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Cexkitis 1: TexHOOTIS OPraHIYHUX PEUYOBHH Ta MaInuBa

BO3pAcCTAIOIIEMy W3-3a MOJaYM PELHUPKYJISATa, IO 3TOM K€ MPUUYMHE HE NMEET CMbICcIa OOKOBO BBOJ
PELMPKYJISITA B CIION KaTaau3aTopa.

CHmkeHue colep)kaHus Cepbl B OYMIIEHHOM au3eibHOM Tomuee ¢ 500 mo 10 mr/kr u,
COOTBETCTBEHHO YIITyOsieHHsI THAPOOUUCTKH ¢ 91.66 mo 99.83 % , tpeOyer yBenuueHus oObema
KaTaJln3aTopa B peakMOHHOM cucteme Ha 157 %.

UNDERSTANDING THE IMPACT OF CATALYTIC MASS CONTENT (Fe20s3) IN THE
CATALYTIC COMBUSTION OF ISOPROPYL ALCOHOL USING AEROSOL
NANOCATALYSIS TECHNOLOGY
Philips T.C, Postgraduate, Glikin M., Professor, Doctor of Technical Sciences, Kudryavtsev S.,
Associate Professor, PhD, Glikina I. Associate Professor.

Volodymyr Dahl East Ukrainian National University

This work is a continuation of the research into catalytic combustion of isopropyl alcohol
using Fe,Oz metal oxide catalyst under the conditions of aerosol nanocatalysis technology (AnC).
The aim of this work: Determination of the influence of variations in catalytic mass content on the
process of achieving complete combustion towards CO. and H.O in the conditions of aerosol
nanocatalysis technology with a vibrating bed reactor.

To accomplish the aim, the following tasks were set:

The catalytic mass content was varied in mass from 0.0001 gm, 0.0002gm, 0.0003gm,
0.0004gm and 0.0005gm, and this was introduced into the reactor, to conduct combustion reactions.

Before the setting up of the experiment, the catalytic component should be pre-adsorbed onto
the surface of the dispersing material. The procedure is carried out as follows, for the experiment a
certain amount of dispersing material (in laboratory experiments, a glass bead in the dimension range
of diameter 1.0-1.2mm) which occupies 50% of the reactor volume. The dispersing material is
loaded into a glass flask in an amount that is more than necessary. Catalyst powder was weighed on
an analytical balance to the nearest 0.0001gm in an amount that was excess, and this exceeds the
adsorption capacity of the dispersing material. This excess catalyst powder is introduced into the
glass flask. The flask was covered and shook vigorously at room temperature for 10-15mins. The
catalyst and the dispersing material are loaded into the vibrating reactor, after the shaking process,
the reactor is operated at a vibration frequency to enable the total dispersion and heating of the
catalyst on the dispersing material via the vibration of the reactor. Subsequently the catalytic system
(catalyst + dispersing material) is unloaded into a flask and later into a sieve in order to separate the
catalyst which was not adsorbed. The separated catalyst is weighed on an analytical balance. If there
Is a differentiation in mass between the initial amount of catalytic system before introduction into the
reactor and after unloading from the reactor, a new measured catalyst is added to the catalytic system
and then shook vigorously and later re-loaded into the reactor, which is allowed to vibrate on a non-
definite MCA (mechanical chemical activation) frequency for 1 hour. This procedure is repeated
until there is no change in mass from the unloaded catalytic component (dispersing material and
catalyst) after heating in the reactor, in comparison with the previously weighed catalytic system
(dispersing material and catalyst) after shaking in a flask.

Owing to the goal of this research, the catalytic mass content was varied in mass from 0.0001
gm, 0.0002gm, 0.0003gm, 0.0004gm and 0.0005gm. Each time the catalytic content was increased,
the whole above procedure was repeated ; following that, is the introduction of the various masses of
catalytic content in the form of 0.0002gm,0.0003gm,0.0004gm and 0.0005gm periodically (after
satisfactorily conducting experiments on each individual catalytic mass content).

The figure reveals data as obtained from chromatography results, shows the % changes in the
amount of gases obtained from combustion of isopropyl alcohol based on changes in mass of catalyst
used in the reaction process. The temperature (°C) and frequency (Hz) were held constant, as this
enables us to understand the importance of alterations in catalyst mass. Several experiments were
carried out, and the average results were compiled in order to interpolate the data used in
constructing the graph below in figure 1. It can be concluded that with a mass of free catalyst at
0.0002gm and 0.0004 gm, the highest content of CO. in the oxidation products is observed. This
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shows that although catalytic combustion reactions using technology of aerosol nanocatalysis is
possible using a catalytic mass of 0.0001gm, better combustion reactions that lead to more
production of CO,, will require the catalytic component be increased, so as to maximize this
reaction.
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Figure 1 Changes in the %composition of CO2 gas from changes in the amount of catalyst in
the reaction zone.

CONCLUSIONS

1. Metal oxides in the form of Fe,Oscan be used in catalytic combustion reactions under
the technology of aerosol nanocatalysis,this is a deviation from the normal practices currently used in
the industries, which apply noble metal catalyst in the form of platinum(Pt),palladium(Pd) and
Rhodium(Rd), the use of metal oxide as catalyst helps save cost of reactions.

2. The volume of catalyst applied in combustion reactions under the technology of
aerosol nanocatalysis, is relatively small in comparison with conventional catalytic combustion
reactions, under this technology, catalytic combustion can take place at relatively small amounts in
the range of 0.0001gm-0.0005gm,this is possible due to the exclusion of catalytic supports, as a
result the reactant and air have equal access to the surface of the catalyst, and thus reaction proceeds
without any challenges.

3. In as much as, the volume of catalyst in the reaction zone does not need to be large,
combustion under this technology, has shown that the amount of catalyst in the reaction zone has to
be increased from the standard 0.0001gram, that is usually applied in this technology, as shown in
the results above in figure 1, whereby the best catalytic combustion reactions were achieved at a
catalytic concentration of 0.0002 gram and 0.0004gram. This further highlights the importance of
catalytic saturation on the surface of the inert material, as when there is higher saturation of the
catalyst, the % volume of CO. increases in the combustion gases product. This further backs the
theory behind aerosol nanocatalysis; which is the presence of an exclusion of intra-diffusion stages of
catalysis thereby an increase of activity of catalytic dust (when applied to the inert material).
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CUHTE3 KATIOHOOBMIHHUX CMOJI HA OCHOBI IIOBIYHUX ITPOJAYKTIB
HA®TOINEPEPOBKH
Cyo6renbhuii P.O., k.1.H., gotieHT, Opobuyk O.M., k.T.H., 3iHsak b.O., a1.T.H., npodecop
Hayionanvnuii ynisepcumem "Jlvsiscoxka nonimexuixa"

CuIIbHOKUCTIOTHUI KaTiOHIT noniMepu3auiitnoro tumy KVY-2 y mpoMuciioBocTi 0aepKyoTh
IUIIXOM ~ TIOJIMEpAHAIOTIYHUX  TepeTBOpPeHb  (Cyab(yBaHHSAM)  KOMOJIMEPIB  CTHPEHY 3
[I-IMBIHIJIOEH3EHOM.

3arpoIrOHOBaHO OJIEP)KYBATH KAaTIOHOOOMIHHI CMOJIM Ha OCHOBI cyMiln ByrieBoAHiB C9
NoOIYHUX MPOIYKTIB HAPTOIIEPEPOOKH.
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