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TOmm at the pressure of 20MPa. The prepared samples were ignited in the combustion chamber by
application of electric current via a spiral. To determine the buming rate, a high speed video

recorder PHOTRON of 1000 pictures a second and resolution of 6401488 pixels was used.
Figure2 The cffect of metal oxides on burning of gas generator based on AN-T0%/MgAL

30%/Cr03 = 5% i the combustion camera at the pressure of 1MPa, 3MPa and SMPa.

1~ Regulators 2 —Romete Fill Valve, 3 Fill Flow Rate o, 4 — Manomeler, .~ high speod video recorder, 6 —
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Figurel. The scheme of the combustion camers under pressre
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Figure2. Th cincgram of AN/MEAUCr Oy~ base g genertorburing at 1MPa, 3MPa and SMPa.

I is seen that the burning rate of AN/MgAUCr,0; - based gas generator increases lincarly
with the increase in the pressure in the camera. In comparison with AN/MgAL AN/MgAUCEO;
burnt at low pressures, Cr0s exerted a catalytic effect on the burning rate by increasing it

Ty npogaen ropen
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The resals of the carmied oul experiments showed hat the buring rate was high and the.
Samples burnt completely. Besides, addition of Cr.0; into the system increased the burning rate and
‘made the burning possble at low values of pressure. The reactions of sample burning are highly
exothermic reactons with evolution of hea, ight and formation of gas contaning substances in 3

great amount.

Figure3 shows the buming rates of the samples based on AN/MgAl and ANMEAUCE0; at
different pressures of nitrogen atmosphere. Addition of Cr,0, significantly influcnced the burning.
rates and ignition abilitis of the systems at low pressure.

2
10

Burningrate, mm sec

3 s
Pressure, MPa

T ANTUUNGAL 0% 2 - ANTOMEAL S0%CE 0y 5%
Figurs3. The dependence of the buming rte o the pessure ofnitrogen

The analysis of the obtained results showed that the use of metal alloys as fuel, when
compared to purc metals, has a number of advaniages: high energy, low ignition temperature and
low density. Therefore, the used of gas generators on the basis of ammonium nitat i considered to
be promising. However, this investigation was carricd out at low values of pressure. Further
investigations should be caried out at high values of pessure and at diffeent ratios of metal alloy
and ammonium nitate.

Conclusion

According to the resuls of the carried out investigations, the experiment were performed
which showed that in the combustion chamber at nitrogen pressure equal to 1MPa, 3MPa and
'SMPa, addition of chromium oxide into AN/MgAl- based gas generator allowed the gas generator
on the basis of AN/MgAl to ignite at low pressure and led 10 the liner increase of the burning rate
with the increase in the pressure of nitrogen up to 10.Smmysec addition of Cr203 into the
composition of gas generator based on AN/MgAl had a high catalytic action.
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Introduction

“The problem of ar pollution - one of the greatest global challenges faced by humanity. Risk
of air polluton - not only in the fact that clean air fall harmful substances harmiul to living
organisms, but also causes contamination of the Eart's climate change. Nevertheless, humanity
continues to bum fossil fuels and destroying forests. Ai pollution occurs s a resut of other human
activtes. Fuel combustion in thermal power plants is accompanicd by the release of sulfr dioxide.
‘With car exhaust gases emitted into the atmosphere of nitrogen oxides [1.2].

At the present stage, for the majority of industrial cleaning and suction air emissions of
harmful substances is one of the basic measures {o protect the air basin. A feature of most industrial
emissions is to have them in addition to solid and liquid partcks (dust, fumes and mists) a large
amount of harmful gascous components. Clean gas flows from such impurites and requires specific
equipment comresponding theoretical knowledge for the development of gas purification technology.
Among the methods of neutralization of industrial emissions increasingly becomes important
adsorption way to almost. completely remove the impurities from gas streams. In use solid
adsorbents as high surface area materials formed into pellets (spheres,tablets,cylinders,etc),or are
i finely divided form [3].

I this connection, the production and consumption of the carbon materials has stcadily
increased. In paricular, the globl consumpion of carbon materials is about 1.1 millon tons per
year and continucs to grow at 9% per year [4]. Thus a major amount of activated carbon (80-85%)
s produced from non-renewable resources. Large range of carbon materias obiained on the basis of
large-tonnage waste of chemical and mechanical processing of wood: sawdust, bark. logging waste
and technical lignins [5].
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Abstract
In this sty e burming charsctersics of ANMgAL-based gas gencrators with adition of C03 35 buing.
cstalyst were investgaid. Addiion of Cr.0 incrcases the buming rte aad mproves gaition at o prossur and the
e of mechanical aloy MgAl s an fulalowed gas gencesors o gt at low temperatures.
Keywords: ANMgALbascd gas gencrato, caalytc combustion, burming rate, high-pressure chamber,
sposd vide recorder.

Introduction

Recently, gas generators based on AN which is used as an oxidizer have gained popularty.
Gas generators based on AN have disadvantages such as: low burning rate, slow ignition and low
energy. In many investigations, the authors meted that addition of transition metal oxides into the
composition of composite nitrogen ficls based on AN improved the characteristcs of combustion
[1-2]. The use of mechanical alloy MgAl (50/50) as fuel for improvement of buring characteristics
‘of AN-based gas generator results in the improvement of gas generator characteristics and increases
flexibiliy. The melting and ignition points of MgAl alloy are lower than those of pure metals [3].
These properties of MgAl alloy improve the disadvantages of the gas generator on the basis of
‘ammonium nitrate [4-S].

In the study, the burning characteristics of AN/MgAl-based gas generator with addition of
Cr20; under the conditions of catalytic combustion were investigated. The burning rate was
determined. The mechanism of catalytic combustion was studied with the help of surface
observation.

Experimental

"Th buming Tt of 3 g geneator s detrined by buning of ANMEAUCEO; i the
combustion chamber under pressure. The combustion chamber i filled with nitrogen. lgnition of
the samples is iniiated with the help of electric current via nichrome threads. The scheme of the
process is shown i figurel.

Results and discussion

‘The burning rates of AN/MgAUCr,05 — based gas generators were determincd at the values of
pressure equal to 1MPa, 3MPa and SMPa. The mixtures in diffrent mass ratios were prepared with
the help of compaction in a press form the diameter of which was equal to 6mm and the height — to
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