové destiőƪȅΣ ƻǇƭłǑǙƻǾŀƴŞƘƻ ǘŜǊƳƻőƭłƴƪǳ ŀ ƛȊƻƭŀŎŜΦ  

tǊƻ ǎǇƻƭŜƘƭƛǾŞ ƳŠǌŜƴƝ ƧŜ ǇƻǘǌŜōŀ ƻǇǘƛƳŀƭƛȊƻǾŀǘ ǇǊƻǾŜŘŜƴƝ ǘŜǊƳƻőƭłƴƪǳ ǇǊƻ ƴłǊƻőƴŞ 

podmínky. ½ŀƳŠǌƝƳ ǎŜ ƴŀ ǾȇōŠǊ ƳŀǘŜǊƛłƭǻ ƛȊƻƭŀŎŜ ŀ spojení izolace s ǘŜǊƳƻőƭłƴƪŜƳΦ 

Provedení musí být takové, aby odolalo vysokým teplotám, vykazovalo mechanickou odolnost 

ŀ ǳƳƻȌƴƛƭƻ Ŏƻ ƴŜƧǇǌŜǎƴŠƧǑƝ ƳŠǌŜƴƝΦ ±ȇȊƪǳƳ ōǳŘŜ ǇǊƻōƝƘŀǘ ǾŜ ǎǇƻƭǳǇǊłŎƛ ǎ ¢ŜŎƘƴƛŎƪȇƳ 

ǵǎǘŀǾŜƳ ǇƻȌłǊƴƝ ƻŎƘǊŀƴȅ I½{ 2wΦ aŠǌŜƴƝ ōǳŘƻǳ ǇǊƻōƝƘŀǘ ƴŀ ƪƽƴƛŎƪŞƳ ƪŀƭƻǊƛƳŜǘǊǳΦ 5łƭŜ 

bude provedena kalibrace, která zajistí stabilní a spolehlivá data o tepelném toku v 

ǇǊƻƳŠƴƭƛǾȇŎƘ ǇƻŘƳƝƴƪłŎƘ ǇƻȌłǊǳΦ 

 

  



Characterization of Redox Flow Battery Tanks using 

Computational Fluid Dynamics (CFD) 

B.Sc. Martin Matej (M1) 

~ƪƻƭƛǘŜƭΥ ŘƻŎΦ LƴƎΦ !ƭŜȄŀƴŘǊ ½ǳōƻǾΣ tƘΦ5Φ  

 

Use more renewable sources! That is the maxim, under which the industries race to shift from 

mainstream energy sources to renewable ones. Consequently, this has led to the increased 

use of Energy Storage Systems (ESS) to mitigate the unfavorable consequences of the 

transformation. One of many of such systems is the Redox Flow Battery (RFB). Among the 

advantages of this energy storage are a longer cycle life and lower environmental footprint 

compared to standard batteries, as well as their simple scalability. On the other hand, their 

energy density is not as high as that of standard batteries, limiting them to stationary ESS uses 

only. This work characterizes the flow in the storage tanks of the RFB through Computational 

Fluid Dynamics (CFD). Selected tank geometries are characterized under different operation 

conditions. The observations aim to identify the optimal conditions and subsequently 

increase the efficiency of the system.  

  



Modelling of emulsion copolymerization: Identifiability 

analysis 

 .ŎΦ aƻƴƛƪŀ tƻƭłőƪƻǾł όaмύ 

 ~ƪolitel: doc. Ing. Alexandr Zubov, Ph.D. 

 

A common challenge encountered in the mathematical modelling of engineering processes is 

the presence of numerous input parameters, which can reduce the overall robustness and 

predictive power of the model. To identify the most influential parameters in complex 

models, the Global Sensitivity Analysis (GSA) is frequently employed, analysing how changes 

across the whole input space of parameters affect the model outputs. This work focuses on 

the emulsion polymerization process, a type of heterogeneous free-radical polymerization 

that is widely used in the manufacture of latex products for use in coatings, adhesives, 

pigments or biomedical applications. The model addresses the copolymerization of styrene 

and butyl acrylate in a semi-batch, isothermal reactor, considering complex kinetics and mass 

transfer between three phases: monomer droplets, latex particles and the aqueous phase. 

The Morris screening method, one of the GSA methods, was employed to statistically 

evaluate the relative effect of each input parameter on the predicted outputs (conversion of 

monomers, latex solid content, average polymer molecular weights). This allows for the 

model reduction and is vital in the process of parameter estimation from experimental data. 

 

  



Zpracování farmaceutických nanosuspenzí metodou 

ǊƻȊǇǊŀǑƻǾŀŎƝƘƻ ǎǳǑŜƴƝ 

 .ŎΦ ±ƻƧǘŠŎƘ IŀƳǇƭ όaмύ 

 ~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ CǊŀƴǘƛǑŜƪ ~ǘŠǇłƴŜƪΣ tƘΦ5Φ 

 

IƭŀǾƴƝƳ ƴŜŘǳƘŜƳ ǇŜǊƻǊłƭƴŠ ǇƻŘłǾŀƴȇŎƘ ƭŞőƛǾ ƧŜ ƧŜƧƛŎƘ ƴƝȊƪł ōƛƻƭƻƎƛŎƪá dostupnost, 

ȊǇǻǎƻōŜƴł ƴƝȊƪƻǳ ǊƻȊǇǳǎǘƴƻǎǘƝ ŀ ǇŜǊƳŜŀōƛƭƛǘƻǳΦ ¢ȅ Ƨǎƻǳ ǇǊƻ ǾŠǘǑƛƴǳ ƴƻǾȇŎƘ ƭŞőƛǾ a látek 

s ǇƻǘŜƴŎƛłƭƴƝƳ ƭŞőƛǾȇƳ ǵőƛƴƪŜƳ ǾŜƭƳƛ ƴƝȊƪŞΣ ŎƻȌ Ƴł Ȋŀ ƴłǎƭŜŘŜƪ ƪƻƳǇƭƛƪŀŎŜ ǎ ƧŜƧƛŎƘ ǾȇǾƻƧŜƳ 

ŀ ǘŜǎǘƻǾłƴƝƳΣ ƴŜōƻ ƧŜƧƛŎƘ ǵǇƭƴŞ ȊŀǾǊƘƴǳǘƝΦ ¢Ŝƴǘƻ ǇǊƻōƭŞƳ ǎŜ őŀǎǘƻ ǌŜǑƝ ǎȅƴǘŞȊƻǳ ǇǊƻƭŞőƛǾΣ 

nebo ȊǾȇǑŜƴƝƳ ƳƴƻȌǎǘǾƝ ƭŞőƛǾŀ ŀ ŜȄŎƛǇƛŜƴǘǻΣ ŎƻȌ ǾŜŘŜ ƪŜ ȊǾȇǑŜƴƝ ƴłƪƭŀŘǻΣ ƴŜōƻ ǳ ƪƻƴƪǊŞǘƴƝ 

látky není tento postup ǾǻōŜŎ ƳƻȌƴȇΦ aƻȌƴȇƳ ǌŜǑŜƴƝƳΣ ƪǘŜǊȇƳ ǎŜ ǾŜ ǎǾŞ ǇǊłŎƛ ȊŀōȇǾłƳΣ ƧŜ 

ǇǌƝǇǊŀǾŀ ǵőƛƴƴȇŎƘ ŦŀǊƳŀŎŜǳǘƛŎƪȇŎƘ ƭłǘŜƪ ǾŜ ŦƻǊƳŠ ƪƻƭƻƛŘƴŠ ǎǘŀōƛƭƴƝ ƴŀƴƻǎǳǎǇŜƴȊŜ 

Ǉǌƛpravenou mokrým mletím jako meziproduktu ŀ ƴłǎƭŜŘƴƻǳ ǵǇǊŀǾƻǳ ǊƻȊǇǊŀǑƻǾŀŎƝƳ 

ǎǳǑŜƴƝƳΦ  [ŞőƛǾŀ ǾŜ ŦƻǊƳŠ ƴŀƴƻǎǳǎǇŜƴȊŜ ŘƻǎŀƘǳƧƝ Ǿ ŘƛǎƻƭǳőƴƝŎƘ ǘŜǎǘŜŎƘ ǌłŘƻǾŠ ǊȅŎƘƭŜƧǑƝƘƻ 

ǳǾƻƭƶƻǾłƴƝ ƴŜȌ ƻōǾȅƪƭł ǇǊłǑƪƻǾł ŦƻǊƳŀ ŀ ǎǇƻƭǳ ǎ ƳƻȌƴȇƳ ŘƻǎŀȌŜƴƝƳ ƭƻƪłƭƴƝƘƻ ǇǌŜǎȅŎŜƴƝ 

ƳǻȌŜ ŘƻƧƝǘ ƪŜ ȊǾȇǑŜƴƝ ōƛƻƭƻƎƛŎƪŞ ŘƻǎǘǳǇƴƻǎǘƛΦ błǎƭŜŘƴƻǳ ǵǇǊŀǾƻǳ ǊƻȊǇǊŀǑƻǾŀŎƝƳ ǎǳǑŜƴƝƳ ƭȊŜ 

z ƴŀƴƻǎǳǎǇŜƴȊŜ ȊƝǎƪŀǘ ǇǊłǑƪƻǾƻǳ ŦƻǊƳǳΣ ƪǘŜǊł ǾŜ ǾƻŘƴŞƳ ǊƻȊǘƻƪǳ ǊȅŎƘƭŜ ŘƛǎǇŜǊƎǳƧŜ ŀ ǘƝƳ 

ǊȅŎƘƭŜ ǳǾƻƭƶǳƧŜ ƭŞőƛǾƻΦ /ƝƭŜƳ ǇǊłŎŜ ƧŜ ǎǘǳŘƛǳƳ ǇŀǊŀƳŜǘǊǻ ƻǾƭƛǾƶǳƧƝŎƝ ǊƻȊǇǊŀǑƻǾŀŎƝ ǎǳǑŜní a 

ƧŜƧƛŎƘ ƻǇǘƛƳŀƭƛȊŀŎŜ ǇǊƻ ƳƻȌƴƻǎǘ ȊǇǊŀŎƻǾłƴƝ ƴŀƴƻǎǳǎǇŜƴȊŜ ǇǌƛǇǊŀǾƻǾŀƴƻǳ ƪƻƴǘƛƴǳłƭƴŠ őƛ 

ǾǎłŘƪƻǾŠ Ǿ ǇǊǻƳȅǎƭƻǾŠ ǾȅǳȌƛǘŜƭƴŞƳ ƳƭȇƴǳΦ  
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The impact of surface morphology of powders on 

contact charging 

 Bc. Marek Drápela (M1) 

 ~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ 5ǊΦ LƴƎΦ WǳǊŀƧ YƻǎŜƪ 

 

When two objects, such as a particle and a plate, are brought into contact, friction between 

the surface of the particle and the plate creates a surface charge ς a phenomenon known as 

triboelectric charging. This effect can be a problem in industrial processes, particularly in the 

manufacturing of granular materials, e.g., polymers or pharmaceuticals, causing problems 

such as temperature control issues or product inhomogeneity due to agglomeration. 

Understanding triboelectric charging in insulator powders is therefore essential for industry 

and even for safety reasons, as triboelectric charging can generate a potentially dangerous 

spark. This work investigates the contribution of surface morphology to polyolefin samples 

charging. Samples were placed into stainless steel cells and collisions were enhanced by 

vibrating. Charge evolution in time was measured to determine the saturation charge and 

charging rate constant. These parameters play a key role in predicting and controlling the 

charging behaviour. Obtained results with samples of different sizes and charged at different 

collision velocities also indicate that the charge transfer correlates with the actual contact 

area, providing new insights for a better understanding of tribo-charging phenomena. 

  



Katalytický rozklad amoniaku ǇǊƻ ǇƻǳȌƛǘƝ ǾŜ 

ǾȅǎƻƪƻǘŜǇƭƻǘƴƝƳ ǇŀƭƛǾƻǾŞƳ őƭłƴƪǳ 

 .ŎΦ aŀǘŠƧ IƻƴȊƝƪΣ aм 

 ~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ LƴƎΦ tŜǘǊ YƻőƝ tƘΦ5Φ 

 

± ŘǻǎƭŜŘƪǳ ƎƭƻōłƭƴƝ ȊƳŠƴȅ ƪƭƛƳŀǘǳ ƧŜ ƴǳǘƴŞ ǇƻǎǘǳǇƴŠ ƴŀƘǊŀȊƻǾŀǘ ŦƻǎƛƭƴƝ ǇŀƭƛǾŀ ƻōƴƻǾƛǘŜƭƴȇƳƛ 

zdroji. Výroba elektrické energie z obnovitelných zdroƧǻ ƧŜ ǾǑŀƪ ȊƴŀőƴŠ ƴŜǎǘŀōƛƭƴƝΦ wƻȊŘƝƭȅ Ǿ 

ƻƪŀƳȌƛǘŞ ǎǇƻǘǌŜōŠ ŀ ǾȇǊƻōŠ ŜƭŜƪǘǌƛƴȅ ƳƻƘƻǳ ōȇǘ ƪǊłǘƪƻŘƻōŞ Ǿ ǇǊǻōŠƘǳ ŘƴŜΣ ŀƭŜ ƛ ǎŜȊƽƴƴƝΦ 

YǾǻƭƛ ǘŠƳǘƻ ƴŜǎǘŀōƛƭƛǘłƳ Ǿ ŜƭŜƪǘǊƛŎƪŞ ǎƝǘƛ ƧŜ ƴŜȊōȅǘƴŞ ǾȅǾƛƴƻǳǘ ǌŜǑŜƴƝ ƛ ǇǊƻ ŘƭƻǳƘƻŘƻōŞ 

ukládání energie. Jako bezuhlíkové zdrojŜ ǎ ǾŜƭƪƻǳ ŜƴŜǊƎŜǘƛŎƪƻǳ Ƙǳǎǘƻǘƻǳ ǎŜ ƴŀōƝȊƝ ǎǘƭŀőŜƴȇ 

H2, nebo kapalný NH3Φ ¢ȅǘƻ ƭłǘƪȅ ƭȊŜ ŜŦŜƪǘƛǾƴŠ ǾȅǳȌƝǘ ǇǊƻ ƎŜƴŜǊƻǾłƴƝ ŜƭŜƪǘǊƛŎƪŞ ŜƴŜǊƎƛŜ Ǿ 

ǇŀƭƛǾƻǾȇŎƘ őƭłƴŎƝŎƘ ǎ ǇŜǾƴȇƳ ŜƭŜƪǘǊƻƭȅǘŜƳ ό{hC/ύΦ 5ƭƻǳƘƻŘƻōŞ ǾȅǎǘŀǾŜƴƝ {hC/ ǾȅǎƻƪȇƳ 

koncentracím NH3 ƻǾǑŜƳ ȊǇǻǎƻōǳƧŜ ŘŜƎǊŀŘŀŎƛ őƭłƴƪǳΦ tǌŜŘŎƘłȊŜǘ ǘƻƳǳǘƻ ƧŜǾǳ ƧŜ ƳƻȌƴŞ 

ǇǌƛǾłŘŠƴƝƳ bI3 ǾŜ ǎƳŠǎƛ ǎ I2, nebo úplným rozkladem amoniaku na dusík a vodík v 

ǇǌŜŘǌŀȊŜƴŞƳ ƪŀǘŀƭȅǘƛŎƪŞƳ ǊŜŀƪǘƻǊǳΦ ¢ŀǘƻ ǇǊłŎŜ ǎŜ ǾŠƴǳƧŜ ǘŜǎǘƻǾłƴƝ ǇǌƛǇǊŀǾŜƴŞƘƻ 

ǇǊłǑƪƻǾŞƘƻ ƪŀǘŀƭȅȊłǘƻǊǳ bƛκ!ƭ2O3 ǇǊƻ ǑǘŠǇŜƴƝ NH3. Aktivita katalyzátoru a konverze NH3 jsou 

ƳŠǌŜƴȅ Ǿ ƭŀōƻǊŀǘƻǊƴƝƳ ǊŜŀƪǘƻǊǳ Ȋŀ ǊǻȊƴȇŎƘ ǘŜǇƭƻǘΣ ƪƻƴŎŜƴǘǊŀŎƝ ŀ ǇǊǻǘƻƪǻ ǇƭȅƴǳΦ bŀƳŠǌŜƴŞ 

konverze jsou porovnány s ǾȅǇƻőƝǘŀƴȇƳƛ ǊƻǾƴƻǾłȌƴȇƳƛ ƪƻƴǾŜǊȊŜƳƛ ŀ ƴłǎƭŜŘƴŠ Ƨǎƻǳ ƴŀǾǊȌŜƴȅ 

vhodné provozní podmínky reaktorǳ ǇǊƻ ǑǘŠǇŜƴƝ ŀƳƻƴƛŀƪǳΦ 

 

  



How can we study tuberculosis using microfluidic chip? 

 Bc. Romana Hupková (M1) 

 ~ƪƻƭƛǘŜƭΥ doc. Ing. Viola Tokárová, Ph.D. 

 

Tuberculosis (TB) is a highly infectious disease which continues to infect 10 million people and 

cause over a million deaths annually. This is despite the high availability of the BCG vaccine 

and various antibiotics and largely due to rising antibiotic resistance. Traditional methods of 

TB research are complicated by the need for biosafety level 3 (BSL-3) facilities for handling 

Mycobacterium tuberculosis bacteria. Using the non-pathogenic Mycobacterium smegmatis 

as a model organism leverages its physiological and metabolic similarities to M. tuberculosis, 

while providing a safer and more accessible alternative for studies in BSL-1 laboratories. 

Microfluidic chips using M. smegmatis allow the study of microbial interactions, drug 

resistance, and cellular responses under precisely controlled, simulated in vivo conditions. 

Studying M. smegmatis adhesion, proliferation, and hypoxia responses provides valuable 

insights into TB pathology, resistance mechanisms, and potential treatment strategiesτ

advancing our understanding of TB-like behaviors and enhancing approaches to combat 

antibiotic-resistant TB. 

 

  



Membrane screening for microemulsion redox flow 

batteries 

 .ŎΦ Wŀƴ YǊǑŜƪ όaмύ 

 ~ƪƻƭƛǘŜƭΥ LƴƎΦ tŜǘǊ aŀȊǵǊΣ tƘΦ5Φ 

 

Energy from renewable sources fluctuates daily and seasonally, requiring efficient storage to 

balance excesses and shortages. Redox flow batteries (RFBs) offer potential solution with 

great scalability and safety. Standard RFBs electrolytes use metallic active species, however, 

metals are scarce, and their price is affected by the global market.  Thus, organic compounds 

are sought as a substitute to improve techno-economical battery parameters. Lower solubility 

of organic active compounds in aqueous electrolytes can be overcome by use of micro-

emulsion (mE) electrolytes, consisting of a polar (water) and a nonpolar solvent and a 

surfactant. This enables to dissolve non-polar organic species while keeping sufficient 

conductivity and safety of aqueous system. However, organic solvents may negatively affect 

polymeric ion-exchange membranes, mutually separating both battery half-cells, possibly 

causing an internal short circuit, fouling or electrolyte crossover. This work evaluates selected 

commercially available ion-exchange membranes for mE RFB. Membrane stability in a mE is 

assessed form resistance and permeability measurements in a RFB lab cell, with subsequent 

assessment of mechanical stability and dimensional changes, to identify suitable candidates 

for future mE RFBs. 

 

  



Nano-suspenzní elektrolyty na bázi polypyrrolu pro 

ǊŜŘƻȄƴƝ ǇǊǻǘƻőƴŞ ōŀǘŜǊƛŜ 

 Bc. Barbora Litomiská (M1) 

 ~ƪƻƭƛǘŜƭΥ LƴƎΦ tŜǘǊ aŀȊǵǊΣ tƘΦ5Φ 

 

wŜŘƻȄƴƝ ǇǊǻǘƻőƴŞ ōŀǘŜǊƛŜ (RPB) ǇǌŜŘǎǘŀǾǳƧƝ ǇƻƪǊƻőƛƭƻǳ ǘŜŎƘƴƻƭƻƎƛƛ ǇǊƻ ǎƪƭŀŘƻǾłƴƝ ŜƴŜǊƎƛŜΣ 

která se ƻǇǊƻǘƛ ǘǊŀŘƛőƴƝƳ ŀƪǳƳǳƭłǘƻǊǻƳ ǾȅȊƴŀőǳƧŜ ƴŠƪƻƭƛƪŀ ǾȇƘƻŘŀmi. Tyto baterie skladují 

energii v aktivních látkách ŜƭŜƪǘǊƻƭȅǘǻΣ ŎƻȌ ǳƳƻȌƶǳƧŜ ƻŘŘŠƭƛǘ ƪŀǇŀŎƛǘǳ ŀ výkon, a tím 

ŜŦŜƪǘƛǾƴŠƧƛ nastavit ǇŀǊŀƳŜǘǊȅ ǳƭƻȌƛǑǘŠ. DaƭǑƝ ǾȇƘƻŘƻǳ vodných RPB je ƧŜƧƛŎƘ ǾȅǑǑƝ ōŜȊǇŜőƴƻǎǘ 

όƴƛȌǑƝ ǊƛȊƛƪƻ ƘƻǌŜƴƝ ŀ výbuchu). Nevýhodou je naopak jejich nízká hustota energie, která je 

ƻƳŜȊŜƴŀ ǊƻȊǇǳǎǘƴƻǎǘƝ ŀƪǘƛǾƴƝŎƘ ƭłǘŜƪΦ tƻǳȌƛǘƝ ŀƪǘƛǾƴƝŎƘ ƭłǘŜƪ ǾŜ ŦƻǊƳŠ ǎǳǎǇŜƴȊƝ ǇǌŜŘǎǘŀǾǳƧŜ 

jednu z ƳƻȌƴȇŎƘ ŎŜǎǘ ƪ ƴŀǾȇǑŜƴƝ Ƙǳǎǘƻǘȅ ŜƴŜǊƎƛŜΦ tǌŜŘƪƭłŘŀƴł ǇǊłŎŜ ǎŜ ȊŀƳŠǌǳƧŜ ƴŀ ǇǌƝǇǊŀǾǳ 

a základní ŎƘŀǊŀƪǘŜǊƛȊŀŎƛ ƴŀƴƻőłǎǘƛŎ ǇƻƭȅǇȅǊǊƻƭǳ ǇǊƻ ǾȅǳȌƛǘƝ Ǿ nano-suspenzních elektrolytech 

RPB. Polypyrrol byl syntetizován radikálovou ƻȄƛŘŀőƴƝ ǇƻƭȅƳŜǊŀŎí z monomeru pyrrolu za 

ǾȅǳȌƛǘƝ ƻȄƛŘŀőƴƝho őƛƴƛŘƭa chloridu ȌŜƭŜȊƛǘého. tǊƻ ǳŘǊȌŜƴƝ ƪƻƭƻƛŘƴƝ ǎǘŀōƛƭƛǘȅ ƴŀƴƻőłǎǘƛŎ ōȅƭ 

ōŠƘŜƳ ǎȅƴǘŞȊȅ ǇǌƝǘƻƳŜƴ ǇƻƭȅǾƛƴȅƭŀƭƪƻƘƻƭΣ ƧŜƴȌ ǎŜ ǎƻǊōǳƧŜ ƴŀ ǇƻǾǊŎƘ ƴŀƴƻőłǎǘƛŎΦ .yla 

ȊƪƻǳƳłƴŀ ȊłǾƛǎƭƻǎǘ ƪƻƭƻƛŘƴƝ ǎǘŀōƛƭƛǘȅ ƴŀƴƻőłǎǘƛŎ ƴŀ ƪƻƴŎŜƴǘǊŀci polypyrrolu 

v ŘŜƳƛƴŜǊŀƭƛȊƻǾŀƴŞ ǾƻŘŠΦ .ȅƭŀ ǎƭŜŘƻǾłƴŀ ǎǘŀōƛƭƛǘŀ suspenzí ƴŀƴƻőłǎǘƛŎ v őŀǎŜ ǇǊƻ ǊǻȊƴŞ 

koncentrace ƴŀƴƻőłǎǘƛŎ ŀ ǇǌƝdavky vodivostního aditiva kyseliny sírovéΦ 5łƭŜ ōȅƭȅ ƳŠǌŜƴȅ 

fyzikáƭƴŠ-chemické parametry, jako ȊŜǘŀ ǇƻǘŜƴŎƛłƭ őłǎǘƛŎ a pH, iontová vodivost a viskozita 

ǊǻȊƴŠ ƪƻƴŎŜƴǘǊƻǾŀƴȇŎƘ suspenzí, s cílem optimalizovat jejich vlastnosti pro danou aplikaci. 

  



tǌƝǇǊŀǾŀ ǘƭŀƪƻǾŞ ǎƳȅőƪȅ Hmetru 

 Bc. Jaroslav Macas (M1) 

 ~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ 5ǊΦ LƴƎΦ ¢ƻƳłǑ aƻǳŎƘŀ 

 

Hmetr ƧŜ ȊŀǌƝȊŜƴƝ ǳǊőŜƴŞ ƪ ƳŠǌŜƴƝ ƪƻƴŎŜƴǘǊŀŎŜ ǾƻŘƝƪǳ Ǿ plynech a ƪŀǇŀƭƛƴłŎƘΦ ±ȇǾƻƧ ǇǌƝǎǘǊƻƧŜ 

je v ƴŀǑŜƳ ǇǌƝǇŀŘŠ ȊŀƳŠǌŜƴ ƴŀ chladivo v primárním okruhu jaderné elektrárny, kde je 

ǇƻƳƻŎƝ ǾƻŘƝƪǳ ǎƴƛȌƻǾłƴŀ Ǿ ŎƘƭŀŘƛǾǳ ƪƻƴŎŜƴǘǊŀŎŜ ǊƻȊǇǳǑǘŠƴŞƘƻ ƪȅǎƭƝƪǳΦ YȅǎƭƝƪ ƧŜ ǇǊƻ chladicí 

ƻƪǊǳƘ ƴŜȌłŘƻǳŎƝΣ ǇǊƻǘƻȌŜ ȊǇǻǎƻōǳƧŜ ƪƻǊƻȊƛΦ ±ƻŘƝƪ ŘƛŦǳƴŘǳƧŜ Ȋ ƳŠǌŜƴŞƘƻ ǇǊƻǎǘǌŜŘƝ ǎƪǊȊŜ 

ǎŜƳƛǇŜǊƳŜŀōƛƭƴƝ ƳŜƳōǊłƴǳ őƛŘƭŀ ǇǌƝǎǘǊƻƧŜ ƴŀ ǇƻǾǊŎƘ ŜƭŜƪǘǊƻŘȅΣ ƪŘŜ ƧŜ ǎǇƻǘǌŜōƻǾłǾłƴΣ Ǉǌƛ 

ƪǘŜǊŞƳȌǘƻ ŘŠƧƛ ǾȅǘǾłǌƝ ŜƭŜƪǘǊƛŎƪȇ ǎƛƎƴłƭΦ ± ǳǎǘłƭŜƴŞƳ ǎǘŀǾǳ ƧŜ ǎƛƎƴłƭ ǵƳŠrný koncentraci 

ǊƻȊǇǳǑǘŠƴŞƘƻ ǾƻŘƝƪǳΦ /ƝƭŜƳ ǇǊłŎŜ ƧŜ ƻǾŠǌƛǘΣ ȊŘŀ ƧŜ ȊłǾƛǎƭƻǎǘ ǎƛƎƴłƭǳ IƳŜǘǊǳ ƴŀ ƪƻƴŎŜƴǘǊŀŎƛ 

ǾƻŘƝƪǳ ƭƛƴŜłǊƴƝ ŀ ȊŘŀ ƧŜ őƛŘƭƻ ƴŜȊłǾƛǎƭŞ ƴŀ ŎŜƭƪƻǾŞƳ ǘƭŀƪǳ ƳŠǌŜƴŞƘƻ ǇǊƻǎǘǌŜŘƝΣ ǇƻƪǳŘ ƧŜ 

fugacita vodíku konstantní. 

  



Optimization of an organic redox flow battery model: 

Impact of electrochemical kinetics description on 

performance metrics 

 .ŎΦ WǳǊŀƧ ±ƻƭŜǑƝƴƛ όaмύ 

 ~ƪƻƭƛǘŜƭΥ LƴƎΦ tŜǘǊ aŀȊǵǊΣ tƘΦ5Φ 

 

Organic redox flow batteries (ORFBs) have a vital role in the advancement of energy storage 

solutions, especially in light of the increasing demand for renewable energy. Utilizing organic 

materials, ORFBs present a sustainable and cost-effective alternative to traditional vanadium-

based systems. In this work, we examined how different descriptions of electrode reaction 

kinetics affect a mathematical model of an ORFB. The model tracks the composition and 

volume of both electrolytes within the battery operation. Ion movement across the 

membrane follows the Nernst-Planck equation, with water transport driven by osmotic 

pressure differences. Electrochemical properties are modeled using Ohm's law for voltage 

drop and the Nernst equation for equilibrium potential. To estimate electrode overpotentials, 

we considered two widely used kinetic descriptions: the Butler-Volmer and Tafel equations. 

The Butler-Volmer equation provides a comprehensive description of electrode kinetics but 

is relatively complex to implement, while the Tafel equation is a simplified form of the Butler-

Volmer equation and easier to apply. Finally, model results were compared to experimental 

data to identify which kinetic description offers the best fit.  

 

  



Stanovení emisí dieselového ƎŜƴŜǊłǘƻǊǳ ŜƭŜƪǘǌƛƴȅ 

ǾȊƘƭŜŘŜƳ ƪ ƴƻǊƳŠ 9¦ {ǘŀƎŜ ± 

 .ŎΦ [ǳƪłǑ ½ƛŜōƛƪŜǊΣ aм 

 ~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ LƴƎΦ tŜǘǊ YƻőƝ tƘΦ5Φ 

 

V ǎƻǳőŀǎƴŞ ŘƻōŠ ǎŜ ǎƴŀȌƝ ǎǇƻƭŜőƴƻǎǘ őƝƳ Řłƭ ǾƝŎŜ ǇǌƛƪƭłƴŠǘ ƪ ƻōƴƻǾƛǘŜƭƴȇƳ ȊŘǊƻƧǻƳ ŜƴŜǊƎƛŜΣ 

ƪǘŜǊŞ ǾǑŀƪ ǘǊǇƝ ƴŜǎǘŀōƛƭƛǘƻǳ ŘƻŘłǾŀƴŞƘƻ ǾȇƪƻƴǳΦ tǊƻǘƻ ōǳŘƻǳ ƳƝǘ ǘǊŀŘƛőƴƝ ǘŜŎƘƴƻƭƻƎƛŜ ƛ 

v ŘƻƘƭŜŘƴŞ ŘƻōŠ ǎǾŞ ǾȅǳȌƛǘƝΦ ±ȇƘƻŘƻǳ ƎŜƴŜǊłǘƻǊǻ ǇƻƘłƴŠƴȇŎƘ ǎǇŀƭƻǾŀŎƝƳ ƳƻǘƻǊŜƳ ƧŜ 

ǇǌŜŘŜǾǑƝƳ ǎŎƘƻǇƴƻǎǘ ǊȅŎƘƭŞƘƻ ƴłƧŜȊŘǳ ƴŀ ǇƻȌŀŘƻǾŀƴȇ ǾȇƪƻƴΣ ŀ ǘŜŘȅ ǊȅŎƘƭł ǊŜŀƪŎŜ ƴŀ ǾȇƪȅǾȅ 

ǾŜ ǎǇƻǘǌŜōŠ ŜƭŜƪǘǌƛƴȅΦ ¢ƻ ƧŜ ƛ ǇǌƝǇŀŘ ǎǘǳŘƻǾŀƴŞƘƻ ŘƛŜǎŜƭƎŜƴŜǊłǘƻǊǳ ǎŜ ȊŘǾƛƘƻǾȇƳ ƻōƧŜƳŜƳ 

мфΣс [ ŀ ƳŀȄƛƳłƭƴƝƳ ǾȇƪƻƴŜƳ тнр ƪ²Φ tǊƻ ǇƻǳȌƛǘƝ ǘƻƘƻǘƻ ƎŜƴŜǊłǘƻǊǳ Ǿ souladu s evropskou 

ƴƻǊƳƻǳ {ǘŀƎŜ ± ōȅƭƻ ƴǳǘƴŞ ŜƳƛǎŜ ǇǊƻƳŠǌƛǘ ŀ ǎ ohledem na výsledky navrhnout vhodný 

ƪŀǘŀƭȅǘƛŎƪȇ ǎȅǎǘŞƳΣ ƪǘŜǊȇ ōȅ ǳƳƻȌƴƛƭ ǎǇƭƴŠƴƝ ŜƳƛǎƴƝŎƘ ƭƛƳƛǘǻΦ .ȅƭƻ ǇǊƻƳŠǌŜƴƻ ǇŠǘ ǇǊƻǾƻȊƴƝŎƘ 

ōƻŘǻ ƎŜƴŜǊłǘƻǊǳ Ǉǌƛ ǊǻȊƴŞ ȊłǘŠȌƛΦ IƳƻǘƴƻǎǘ ǇŜǾƴȇŎƘ őłǎǘƛŎ ǾŜ ǎǇŀƭƛƴłŎƘ ōyla stanovena 

ƎǊŀǾƛƳŜǘǊƛŎƪȅΣ ƪƻƴŎŜƴǘǊŀŎŜ ǇƭȅƴƴȇŎƘ ǎƭƻȌŜƪ ōȅƭȅ ƳŠǌŜƴȅ ǇƻƳƻŎƝ C¢Lw ŀ ǘŜǇƭƻǘȅ 

ǘŜǊƳƻőƭłƴƪŜƳΦ ¨ŘŀƧŜ ƻ ǇǊǻǘƻƪǳ ǇŀƭƛǾŀΣ ǾȊŘǳŎƘǳ ŀ ǾȇŦǳƪƻǾŞƘƻ Ǉƭȅƴǳ ōȅƭȅ ŘƻǇƻőǘŜƴȅ Ȋ ǵŘŀƧǻ 

ǌƝŘƝŎƝ ƧŜŘƴƻǘƪȅ ƳƻǘƻǊǳ ŀ Ȋ ōƛƭŀƴŎŜΦ błǎƭŜŘƴŠ ōȅƭȅ ȊƳŠǌŜƴŞ ŜƳƛǎŜ ǇǌŜǇƻőƝǘłƴȅ ƴa jednotky 

g/kWh dle normy Stage V a porovnány s ƧŜƧƝƳƛ ƭƛƳƛǘȅΦ ¦ ǎƭƻȌŜƪ ǇǌŜƪǊŀőǳƧƝŎƝŎƘ ƭƛƳƛǘȅ ōȅƭƻ 

ƴŀǾǊȌŜƴƻ ǌŜǑŜƴƝ ǇƻƳƻŎƝ ǾƘƻŘƴȇŎƘ ƪŀǘŀƭȅȊłǘƻǊǻ ŀ ŦƛƭǘǊǻΦ 

 

 

 

  



Stanovenie rozpustnosti hélia v eutektiku Pb-16Li 

 Bc. Adriana Augustínová (M2) 

 ~ƪƻƭƛǘŜƭΥ LƴƎΦ ałǊƛŀ ½ŜŘƴƝƪƻǾłΣ tƘΦ5Φ 

 

¢ŜǊƳƻƴǳƪƭŜłǊƴŀ ŦǵȊƛŀ ǇǊŜŘǎǘŀǾǳƧŜ ŘƭƘƻŘƻōŞ ǊƛŜǑŜƴƛŜ ǳŘǊȌŀǘŜƯƴŜƧ ǾȇǊƻōȅ ŜƴŜǊƎƛŜΦ .ǊŜŜŘƛƴƎ 

ōƭŀƴƪŜǘ ό..ύ ƧŜ ƧŜŘƴŀ Ȋ ƘƭŀǾƴȇŎƘ ƪƻƳǇƻƴŜƴǘ ŦǵȊƴŜƘƻ ǊŜŀƪǘƻǊǳΣ ƪǘƻǊł ȊŀƛǎǙǳƧŜ ǎŜōŜǎǘŀőƴƻǎǙ 

trícia ς paliva pre fúznu reakciu. V niektorých konceptoch BB prúdi tekutá eutektická zliatina 

olovo-lítia (Pb-16Li), ktorá reaguje s ƴŜǳǘǊƽƴƳƛΦ tǊƛ ǘŜƧǘƻ ǊŜŀƪŎƛƛ ǾȊƴƛƪł ȌƛŀŘŀƴŞ ǘǊƝŎƛǳƳΣ 

ƳƴƻȌǎǘǾƻ ŜƴŜǊƎƛŜ ŀ ŀƪƻ ǾŜŘƯŀƧǑƝ ǇǊƻŘǳƪǘ ƘŞƭƛǳƳΦ tǊłǾŜ ƘŞlium mƾȌŜ ǇǊŜŘǎǘŀǾƻǾŀǙ problém 

kvôli ǇƻǘŜƴŎƛłƭƴŜƧ ǘǾƻǊōŜ ǇƭȅƴƻǾȇŎƘ ōǳōƭƝƴΣ ƪǘƻǊŞ ōȅ ƳƻƘƭƛ ȊƘƻǊǑƛǙ Ǿȇƪƻƴ ..Φ wƻȊǇǳǎǘƴƻǎǙ ƘŞƭƛŀ 

Ǿ ǘŜƪǳǘȇŎƘ ƪƻǾƻŎƘ ƧŜ ŜȄǘǊŞƳƴŜ ƴƝȊƪŀΣ őƻ ƪƻƳǇƭƛƪǳƧŜ ƧŜƘƻ ǇǊŜǎƴŞ ǎǘŀƴƻǾŜƴƛŜΦ ¢ŜƻǊŜǘƛŎƪŞ 

odhady rozpustnosti hélia v zliatine Pb-мс[ƛ ǎŀ ǾȇǊŀȊƴŜ ƭƝǑƛŀ Ǿ ȊłǾƛǎƭƻǎǘƛ ƻŘ ǇƻǳȌƛǘŜƧ ƳŜǘƽŘȅ ŀ 

ǾȇǇƻőǘƻǾȇŎƘ ǇǊƝǎǘǳǇƻǾΣ őƻ ǾŜŘƛŜ ƪ ƴŜƧŜŘƴƻǘƴȇƳ ǾȇǎƭŜŘƪƻƳΦ 9ȄǇŜǊƛƳŜƴǘłƭƴȅŎƘ ǵŘŀƧƻǾ ƧŜ Ǿ 

ǘŜƧǘƻ ƻōƭŀǎǘƛ ǾŜƯƳƛ ƳłƭƻΣ ǇǊŜǘƻȌŜ ƳŜǊŀƴƛŜ ǘŀƪ ƳŀƭȇŎƘ ƪƻƴŎŜƴǘǊłŎƛƝ ƘŞƭƛŀ ƧŜ ǘŜŎƘƴƛŎƪȅ ƴłǊƻőƴŞΦ 

¢łǘƻ ǇǊłŎŀ ǎƛ ƪƭŀŘƛŜ Ȋŀ ŎƛŜƯ ƻǘŜǎǘƻǾŀǙ ǇǊƛƴŎƝǇ ŦǳƴƎƻǾŀƴƛŀ ŀǇŀratúry (Obr.1) na meranie 

ǊƻȊǇǳǎǘƴƻǎǘƛ ƘŞƭƛŀ Ǿ ŜǳǘŜƪǘƛŎƪŜƧ ȊƭƛŀǘƛƴŜ ǎ ŘŜǘŜƪőƴȇƳ ƭƛƳƛǘƻƳ ǇǊƛōƭƛȌƴŜ мл-цщ Ƴƻƭ IŜ ƴŀ м Ƴƻƭ 

zliatiny Pb-16Li a ǇǊŜŘǎǘŀǾƛǙ ǇǊƻōƭŞƳȅ ƻǾǇƭȅǾƶǳƧǵŎŜ ǎǇƻƯŀƘƭƛǾƻǎǙ ǳǊőŜƴƛŀ ǊƻȊǇǳǎǘƴƻǎǘƛΦ 

 

 Obr.1 : Schéma aparatúry na meranie rozpustnosti hélia v Pb-16Li. 

  



Vývoj metodiky kalibrace Hmetru 

 .ŎΦ YǊȅǑǘƻŦ WǳǊŜőŜƪ όaнύ 

 ~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ 5ǊΦ LƴƎΦ ¢ƻƳłǑ aƻǳŎƘŀ 

 

V rámci této práce je navrhován a vyvíjíen ǾŜǎǘŀǾŠƴȇ όŜƳōŜŘŘŜŘύ ǎȅǎǘŞƳ  

pro amperometrický vodíkový senzor (Hmetr) Ǿ ƛƴǘŜƎǊƻǾŀƴŞƳ ǾȇǾƻƧƻǾŞƳ ǇǊƻǎǘǌŜŘƝ 

STM32CubeIDE. Pro implementaci tohoto systému je ǾȅǳȌƝǾłna vývojová deska STM32 

bǳŎƭŜƻΣ ƪǘŜǊł ǇƻǎƪȅǘǳƧŜ ŦƭŜȄƛōƛƭƛǘǳ ŀ ŘƻǎǘŀǘŜőƴȇ Ǿȇƪƻƴ ǇǊƻ ǎōŠǊ ŀ ȊǇǊŀŎƻǾłƴƝ Řŀǘ 

z amperometrického senzoru a pro ǌƝȊŜƴƝ ŘŀƭǑƝŎƘ ǇƻǘǌŜōƴȇŎƘ ƪomponent nezbytných  

ǇǊƻ ǎǇǊłǾƴȇ ŎƘƻŘ ŎŜƭŞƘƻ ȊŀǌƝȊŜƴƝΦ {ȅǎǘŞƳ ȊŀƘǊƴǳƧŜ ǌƝȊŜƴƝ ǾŜƴǘƛƭǻ ǳƳƻȌƶǳƧƝcích ǇǌƝǾƻŘ 

ǇƻȌŀŘƻǾŀƴŞƘƻ ƳŞŘƛŀ Ǿ ƧŜŘƴƻǘƭƛǾȇŎƘ ŦłȊƝŎƘ ŘŀƴŞƘƻ ǇǊƻŎŜǎǳΣ őŜǊǇŀŘƭŀ ǎƭƻǳȌƝŎƝƘƻ  

ƪ ǇǌƛőŜǊǇłƴƝ ƪŀƭƛōǊŀőƴƝƘƻ ǊƻȊǘƻƪǳΣ ƎǊŀŦƛŎƪŞƘƻ ŘƛǎǇƭŜƧŜ ǇƻǎƪȅǘǳƧƝŎƝƘƻ ǇǌŜhled ƻ ǇǊǻōŠƘǳ 

procesu a ŘŀƭǑƝch periferií. S rostoucím významem vodíku v ǊǻȊƴȇŎƘ ƻŘǾŠǘǾƝŎƘΣ jako jsou 

ŜƴŜǊƎŜǘƛƪŀΣ ŎƘŜƳƛŜ őƛ ƻŎƘǊŀƴŀ ȌƛǾƻǘƴƝƘƻ ǇǊƻǎǘǌŜŘƝΣ ƧŜ ƴŜȊōȅǘƴŞ ȊŀƧƛǎǘƛǘ ǎǇƻƭŜƘƭƛǾŞ  

a efektivní monitorování jeho koncentrace. 
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Vývoj a testování nízkonákladových raketových 

pohonných hmot 

 aŀǊǘƛƴ WŀƪǑƝƪ ό.оύ 

 ~ƪƻƭƛǘŜƭΥ LƴƎΦ Wŀƴ IǊǳŘƪŀΦ  

¢ŀǘƻ ǇǊłŎŜ ǾȊƴƛƪƭŀ ǎ ƳƻǘƛǾŀŎƝ ƴŀƧƝǘ ŀƭǘŜǊƴŀǘƛǾƴƝ ȊǇǻǎƻō ǾȇǊƻōȅ ǊŀƪŜǘƻǾŞƘƻ ǇŀƭƛǾŀΣ ƪǘŜǊȇ ōǳŘŜ 

teŎƘƴƛŎƪȅ ƛ ŦƛƴŀƴőƴŠ ƳŞƴŠ ƴłǊƻőƴȇ ƴŜȌ ƪƻƴǾŜƴőƴƝ ǇǊƻŘǳƪǘȅ ƴŀ ǘǊƘǳΦ /ƝƭŜƳ ƧŜ ƴŀǾǊƘƴƻǳǘ ǎƳŠǎΣ 

ƪǘŜǊł ōǳŘŜ ǎǘŀōƛƭƴƝΣ ǵőƛƴƴłΣ ŎŜƴƻǾŠ ŘƻǎǘǳǇƴł ŀ ǾƘƻŘƴł ǇǊƻ ǎƴŀŘƴƻǳ ǇǌƝǇǊŀǾǳ ŀ ǎƪƭŀŘƻǾłƴƝ 

v ǊłƳŎƛ ƳŀǎƻǾŞ ǾȇǊƻōȅΦ ½ŀƳŠǌǳƧƛ ǎŜ ƴŀ ǎǘŀōƛƭƛǘǳ ǘǳƘŞ ǇƻƘƻƴƴŞ ƘƳƻǘȅΣ ƪƻƴƪǊŞǘƴŠ ƴa odolnost 

ŀ ŎƘƻǾłƴƝ ǎƳŠǎƛ Ǿ ŜȄǘǊŞƳƴƝŎƘ ǇƻŘƳƝƴƪłŎƘ ǎ ŎƝƭŜƳ ȊŀƧƛǎǘƛǘ ƧŜƧƝ ǎǇƻƭŜƘƭƛǾƻǎǘ Ǉǌƛ ǇǊŀƪǘƛŎƪŞƳ 

ǾȅǳȌƛǘƝΦ 5ŜƎǊŀŘŀŎŜ ǘǳƘŞ ǇƻƘƻƴƴŞ ƘƳƻǘȅ ōǳŘŜ ǘŜǎǘƻǾłƴŀ Ȋŀ ǊǻȊƴȇŎƘ ǘŜǇƭƻǘƴƝŎƘ ǇƻŘƳƝƴŜƪΣ 

ǇƻőƝƴŀƧŜ ǎƴƝȌŜƴȇƳƛ ǘŜǇƭƻǘŀƳƛΣ ƪǘŜǊŞ ǎƛƳǳƭǳƧƝ ǇƻŘƳƝƴƪȅ ǾŜ ǾȅǑǑƝŎƘ ƴŀŘƳƻǌǎƪȇŎƘ ǾȇǑƪłŎƘΦ ¢Ŝǎǘȅ 

ōǳŘƻǳ ǇǊƻǾŜŘŜƴȅ Ǿ ƴŠƪƻƭƛƪŀ ƻǇŀƪƻǾłƴƝŎƘΣ ŀōȅ ōȅƭȅ ƳŀȄƛƳŀƭƛȊƻǾłƴȅ ƴŜƎŀǘƛǾƴƝ ŜŦŜƪǘȅΦ 

±ȇǎƭŜŘƪȅ ōǳŘƻǳ ƴłǎƭŜŘƴŠ ǇƻǊƻǾƴłƴȅ ǎ ƪƻƴǘǊƻƭƴƝƳƛ ǾȊƻǊƪȅ ǇŀƭƛǾŀΣ ǳŎƘƻǾłǾŀƴȇƳƛ Ǿ ƛŘŜłƭƴƝŎƘ 

ǇƻŘƳƝƴƪłŎƘΦ 5łƭŜ ōǳŘŜ ǘŜǎǘƻǾłƴŀ ƻŘƻƭƴƻǎǘ ǎƳŠǎƛ ǇǊƻǘƛ ƳƛƪǊƻōƛƻƭƻƎƛŎƪȇƳ ƻǊƎŀƴƛǎƳǻƳΣ 

ǾőŜǘƴŠ ǾƭƛǾǳ ŀƴǘƛǎŜǇǘƛŎƪȇŎƘ ǇǌƝǎŀŘΣ ƪǘŜǊŞ ōȅ ƳƻƘƭȅ ȊǇƻƳŀƭƛǘ ŘŜƎǊŀŘŀŎƛ ǇŀƭƛǾŀ ŀ ǾȇǊŀȊƴŠ 

ǇǊƻŘƭƻǳȌƛǘ ƧŜƘƻ ǘǊǾŀƴƭƛǾƻǎǘΦ ¢ȅǘƻ ǾȇǎƭŜŘƪȅ ǇǌƛǎǇŠƧƝ ƪ ǾȇǾƻƧƛ ǇŀƭƛǾ ǾƘƻŘƴȇŎƘ ǇǊƻ ŘƭƻǳƘƻŘƻōŞ ŀ 

ǎǇƻƭŜƘƭƛǾŞ ǇƻǳȌƛǘƝ Ǿ ƴłǊƻőƴȇŎƘ ǇƻŘƳƝƴƪłŎƘΦ 

  



±ȅǳȌƛǘƝ ƎŜƴŜǘƛŎƪȇŎƘ ŀƭƎƻǊƛǘƳǻ ƪ automatizaci návrhu 

ǊŀƪŜǘƻǾȇŎƘ ƳƻǘƻǊǻ 

 Bc. Hana Josífková (M2) 

 ~ƪƻƭƛǘŜƭΥ LƴƎΦ Wŀƴ IǊǳŘƪŀ 

Jedním z ƴŜƧǇǊŀƎƳŀǘƛőǘŠƧǑƝŎƘ ȊǇǻǎƻōǻ ǾȅǳȌƛǘƝ ǾȇǇƻőŜǘƴƝŎƘ ǇǌƝǎǘǊƻƧǻ ƧŜ ǇǊŜŘƛƪŎŜΦ wŜǎǇŜƪǘƛǾŜ 

ƳƻȌƴƻǎǘ ǇǊƻǾŞǎǘ ǎƛƳǳƭŀŎƛ ŜȄǇŜǊƛƳŜƴǘǳ ƧŜǑǘŠ ǇǌŜŘ ƧŜƘƻ ȊŀƘájením a tím optimalizovat nejen 

ǎŀƳƻǘƴȇ ǇƻőŜǘ ŜȄǇŜǊƛƳŜƴǘǻΣ ŀƭŜ ƛ ȊǾȇǑƛǘ ōŜȊǇŜőƴƻǎǘΦ błǾǊƘ ŀ ƪƻƴǎǘǊǳƪŎŜ ǊŀƪŜǘƻǾȇŎƘ ƳƻǘƻǊǻ 

má spoustu úskalí spojených s ƛǘŜǊŀǘƛǾƴƝƳ ǾȇǾƻƧŜƳΣ ōŠƘŜƳ ƪǘŜǊŞƘƻ ƧŜ ƪŀȌŘȇ ƪǊƻƪ őŀǎƻǾŠ ƛ 

ŦƛƴŀƴőƴŠ ƴłǊƻőƴȇΦ ± ƳŞ ǇǊłŎƛ ǎŜ ȊŀōȇǾłƳ ǾȅǘǾƻǌením programu, který bude schopen tento 

ƛǘŜǊŀǘƛǾƴƝ ǾȇǾƻƧ ǳǊȅŎƘƭƛǘ ǾȅǘǾƻǌŜƴƝƳ ƭŜǇǑƝƘƻ ǇƻőłǘŜőƴƝƘƻ ƴłǾǊƘǳ ǊŀƪŜǘƻǾŞƘƻ ƳƻǘƻǊǳΦ bŀǾǊȌŜƴȇ 

ǇǊƻƎǊŀƳ ōǳŘŜ ȊŀƭƻȌŜƴ ƴŀ ƪƻƳōƛƴŀŎƛ ƴǳƳŜǊƛŎƪȇŎƘ ǎƛƳǳƭŀŎƝ ŀ ƻǇǘƛƳŀƭƛȊŀőƴƝŎƘ ŀƭƎƻǊƛǘƳǻΣ ƪǘŜǊŞ 

ǳƳƻȌƴƝ ǊȅŎƘƭŜ ǾȅƘƻŘƴƻǘƛǘ ǊǻȊƴŞ ƪƻƴǎǘǊǳƪőƴƝ ǇŀǊŀƳŜǘǊȅΦ tǊƻƎǊŀƳ ǾȅǳȌƛƧŜ Řŀǘŀ ȊŜ 

ǎƛƳǳƭƻǾŀƴȇŎƘ ŜȄǇŜǊƛƳŜƴǘǻ ƪŜ ȊƭŜǇǑŜƴƝ ƴƻǾȇŎƘ ƴłǾǊƘǻΣ őƝƳȌ ȊƪǊłǘƝ ŎŜƭƪƻǾȇ Ŏȅƪƭǳǎ ǾȇǾƻƧŜΦ bŀ 

ȊłƪƭŀŘŠ ƳŞƘƻ ǇǊƻƎǊŀƳǳ ōǳŘŜ ƴŀǾǊȌŜƴ ŀ ȊƪƻƴǎǘǊǳƻǾłƴ ǊŀƪŜǘƻǾȇ ƳƻǘƻǊΣ ƪǘŜǊȇ ōǳŘŜ ǇƻǊƻǾƴłƴ 

s ǾȇǎƭŜŘƪȅ ǇǊƻƎǊŀƳǳ ǇǊƻ ƻǾŠǌŜƴƝ ƧŜƘƻ správnosti. 

 

 

tǌƝƪƭŀŘ ƴłǾǊƘǳ ǊŀƪŜǘƻǾŞƘƻ ƳƻǘƻǊǳ /w{ 

  



aŠǌŜƴƝ ŀ ȊǇǊŀŎƻǾłƴƝ Řŀǘ Ȋ letu rakety 

 Jan Kotrba (B2) 

 ~ƪƻƭƛǘŜƭΥ LƴƎΦ Wŀƴ IǊǳŘƪŀ 

wŀƪŜǘŀ ƧŜ ƧƛȌ ƻŘ ǇǊŀŘłǾƴŀ ƪƭƝőƻǾȇƳ ƴłǎǘǊƻƧŜƳ ƻōǊŀƴȅΣ ƧŜƘƻȌ ǾȇȊƴŀƳ ǎǘłƭŜ ǊƻǎǘŜ ŀ ǎǘłǾł ǎŜ 

jednou z národních ǇǊƛƻǊƛǘ ǇǊƻ ȊŀƧƛǑǘŠƴƝ ƴŀǑƝ ǎǳǾŜǊŜƴƛǘȅΦ Y ŘƻǎŀȌŜƴƝ ǇƻȌŀŘƻǾŀƴŞ ǊȅŎƘƭƻǎǘƛΣ 

ŘƻƭŜǘǳ ŀ ǇǌŜŘŜǾǑƝƳ ƻǾƭŀŘŀǘŜƭƴƻǎǘƛ ƧŜ ƴŜȊōȅǘƴŞ ƳƝǘ ǎǇƻƭŜƘƭƛǾƻǳ ŀ ŎŜƴƻǾŠ ŜŦŜƪǘƛǾƴƝ ǌƝŘƝŎƝ 

ƧŜŘƴƻǘƪǳΦ ¢ŀ ǳǇǊŀǾǳƧŜ ǘǊŀƧŜƪǘƻǊƛƛ ǊŀƪŜǘȅ ƴŀǇǌƝƪƭŀŘ ǇƻƳƻŎƝ ƎƛƳōłƭƻǾŞƘƻ ǌƝȊŜƴƝ ǘŀƘǳ ƴŜōƻ 

aerodynamƛŎƪŞ ǎǘŀōƛƭƛȊŀŎŜΣ őƝƳȌ ǳƳƻȌƶǳƧŜ ŜŦŜƪǘƛǾƴƝ ŘƻǊǳőŜƴƝ ƴłƪƭŀŘǳ ƴŀ ŎƝƭƻǾŞ ƳƝǎǘƻΦ /ƝƭŜƳ 

ǘŞǘƻ ǇǊłŎŜ ƧŜ ƴŀǾǊƘƴƻǳǘ ƭŜƘƪƻǳ ŀ ŜƪƻƴƻƳƛŎƪȅ ŘƻǎǘǳǇƴƻǳ ǌƝŘƝŎƝ ƧŜŘƴƻǘƪǳ ǇǊƻ ǊŀƪŜǘȅ ƪǊłǘƪŞƘƻ 

ŀȌ ǎǘǌŜŘƴƝƘƻ ŘƻƭŜǘǳΣ ƪǘŜǊł ǳƳƻȌƴƝ ǎǘŀōƛƭƛȊŀŎƛ ŀ ȊłƪƭŀŘƴƝ ǘŜƭŜƳŜǘǊƛƛ ƴŜƧŜƴ ǇǊƻ ŘȅƴŀƳƛcké testy, 

ŀƭŜ ƛ ǇǊƻ ōǳŘƻǳŎƝ ǇǊŀƪǘƛŎƪŞ ŀǇƭƛƪŀŎŜΦ Y ǘƻƳǳ ƧŜ ǇƻǘǌŜōŀΣ ŀōȅ ƧŜŘƴƻǘƪŀ ƳŠƭŀ Ǿȅǎƻƪƻǳ 

ƻōƴƻǾƻǾŀŎƝ ŦǊŜƪǾŜƴŎƛ ŀ ōȅƭŀ ǎŎƘƻǇƴŀ ǾȅƘƻŘƴƻŎƻǾŀǘ Řŀǘŀ Ȋ ŀƪŎŜƭŜǊƻƳŜǘǊǳ ŀ ƎȅǊƻǎƪƻǇǳ ƛ Ǉǌƛ 

ǾȅǎƻƪŞƳ ǇǌŜǘƝȌŜƴƝΦ bŀ ȊłƪƭŀŘŠ ǘŠŎƘǘƻ Řŀǘ ōǳŘŜ ǾȅǇƻőƝǘłƴ ǇƻǘǌŜōƴȇ ƳƻƳŜƴǘ ǎƝly pro korekci 

ǘǊŀƧŜƪǘƻǊƛŜ ŀ ǾŜƪǘƻǊ ǎƝƭȅ ǇǊƻ ǎǘŀōƛƭƛȊŀőƴƝ ǇǊǾƪȅΦ YƻƴŜőƴƻǳ ŀ ȊłǎŀŘƴƝ ǾƭŀǎǘƴƻǎǘƝ ǾǑŜŎƘ ƪƻƳǇƻƴŜƴǘ 

ƧŜ ƧŜƧƛŎƘ ƪƻƳǇŀƪǘƴƝ ǊƻȊƳŠǊΣ ŎƻȌ ǳƳƻȌƴƝ ǾȅǳȌƛǘƝ ƧŜŘƴƻǘƪȅ ƛ ǇǊƻ ƴŀǾłŘŠƴƝ ǊŀƪŜǘ ǎ ƳŜƴǑƝƳ 

ǇǊǻƳŠǊŜƳΦ 

 

 

wŀƪŜǘŀ ±н őǘȅǌƛ ǎŜƪǳƴŘȅ Ǉƻ ǎǘŀǊǘǳ όȊŘǊƻƧΥ ǿǿǿΦbundesarchiv.de) 

  



Simulace charakteristik pohonné hmoty pro raketové 

motory 

 9ƭƛǑƪŀ YƻȌŜƭǳƘƻǾł ό.нύ 

 ~ƪƻƭƛǘŜƭΥ LƴƎΦ Wŀƴ IǊǳŘƪŀ 

¢ǳƘł ǇƻƘƻƴƴł ƘƳƻǘŀ ƧŜ ǎǘłƭŜ őŀǎǘƻ ǾȅǳȌƝǾŀƴł ǾŜ ǾƻƧŜƴǎƪŞƳΣ ǾŜǎƳƝǊƴŞƳ őƛ ȊłōŀǾƴƝ ǇǊǻƳȅǎƭǳΦ 

{ǘǳŘƛŜ ǎƭƻȌŜƴƝ ŀ Ǿȇƪƻƴǳ ǘǳƘȇŎƘ ǇƻƘƻƴƴȇŎƘ ƘƳƻǘ ƧŜ ƴŜŘƝƭƴƻǳ ǎƻǳőłǎǘƝ ǊŀƪŜǘƻǾŞƘƻ ƛƴȌŜƴȇǊǎǘǾƝΣ 

ŜȄǇŜǊƛƳŜƴǘłƭƴƝ őłǎǘ ǾȇȊƪǳƳǳ ƧŜ ǾǑŀƪ őŀǎƻǾŠ ƛ ŦƛƴŀƴőƴŠ ƴłǊƻőƴłΦ /ƝƭŜƳ ǘŞǘƻ ǇǊłŎŜ ƧŜ ǳǎƴŀŘƴŠƴƝ 

ŜȄǇŜǊƛƳŜƴǘłƭƴƝ őłǎǘƛ ǾȇȊƪǳƳǳ ȊŀǇƻƧŜƴƝƳ ǎƛƳǳƭŀőƴƝŎƘ ǘŜŎƘƴƛƪΦ tǊłŎŜ ōǳŘŜ ƳƻŘŜƭƻǾŀǘ ǊǻȊƴł 

ǎƭƻȌŜƴƝ ŀ ǇƻƳŠǊȅ ǇŀƭƛǾƻǾŞ ŀ ƻȄƛŘŀőƴƝ őłǎǘƛ ǘǳƘȇŎƘ ǇƻƘƻƴƴȇŎƘ ƘƳƻǘ Ȋŀ ǵőŜƭŜƳ ǳǊőŜƴƝ ƧŜƧƛŎƘ 

ǾȇƪƻƴǳΦ !ƴŀƭȇȊƻǳ ŀ ƪƻƳǇŀǊŀŎƝ ȊƝǎƪŀƴȇŎƘ Řŀǘ ƳǻȌŜƳŜ ƻǇǘƛƳŀƭƛȊƻǾŀǘ Ǿƻƭōǳ ŀ ǾȇǾƻƧ ǇƻǘǌŜōƴŞ 

pohonné hmoty. Pro validaci budeme data získaná simulacemi porovnávat s výsledky 

ǊŜłƭƴȇŎƘ ŜȄǇŜǊƛƳŜƴǘǻΦ aƻŘŜƭƻǾłƴƝ ōȅ ƳŠƭƻ ǇǊƻƘƭƻǳōƛǘ ǇƻŎƘƻǇŜƴƝ ǾƭƛǾǳ ǎƭƻȌŜƴƝ ǘǳƘŞ ǇƻƘƻƴƴŞ 

ƘƳƻǘȅ ƴŀ Ǿȇƪƻƴ ǊŜŀƪǘƛǾƴƝŎƘ ƳƻǘƻǊǻ ŀ ǳǊȅŎƘƭƛǘ ǾȇǊƻōƴƝ ǇǊƻŎŜǎΦ  

 

 

  



{ōŠǊ Řŀǘ Ȋ reaktivního motoru 

.ŎΦ ±łŎƭŀǾ Yǳƪŀőƪŀ όaнύ 

~ƪƻƭƛǘŜƭΥ LƴƎΦ [ŀŘƛǎƭŀǾ CƛǑŜǊ tƘΦ5Φ 

 

tǊƻƧŜƪǘ ǎŜ ǎƻǳǎǘǌŜŘƝ ƴŀ ƴłǾǊƘ ŀ ƪƻƴǎǘǊǳƪŎƛ ǎǇŜŎƛŀƭƛȊƻǾŀƴŞƘƻ ƳŠǌƝŎƝƘƻ ȊŀǌƝȊŜƴƝ ǇǊƻ ǇǌŜǎƴŞ 

ƘƻŘƴƻŎŜƴƝ Ǿȇƪƻƴǳ ǊŀƪŜǘƻǾȇŎƘ ƳƻǘƻǊǻ ƴŀ ǘǳƘŞ ǇƻƘƻƴƴŞ ƘƳƻǘȅΣ ƪǘŜǊŞ Ƨǎƻǳ Ǿ posledních letech 

őŀǎǘȇƳ ƻōƧŜƪǘŜƳ ƴƝȊƪƻƴłƪƭŀŘƻǾŞƘƻ ǾȇǾƻƧŜΦ ½ŀǌƝȊŜƴƝ ǳƳƻȌƶǳƧŜ ǎƘǊƻƳŀȌřƻǾŀǘ ŀ ŀƴŀƭȅȊƻǾŀǘ 

ƪƭƝőƻǾŞ ǇŀǊŀƳŜǘǊȅ ǾȇƪƻƴǳΣ Ƨŀƪƻ ƧŜ ǘŀƘΣ ǘƭŀƪ ŀ ǘŜǇƭƻǘŀΣ ŎƻȌ ƧŜ ƴŜȊōȅǘƴŞ ǇǊƻ ƻǇǘƛƳŀƭƛȊŀŎƛ 

ƪƻƴǎǘǊǳƪŎŜ ŀ ǇŀƭƛǾŀ ǊŀƪŜǘƻǾŞƘƻ ƳƻǘƻǊǳΦ ±ŜŘƭŜ ǎŀƳƻǘƴŞƘƻ ƳŠǌƝŎƝƘƻ ȊŀǌƝȊŜƴƝ ƧŜ ǎƻǳőłǎǘƝ 

ǇǊƻƧŜƪǘǳ ƛ ǾȇǾƻƧ ōŜȊǇŜőƴŞƘƻ ŀ ǎǇƻƭŜƘƭƛǾŞƘƻ ƻŘǇŀƭƻǾŀŎƝƘƻ ƳŜŎƘŀƴƛǎƳǳΦ ¢Ŝƴǘƻ ƳŜŎƘŀƴƛǎƳǳǎ 

ƧŜ ǾȅōŀǾŜƴ ƴŠƪƻƭƛƪŀ ōŜȊǇŜőƴƻǎǘƴƝƳƛ ǎǇƝƴŀőƛ ŀ ŀƪǳǎǘƛŎƪȇƳ ǾŀǊƻǾƴȇƳ ǎȅǎǘŞƳŜƳ ǇǊƻ ƻŎƘǊŀƴǳ 

ƻōǎƭǳƘȅ ƛ ƻƪƻƭƝ ōŠƘŜƳ ǘŜǎǘƻǾłƴƝΦ 9ƭŜƪǘǊƻƴƛŎƪȇ ƳƻŘǳƭ ȊŀǌƝȊŜƴƝ ȊŀƧƛǑǙǳƧŜ ŀǳǘƻƳŀǘƛȊƻǾŀƴŞ 

ǎǇƻǳǑǘŠƴƝ ƳƻǘƻǊǳ ŀ ǎƛƳǳƭǘłƴƴƝ ǎōŠǊ ŘŀǘΣ ƪǘŜǊł Ƨǎƻǳ ƪƭƝőƻǾł ǇǊƻ ȊǇŠǘƴƻǳ ŀƴŀƭȇȊǳ ŎƘƻǾłƴƝ 

motoru za rǻȊƴȇŎƘ ǇƻŘƳƝƴŜƪΦ /ƝƭŜƳ ǘƻƘƻǘƻ ǇǊƻƧŜƪǘǳ ƧŜ ƴŜƧŜƴ ǾȅǘǾƻǌƛǘ ŘƻǎǘǳǇƴŞ ȊŀǌƝȊŜƴƝΣ ƪǘŜǊŞ 

ǳƳƻȌƴƝ ōŜȊǇŜőƴŞ ŀ ǇǊŜŎƛȊƴƝ ƳŠǌŜƴƝ ǾȇƪƻƴƴƻǎǘƴƝŎƘ ǇŀǊŀƳŜǘǊǻ ǊŀƪŜǘƻǾȇŎƘ ƳƻǘƻǊǻΣ ŀƭŜ ƛ 

ǇǌƛǎǇŠǘ ƪ rozvoji nízkonákladových technologií v ƻōƭŀǎǘƛ ǊŀƪŜǘƻǾŞƘƻ ƛƴȌŜƴȇǊǎǘǾƝΦ ±ȇǎǘǳǇȅ 

prƻƧŜƪǘǳ ƳƻƘƻǳ ōȇǘ ǾȅǳȌƛǘȅ Ǉǌƛ ǾȇǾƻƧƛ ƳŀƭȇŎƘ ǊŀƪŜǘƻǾȇŎƘ ǎȅǎǘŞƳǻ ŀ Ƨŀƪƻ ȊłƪƭŀŘ ǇǊƻ ŘŀƭǑƝ 

ǾȇȊƪǳƳ ŀ ƻǇǘƛƳŀƭƛȊŀŎƛ ƳƻǘƻǊǻ ƴŀ ǘǳƘŞ ǇƻƘƻƴƴŞ ƘƳƻǘȅΦ 

 

 

hŘǇŀƭƻǾŀŎƝ ȊŀǌƝȊŜƴƝ 

  



Charakterizace fyzikálních vlastností raketových paliv na 

ōłȊƛ ŎǳƪǊǻ 

 WƛǌƝ YǳǘƘŀƴ (B2) 

 ~ƪƻƭƛǘŜƭΥ LƴƎΦ Wŀƴ IǊǳŘƪŀ 

bŜƧƧŜŘƴƻŘǳǑǑƝ ǊŀƪŜǘƻǾł ǇŀƭƛǾŀ Ƨǎƻǳ Ǿ ŘƴŜǑƴƝ ŘƻōŠ ǎƳŠǎƛ ŎǳƪǊǻ ŀ Řǳǎƛőƴŀƴǳ ŘǊŀǎŜƭƴŞƘƻΦ ¢ŀǘƻ 

ǇǊłŎŜ ǎŜ ȊŀōȇǾł ǎǊƻǾƴłƴƝƳ ŘǾƻǳ ƪƻƴƪǊŞǘƴƝŎƘ ŎǳƪǊǻ Ǿ této roli ς sorbitolu a sacharózy. 

V ǇǌƝǇŀŘŠ őƛǎǘȇŎƘ ƭłǘŜƪ Ƴł ǎŀŎƘŀǊƽȊŀ ǾŠǘǑƝ ŎŜƭƪƻǾȇ ƛƳǇǳƭǎΣ ŀƭŜ ƧŜƧƛŎƘ ǎƳŠǎ Ƴł ƭŜǇǑƝ ǾƭŀǎǘƴƻǎǘƛΦ 

/ƝƭŜƳ ǇǊłŎŜ ƧŜ ǇƻǇǎŀǘ ǘŜƴǘƻ ŜŦŜƪǘΣ ǾȅǎǾŠǘƭƛǘ Ŏƻ Ƙƻ ȊǇǻǎƻōǳƧŜ ŀ ƴŀƧƝǘ ƻǇǘƛƳłƭƴƝ ǎƳŠǎΦ YǊƻƳŠ 

ǊƻȊŘƝƭƴȇŎƘ ǾƭŀǎǘƴƻǎǘƝ Ǉǌƛ ǎŀƳƻǘƴŞƳ ǎǇŀƭƻǾłƴƝ ƳŀƧƝ ǇŀƭƛǾŀ ƛ ƻŘƭƛǑƴŞ Ǿƭŀǎǘƴƻǎǘƛ Ǉǌƛ ǇǌƝǇǊŀǾŠ ŀ 

ǇƻȌŀŘŀǾƪȅ ƴŀ ƴƝΦ bŀǇǌƝƪƭŀŘ ǊƻȊŘƝƭƴƻǳ ǘŜǇƭƻǘǳ ǘłƴƝ ŀ ǾƛǎƪƻȊƛǘǳΣ ŎƻȌ ƻǾƭƛǾƶǳƧŜ ƪǾŀƭƛǘǳ ǇŀƭƛǾƻǾŞƘƻ 

őƭłƴƪǳ Ǉǌƛ ƧŜƘƻ ƻŘƭƛǘƝ ƘŜǘŜǊƻƎŜƴƴƝƳ ǊƻȊƭƻȌŜƴƝƳ ǇŀƭƛǾƻǾŞ ƘƳƻǘȅΦ ¢ŀǘƻ ƘŜǘŜǊƻƎŜƴƛǘŀ ǾŜŘŜ 

k ƴŜǊƻǾƴƻƳŠǊƴŞƳǳ ƘƻǌŜƴƝΣ ŎƻȌ ǾŜŘŜ ƪ ǾƛōǊŀŎƝƳΣ ǎƴƝȌŜƴŞ ǎǘŀōƛƭƛǘŠ ƳƻǘƻǊǳ ŀ ȊǾȇǑŜƴŞƳǳ ǊƛȊƛƪǳ 

exploze. Proto ƧŜ ŘǻƭŜȌƛǘŞ ǎǊƻǾƴŀǘ ƴŜƧŜƴ ǎǇŀƭƴŞΣ ŀƭŜ ƛ ǇǊƻŘǳƪőƴƝ Ǿƭŀǎǘƴƻǎǘƛ ǊǻȊƴȇŎƘ ǎƳŠǎƝΦ 

 

  



±ȇǾƻƧ ǌƝŘƝŎƝ ƧŜŘƴƻǘƪȅ ǇǊƻ ōŜȊǇƛƭƻǘƴƝ ƭŜǘƻǳƴ 

aƛŎƘŀƭ wƻǑǘŜƧƴǎƪȇ ό.нύ 

 ~ƪƻƭƛǘŜƭΥ LƴƎΦ Wŀƴ IǊǳŘƪŀ 

5ǊƻƴȅΣ ƴŜōƻƭƛ ōŜȊǇƛƭƻǘƴƝ ƭŞǘŀƧƝŎƝ ǇǊƻǎǘǌŜŘƪȅΣ ǇǊƻǑƭȅ Ǿ ǇƻǎƭŜŘƴƝŎƘ desetiletích dynamickým 

ǾȇǾƻƧŜƳ ŀ ǎǘŀƭȅ ǎŜ ƪƭƝőƻǾȇƳ ƴłǎǘǊƻƧŜƳ ƴŜƧŜƴ Ǿ ŀǊƳłŘŠ ŀ ǇǊǻƳȅǎƭǳΣ ŀƭŜ ǘŀƪŞ Ǿ ŎƛǾƛƭƴƝƳ ǎŜƪǘƻǊǳΦ 

5ƴŜǎ ƘǊŀƧƝ ȊłǎŀŘƴƝ Ǌƻƭƛ Ǿ ǊǻȊƴȇŎƘ ƻōƭŀǎǘŜŎƘ ς ƻŘ ȊłōŀǾȅ ŀ ǎǇƻǊǘǳ ǇǌŜǎ ǇǊǻȊƪǳƳƴŞ ƳƛǎŜ ŀȌ Ǉƻ 

ȊłŎƘǊŀƴƴŞ ƻǇŜǊŀŎŜ őƛ ǇǌŜǇǊŀǾǳ ȊłǎƛƭŜƪΦ ½łƪƭŀŘŜƳ jejich pohybu jsou rychle rotující vrtule, 

ƪǘŜǊŞ ƪƻƳǇŜƴȊǳƧƝ ǘƝƘƻǾƻǳ ǎƝƭǳ ŀ ǳƳƻȌƶǳƧƝ ŘǊƻƴǳ ƭŜǾƛǘƻǾŀǘΣ ǇǌƛőŜƳȌ ǇƻǎƪȅǘǳƧƝ Ǿȅǎƻƪƻǳ 

ƻǾƭŀŘŀǘŜƭƴƻǎǘΣ ŀ ǘƻ ƛ Ǉǌƛ ƴƛȌǑƝ ǾȊƻǊƪƻǾŀŎƝ ŦǊŜƪǾŜƴŎƛ ǌƝŘƛŎƝ ƧŜŘƴƻǘƪȅΣ ŀǾǑŀƪ Ȋŀ ŎŜƴǳ ǾȅǑǑƝ ǎǇƻǘǌŜōȅ 

ŜƴŜǊƎƛŜΦ 5Ɲƪȅ ǎŜƴȊƻǊǻƳΣ Ƨŀƪƻ ƧŜ ŀƪŎŜƭŜǊƻƳŜǘǊΣ ƎȅǊƻǎƪƻǇ ƴŜōƻ ƪŀƳŜǊŀΣ ƳƻƘƻǳ ŘǊƻƴȅ ǎǘŀōƛƭƴŠ 

ƭŞǘŀǘ ŘŜǎƝǘƪȅ Ƴƛƴǳǘ ŀ ƻǇŜǊƻǾŀǘ ƛ Ǿ ǳȊŀǾǌŜƴȇŎƘ ǇǊƻǎǘƻǊłŎƘΦ { ǘŜŎƘƴƻƭƻƎƛŎƪȇƳ ǇƻƪǊƻƪŜƳ ǎŜ 

ƪƻƴǎǘǊǳƪŎŜ ŘǊƻƴǻ ƴŜǳǎǘłƭŜ ȊƭŜǇǑǳƧŜΣ ŎƻȌ ǇǌƛƴłǑƝ ǾȅǑǑƝ ǇǌŜǎƴƻǎǘΣ ŘŜƭǑƝ ǾȇŘǊȌ ōŀǘŜǊƛŜ ŀ ǾƝŎŜ 

funkcí. Cílem této ǇǊłŎŜ ƧŜ ǇǊƻȊƪƻǳƳŀǘ ƳƻȌƴƻǎǘƛ ǘŞǘƻ ǘŜŎƘƴƻƭƻƎƛŜ ŀ ƴŀǾǊƘƴƻǳǘ ŘǊƻƴ ǎŎƘƻǇƴȇ 

ǇǌŜƴłǑŜǘ ƴłƪƭŀŘ ƻ ƘƳƻǘƴƻǎǘƛ нΣр ƪƎΦ tǊǾƴƝ ƪǊƻƪȅ ȊŀƘǊƴǳƧƝ ƴłǾǊƘ ŘǊƻƴǳ Ȋ ƪƻƳŜǊőƴŠ ŘƻǎǘǳǇƴȇŎƘ 

ǎƻǳőłǎǘŜƪ ŀ ǇƻǳȌƛǘƝ ǾŜǌŜƧƴŠ ŘƻǎǘǳǇƴȇŎƘ ǎƻŦǘǿŀǊƻǾȇŎƘ ƪƴƛƘƻǾŜƴ ǇǊƻ ƻǾƭłŘłƴƝ ƳƻǘƻǊǻΣ őǘŜƴƝ 

dat z ŀƪŎŜƭŜǊƻƳŜǘǊǳ ŀ ƎȅǊƻǎƪƻǇǳ ŀ ƪƻƳǳƴƛƪŀŎƛ ǎ ǌƝŘƛŎƝ ƧŜŘƴƻǘƪƻǳΦ 5ƭƻǳƘƻŘƻōȇƳ ŎƝƭŜƳ ƧŜ ǎƴƝȌƛǘ 

ǾȇǊƻōƴƝ ƴłƪƭŀŘȅΣ ƴŀǇǌƝƪƭŀŘ о5 ǘƛǎƪŜƳ ǊłƳǻ ŀ ǾǊǘǳƭƝΣ ƴŜōƻ ǾȇǾƻƧŜƳ ǾƭŀǎǘƴƝ ǌƝŘƛŎƝ ƧŜŘƴƻǘƪȅ 

s akcelerometrem a gyroskopem.  

 

YƭƝőƻǾŞ ƪƻƳǇƻƴŜƴǘȅ ǇƻƘƻƴƴŞ ƧŜŘƴƻǘƪȅ ŘǊƻƴǳ 

  



Návrh reaktoru na syntézu tuhé raketové pohonné 

hmoty 

 David Soukup (B2) 

 ~ƪƻƭƛǘŜƭΥ LƴƎΦ Wŀƴ IǊǳŘƪŀ 

{ǘŀǾ ŀƪǘǳłƭƴƝƘƻ ǎǾŠǘŀ ƴłƳ ǇǌƛǇƻƳƝƴłΣ Ƨŀƪ ŘǻƭŜȌƛǘŞ ƧŜ ǾȅǾƝƧŜǘ ŀ ȊƭŜǇǑƻǾŀǘ ƻōǊŀƴƴŞ ǘŜŎƘƴƻƭƻƎƛŜΣ 

ƪŘȅ ǎŜ ƪƭŀŘŜ ŘǻǊŀȊ ƴŀ ŜŦŜƪǘƛǾƛǘǳ ŀ ŎŜƴǳΦ WŜŘƴƻǳ Ȋ kategorií jsou raketové technologie a s nimi 

se pojící levné experimentální pohonné hmoty, ale laboratorní výroba je nákladná, a proto je 

ƴǳǘƴŞ ǇǌŜƳȇǑƭŜǘ ƛ ƻ ǇǊǻƳȅǎƭƻǾŞ ǾȇǊƻōŠΦ bŜƻŘŘŠƭƛǘŜƭƴƻǳ ǎƻǳőłǎǘƝ ǇǊǻƳȅǎƭƻǾȇŎƘ ǾȇǊƻō Ƨǎƻǳ ƛ 

ǎǘǊƻƧŜ ŀ ȊŀǌƝȊŜƴƝΣ ǳǊőŜƴŞ ǇǊƻ ǾƭŀǎǘƴƝ ǾȇǊƻōǳΣ ŀ ǇǊłǾŠ ǘƻǘƻ ǘŞƳŀ ƧŜ ƴłǇƭƴƝ ƳŞ ǇǊłŎŜΦ {ŀƳƻǘƴŞ 

ǾȇǊƻōƴƝ ȊŀǌƝȊŜƴƝ ƧŜ ŘǾƻǳǇƭłǑǙƻǾȇ ƳƝŎƘŀƴȇ ǊŜŀƪǘƻǊΣ ǇǊƻǘƻȌŜ ƧŜ ƧŜŘƴƻŘǳŎƘȇ ƴŀ ƪƻƴǎǘǊǳƪŎƛ ŀ 

provoz. Tento typ je výhodný z ƘƭŜŘƛǎƪŀ ȊŀƘǌƝǾłƴƝ ǎƳŠǎƛ ƻŘǇƻǊƻǾȇƳ ŘǊłǘŜƳ Ǿ ǇƭłǑǘƛΣ ǘŀƪ ƛ 

chlazením pomocí cirkulace vƻŘȅΦ {Ŝ ȊŀƘǌƝǾłƴƝƳ ǎŜ ǇƻƧƝ ƛ ōŜȊǇŜőƴƻǎǘΣ ƪŘȅ ōǳŘƻǳ ȊŀƘǊƴǳǘȅ 

ŀƪǘƛǾƴƝ ƛ ǇŀǎƛǾƴƝ ǇǊǾƪȅ ƻŎƘǊŀƴȅ ǇǌŜŘ ǾȊǇƭŀƴǳǘƝƳ ǎƳŠǎƛΦ 5ŀƭǑƝ őłǎǘ ǊŜŀƪǘƻǊǳ ƧŜ ǾȅǇƻǳǑǘŠƴƝ ŀ 

ŦƻǊƳŀ ƴŀ ǇŀƭƛǾƻǾŞ őƭłƴƪȅΦ tƻǎƭŜŘƴƝƳ ǇǊǾƪŜƳ ƧŜ ǎŀƳƻǘƴŞ ǌƝȊŜƴƝ ǊŜŀƪǘƻǊǳΣ ƪǘŜǊŞ ōǳŘŜ 

realizováno jak manuálnŠ ǇǌŜǎ ŎŜƴǘǊłƭƴƝ ǌƝȊŜƴƝ ǳ ǊŜŀƪǘƻǊǳΣ ǘŀƪ ƛ poloautomatickým systémem 

ƻǾƭłŘŀƴȇƳ ǇƻőƝǘŀőƻǾŠΦ 

 

1 - blokové schéma reaktoru (1 - ȊłǎƻōƴƝƪ ƴŀ ǇŀƭƛǾƻǾƻǳ ǎƭƻȌƪǳΣ н - zásobník na oxidant, 3 - reaktor, 4 
- ŦƻǊƳȅ ƴŀ őƭłƴƪȅΣ р - ŎŜƴǘǊłƭƴƝ ǌƝzení a elektronika, 6 - zásobník na chladící vodu) 
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¶ Bc. Lucie DorazilováΣ aмΣ 5ǊΦ aƎǊΦ Wŀƴŀ WƛǊŜǑƻǾłΣ Získávají bakterie rezistenci na 

netermální plazma? 

¶ Christopher William HeinzΣ .оΣ 5ǊΦ aƎǊΦ Wŀƴŀ WƛǊŜǑƻǾłΣ Vliv netermálního plazmatu 

ƴŀ ƪƭƝőƛǾƻǎǘ ǎŜƳŜƴ !ƭōƝȊƛŜ ǊǻȌƻǾŞ 

¶ Lucie KasýkováΣ .оΣ wb5ǊΦ tŀǾŜƭ DŀƭłǌΣ tƘΦ5ΦΣ tǌƝǇǊŀǾŀ ƪǌŜƳƝƪƻǾȇŎƘ ƴŀƴƻ-

ƘŜǘŜǊƻǎǘǊǳƪǘǳǊ ǇƻƳƻŎƝ ŘǾƻǳǎǘǳǇƶƻǾŞƘƻ ǇƭŀȊƳŀǘƛŎƪŞƘƻ ǊŜŀƪǘƻǊǳ 

¶ LǾŜǘŀ tǊǑŀƭƻǾł, B3, doc. Ing. Vladimír Scholtz, PhD, ½ǾƛŘƛǘŜƭƶƻǾłƴƝ ƭŀǘŜƴǘƴƝŎƘ ƻǘƛǎƪǻ 

ǇǊǎǘǻ ƴŀ ƴłōƻƧƴƛŎƝŎƘ pomocí nízkoteplotního plazmatu 

¶ !ŘǊƛŀƴŀ ~ŜŘƻǾłΣ .оΣ 5ǊΦ aƎǊΦ Wŀƴŀ WƛǊŜǑƻǾłΣ tƻǊƻǾƴłƴƝ ǊǻȊƴȇŎƘ ȊǇǻǎƻōǻ ƻǑŜǘǌŜƴƝ 

potravin netermálním plazmatem a plazmatem aktivovanou vodou 

¶ Iŀƴŀ ~ƛƪƻƭƻǾłΣ .оΣ LƴƎΦ [ŀŘƛǎƭŀǾ CƛǑŜǊΣ tƘΦ5ΦΣ Vliv netermálního plazmatu na 

elektroniku 

¶ aƛŎƘŀƭ ±ŀǑƝőŜƪΣ .оΣ wb5ǊΦ tŀǾŜƭ DŀƭłǌΣ tƘΦ5ΦΣ tǌƝǇǊŀǾŀ ƪǌŜƳƝƪƻǾȇŎƘ ƪǾŀƴǘƻǾȇŎƘ ǘŜőŜƪ 

ƻ ŜŦŜƪǘƛǾƴƝ ƭǳƳƛƴƛǎŎŜƴŎƛ ŀ ŘƻōǊŞ ŘƛǎǇŜǊǎƛōƛƭƛǘŠ  



Získávají bakterie rezistenci na netermální plazma?  

 Bc. Lucie Dorazilová (M1) 

 ~ƪƻƭƛǘŜƭΥ 5ǊΦ aƎǊΦ Wŀƴŀ WƛǊŜǑƻvá  

!ƴǘƛōƛƻǘƛŎƪł ǊŜȊƛǎǘŜƴŎŜ ōŀƪǘŜǊƛƝ ǇǌŜŘǎǘŀǾǳƧŜ Ǿ ǎƻǳőŀǎƴŞ ŘƻōŠ ǾŜƭƪƻǳ ǾȇȊǾǳ ǇǊƻ ȊŘǊŀǾƻǘƴƛŎǘǾƝΦ 

A proto se neustále hledají nové spolehlivé metody dekontaminace, na které si bakterie 

ƴŜōǳŘƻǳ ǾȅǘǾłǌŜǘ ǊŜȊƛǎǘŜƴŎƛΦ WŜŘƴƻǳ ȊŜ ǎƭƛōƴȇŎƘ ƳŜǘƻŘ ƧŜ ǇƻǳȌƛǘƝ ƴŜǘŜǊƳłlního plazmatu. 

aƛƪǊƻōƛŎƛŘƴƝ ǵőƛƴƪȅ ƴŜǾȅƪŀȊǳƧŜ ǇƻǳȊŜ ǇǌƝƳŞ ƻǑŜǘǌŜƴƝ ƴŜǘŜǊƳłƭƴƝƳ ǇƭŀȊƳŀǘŜƳΣ ŀƭŜ ǘŀƪŞ 

ǇǌƛŘłƴƝ ǇƭŀȊƳŀǘŜƳ ŀƪǘƛǾƻǾŀƴŞ ǾƻŘȅ όt!² ς plasma activated water) k suspenzi bakterií. PAW 

ǾȊƴƛƪł ǇǻǎƻōŜƴƝƳ ǇƭŀȊƳŀǘǳ ƴŀ ǾƻŘǳ ƴŜōƻ ƛ ƧƛƴŞ ŘǊǳƘȅ ǊƻȊǘƻƪǻ όt![ ς plasma activated liquid). 

WŜƧƛŎƘ ǵőƛƴƪȅ Ƨǎƻǳ ǇǊŀǾŘŠǇƻŘƻōƴŠ ȊǇǻǎƻōŜƴȅ ƭŜƘŎŜ ȊǾȇǑŜƴȇƳ ƻōǎŀƘŜƳ ǇŜǊƻȄƛŘǳ ǾƻŘƝƪǳ ŀ 

ƪȅǎŜƭƛƴȅ ŘǳǎƛőƴŞΦ  ± ǘŞǘƻ ǇǊłŎƛ ƧŜ ǇƻǳȌƝǾŀƴł t!²Σ ƪǘŜǊł ǾȊƴƛƪł ǇǻǎƻōŜƴƝƳ ƪƻǊƻƴƻǾŞƘƻ ǾȇōƻƧŜ 

v konfiguraci hrot-hladina v ǊŜȌƛƳǳ ǇǌŜŎƘƻŘƻǾŞ ƧƛǎƪǊȅ ƴŀ ŘŜǎǘƛƭƻǾŀƴƻǳ ǾƻŘǳΦ /ƝƭŜƳ ƧŜ ƻǾŠǌŜƴƝ 

ƳƛƪǊƻōƛŎƛŘƴƝŎƘ ǵőƛƴƪǻ t!² ƛ ƧŜƧƝŎƘ ƧŜŘƴƻǘƭƛǾȇŎƘ ǎƭƻȌŜƪ ŀ ƳƻȌƴƻǎǘƛ ǾȅǘǾƻǌŜƴƝ ǊŜȊƛǎǘŜƴŎŜ ƴŀ 

PAW u bakterie Escherichia Coli (E. ColiύΦ ¢ŀǘƻ ōŀƪǘŜǊƛŜ ƧŜ ǾŜƭƳƛ ŘƻōǌŜ ǇǊƻǎǘǳŘƻǾŀƴł ŀ ǾȅǘǾłǌƝ 

ǎƛ ǊŜȊƛǎǘŜƴŎƛ ƴŀ ǊǻȊƴł ŀƴǘƛōƛƻǘƛka. V ǘŞǘƻ ǇǊłŎƛ ƧǎŜƳ ǇƻǳȌƝǾŀƭŀ ŘǾŀ ǊǻȊƴŞ ƪƳŜƴȅ ǘŞǘƻ ōŀƪǘŜǊƛŜΦ  

 

  



±ƭƛǾ ƴŜǘŜǊƳłƭƴƝƘƻ ǇƭŀȊƳŀǘǳ ƴŀ ƪƭƝőƛǾƻǎǘ ǎŜƳŜƴ !ƭōƝȊƛŜ 

ǊǻȌƻǾŞ 

 Christopher William Heinz (B3) 

 ~ƪƻƭƛǘŜƭΥ 5ǊΦ aƎǊΦ Wŀƴŀ WƛǊŜǑƻǾł 

[ƛŘŞ ǎŜ Ǉƻ ǎǘŀƭŜǘƝ ōłƭƛ ōƭŜǎƪǻ ŀ ƻōŘƛǾƻǾŀƭƛ ǇƻƭłǊƴƝ ȊłǌŜ ŀ Ƴȅ ŘƴŜǎ ŘƻƪłȌŜƳŜ ƧŜƧƛŎƘ ǎƝƭǳ ŀ ƪǊłǎǳ 

ǾȅǳȌƝǘ ƪ ƭŞőŜƴƝ ŀ Ǌǻǎǘǳ ȌƛǾƻǘŀΦ tƭŀȊƳŀ ǎŜ ƴŀŎƘłȊƝ ƴŀ ǎǾŠǘŠ Ǿ ǊǻȊƴȇŎƘ ǇƻŘƻōłŎƘ ŀ ȊǇǻǎƻōǳƧŜ 

ƻŘƭƛǑƴŞ ƧŜǾȅΦ bŜǘŜǊƳłƭƴƝ ǇƭŀȊƳŀΣ ƪǘŜǊŞ Ǉǌƛ ƳŞ ǇǊłŎƛ ǾȅǳȌƝǾłƳΣ Ƴł ǇƻǘŜƴŎƛłƭ Ǉƻǎƪȅǘƴƻǳǘ 

ǳȌƛǘŜőƴŞ ōŜƴŜŦƛǘȅΦ WŜŘƴŀ Ȋ ǾȇƘƻŘ ƧƝƳ ǾȅǘǾƻǌŜƴł ƧŜ ǇƻŘǇƻǊŀ ƪƭƝőƛǾƻǎǘƛ Ǌƻǎǘƭƛƴ ŀ ǘŀƪŞ ƧŜƧƛŎƘ ǊǻǎǘǳΦ 

9ȄƛǎǘǳƧŜ ǎǇƻǳǎǘŀ ȊłǎǘǳǇŎǻ ŦƭƽǊȅΣ ƪǘŜǌƝ ƴŜŘƻƪłȌƻǳ ǵǎǇŠǑƴŠ ǾȅƪƭƝőƛǘ Ǉǌƛ ōŠȌƴȇŎƘ ǇƻŘƳƝƴƪłŎƘ ŀ 

ƳǳǎŜƧƝ ōȇǘ ǾȅǎǘŀǾŜƴȅ ŜȄǘǊŞƳƴƝƳǳ ǇǊƻǎǘǌŜŘƝ όƴŀǇǌΦ ǎƛƭƴȇƳ ƪȅǎŜƭƛƴłƳύΦ WŜŘƴƻǳ Ȋ takových 

Ǌƻǎǘƭƛƴ ƧŜ !ƭōƝȊƛŜ ǊǻȌƻǾłΣ ǳ ƪǘŜǊŞ ƳǳǎŜƧƝ ōȇǘ ƧŜƧƝ ǎŜƳƝƴƪŀ ƴŀƳƻőŜƴł Ǿ ƪȅǎŜƭƛƴŠ ǎƝǊƻǾŞΣ ŀōȅ ōȅƭŀ 

schopná v ŘƻǎǘŀǘŜőƴŞƳ Ǉƻőǘǳ ǾȅƪƭƝőƛǘΦ !ƭŜ ƻǑŜǘǌŜƴƝƳ ƴŜǘŜǊƳłƭƴƝƳ ǇƭŀȊƳŀǘŜƳ ǎŜ ƳǻȌŜƳŜ 

ǘŞǘƻ ƳŜǘƻŘŠ ƴŀǇǊƻǎǘƻ ǾȅƘƴƻǳǘ ŀ ǘŀƪŞ ȊƝǎƪŀǘ ƭŜǇǑƝ ǾȇǎƭŜŘƪȅΦ ¢ŀǘƻ ǇǊłŎŜ ǎŜ ȊŀƳŠǌǳƧŜ ƴŀ 

ǇǻǎƻōŜƴƝ ƴŜǘŜǊƳłƭƴƝƘƻ ǇƭŀȊƳŀǘǳ ƴŀ ƪƭƝőƛǾƻǎǘ ŀ Ǌǻǎǘ !ƭōƝȊƛŜ ǊǻȌƻǾŞΦ bŜǘŜǊƳłƭƴƝ ǇƭŀȊƳŀ ǎŜ 

generuje v ǎŜǎǘŀǾŠ ƘǊƻǘ-ƘƭŀŘƛƴŀΣ ƪŘȅ ƧŜ ǾȅǎƻƪŞ ƴŀǇŠǘƝ ǇǌƛǾŜŘŜƴƻ ƴŀ ƘǊƻǘ ƧŜƘƭȅ ŀ ƘƭŀŘƛƴŀ ǎƭƻǳȌƝ 

Ƨŀƪƻ ƻǇŀőƴŠ ƴŀōƛǘł őłǎǘ ǎȅǎǘŞƳǳΦ  bŀ ǊƻȊŘƝƭ ƻŘ ǾȅǎƻƪƻǘŜǇƭƻǘƴƝƘƻ ǇƭŀȊƳŀǘǳ Ƨǎƻǳ ŜƭŜƪǘǊƻƴȅ 

v ǇƭŀȊƳŀǘǳ ǎƛŎŜ ŜȄŎƛǘƻǾŀƴŞ ƴŀ Ǿȅǎƻƪƻǳ ŜƴŜǊƎƛƛ ŀ ǳŘǊȌǳƧƝ ǎƛ Ȋƴŀőƴƻǳ ǘŜǇƭƻǘǳ ŀƭŜ ƴŜǳǘǊłƭƴƝ 

őłǎǘƛŎŜ όŀǘƻƳȅύ ƳŀƧƝ ǇƻƪƻƧƻǾƻǳ ǘŜǇƭƻǘǳΦ 9ȄǇŜǊƛƳŜƴǘȅ ǳƪłȊŀƭȅΣ ȌŜ ƪƭƝőƛǾƻǎǘ Ǌƻǎǘƭƛƴ ƧŜ ƪƭŀŘƴŠ 

ƻǾƭƛǾƴŠƴŀ ǇƭŀȊƳŀǘŜƳΦ tǌƝőƛƴƻǳ ōȅ ƳƻƘƭŀ ōȇǘ Ǿȅǎƻƪł ƎŜƴŜǊŀŎŜ I2O2 a ƛƻƴǘǻ bh3
-Σ ƪǘŜǊŞ ƴŀǊǳǑƝ 

ǇƻǾǊŎƘ ǎŜƳŜƴ ŀ ŘłƭŜ ȊǾȇǑŜƴł ǎƳłőƛǾƻǎǘ ƧŜƧƛŎƘ ǇƻǾǊŎƘǳΦ 

 

 

 

 

 

 

 

 

  

Obr.1 ς Koronový výboj na   

hrotu jehly 

Obr.2 ς Sestava na generaci plazmatu Obr. 3 ς !ƭōƝȊƛŜ ǊǻȌƻǾł 



tǌƝǇǊŀǾŀ ƪǌŜƳƝƪƻǾȇŎƘ ƴŀƴƻ-heterostruktur pomocí 

ŘǾƻǳǎǘǳǇƶƻǾŞƘƻ ǇƭŀȊƳŀǘƛŎƪŞƘƻ ǊŜŀƪǘƻǊǳ 

 Lucie Kasýková (B3) 

 ~ƪƻƭƛǘŜƭΥ wb5ǊΦ tŀǾŜƭ DŀƭłǌΣ tƘΦ5Φ 

{ ǊƻȊǾƻƧŜƳ ǘŜŎƘƴƻƭƻƎƛƝ ǎŜ ȊǾȅǑǳƧŜ ǾȇȊƴŀƳ ǇƻƭƻǾƻŘƛőƻǾȇŎƘ ƴŀƴƻőłǎǘƛŎΣ ǇǌƛőŜƳȌ ƪǌŜƳƝƪƻǾŞ 

ƴŀƴƻőłǎǘƛŎŜ ό{ƛbtǎύ ǎŜ ǳƪŀȊǳƧƝ Ƨŀƪƻ ƧŜŘŜƴ Ȋ ƪƭƝőƻǾȇŎƘ ƳŀǘŜǊƛłƭǻΦ tƻǘŜƴŎƛłƭ vyplývá z jejich 

ƴŜǘƻȄƛŎƛǘȅΣ ƻǇǘƛŎƪȇŎƘ ŀ ŜƭŜƪǘǊƛŎƪȇŎƘ ǾƭŀǎǘƴƻǎǘƝ ŀ ƳƻȌƴƻǎǘƛ ǵőƛƴƴŞ ǇƻǾǊŎƘƻǾŞ ǵǇǊŀǾȅ. Díky 

ǘŠƳǘƻ ǾƭŀǎǘƴƻǎǘŜƳ ƴŀŎƘłȊŜƧƝ ǳǇƭŀǘƴŠƴƝ Ǿ ǌŀŘŠ ŀǇƭƛƪŀŎƝ ǾőŜǘƴŠ ŀƴƻŘ ƭƛǘƘƛƻǾȇŎƘ ōŀǘŜǊƛƝΦ 

½łǎŀŘƴƝƳ ǇǌŜŘǇƻƪƭŀŘŜƳ ǇǊƻ ŘƻǎŀȌŜƴƝ ŘƭƻǳƘƻŘƻōŞ ǎǘŀōƛƭƛǘȅ ŀ ǾȅǎƻƪŞ ƪŀǇŀŎƛǘȅ ōŀǘŜǊƛƝ ƧŜ 

ƻŘƻƭƴƻǎǘ {ƛbtǎ Ǿǻőƛ ƻǇŀƪƻǾŀƴȇƳ ŎȅƪƭǻƳ ƭƛǘƘƛŀŎŜ ŀ ŘŜƭƛǘƘƛŀŎŜΣ ƪŘŜ ŘƻŎƘłȊƝ ƪ jejicƘ ȊƴŀőƴŞ 

ƻōƧŜƳƻǾŞ ŜȄǇŀƴȊƛΦ ¢ƻƳǳǘƻ ǇǊƻōƭŞƳǳ ƭȊŜ ǇǌŜŘŎƘłȊŜǘ ŘƻǎŀȌŜƴƝƳ ŀƳƻǊŦƴƝ ǎǘǊǳƪǘǳǊȅ {ƛbtǎΣ 

ƪǘŜǊł ƧŜ ǎŎƘƻǇƴŀ ƻōƧŜƳƻǾȇƳ ȊƳŠƴłƳ ƻŘƻƭłǾŀǘΦ  

/ƝƭŜƳ ǘŞǘƻ ǇǊłŎŜ ƧŜ ŘŜƳƻƴǎǘǊƻǾŀǘ ǎǘŀƴŘŀǊŘƴƝ ƳŜǘƻŘǳ ǇǌƝǇǊŀǾȅ ƪǊȅǎǘŀƭƛŎƪȇŎƘ {ƛbtǎ 

ǇǊƻǎǘǌŜŘƴƛŎǘǾƝƳ ƧŜŘƴƻǎǘǳǇƶƻǾŞƘƻ ǇƭŀȊƳŀǘƛŎƪŞƘƻ ǊŜŀƪǘƻǊǳΣ ǇƻǘŞ ƛƭǳǎǘǊƻǾŀǘ ƳƻȌƴƻǎǘƛ 

ƻǇǘƛƳŀƭƛȊŀŎŜ ǘŞǘƻ ǎȅƴǘŞȊȅ ǇƻƳƻŎƝ ŘǾƻǳǎǘǳǇƶƻǾŞƘƻ ǇƭŀȊƳŀǘƛŎƪŞƘƻ ǊŜŀƪǘƻǊǳ ŀ ǇǌƝǇŀŘƴŞ 

ƎŜƻƳŜǘǊƛŜ ƧŜŘƴƻǘƭƛǾȇŎƘ őłǎǘƝΦ ¢Ŝƴǘƻ ǇǌƝǎǘǳǇ ǳƳƻȌƶǳƧŜ ǇǌŜƪƻƴŀǘ ƻƳŜȊŜƴƝ ƧŜŘƴƻǎǘǳǇƶƻǾŞƘƻ 

ǊŜŀƪǘƻǊǳΣ ȊŜƧƳŞƴŀ Ŏƻ ǎŜ ǘȇőŜ ƳŀȄƛƳłƭƴƝ ǾŜƭƛƪƻǎǘƛ {ƛbtǎ ŀ ǾȅǘǾłǌŜƴƝ ƘŜǘŜǊƻǎǘǊǳƪǘǳǊ ǘȅǇǳ 

ŎƻǊŜκǎƘŜƭƭΣ ƪǘŜǊŞ ǎǇƭƶǳƧƝ ǇƻȌŀŘƻǾŀƴŞ ǇƻŘƳƝƴƪȅ ŀƳƻǊŦƴƝ ǎǘǊǳƪǘǳǊȅ ǇǊƻ ŀǇƭƛƪŀŎŜ Ǿ ƭƛǘƘƛƻǾȇŎƘ 

bateriích. Vyrobené SiNPs jsou analyzovány pomocí SEM a TEM mikroskopie, které poskytují 

detailní pohled na jejich morfologii a strukturu. 

 

  

 

  

{ŎƘŞƳŀ ƧŜŘƴƻǎǘǳǇƶƻǾŞ ŀǇŀǊŀǘǳǊȅ ǎŜ ǾȊƻǊƪŜƳ όǾƭŜǾƻύ ŀ ǎŎƘŞƳŀ ŘǾƻǳǎǘǳǇƶƻǾŞ ŀǇŀǊŀǘǳǊȅ ǎŜ 
vzorkem (vpravo)  



½ǾƛŘƛǘŜƭƶƻǾłƴƝ ƭŀǘŜƴǘƴƝŎƘ ƻǘƛǎƪǻ ǇǊǎǘǻ ƴŀ ƴłōƻƧƴƛŎƝŎƘ 

pomocí nízkotermálního plazmatu 

 LǾŜǘŀ tǊǑŀƭƻǾł ό.оύ 

 ~ƪƻƭƛǘŜƭΥ 5ƻŎ. Ing Vladimír Scholtz, Ph.D. 

± ǘŞǘƻ ǇǊłŎƛ ǎŜ ǎƻǳǎǘǌŜŘƝƳ ƴŀ ȊǾƛŘƛǘŜƭƶƻǾłƴƝ ƻǘƛǎƪǻ ǇǊǎǘǻ ƴŀ ƴłōƻƧƴƛŎƝŎƘΦ ½ƪƻǳƳłƴƝƳ ƻǘƛǎƪǻ 

ǇǊǎǘǻ ǎŜ ȊŀōȇǾł ƪǊƛƳƛƴŀƭƛǎǘƛŎƪł ƳŜǘƻŘŀ ȊǾŀƴł ŘŀƪǘȅƭƻǎƪƻǇƛŜΣ ŘƝƪȅ ƪǘŜǊŞ ƭȊŜ ƛƴŘƛǾƛŘǳłƭƴŠ 

ƛŘŜƴǘƛŦƛƪƻǾŀǘ ƧŜŘƛƴŎŜΦ ±ȇȊƴŀƳƴŠ ǇǌƛǎǇƝǾł ƪ ƻōƧŀǎƴŠƴƝ ǑƛǊƻƪŞƘƻ ǎǇŜƪǘǊŀ ǘǊŜǎǘƴŞ őƛƴƴƻǎǘƛΦ 

!ƴŀƭȅȊǳƧŜ ǇŀǇƛƭłǊƴƝ ƭƛƴƛŜΣ ǾȊƻǊȅ ƴŀ ǇƻǾǊŎƘǳ ƪǻȌŜ ǇǊǎǘǻΣ ŘƭŀƴƝ ŀ ŎƘƻŘƛŘŜƭΣ ƪǘŜǊŞ Ƨǎƻǳ ǇǊƻ ƪŀȌŘŞƘƻ 

őƭƻǾŠƪŀ ȊŎŜƭŀ ƧŜŘƛƴŜőƴŞ ŀ ƴŜƳŠƴƴŞ Ǉƻ ŎŜƭȇ ȌƛǾƻǘΦ ± ōǳŘƻǳŎƴƻǎǘƛ ōȅ ƴƝȊƪƻǘŜǊƳłƭƴƝ ǇƭŀȊƳŀ 

ƳƻƘƭƻ ǎƭƻǳȌƛǘ Ƨŀƪƻ ŘƻǇƭƶƪƻǾł ƳŜtoda pro stávající postupy. Výhoda tkví v jednoduchosti 

ǇƻǳȌƛǘƝ ŀ ŀōǎŜƴŎŜ ŘŀƪǘȅƭƻǎƪƻǇƛŎƪŞƘƻ ǇǊłǑƪǳΦ tǊƻ ȊǾƛŘƛǘŜƭƴŠƴƝ ƻǘƛǎƪǳ ǇǊǎǘǳ ǇƻǳȌƝǾłƳ 

ƴƝȊƪƻǘŜǊƳłƭƴƝ ǇƭŀȊƳŀ ŎƻȌ ƧŜ ƪǾŀȊƛƴŜǳǘǊłƭƴƝ ǇƭȅƴΣ ƪǘŜǊȇ ƻōǎŀƘǳƧŜ ǊŀŘƛƪłƭȅΣ ƛƻƴǘȅ ŀ ŜȄŎƛǘƻǾŀƴŞ 

molekuly, oxidující povrch kovu okolo otisku prstu. Nízkotermální plazma bylo v této práci 

ƎŜƴŜǊƻǾłƴƻ ƴŠƪƻƭƛƪŀ ȊŘǊƻƧƛΣ Teslovým transformátorem, aparaturou s elektronovou 

ƪƻƴŦƛƎǳǊŀŎƝ ƘǊƻǘ ǇǊƻǘƛ ǇǊǎǘŜƴŎƛ όtƻƛƴǘ ǘƻ wƛƴƎύ ŀ ƧŜƧƝƳ ƪƻƳŜǊőƴƝƳ ǇǊƻǘƻǘȅǇŜƳ tƭŀǎƳŀǘƛŎƻΦ ¢ȅǘƻ 

zdroje porovnávłƳ ŀ ǳǊőǳƧƛΣ ƪǘŜǊȇ Ȋ ƴƛŎƘ ƧŜ ƴŜƧǵőƛƴƴŠƧǑƝΦ błōƻƧƴƛŎŜ ǾȅǎǘŀǾǳƧƛ ǇƭŀȊƳŀǘǳ 

v ǊǻȊƴȇŎƘ őŀǎƻǾȇŎƘ ƛƴǘŜǊǾŀƭŜŎƘ ŀ ǇƻȊƻǊǳƧƛΣ Ƨŀƪ ǊȅŎƘƭŜ ǎŜ ƻǘƛǎƪȅ ƴŀ ƴłōƻƧƴƛŎƛ ƻōƧŜǾƝΦ tƻǳȌƝǾłƳ 

ŘǾŀ ŘǊǳƘȅ ƴłōƻƧƴƛŎΣ ƴƻƴǘƻȄƛŎƪŞ ŀ ƪƭŀǎƛŎƪŞΦ {ƴŀȌƝƳ ǎŜ ȊƧƛǎǘƛǘΣ ȊŘŀ-ƭƛ ǊƻȊŘƝƭƴŞ ǎƭƻȌŜƴƝ ǎǘǌŜlného 

ǇǊŀŎƘǳ ƻǾƭƛǾƶǳƧŜ ƪǾŀƭƛǘǳ ƻǘƛǎƪǳ ǇǊǎǘǳΦ  

 

Otisk prstu na nábojnici 

  



tƻǊƻǾƴłƴƝ ǊǻȊƴȇŎƘ ȊǇǻǎƻōǻ ƻǑŜǘǌŜƴƝ ǇƻǘǊŀǾƛƴ 

netermálním plazmatem a plazmatem aktivovanou 

vodou  

!ŘǊƛŀƴŀ ~ŜŘƻǾł ό.оύ 

 ~ƪƻƭƛǘŜƭΥ 5ǊΦ aƎǊΦ Wŀƴŀ WƛǊŜǑƻǾł 

[ƛǎǘƻǾŞ ǎŀƭłǘȅ Ƨŀƪƻ ƧŜ ǇƻƭƴƝőŜƪΣ Ǌǳƪƻƭŀ ƴŜōƻ ƭŜŘƻǾȇ ǎŀƭłǘ ǎŜ ŘƴŜǎ ǇǊƻŘłǾŀƧƝ ǾŜ ŦƻǊƳŠ ǳǊőŜƴŞ 

k ƻƪŀƳȌƛǘŞƳǳ ǇƻǳȌƛǘƝ ōŜȊ ƴǳǘƴƻǎǘƛ ƻǇƭŀŎƘǳΣ ǇǌŜǎǘƻ ƻōǎŀƘǳƧƝ ȊƴŀőƴŞ ƳƴƻȌǎǘǾƝ ƳƛƪǊƻƻǊƎŀƴƛǎƳǻ 

a vykazují nízkou trvanlivost. Neustále se vyvíjí nové teŎƘƴƻƭƻƎƛŜ ǇǊƻ ƻǑŜǘǌŜƴƝ ŀ ƪƻƴȊŜǊǾŀŎƛ 

ǇƻǘǊŀǾƛƴΣ ƳŜȊƛ ƪǘŜǊŞ ǇŀǘǌƝ ǘŀƪŞ ƳŜǘƻŘȅ ƻǑŜǘǌŜƴƝ ƴŜǘŜǊƳłƭƴƝƳ ǇƭŀȊƳŀǘŜƳ όb¢tύ ŀ ǇƭŀȊƳŀǘŜƳ 

aktivovanou vodou (PAW). hōŠ ǘŜŎƘƴƻƭƻƎƛŜ ǇǌŜŘǎǘŀǾǳƧƝ ŀƭǘŜǊƴŀǘƛǾǳ ƪ ǘǊŀŘƛőƴƝƳ ȊǇǻǎƻōǻƳ 

ƪƻƴȊŜǊǾŀŎŜ ŀ ƳƻƘƻǳ ǾȇǊŀȊƴŠ ǇǌƛǎǇŠǘ ƪ ǇǊƻŘƭƻǳȌŜƴƝ ǘǊǾŀƴƭƛǾƻǎǘƛ ǎŀƭłǘǻ Ǉǌƛ ȊŀŎƘƻǾłƴƝ ƧŜƧƛŎƘ 

ƴǳǘǊƛőƴƝŎƘ ƘƻŘƴƻǘ ŀ ȊŀƧƛǑǘŠƴƝ ƳƛƪǊƻōƛƻƭƻƎƛŎƪŞ ōŜȊǇŜőƴƻǎǘƛ ǎŀƭłǘǻΣ ƪǘŜǊŞ Ƨǎƻǳ ƴłŎƘȅƭƴŞ ƪ ǊȅŎƘƭŞ 

kontaminaci. Netermální plazma je ionizovaný plyn, generovaný pomocí elektrického výboje 

ve vzduchu. Je zdrojem velkéƘƻ ƳƴƻȌǎǘǾƝ ǊŜŀƪǘƛǾƴƝŎƘ őłǎǘƛŎΣ ŘƝƪȅ őŜƳǳȌ ƧŜ ǎŎƘƻǇƴŞ ŜƭƛƳƛƴƻǾŀǘ 

ǑƛǊƻƪŞ ǎǇŜƪǘǊǳƳ ƴŜȌłŘƻǳŎƝŎƘ ƳƛƪǊƻƻǊƎŀƴƛǎƳǻΦ ± ǇƭŀȊƳŀǘŜƳ ŀƪǘƛǾƻǾŀƴŞ ǾƻŘŠ ǎŜ ǇǻǎƻōŜƴƝƳ 

ǇƭŀȊƳŀǘǳ ǾȅǘǾłǌŜƧƝ ǇǌŜŘŜǾǑƝƳ ǇŜǊƻȄƛŘ ǾƻŘƝƪǳ ŀ ŘǳǎƛőƴŀƴƻǾŞ ƛƻƴǘȅΣ ƪǘŜǊŞ ƳŀƧƝ ŀƴǘƛƳƛƪǊƻōƛłƭƴƝ 

ǵőƛƴƪȅ a mohou ōȇǘ ǇƻǳȌƛǘȅ ƪ ŘŜȊƛƴŦŜƪŎƛ ǎŀƭłǘǻ. Cílem této práce je porovnat vliv obou metod 

ƴŀ ƳƛƪǊƻōƛłƭƴƝ ƪƻƴǘŀƳƛƴŀŎƛ ŀ ȊƳŠƴȅ Ǿ ƻǊƎŀƴƻƭŜǇǘƛŎƪȇŎƘ ǾƭŀǎǘƴƻǎǘŜŎƘ ǎŀƭłǘǻΣ Ƨŀƪƻ ƧŜ ǾȊƘƭŜŘΣ 

ǘŜȄǘǳǊŀ ŀ ŎƘǳǙΦ  

 

  

https://student.vscht.cz/dipl_st/redir.php?id=e71cff38960c8d085d800327298cee64&tid=1&redir=detail&did=46823
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Vliv netermální plazmy na elektroniku 

 Iŀƴŀ ~ƛƪƻƭƻǾł (B3) 

 ~ƪƻƭƛǘel: LƴƎΦ [ŀŘƛǎƭŀǾ CƛǑŜǊΣ tƘΦ5Φ 

bŜǘŜǊƳłƭƴƝ ǇƭŀȊƳŀ όb¢tύ ƧŜ ƘƻƧƴŠ ǾȅǳȌƝǾłƴƻ ƪ ǇƻǾǊŎƘƻǾȇƳ ǵǇǊŀǾłƳ ōŜȊ ǾȇǊŀȊƴŞƘƻ ƻƘǌŜǾǳ 

ƳŀǘŜǊƛłƭǻ ŀ ǘŀƪŞ ƪ ŜŦŜƪǘƛǾƴƝ ŘŜȊƛƴŦŜƪŎƛ ǇƻǾǊŎƘǻΣ ŎƻȌ ǇǌƛƴłǑƝ ǌŀŘǳ ǾȇƘƻŘΣ ŀƭŜ ǘŀƪŞ ǳǊőƛǘł ǊƛȊƛƪŀΦ 

tǌƛ ǇǻǎƻōŜƴƝ b¢t ŘƻŎƘłȊƝ ƪŜ ƎŜƴŜǊƻǾłƴƝ ǊŜŀƪǘƛǾƴƝŎƘ őłǎǘƛŎΣ Ƨŀƪƻ Ƨǎƻǳ ƛƻƴǘȅ ŀ ǊŀŘƛƪłƭȅΣ ƪǘŜǊŞ 

ƳƻƘƻǳ ȊǇǻǎƻōƻǾŀǘ ƪƻǊƻȊƛ ŀ ƻȄƛŘŀŎƛ ǇƻǾǊŎƘǻΣ ŎƻȌ ƴŀǇǌƝƪƭŀŘ ǎƴƛȌǳƧŜ ǾƻŘƛǾƻǎǘ ŀ ƳǻȌŜ ȊƘƻǊǑƛǘ 

ƳŜŎƘŀƴƛŎƪƻǳ ǎǘŀōƛƭƛǘǳ ǎǇƻƧǻΦ ¢ȅǘƻ ǇǊƻŎŜǎȅ ƳŠƴƝ ǇƻǾǊŎƘƻǾŞ ƴŀǇŠǘƝ ƳŀǘŜǊƛłƭǻΣ ŀƭŜ ƳƻƘƻǳ ƛ 

ȊǾȅǑƻǾŀǘ ǇǌŜŎƘƻŘƻǾȇ ƻŘǇƻǊ Ǿ ƪƻƴǘŀƪǘŜŎƘΦ 5ƭƻǳƘƻŘƻōŞ ǾȅǎǘŀǾŜƴƝ b¢t ƴŀǾƝŎ ƳǻȌŜ ǾŞǎǘ ƪ 

mikroskopicƪȇƳ ǇƻǑƪƻȊŜƴƝƳ Ǿ ƳŀǘŜǊƛłƭƻǾȇŎƘ ǾǊǎǘǾłŎƘ ƪƻƴŜƪǘƻǊǻΣ ŎƻȌ ǎƴƛȌǳƧŜ ƧŜƧƛŎƘ 

ȌƛǾƻǘƴƻǎǘ ŀ ǎǇƻƭŜƘƭƛǾƻǎǘ Ǿ ŎƛǘƭƛǾȇŎƘ ŜƭŜƪǘǊƻƴƛŎƪȇŎƘ ƻōǾƻŘŜŎƘΦ ½ ǘŠŎƘǘƻ ŘǻǾƻŘǻ ōȅƭȅ ǾȅōǊŀƴŞ 

ǾȊƻǊƪȅ ŜȄǇƻƴƻǾłƴȅ ǊŜŀƪǘƛǾƴƝƳƛ őłǎǘƛŎŜƳƛ ǇǊƻŘǳƪƻǾŀƴȇƳƛ ƴŜǘŜǊƳłƭƴƝƳ ǇƭŀȊƳŀǘŜƳ 

bipolárního korónovŞƘƻ ǾȇōƻƧŜΦ błǎƭŜŘƴŠ ōȅƭƻ ǇǊƻǾŜŘŜƴƻ ǘŜǎǘƻǾłƴƝ ǾƭƛǾǻ b¢t ƴŀ ǾȅōǊŀƴŞ 

ǇŀǊŀƳŜǘǊȅ ǘŠŎƘǘƻ ǾȊƻǊƪǻ. 

  

Obrázek 3ΥǇǌŜŘōŠȌƴȇ ŜȄǇŜǊƛƳŜƴǘ όőŜǊǾŜƴŞ ǎƭƻǳǇŎŜ 
ƻȊƴŀőǳƧƝ ǇƻǊǳŎƘǳ ς ǇƻǑƪƻȊŜƴȇ ƪƻƴǘŀƪǘύ 

Obrázek 2Υ ǇǌŜƘƭŜŘ ǘŜǎǘƻǾŀƴȇŎƘ ǎƻǳőłǎǘŜƪ 



tǌƝǇǊŀǾŀ ƪǌŜƳƝƪƻǾȇŎƘ ƪǾŀƴǘƻǾȇŎƘ ǘŜőŜƪ ƻ ŜŦŜƪǘƛǾƴƝ 

ƭǳƳƛƴƛǎŎŜƴŎƛ ŀ ŘƻōǊŞ ŘƛǎǇŜǊǎƛōƛƭƛǘŠ 

 aƛŎƘŀƭ ±ŀǑƝőŜƪ ό.оύ 

 ~ƪƻƭƛǘŜƭΥ wb5ǊΦ tŀǾŜƭ DŀƭłǌΣ tƘΦ5Φ 

YǌŜƳƝƪƻǾŞ ƪǾŀƴǘƻǾŞ ǘŜőƪȅ ό{ƛY¢ύ ǾȅƴƛƪŀƧƝ ǳƴƛƪłǘƴƝƳƛ ƻǇǘƛŎƪȇƳƛ ǾƭŀǎǘƴƻǎǘƳƛΣ ƧŜŘƴƻŘǳŎƘƻǳ 

ǇǌƝǇǊŀǾƻǳ ŀ ƴƝȊƪƻǳ ǘƻȄƛŎƛǘƻǳΣ ŎƻȌ ƧŜ őƛƴƝ ƛŘŜłƭƴƝƳƛ ǇǊƻ ŀǇƭƛƪŀŎŜΣ Ƨŀƪƻ Ƨǎƻǳ ǎŜƴȊƻǊȅΣ ŦƻǘƻǾƻƭǘŀƛƪŀ 

ƴŜōƻ ŎƝƭŜƴŞ ŘƻǊǳőƻǾłƴƝ ƭŞőƛǾΦ /ƝƭŜƳ ƴŀǑŜƘƻ ǾȇȊƪǳƳǳ ƧŜ ȊƭŜǇǑƛǘ ŜŦŜƪǘƛǾƛǘǳ ƭǳƳƛƴƛǎŎŜƴŎŜ ŀ 

diǎǇŜǊǎƛōƛƭƛǘǳ {ƛY¢ ǇƻƳƻŎƝ ǇƻƪǊƻőƛƭȇŎƘ ƳŜǘƻŘ ǇƻǾǊŎƘƻǾȇŎƘ ƳƻŘƛŦƛƪŀŎƝ όtaύΦ 

błƳƛ ǾȅǳȌƝǾŀƴȇƳƛ ƳŜǘƻŘŀƳƛ ta ƧǎƳŜ ǎŎƘƻǇƴƛ ǾȅǘǾƻǌƛǘ ǎǘŀōƛƭƴƝ ƳƻƴƻŘƛǎǇŜǊǎŜ {ƛY¢ Ǿ ǑƛǊƻƪŞƳ 

rozsahu ǇƻƭŀǊƛǘ ǇǊƻǎǘǌŜŘƝΦ tƻƳƻŎƝ ƴŜǘŜǊƳłƭƴƝƘƻ ǇƭŀȊƳŀǘǳ ƪƻǾŀƭŜƴǘƴŠ ƴŀǾŀȊǳƧŜƳŜ ŜǘƻȄȅ ŀ 

octoxy skuǇƛƴȅ ƻŘǑǘŠǇŜƴƝƳ I Ȋ hI ǎƪǳǇƛƴȅΣ ƻŘǇƻǾƝŘŀƧƝŎƝ ǇƻƭłǊƴƝƳǳ ŀ ǎǘǌŜŘƴŠ ǇƻƭłǊƴƝƳǳ 

ǇǊƻǎǘǌŜŘƝΦ ¢ŀƪǘƻ ǘŜǊƳƛƴƻǾŀƴŞ {ƛY¢ ŘƻǎŀƘǳƧƝ ƪǾŀƴǘƻǾȇŎƘ ǾȇǘŠȌƪǻ όv¸ύ ŀȌ му ҈Φ 5ƛǎǇŜǊƛǎƛōƛƭƛǘǳ 

{ƛY¢ Ǿ ƴŜǇƻƭłǊƴƝƳ ǇǊƻǎǘǌŜŘƝ ȊŀƧƛǑǙǳƧŜƳŜ ƴŀǾłȊłƴƝƳ ŘƻŘŜŎȅƭƻǾȇŎƘ ǎƪǳǇƛƴ ƴŀ ǇƻǾǊŎƘ {ƛY¢ 

metoŘƻǳ ǘŜǊƳłƭƴƝ ƘȅŘǊƻǎƛƭȅƭŀŎŜΣ ƪŘȅ v¸ ŘƻǎŀƘǳƧŜ ŀȌ мф ҈Φ ¦ ǘŞǘƻ ƳŜǘƻŘȅ ǎŜ ŀƪǘƛǾǳƧƝ ǾŀȊōȅ {ƛ-

I ŀ ƴłǎƻōƴŞ ǾŀȊōȅ ǳƘƭƻǾƻŘƝƪǳ Ǉǌƛ ǘŜǇƭƻǘłŎƘ ƴŀŘ мрл ϲ/Φ aƴƻƘƻ ƻǊƎŀƴƛŎƪȇŎƘ ƭłǘŜƪ Ƴł ǘŜǇƭƻǘǳ 

ǾŀǊǳ ƴƛȌǑƝΣ ǇǊƻǘƻ ƧŜ ǾȅǳȌƛǘƻ ǊŀŘƛƪłƭƻǾŞ ƛƴƛŎƛŀŎŜ ǇƻƳƻŎƝ ƭłǘŜƪΣ Ƨŀƪƻ ƧŜ н-Azobis-(2-

ƳŜǘƘȅƭǇǊƻǇƛƻƴƛǘǊƛƭύ ό!L.bύΦ ¢ŀƪǘƻ ǊƻȊǑƛǌǳƧŜƳŜ ǎǇŜƪǘǊǳƳ ƭłǘŜƪ ǾƘƻŘƴȇŎƘ ǇǊƻ taΦ ±ȅǳȌƛǘƝƳ 

ǘŠŎƘǘƻ ƳŜǘƻŘ ǾȇȊƴŀƳƴŠ ȊǾȅǑǳƧŜƳŜ v¸ ŀ ȊƭŜǇǑǳƧŜƳŜ ŘƛǎǇŜǊǎƛōƛƭƛǘǳ Ǿ ǊǻȊƴȇŎƘ ǇǊƻǎǘǌŜŘƝΦ ¢ƻ 

ǾŜŘŜ ƪ ǇƻŘǇƻǌŜ ǑƛǊǑƝ ǾȅǳȌƛǘŜƭƴƻǎǘƛ {ƛY¢ Ǿ ƳƻŘŜǊƴƝŎƘ ŀǇƭƛƪŀŎƝŎƘΦ  
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tǌŜŘǎŜŘŀ ƪƻƳƛǎŜΥ doc. Ing. Jaroslav Hofmann, CSc. 

2ƭŜƴƻǾŞ ƪƻƳƛǎŜΥ 

¶ doc. Ing. Vladimír Myslík, CSc. 

¶ Ing. Jitka Kopecká, Ph.D. 

¶ LƴƎΦ aŀǊǘƛƴ {ǘǊŀƪŀΣ tƘΦ5Φ ό¨W± yŜȌύ 

¶ LƴƎΦ ¢ŜǊŜȊŀ {ǾŀǘƻƶƻǾł ό9Ȅt{Σ ǎΦǊΦƻΦύ 

 

SEZNAM {h¦¢=¿N/N/I 

¶ !ƳłƭƛŜ .ǳǊŜǑƻǾł, B3, Ing. Bc. Michal Novotný, Ph.D., Nanodrátky na povrchu 

ǘŜƴƪȇŎƘ ǾǊǎǘŜǾ ƪƻǾǻ 

¶ hƴŘǌŜƧ DǊǳƴŘŦŜǎǘΣ .оΣ wb5ǊΦ tŀǾŜƭ DŀƭłǌΣ tƘΦ5ΦΣ Optimalizace perovskitových vrstev 

ǇǊƻ ŦƻǘƻǾƻƭǘŀƛŎƪŞ ǾȅǳȌƛǘƝ 

¶ Bc. Patrik KulaΣ aмΣ LƴƎΦ tǌŜƳȅǎƭ Fitl, Ph.D., {ƛƳǳƭŀŎŜ {!² ǎŜƴȊƻǊǻ ǇǊƻ ŘŜǘŜƪŎƛ Ǉƭȅƴǳ 

¶ Bc. aƛǊƛŀƳ aŀƎƻőƛƻǾłΣ aнΣ ǇǊƻŦΦ 5ǊΦ LƴƎΦ aŀǊǘƛƴ ±ǊƶŀǘŀΣ ½ƭŜǇǑŜƴƛŜ ǇŀǊŀƳŜǘǊƻǾ 

ŘŜǘŜƪŎƛŜ ƴŀ ŎƘŜƳƛǊŜȊƛǎǘƻǊƻŎƘ ǇƻƳƻŎƻǳ ŀƭƎƻǊƛǘƳƻǾ ǎǘǊƻƧƻǾŞƘƻ ǳőŜƴƛŀ 

¶ Wŀƴ aƛǑŜƪΣ .оΣ LƴƎΦ [ŀŘƛǎƭŀǾ CƛǑŜǊΣ tƘΦ5ΦΣ Optimalizace aparatury pro senzory s 

nanostrukturovanou vrstvou 

¶ Bc. Denis Najman, M1, Ing. Bc. Michal Novotný, Ph.D., Materiál Cu3N a problematika 

ƴƛǘǊƛŘƻǾȇŎƘ ǎŜƴȊƻǊǻ 

¶ Bc. ¢ƻƳłǑ !ƭōŜǊǘ ~ǘŜŦŀƴƻǾΣ aнΣ ǇǊƻŦΦ 5ǊΦ LƴƎΦ aŀǊǘƛƴ ±ǊƶŀǘŀΣ Návrh a realizace 

ƳŠǌƝŎƝŎƘ ǎȅǎǘŞƳǻ ǇǊƻ ǎŜƴȊƻǊy na bázi iontových kapalin 

¶ Bc. Radim WeisserΣ aнΣ wb5ǊΦ tŀǾŜƭ DŀƭłǌΣ tƘΦ5ΦΣ Hybridní bateriové a 

ǎǳǇŜǊƪƻƴŘŜƴȊłǘƻǊƻǾŞ ǎȅǎǘŞƳȅ ȊŀƭƻȌŜƴŞ ƴŀ ǾȅǎƻŎŜ ƪƻƴŎŜƴǘǊƻǾŀƴȇŎƘ ǾƻŘƴȇŎƘ 

elektrolytech 

  



wǻǎǘ ƴŀƴƻŘǊłǘƪǻ ƴŀ ǘŜƴƪƻǾǊǎǘǾȇŎƘ őŜǊƴȇŎƘ ƪƻǾŜŎƘ 

!ƳłƭƛŜ .ǳǊŜǑƻǾł (B3) 

 ~kolitel: Ing. Bc. Michal Novotný, Ph.D. 

¢ŀǘƻ ǇǊłŎŜ ƧŜ ǾŠƴƻǾłƴŀ ǇƻǊƻǾƴłƴƝ Ǌǻǎǘǳ ƴŀƴƻŘǊłǘƪǻ ƴŀ ǾȊƻǊŎƝŎƘ ǾȅǊƻōŜƴȇŎƘ ȊŘŜΣ ŀ ƴŀ ǾȊƻǊŎƝŎƘ 
ǾȅǊƻōŜƴȇŎƘ Ǿ ǇŀǊǘƴŜǊǎƪŞ ƭŀōƻǊŀǘƻǌƛ Ǿ WŀǇƻƴǎƪǳΦ 5łƭŜ ǎŜ Ǉŀƪ ǾŠƴǳƧŜƳŜ ŎƘŀǊŀƪǘŜǊƛȊŀŎƛ 
ƴŀƴƻŘǊłǘƪǻ ƴŀ őŜǊƴŞ ƘƭƛƴƝƪƻǾŞ ǾǊǎǘǾŠΦ tƻȊƻǊƻǾłƴŀ ōȅƭŀ ƛƴǘŜƴȊƛǘŀ Ǌǻǎǘǳ ŘǊłǘƪǻ Ǿ ȊłǾƛǎƭƻǎǘƛ ƴŀ 
ǘŜǇƭƻǘŠ ǾȊƻǊƪǳΦ {ƻǳőŀǎƴŠ ōȅƭ ǘŜǎǘƻǾłƴ ǾƭƛǾ ƳŜŎƘŀƴƛŎƪŞƘƻ ǇƻǑƪƻȊŜƴƝ Ƨƛƴŀƪ ƘƻƳƻƎŜƴƴƝ ǾǊǎǘǾȅ 
ƴŀ Ǌǻǎǘ ƴŀƴƻŘǊłǘƪǻΦ ¢ŜǎǘƻǾłƴȅ ōȅƭȅ ǾȊƻǊƪȅ őŜǊƴŞƘƻ ƘƭƛƴƝƪǳ ǇǌƛǇǊŀǾŜƴŞ ƳŜǘƻŘƻǳ 
ƳŀƎƴŜǘǊƻƴƻǾŞƘƻ ƴŀǇǊŀǑƻǾłƴƝ Ǿ ŀǘƳƻǎŦŞǌŜ ŀǊƎƻƴǳ ǎ ǇǌƝǎǇŠǾƪŜƳ ŘǳǎƝƪǳΦ tǊƻ ǎǘǳŘƛǳƳ 
morfologie byla vybrána metoda skenovací elektronové mikroskopie (SEM). Na povrchu 
ǾǊǎǘǾȅ ƴŀǑŜƘƻ ǾȊƻǊƪǳ ōȅƭȅ ǇǌŜƪǾŀǇƛǾŠ ƴŀƭŜȊŜƴȅ ƴŀƴƻŘǊłǘƪȅ ƧƛȌ ǇǌŜŘ ȊŀƘǌłǘƝƳΣ ƳƻȌƴŞ 
ǾȅǎǾŠǘƭŜƴƝ ǘƻƘƻǘƻ ƧŜǾǳ ƧŜ ǾƭƛǾ ǘŜǇƭƻǘȅ Ǉǌƛ ŘŜǇƻȊƛŎƛ őƛ ƻȄƛŘŀŎŜ ŀǘƳƻǎŦŞǊƛŎƪȇƳ ƪȅǎƭƝƪŜƳ Ǉǌƛ 
ǎƪƭŀŘƻǾłƴƝΦ tƻ ǇǊǾƻǘƴƝ ŀƴŀƭȇȊŜ ōȅƭȅ ǾȊƻǊƪȅ ǾȅƘǌłǘȅ ƴŀ нллϲ/ ŀ ƻǇŠǘ ǇǌŜȊƪƻǳƳłƴȅΦ 2Ŝǘƴƻǎǘ 
ƴŀƴƻŘǊłǘƪǻ ǎŜ ǘƝƳǘƻ ǇƻǎǘǳǇŜƳ ǊŀǇƛŘƴŠ ȊǾȇǑƛƭŀΣ ǇƻǘǾǊȊǳƧƝŎ ǾƭƛǾ ǘŜǇƭƻǘȅ ƴŀ ƧŜƧƛŎƘ ǊǻǎǘΦ 5łƭŜ ōȅƭƻ 
ǇƻǘǾǊȊŜƴƻΣ ȌŜ ƴŀƴƻŘǊłǘƪȅ ƭŞǇŜ Ǌƻǎǘƻǳ Ȋ ƳŜŎƘŀƴƛŎƪȇŎƘ ŘŜŦŜƪǘǻ ǾǊǎǘǾȅΦ hőŜƪłǾłƳŜΣ ȌŜ ǾȊƻǊƪȅ 
Ȋ WŀǇƻƴǎƪŀ ǎŜ ōǳŘƻǳ ŎƘƻǾŀǘ ǇƻŘƻōƴŠΦ .ŠƘŜƳ ƪƻƳŦŜǊŜƴŎŜ ǳȌ ǘƻ ōǳŘŜƳŜ ǎŎƘƻǇƴƛ ǇƻǘǾǊŘƛǘ 
nebo vyvrátit. 
  



Optimalizace perovskitových vrstev pro fotovoltaické 

ǾȅǳȌƛǘƝ 

hƴŘǌŜƧ DǊǳƴŘŦŜǎǘ (B3) 

 ~ƪƻƭitel: wb5ǊΦ tŀǾŜƭ DŀƭłǌΣ tƘΦ5Φ 

Perovskitové FAPbI3 vrstvy ǎŜ ǾȅȊƴŀőǳƧƝ ǾȅƴƛƪŀƧƝŎƝƳƛ ŜƭŜƪǘǊƛŎƪȇƳƛΣ ƳŀƎƴŜǘƛŎƪȇƳƛ ŀ ƻǇǘƛŎƪȇƳƛ 

vlastnostmi Ȋ ǇƻƘƭŜŘǳ ŦƻǘƻǾƻƭǘŀƛŎƪȇŎƘ ŀǇƭƛƪŀŎƝΦ {ƻƭłǊƴƝ őƭłƴƪȅ ǇǌƛǇǊŀǾŜƴŞ Ȋ ǘƻƘƻǘƻ ƳŀǘŜǊƛłƭǳ 

ŘƻǎŀƘǳƧƝ ǵőƛƴƴƻǎǘƝ ǾȅǑǑƝŎƘ ƴŜȌ нс ҈Σ ŎƻȌ ƧŜ ƘƻŘƴƻǘŀ srovnatelná ǎ ƪǊȅǎǘŀƭƛŎƪȇƳ ƪǌŜƳƝƪŜƳΦ 

K zásadním problémǻƳ ǇǌƝǇǊŀǾȅ C!tōL3 vrstev ƳƛƳƻ ƧƛƴŞ ǇŀǘǌƝ koexistence dvou polymorfních 

fází, alfa a delta, kdy pouze alfa fáze Ƴł ǇƻȌŀŘƻǾŀƴŞ ǾƭŀǎǘƴƻǎǘƛΦ ¢ŀǘƻ ǇǊłŎŜ ƧŜ ȊŀƳŠǌŜƴŀ ƴŀ 

ǇǌƝǇǊŀǾǳ ǇŜǊƻǾǎƪƛǘƻǾȇŎƘ FAPbI3 ǾǊǎǘŜǾ ŀ ƧŜƧƛŎƘ ƻǇǘƛƳŀƭƛȊŀŎƛ ƴŀ ȊłƪƭŀŘŠ ǇǌƛŘłǾłƴƝ ǊƻȊŘƝƭƴŞƘƻ 

ƳƴƻȌǎǘǾƝ a!/ƭΦ ¢ƻǘƻ ŀŘƛǘƛǾǳƳ ǇƻŘǇƻǊǳƧŜ Ǌǻǎǘ ǇƻȌŀŘƻǾŀƴŞ ŀƭŦŀ ŦłȊŜΣ őƝƳȌ ǎŜ ǎƴƛȌǳƧŜ ǇƻőŜǘ 

ƴŜȌłŘƻǳŎƝŎƘ ǊŜƪƻƳōƛƴŀőƴƝŎƘ ŎŜƴǘŜǊ ǾŜ ǾǊǎǘǾŠ ŀ ǵőƛƴƴƻǎǘ ǾǊǎǘǾȅ ǎŜ ǘƝƳ ȊǾȇǑƝΦ tǊƻ ŀƴŀƭȇȊǳ 

ǾǊǎǘŜǾ ƪ ƴŀƭŜȊŜƴƝ ƛŘŜłƭƴƝƘƻ ƳƴƻȌǎǘǾƝ ǇǌƛŘŀƴŞƘƻ a!/ƭ ōȅƭŀ ǇƻǳȌƛǘŀ ƪƻƳōƛƴŀŎŜ ƴŠƪƻƭƛƪŀ ƳŜǘƻŘΥ 

Skenovací elektronová mikroskopie a mapování fotoluminisŎŜƴŎŜ ǾŜ ǾȊƻǊƪǳ ōȅƭȅ ǇƻǳȌƛǘȅ ǇǊƻ 

ȊƧƛǑǘŠƴƝ ƘƻƳƻƎŜƴƛǘȅ ǾǊǎǘǾȅΣ ȊŀǘƝƳŎƻ ƪǾŀƴǘƻǾȇ ǾȇǘŠȌŜƪ ŦƻǘƻƭǳƳƛƴƛǎŎŜƴŎŜ ōȅƭ ǾȅǳȌƛǘ ǇǊƻ ǳǊőŜƴƝ 

ŎŜƭƪƻǾŞ ǵőƛƴƴƻǎǘƛ ǾǊǎǘǾȅΦ 

 

 

 

 

 

 

 

 

SEM snímek FAPbI3 vrstvy (vlevo), Schéma perovskitové struktury1 (vpravo) 

(1) Aslam, M.; Mahmood, T.; Naeem, A. Organic Inorganic Perovskites: A Low-Cost-Efficient Photovoltaic Material. 2021. 

DOI: 10.5772/intechopen.94104.  



{ƛƳǳƭŀŎŜ {!² ǎŜƴȊƻǊǻ ǇǊƻ ŘŜǘŜƪŎƛ Ǉƭȅƴǳ 

 Bc. Patrik Kula (M1) 

 ~ƪƻƭƛǘŜƭΥ LƴƎΦ tǌŜƳȅǎƭ CƛǘƭΣ tƘΦ5Φ  

Tato prłŎŜ ǎŜ ȊŀƳŠǌǳƧŜ ƴŀ ǎƛƳǳƭŀŎƛ ǎŜƴȊƻǊǻ ǾȅǳȌƝǾŀƧƝŎƝŎƘ ǇƻǾǊŎƘƻǾŞ ŀƪǳǎǘƛŎƪŞ Ǿƭƴȅ ό{ǳǊŦŀŎŜ !ŎƻǳǎǘƛŎ 

Wave ς SAW) pro detekci plynných a kapalných látek. SAW senzory generují akustické vlny na povrchu 

ǇƛŜȊƻŜƭŜƪǘǊƛŎƪŞƘƻ ƪǊȅǎǘŀƭǳΣ ƪǘŜǊŞ ƴłǎƭŜŘƴŠ ǇǳǘǳƧƝ ǇǌŜǎ ŀōǎƻǊǇőƴƝ ǾǊǎǘǾǳΦ tǌƛ ŀōǎƻǊǇŎƛ ƳƻƭŜƪǳƭ ƳŠǌŜƴŞ 

ƭłǘƪȅ ŘƻŎƘłȊƝ ƪŜ ȊƳŠƴłƳ ƳŜŎƘŀƴƛŎƪȇŎƘ ǾƭŀǎǘƴƻǎǘƝ ǎǳōǎǘǊłǘǳΣ ŎƻȌ ƻǾƭƛǾƶǳƧŜ ŦǊŜƪǾŜƴŎƛΣ ǊȅŎƘƭƻǎǘ ǑƝǌŜƴƝ ŀ 

ǘƭǳƳŜƴƝ ŀƪǳǎǘƛŎƪȇŎƘ ǾƭƴΦ ¢Ŝƴǘƻ ƧŜǾ ǳƳƻȌƶǳƧŜ ƳƻŘŜǊƴƝ ŀ ŜŦŜƪǘƛǾƴƝ ƳŜǘƻŘǳ ǇǊƻ ŘŜǘŜƪŎƛ ŀ ƳƻƴƛǘƻǊƻǾłƴƝ 

ǇƭȅƴǻΦ /ƝƭŜƳ ǎǘǳŘƛŜ ōȅƭƻ ǎƛƳǳƭƻǾŀǘ ƻŘŜȊǾǳ {!² ǎŜƴȊƻǊǻ Ǉǌƛ ǇƻǳȌƛǘƝ ǊǻȊƴȇŎƘ ǘȅǇǻ ŀōǎƻǊōőƴƝŎƘ 

ǎǳōǎǘǊłǘǻΣ ǇƛŜȊƻŜƭŜƪǘǊƛŎƪȇŎƘ ƪǊȅǎǘŀƭǻ ŀ Ȋŀ ǊǻȊƴȇŎƘ ƪƻƴŎŜƴǘǊŀŎƝ ŀƴŀƭȅȊƻǾŀƴȇŎƘ ƭłǘŜƪΦ {ƛƳǳƭŀŎŜ 

ǇǊƻōƝƘŀƭŀ ǇƻƳƻŎƝ ƴǳƳŜǊƛŎƪȇŎƘ ƳŜǘƻŘΣ ȊŜƧƳŞƴŀ ƳŜǘƻŘƻǳ ƪƻƴŜőƴȇŎƘ ǇǊǾƪǻΣ ŎƻȌ ǇǌƛƴŜǎƭƻ ƘƭǳōǑƝ 

poǊƻȊǳƳŠƴƝ ǇǊƻŎŜǎǳ ŘŜǘŜƪŎŜ ŀ ƻǇǘƛƳŀƭƛȊŀŎƛ ŎƛǘƭƛǾƻǎǘƛ ǎŜƴȊƻǊǻΦ ±ȇǎƭŜŘƪȅ ǘŞǘƻ ǎǘǳŘƛŜ ǇƻǎƭƻǳȌƝ Ƨŀƪƻ ȊłƪƭŀŘ 

ǇǊƻ ŜȄǇŜǊƛƳŜƴǘłƭƴƝ ǘŜǎǘƻǾłƴƝ {!² ǎŜƴȊƻǊǻ ǇǌƛǇǊŀǾŜƴȇŎƘ ƭƛǘƘƻƎǊŀŦƛŎƪȇƳ ǇǊƻŎŜǎŜƳ ǎ ŎƝƭŜƳ ȊǾȇǑƛǘ 

ǇǌŜǎƴƻǎǘ ŀ ŜŦŜƪǘƛǾƛǘǳ ƧŜƧƛŎƘ ŀǇƭƛƪŀŎƝ Ǿ ǇǊŀȄƛΦ 

 

  



½ƭŜǇǑŜƴƛŜ parametrov detekcie na chemirezistoroch 

ǇƻƳƻŎƻǳ ŀƭƎƻǊƛǘƳƻǾ ǎǘǊƻƧƻǾŞƘƻ ǳőŜƴƛŀ 

 Bc. aƛǊƛŀƳ aŀƎƻőƛƻǾł (M2) 

 ~ƪƻƭƛǘŜƭΥ ǇǊƻŦΦ 5ǊΦ LƴƎΦ aŀǊǘƛƴ ±Ǌƶŀǘŀ 

/ƘŜƳƛǊŜȊƛǎǘƻǊȅ ǳǊőŜƴŞ ƴŀ ŘŜǘŜƪŎƛǳ ǇƭȅƴƻǾ ǎǵ ŎŜƴƻǾƻ ŘƻǎǘǳǇƴŞ ǎŜƴȊƻǊȅ ǎ jednoduchou 

ƻōǎƭǳȌƴƻǳ elektronikou prevádzajúce chemickú vstupnú informáciu na elektrický výstupný 

ǎƛƎƴłƭΦ LŎƘ ƘƭŀǾƴȇƳ ƴŜŘǳƘƻƳ ƧŜ ǾǑŀƪ ƴƝȊƪŀ ǊƻȊƭƛǑƻǾŀŎƛŀ ǎŎƘƻǇƴƻǎǙ ƳŜŘȊƛ ƧŜŘƴƻǘƭƛǾȇƳƛ 

ŀƴŀƭȅǘƳƛΦ 2ŀǎǘȇƳ ǊƛŜǑŜƴƝƳ ǘƻƘǘƻ ǇǊƻōƭŞƳǳ ƧŜ ǾȅǘǾƻǊŜƴƛŜ ǾŜƯƪŞƘƻ ǎŜƴȊƻǊƻǾŞƘƻ ǇƻƯŀΣ őƝƳ ǎŀ 

ale raȊŀƴǘƴŜ ȊǾȅǑǳƧǵ ƴłƪƭŀŘȅ ƴŀ ƻōǎǘŀǊŀƴƛŜ ŀ ǇǊŜǾłŘȊƪǳΦ !ƭǘŜǊƴŀǘƝǾƴȅ ǇǊƝǎǘǳǇ ƧŜ ȊŀŎƘƻǾŀƴƛŜ 

maƭŞƘƻ Ǉƻőǘǳ ŎƘŜƳƛǊŜȊƛǎǘƻǊƻǾ ŀ spracovanie výstupných dát pomocou algoritmov strojového 

ǳőŜƴƛŀΦ  

/ƛŜƯƻƳ ǘŜƧǘƻ ǇǊłŎŜ ƧŜ ȊƭŜǇǑƛǙ ǊƻȊƭƛǑƻǾŀŎƛǳ ǎŎƘƻǇƴƻǎǙ ƧŜŘƴƻŘǳŎƘŞƘƻ ǎŜƴȊƻǊƻǾŞƘƻ ǇƻƯŀ ƳŜdzi 

ǑǘȅǊƳƛ ȊǾƻƭŜƴȇƳƛ ŀƴŀƭȅǘƳƛ ς metanol, etanol, propanol a acetón. Na periodicky získaných 

signáloch prebehlo najskôr predspracovanie dát a extrakcia relevantných príznakov zo 

ǎŜƴȊƻǊƻǾŜƧ ƻŘǇƻǾŜŘŜΦ błǎƭŜŘƴŜ ōƻƭƛ ǘŜǎǘƻǾŀƴŞ ǊƾȊƴŜ ƪƭŀǎƛŦƛƪŀőƴé algoritmy strojového 

ǳőŜƴƛŀΣ ǇǊƛőƻƳ ƴŀƧƭŜǇǑƛŜ ǾȇǎƭŜŘƪȅ ōƻƭƛ ŘƻǎƛŀƘƴǳǘŞ kombináciou vhodného výberu príznakov a 

optimalizáciou hyperparametrov modelǳΣ őƻ ǾƛŜŘƭƻ ƪ ƭŜǇǑƛŜƳǳ ǊƻȊƭƝǑŜƴƛǳ ƧŜŘƴƻǘƭƛǾȇŎƘ 

analytov priamo zo signálov chemirezistorov. Výsledky tejto ǇǊłŎŜ ƴŀȊƴŀőǳƧǵΣ ȌŜ ŀƭƎƻǊƛǘƳȅ 

ǎǘǊƻƧƻǾŞƘƻ ǳőŜƴƛŀ Ǿ kombinácii s ƴƛȌǑƝƳ ǇƻőǘƻƳ ŎƘŜƳƛǊŜȊƛǎǘƻǊƻǾ Ǿ senzorovom poli pred-

stavujú perspektívnu a cenovo dostupnú alternatívu ku klasickým analyzátorom pre 

laboratórnu aj priemyselnú prax.  

 
Obr.1a) Aparatúra vyuȌƛǘł ǇǊŜ ƳŜǊŀƴƛŜΣ мōύ ƛƭǳǎǘǊłŎƛŀ ǎǇǊŀŎƻǾŀƴƛŀ ǎƛƎƴłƭǳ  

  












