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grained K-doped Co;04 catalyst was prepared from the pre-
cipitated precursor. The catalysts were characterized by vari-
ous methods and tested in catalytic N,O decomposition. The
specific catalytic activity of the prepared catalysts was related
to cobalt content in each sample. The K-doped Co304 deposit-
ed on stainless steel sieves had the highest activity. Mathe-
matic model of ideal plug flow reactor was used for simula-
tion of the pilot-plant reactor for low-temperature N,O de-
composition in off-gas from nitric acid production. Simulation
results also showed that the highest conversion should be
achieved over the catalyst deposited on stainless steel sieves.
Both catalysts testing in laboratory and mathematical model-
ing demonstrated advantageous use of structured catalysts.

Fig. 1. SEM images of stainless steel sieve support (left), the sieve
with deposited K-doped Co30, (middle), and detail of the surface
of deposited oxide layer (right)
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The Co-Mn-Al mixed oxide catalysts on different sup-
ports (Ti0z, SBA-15, ALO3, Si0s, MMT, steel slag, granular
blast furnace slag) were prepared by pore filling impregna-
tion, characterized by AAS, XRD, TPR-H; and N, physisorp-
tion and tested for N,O catalytic decomposition in kinetic
regime in an inert gas and in the presence of Oy, H;0 and NO.
The catalytic properties were compared on the basis of specif-
ic activities, related to the amount of cobalt and manganese in
each sample. The highest activities were observed over Co-
Mn-Al mixed oxide supported on SBA-15 and TiO, and the
lowest on slags; the same trend was maintained in the pres-
ence of H;0, O, and NO. The dependence of the specific
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activity on the ease of catalyst reducibility was observed,
what means that tested supports affected properties of active
components.
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V soudasnosti jsou pro malo- i velkopéstitelské aplikace
nabizeny hydrogely na bazi polyakrylatd. Zaroven v3ak probi-
hé vyvoj novych piidnich zlepSovacli na pfirodni nebo kom-
positni bazi, které by mély nahradit drahé a mnohdy proble-
matické syntetické produkty pouZivané jako regulétory piidni
vldhy zejména v oblastech s nedostatkem sréZek .

V prezentované praci byl studovan vliv obalu na bézi
smési kolagenu a bentonitu na bobtnavost syntetického hydro-
gelu. Bentonit byl zvolen pro jeho schopnost bobtnani a pro
jeho vysokou kationtovou vyménnou kapacitu, kterd zlepSuje
vlastnosti sorptniho plidniho komplexu a zasobovani rostlin
Fivinami. Kolagenovy materidl rovnéZ vykazuje uréitou bobt-
naci kapacitu a je po své mineralizaci v pidé zdrojem Zivin.

Bylo pfipraveno 30 vzork® o riizném sloZeni obalové
smési, k jejiz piipravé byla pouZita technick4 Zelatina nebo
kraliéi kolagen a ddle jeden ze t¥ testovanych bentonitd,
jehoZ obsah se pohyboval v rozmezi 2-25%. Bentonity byly
hodnoceny metodami XRD, XRF, DTA a stanovenim distri-
buce velikosti &astic'. Bobtnavost materidlii byla testova-
na pomoci metody ,,Tea bag®, kdy navazka vzorku je umiste-
na do nylonového safku, ponofena do vody a ve zvoleném
gasovém intervalu je kontrolovéna jeji hmotnost®.

Nejvyssi hodnoty bobtnavosti kompozitniho hydroge-
lu, v némz bylo 89 % syntetické sloZky nahrazeno kolagen —
bentonitovou smési (cca 40 g vody/g vysuieného hydrogelu)
bylo dosaZeno u vzorkid obsahujicich kolem 85 % kolagenu
a 4% bentonitu.

Tato prdce byla podporovdna IGA Univerzity Pardubice
v rameci projekiu SGSFChT 2014002.
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Series of precursors was prepared by precipitation of
cobalt nitrate in aqueous solutions using various precipitation
agents (NH;.H,0, NaOH, Na,COs) and reactions conditions
(OH/Co molar ratio, aging time). Powder XRD showed differ-
ent phase composition of the obtained precursors, in which
B-Co(OH),, Co-Co™ layered double hydroxide, and basic
cobalt carbonate were identified. Only Co3;O4 spinel-like ox-
ide was found in products after heating at 500 °C in air but
different N,O conversions were observed over the examined
oxide catalysts. Especially the catalysts obtained from
B-Co(OH); precursors showed high catalytic activity in N0
decomposition. The correlation between methods of prepara-
tion, phase composition of precursors, catalytic properties of
the related oxide catalysts, and the role of the cobalt ions as
catalytic active sites is discussed.
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Supported Cos;0; catalysts were prepared by heating the
cobalt hydroxide synthesized electrochemically on stainless
steel sieve and by heating the commercial TiO, tablets im-
pregnated with cobalt nitrate solution; the catalysts were then
modified with potassium promoter. For comparison, the




