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Lignite is low-rank coal which is mainly used as fuel for
powerplant but its disadvantages are low caloric value and
high water contents. In this regard, the lignite burning repre-
sents wastage of a valuable raw material and solutions may be
non-energy or non-fuel applications of the low-rank coal.
Agricultural application for production of coal-based fertili-
zers, soil conditioners and humic acids may be by one of the
ways. To this end, the lignite suspension is used in our pre-
liminary study. The suspension is prepared from the milled
South Moravian lignite in the present of water (a ratio 1:2) at
different times by a planetary mill.

For characterization of suspension, analytical centrifuge

(LUMiSizer) was chosen. It is fast and a relatively simple tool
for the determination of the suspension behaviour, the stabi-
lity study, the particle size distribution or the particle size
analysis (no material properties necessary).
Suspension properties are changed owing to milling time. The
higher milling time, the higher stability of dispersion. The
evolution of the transmission profiles is characterized by
a zone sedimentation (the particles sediment as a collective).
This is typical for dispersions with particle aggregates and
attractive particle interactions, building a network structure.
A gradual clarification of fine fraction is observed, which is
not part of the network structure. From the rheological beha-
viour, shear thickening and breakdown of network structure
can be predicted based on the dependence of sedimentation
velocity on relative centrifugal force. Further, the sedimenta-
tion behaviours were investigated as a function of solids con-
centration and the particle size analysis was carried out.
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Nanostiibro je diky svym unikatnim fyzikalnim
a chemickym vlastnostem vhodnym materidlem vyuzitelnym
v fadé védeckych aplikaci (optice, elektronice, katalyze). Je
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proto vénovana znacna pozornost metodam pfipravy stiibr-
nych nanocastic a studiu jejich vlasnosti. V poslednich letech
je vénovana pozornost také metodé radia¢né indukované pti-
pravy nanocastic

Nanostiibro ptfipravené z vodného roztoku dusi¢nanu
stfibrného (0,1 mol dm™) a Tritonu X-100 (redukéni &inidlo,
stabilizator) ozafenim rychlymi elektrony (4,5 MeV)
z linearniho urychlovace davkami do 24 kGy bylo charakteri-
zovano UV/VIS spektroskopii a TEM. Potenciometricky bylo
stanoveno mnozstvi vyredukovaného nanostiibra (tabulka I)
a byla sledovana zména pH pfipravenych roztokii v zavislosti
na davce. Dale byla sledovana katalyticka aktivita pfiprave-
nych vzorkd nanostiibra v zavislosti na davce elektronového
zateni v modelové reakci rozkladu peroxidu vodiku.

Tabulka I

Zavislost mnozstvi vyredukovaného Ag’ na davce
Davka [kGy] 2 4 8 16 24
¢ (Ago) 1,37 2,44 4,48 7,75 11,34
[mmol dm™]

Bylo zjisténo, ze hodnota pH pfipravenych roztokt kle-
sala se zvySujici se davkou zafeni od hodnoty pHS
(neozafeny vzorek) az na hodnotu 2,5 (vzorek ozafeny davkou
24 kGy).

Pti studiu katalytické aktivity pfipravenych nanocastic
pii reakéni teploté 25 °C se ukazalo, Ze je nutna jejich stabili-
zace. Byla zvolena metoda fixace nanocastic zroztoku na
pevném nosici — CaSO,. 2 HyO.

Rychlost rozkladu H,O, byla méfena manometricky
v uzavieném systému pii konstantnim objemu. Katalyticka
aktivita takto pfipravenych katalyzatorti byla vyjadfena pomo-
ci rychlostni konstanty %, ktera odpovida reakci 1,5. fadu,
vztazené na hmotnost katalyzatoru — k.

V tabulce II je uvedena zavislost hodnoty rychlostni
konstanty reakce £, na davce.

Tabulka II
Zavislost hodnoty rychlostni konstanty k,, na davce

Davka [kGy] 2 4 8 24

ky .10° 16 18 19 26
[min~' mol™®*dm'° g™']
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Humic substances (HS) especially humic acids (HA) are
natural organic compounds arising by chemical and biological
decomposition of organic matter (plant and animal tissues)
and synthetic activity of microorganisms. Humic substances
are among the most widely distributed organic materials on
the Earth. Of course occurring in brown coal (Leonardites)
and lignite, peat, soils, sediments and some other materials.
Humic acids represent very important part of organic matter
(OM) in lignite. Lignite contains a high proportion of humic
acids, which amounts to 80 %.

Object of our study was lignite humic acid and standard
HA Leonardite (1S104H). Humic acid was extracted from
South-Moravian lignite from the mine Mir in MikulCice,
Czech Republic. The lignite HAs were isolated according to
the standard THSS extraction method. Humic acids were cha-
racterized by elemental analysis, ultraviolet-visible spectros-
copy, infrared spectroscopy and fluorescence spectroscopy.
Ratios E»/E; and E4/E¢ (humification index) were calculated
from the absorbance of HAs in UV-VIS spectral range. Infra-
red spectroscopy with Fourier transform is a useful technique
in characterization of structure, functional groups and for-
mation modes of HAs. Further, the fluorescence spectra in the
emission, excitation, synchronous-scan mode and excitation-
emission matrix (EEM) were obtained on alkaline solutions
(0,5 M NaOH) of HAs at a concentration of 50 mg dm . The
long wavelenght of the major peak of lignite HA may be as-
cribed to the presence higher degree of condensation aromatic
ring, large molecular weight and high humification degree.
Fluorescence and infrared spectra of lignite HA was com-
pared with Leonardite HA standard (IHSS).
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Tato praca sa zaobera Studiom heterocyklov ako ligan-

dov  prechodnych  kovov ~ metodou  cyklickej — volt-
ampérometrie’. Studovanymi ligandami boli: benzimidazol,
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a furo[3,2-c]pyridin s kobaltom(II)*
v acetonitrile (AN), tetra-hydrofurane (THF) a dimetyl-
formamide (DMF). Merania boli uskutoénené v troj-
elektrodovom usporiadani s dvomi réznymi indikaénymi elek-
trodami v roztoku zakladného elektrolytu tetrabutylamoniové-
ho kationu s tetrafluoroboratovym alebo hexafluorofosfato-
vym anionom. Taktiez sa skusali rozne rychlosti skenu
v §ir§ich rozsahoch potencidlov voc¢i dvojplastovej argento-
chloridovej referencnej elektrode, ktorej vnutorny elektrolyt
tvoril nasyteny roztok chloridu litneho v bezvodom etanole.

Samotné heterocykly sa elektrochemicky prejavovali
malo, vzaznamenanych voltampérogramoch sa pozorovalo
predovsetkym navySenie prudovej odozvy voci zakladne;j linii
zakladného elektrolytu. Voltampérogramy komplexov tychto
ligandov s kobaltom(II) preukazali redoxnu aktivitu, kde boli
zaznamenané piky prislichajiice oxidacii Co" na Co'™, najzre-
telnejsie v prostredi DMF oproti pouzitej referencnej elektro-
de. Ich protipiky su vdaka slabej stabilite vzniknutych pro-
duktov nevyrazné asi diskutované®. V oblasti negativnych
potencidlov sa zaznamenali v rozsahu potencidlov —600 az
—1000 mV oproti pouzitej referenénej elektrode deformacie
zakladnej linie vyvolané redoxnou reakciou vody pochadzaju-
cej zo vzdusnej vlhkosti.

3,5-dimetylpyrazol
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