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Zasady pro vypracovani

. Studium doporucené odborné literatury, literaturni reSerze.

. Rentgenograficka méreni vzorka.

. Fitovani méfenych dat, ur€eni mikrostrukturnich parametrd vzorkd z rtg méreni.

. Korelace mikrostrukturnich parametrt ur¢enych z rtg méreni s vysledky ziskanymi pomoci
dalSich komplementarnich metod: nizkouhlového rozptylu rentgenova zareni - SAXS, méfeni
zeta potencialu, Ramanovy spektroskopie, BET mefeni, XPS, a mikroskopickych metod —
skenovaci a transmisni mikroskopie (SEM, TEM).

5. Vytvoreni fyzikalnich modeld mikrostruktury studovanych materiald.

6. Korelace elektrické vodivosti vzorkll s uréenymi mikrostrukturnimi parametry.

A OWON -

Zasadnim tématem prace je odpovéd na otazku pro€ jsou nékteré typy nanokrystalického silné
poruseného uhliku (carbon black) vyrabéného technologii parcialni oxidace z tézkych ropnych
zbytk( vodivé dobfe, jiné méné a nékteré vibec. Objasnéni fyzikalnich ddvodl a pficin této
vodivosti, ¢i nevodivosti.
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Predbézna napln prace

Materialy na bazi nanokrystalického vysoce poruseného uhliku (turbostraticky uhlik — carbon
black) jsou vyuzivany v celé fadé primyslovych aplikaci jako jsou refraktorni materialy, v chemii
povrchi jako katalyzatory, ¢i nosice katalyzator(l, rizné typy filtr(, jako akumulaéni média pro
skladovani zemniho plynu a vodiku, jako €asti mikroelektronickych vyrobkl, jako anodové
materialy interkalované Li-ionty v Li-iontovych bateriich.

Jejich mikrostrukturni popis je znacné ztizen mnozstvim strukturnich defektl krystalové mfize jako
fluktuacemi v mezirovinné vzdalenosti jednotlivych grafitickych vrstvach, nahodnymi lateralni
translacemi téchto vrstev, jejich zvrasnénim a vzajenmou nahodnou disorientaci okolo normaly k
témto vrstvam.

Naplni prace bude experimentalni studium realné struktury turbostratickych uhlik(i vyrabénych
technologii parcialni oxidace z tézkych ropnych zbytkd. Korelace mikrostrukturnich parametrd
ziskanych z rtg méreni s dalSimi vlastnostmi studovanych vzorkd, jejich hustotou, porozitou,
kontaminaci cizimi atomy (vodikem, kyslikem, kovy) a kyslikatymi skupinami. Vytvofeni
mikrostrukturnino modelu nanokrystalickych, silné porusenych, uhlikatych materiald. Objasnéni
fyzikalnich pficin vysoké ¢&i nizké vodivosti nanokrystalického turbostratického uhliku vyrabéného
technologii parcialni oxidace z tézkych ropnych zbytka.



Dalsi informace: http://www.xray.cz/tmp/bak-CarbonBlack-details-2015.pdf

Predbézna naplni prace v anglickém jazyce

Materials on the basis of nanocrystalline highly perturbed carbon (turbostratic carbon — carbon
black) are extensively used in whole variety of industrial applications as for example refractory
materials, in chemistry of surfaces as catalyzers, or catalyzer holders, various type of filters, as
the storing or accumulation media for storing of natural gas and hydrogen, as parts of
microelectronic devices, as the anode materials intercalated by Li-ions in Li-ion batteries.

Their microstructural description is complicated by enormous fraction of structural defects of
crystalline lattice as fluctuation in interplanar spacings of individual graphitic layers, random lateral
translations of these layers, their curvatures and mutual random rotations around the normal to
the planes.

The topic of the work will be the experimental study of real structure of turbostratic carbon
materials prepared using the partial oxidation method from heavy petroleum residuals. Correlation
of microstructural parameters obtained from XRD measurements with additional properties of
studied materials, their density, porosity, contamination with other atoms (hydrogen, oxygen and
metals) and oxygen groups. Development of microstructural model of nanocrystalline, highly
perturbed carbon based materials. Clarification of the physical reasons of high or low conductivity
of nanocrystalline turbostratic carbon materials prepared using the partial oxidation method from
heavy petroleum residuals.

Obrazova priloha:
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Fig. 2 The cluster size effect.
Calculated coherently scattered
intensity  contribution  from
spherical graphitic carbon (ideal
unperturbed  AB  stacking)
cluster. The diameter of the
cluster La is varied between 0.9
— 12 nm, which corresponds
approx. to 49— 100000 atoms in
the cluster.

Fig. 3 Model of
turbostratic  carbon
cluster of cylindrical
shape (a). Calculated
coherently scattered
intensity contribution

+ from cylindrical

15 = turbostratic  carbon
1=  cluster with diameter
s = Lla=10A4; number of
Fo /_,'-' parallel layers varied

between 1 and 15 (b).

Fig. 4 Measured and refined x-ray scattering patterns from
mixture of crystalline phase (corundum) and turbostratic

carbon (25 wt. %) sample.



