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NCCIEJOBAHUA BJINAHUSA KATAJIM3ATOP METAJIVIOB, OKHUCJIOB METAJIJIOB HA
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It has been studied in the article the matters related to use solar energy for providing the process of gasification
of carbon-consisted substances with metals and metal oxides catalysts ( Fe, FeO, F.03) improving the productivity

and efficiency of the gasification process.
AHHOTAIIUS

B cratbe pacCMOTPEHBI BOIPOCHI CBA3AHHBIC C UCTTIOJIb30BAHUEM COJTHEYHOM OHEPIUu JIsd IPOBEACHUA TTPO-
necca rasmbmcaunn YriaepoacoacpKamux BEIECTB B IPUCYTCTBUHN KAaTAJIM3aTOPOB METAJIJIOB OKCHUJIOB MCTAJIJIOB
( Fe, FeO, F203 ) moBbImarommx mporu3BOIUTEILHOCTD U 3G (HEKTUBHOCTH MpOIlecca ra3000pa3oBaHusl.
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At present, the matters related to use solar energy
for providing the process of gasification of carbon-con-
sisted substances with catalysts these are metals (Fe,
Al), metal oxides, alkaline metal mixes improving the
productivity and efficiency of the gasification process
are discussed widely.

The advisability of the using of a catalyst or an-
other and making method of it is determined via the
economic data of the process applying it, and the best
allows you to get the cheapest products of the required
quality when there is the level of technology and eco-
nomics.

They think based on the analyse of studied diffi-
culties that only the cheap readily available substances
can be used in fact as catalysts of coal gasification.

Aim of the work was the studying of opportunities
of realizing of the cyclic processes of iron-consisted
multicomponent catalysts reduction and oxidation by
the steam. Water is the main source of hydrogen getting
under production conditions. Many ways of conversion
are been using for it with the mind that many metals

have properties to displace hydrogen out of the water
with the appearing of hydroxides or oxides of taken
metals at the same time. The iron-vaporous method is
one of the most widespread ones in the studies of hy-
drogen getting processes.

In the process of reusable oxidizing- reduced hy-
drogen production cycles it is necessary having the data
about the changing of kinetic parameters and properties
of materials functioning a long time in stream environ-
ment at 800-1000 °C of temperature without unloading
them from the working zone of a reactor.

The investigation of the interaction between metal
oxides and carbon followed by hydrogen production
has been conducted in the metal solar reactor through
the way of thermal oxidation.

Studying of the coal oxidation kinetics by metal
oxides in the solar energy device at 700-900° C of at-
mospheric pressure was carried out in the following
way: The solar rays from a paraboloidal mirror are fo-
cused to the helio reactor and the evaporator. After a
certain time (30 minutes) of iron oxides reduction that


https://www.doi.org/10.31618/ESU.2413-9335.2019.3.61.24

62

Espasutickuti Coro3 YueHbix (ECY) #4 (61), 2019

was monitored to output and contents of carbon oxides,
the stream is being directed to the helio reactor but the
appeared hydrogen and other gases were being gath-
ered in the gasometer to their content chromatography.
The operations were repeated triply for each tempera-
ture till getting of the reproducible results.

In all cases, the study at the solar energy device
was carried out so the metal oxides reduction process
had been running at the kinetic zone. In case of the line
relation between a part of transformed oxygen of iron

oxide () and time (T) the process is risen with the
equation
Y=kt
Where: ¥ it is the level of metal oxide transfor-
mation showing with unit fraction,
¥- time in minutes

k- the reaction velocity constant coefficient pro-
portional.

The line relationship for the metal oxide is fol-
lowed under certain conditions when the process is not
limited within the factors of diffusion that is if the
whole grain of the iron oxide is involved in the reaction.
When further reductions of oxides (FeO) inhibiting to
transport the oxide grain in nuclear but CO; from nu-
clear to the surface, and the process velocity decreases
due increasing of CO u CO; diffusion. The investiga-
tion shows that carbon oxidation of brown coals by ox-
ygen of the iron oxides for the first period from about
50, 60 and 70 per cent of iron oxide (with temperatures
700, 800 and 900°C respectively) the process is running
on the first order and it is presented with the equation.

Table 1. The reduction stage gases composition

The catalytic action of the reduction reaction of
metal oxide with coal using solar energy has been stud-
ied by us for the purpose of the process intensification.

A metal oxide reagent based on iron oxide
(99,87%, Fe03) 0,063 - 1 mm of fraction and brown
coal are used as initial reagents.

The reagent activation is realized with the inser-
tion of the dry potassium carbonate catalyst additive in
the amount of 1% (in relation to iron oxide). Coal and
reagents are mixed in a stoichiometric ratio (to com-
plete reduction of iron oxides), the initial schicht mix
has been used as a solar receiver of the solar energy de-
vice.

The experiments have been carried out by solar ra-
diation 2514-2933 kCoul/m2-hour, and the temperature
in the solar receiver changed in the 700-800°C range.

The process realized by followed reaction in two
stages:

Fe,03+2C—* 2Fe+CO+CO, (1)
2Fe +3H,0 —*Fe,03 +3H; )

For the first stage (1) it happens the coal gasifica-
tion and the metal oxide reduction by 700-800°C of
temperature when the evolved

oxygen generates the mix of carbon oxides
CO+COy(tablel.) through reaction to carbon. In the
second stage (2) the reduced iron generates Fe.O3 and
hydrogen (table2) through interacting with vapours of
water. The oxidized reagent is transported to a genera-
tor, and the process is repeated in the same sequence.

The got mix of carbon oxides derives to the second
gas-holder.

The gas has been analyzed at the chromatography
JIXM-72,

Gas output 10 m¥hour

The gas composition in percentage %

The temperature of the reactor °C co CO,
700 1.0 45.3 54.7
800 3.5 47.7 52.3
900 8.0 50.4 49.4
1000 8.5 52.0 48.0

Table 2. The oxidation stage gases composition

The temperature of the reactor °C

Gas output 10 m¥hour

The gas composition in percentage %

Hz COZ
700 1.0 96.1 3.9
800 3.5 96.7 3.3
900 7.5 97.3 2.7
1000 07.8 98.2 1.8

As you see from the data given at tables 1 and 2
the best optimal conditions to get hydrogen is the tem-
perature 900°. The process runs no efficiently, and the
gas output decreases about twice by the 800° of tem-
perature.

The realized way of hydrogen getting will make
usage of cheap solar heat possible, fossil solid fuel to
save (till per cent of 40 %) for keeping the reaction heat
and getting the hydrogen of high pure without further
purification.
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B cratbe paccMaTpuBalOTCS MEIUIIMHCKUN W SKOHOMUYECKHU acIeKThI MOBEIMICHUS YPOBHA KoMdopTa Ha
pabodeM MecTe BOIUTENS CAaMOXOIHOM MAIIMHBI 32 CUYET YCTAHOBKH BOJIUTEIBCKOTO CHJICHBS C ITOBBIIICHHBIMHU
BUOPO3AIUTHBIMYA CBOWCTBAMH, IIPUBEICHA METOIUKA pacueTa SKOHOMHUYECKOT0 3 deKTa.

ABSTRACT

The article deals with the medical and economic aspects of improving the level of comfort in the workplace
of the driver of a self-propelled machine by installing a driver's seat with increased vibration-proof properties, the

method of calculating the economic effect.

KiroueBble ciioBa: Paboyee MecTo BOAUTENS, BHOPO3AIIUTHOE CUICHBE, SKOHOMUUeCKui 3ddekr, mpodec-

CHOHAaJIbHOE 3a00JIeBaHHE.

Keywords: The driver’s workplace, vibration isolating driver’s seat, economic benefits, occupational disease.

Bce mammHbl, OTHOCSIIMECS K CTPOUTEIHLHO-10-
POXKHOW TEeXHHMKE, P BCEM HMX MHOTr000pasuu, 00b-
CAUHACT OAHO - IIOBBIILICHHA BI/I6paI_H/IOHHaﬂ 1 OMOILIHU-
OHAJBHO-(pH3MYecKast HaArPy>KEHHOCTh BOIAUTENA (OT1e-
paropa, MalIMHUCTA), YTO CTABUT MPOOJIEMy CO3IaHuUs
KOM(OPTHBIX YCIIOBHUiI Ha paboueM MecTe omneparopa
(BoauTENS), UYTO UMEET MIOMHUMO COIMAIBHOTO acIleKTa
(coxpaHeHue 37I0pOBbS YEIOBEKa), TAKXKE M YUCTO KO-
HOMHYECKHH aCIeKT.

[TomMumo paszBuTHS NpOdecCHOHATIBHBIX 3a00Ite-
BaHMH (OCTEOXaHAPO3, CEPACHHO-COCYAMUCTHIE 3a001e-
BaHMs, I3BeHHAs 00JIE3Hb U T.I1.), KOTOPBIE BEIYT K I0-
Tepe TPYIOCIHOCOOHOCTH BBICOKOKBATH(DUIIUPOBAH-
HOTO paboTHHKa (JIeueHHe KOTOPOTO CTOUT HEMalo),
nuckoMdopT Ha pabodeM MecTe BEIeT K MpekIeBpe-
MEHHO yCTaJlOCTH, K YBEIHMYCHHUIO TIEPEPHIBOB B TEX-
HOJIOTHYECKOM MPOIIecCce, YTO BEACT K MaJACHUIO JHEB-
HOW BBIPAOOTKH, a, CIEIOBATENBHO, K YMCHBIICHHIO
MPUOBUIH BCETO MPEIIPHUATHS B IIEJIOM.

MeauuMHCKHE acNIEKThI MP00JIeMbl

AHanu3 pe3ysbTaToB TMTHEHUYECKHX HCCIIeI0Ba-
HUH TIOKa3aj, 9YTo Bce o0cCiIe0BaHHbIE TPYMITBI pabo-
yuX (BOAUTEIH NMPOMBIIUICHHBIX OYyJIbI03€pOB, OO0IB-
IIETPY3HBIX aBTOMOOWIJIEH, aBTOMOTPY3UYMKOB, MAIlH-
HHUCTBI KapbepHBIX IKCKaBaTOPOB, OYPOBBIX CTAHKOB)
MTOJIBEPTAOTCd KOMIUIEKCHOMY BO3JICHCTBUIO TpeX-
KOMIIOHEHTHOW 00mIeii BUOpamyuy BBICOKHX YpPOBHEH,
TIPEBBIMIAIOIICH MpeIeTbHO-10ITyCTUMbIE 3HAYCHUSL.

Pacuer KOppeKTHPOBAHHOTO YPOBHSI BHOPOYCKO-
PeHUs ¥ 1036l BUOpaLnK 10oKa3aj, 4YTo KoyebaTeabHas
SHEPrHsl, KOTOPYIO IMOJYYaloT JHLA YKa3aHHBIX MpO-
(eccuii, BellMKa U MPEBBIIACT HOPMATHUB (IpeIeNIbHO-
Jomyctumble ypoBHH — IIJIY - 10 ycKopeHHro paBHBI
65, 59 u 50 nb st TPaHCTIOPTHOM, TPAHCTIOPTHO-TEX-
HOJIOTHYECKON W TEXHOJOTHYECKOW BHOpAIUU COOT-
BETCTBEHHO).
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