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METHOD FOR ADSORPTION PURIFICATION
OF ASSOCIATED OIL GASES FROM MERCAPTANS

Abstract. The paper examines methods of utilization of zeolite regeneration gases to assess the possibility of
using them in an industrial adsorption unit for drying and purifying gases from hydrogen sulfide and mercaptans. The
most promising is the method of decomposition of mercaptans to hydrogen sulfide and hydrogen on solid catalysts,
which is carried out at a pressure and temperature of 200-350 °C, as well as the method of direct gas-phase catalytic
oxidation of mercaptans with atmospheric oxygen. We carried out experiments on the purification of zeolite
regeneration gases of the Orenburg GPP by oxidation with atmospheric oxygen using an iron oxide catalyst at a
temperature of 180-250 °C. They showed that the gas purified from mercaptans contained elemental sulfur and
disulfides as the main oxidation products, and 0.2% vol. of sulfur dioxide was present as a by-product. The method
of purification from mercaptans and heavy hydrocarbon gases regeneration of composite adsorbent by
thermocatalytic oxidation is also proposed. To reduce the yield of undesirable sulfur dioxide in the regeneration gas
purified from mercaptans, it is proposed to divide the regeneration gas stream into two streams, while the larger part,
comprising about 80-90% vol., is sent to oxidation on a zinc-iron catalyst at 200 °C, the second stream is mixed with
oxidation products in a volume ratio in terms of mercaptans and sulfur dioxide equal to 1.5-2.2+1, respectively, then
the resulting mixture is passed at 160-200 °C through a titanium oxide catalyst with a gas volumetric velocity of
4000-6000 h'. The proposed scheme for gas purification from mercaptans and heavy hydrocarbons on a composite
adsorbent with oxidative regeneration makes it possible to carry out the subsequent process of amine purification of
gas from hydrogen sulfide without the complications associated with foaming of the working solution. Furthermore,
it becomes possible to transport gas purified from mercaptans and hydrogen sulfide through the pipeline without
precipitation of condensate.

Keywords: adsorption; gas purification; associated gas; mercaptans; hydrogen sulfide; regeneration gases;
thermocatalytic decomposition; oxidation; sulfur; disulfides; recirculation gases.

The relevance of the topic. Adsorption treatment using aluminosilicates is widely used in the gas and
petrochemical industry for drying and purifying natural gases from mercaptans. The process of drying and
purification of natural gas from sulfur compounds is carried out in an adsorber system, which is filled with
zeolites and work alternately at the stages of adsorption of impurities from raw materials, regeneration,
and cooling of zeolites. During the adsorption treatment of gas, impurities such as water, hydrogen sulfide,
mercaptans pass into the primary porous structure of the adsorbent. When the adsorbent is saturated with
extracted impurities, its high-temperature regeneration is performed by a gas stream, into which
previously extracted impurities pass [1]. The degree of gas adsorption treatment and its economic
efficiency largely depends on the technology of adsorbent regeneration, the choice of regeneration gases
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(i.c. desorbing gas), and the method of their utilization (i.e. gases of desorption or regeneration) of
adsorbents. In addition to mercaptans, hydrogen sulfide and water vapors, carbon dioxide, and sulfur
compounds from the source gas are concentrated there.

Thus, current research projects are aimed at developing methods for adsorption purification of
associated petroleum gases from mercaptans.

Discussion of problems. Regeneration of the adsorbent of the drying process and purification of
natural gas from sulfur compounds is carried out by heating the layer by purging the gas heated up to 320-
380 °C through it. Moreover, as the regeneration gas, one can use 17-23% of raw gas that is delivered for
drying and purification [2]. In industry as regeneration gas and cooler for zeolite, a natural gas adsorption
drying unit usually uses 5-15% of gas (in terms of crude gas), which is supplied for drying and
purification, and drained and purified from sulfur compounds [3]. It is possible to achieve deep
regeneration of zeolite when the adsorbent is purged with a methane fraction extracted from a part of the
natural gas, which is drained and purified from sulfur compounds and mixed with the nitrogen-methane
fraction. This fraction is a waste of the helium concentrate production that ensures the calorific value of
the fraction mixture to be no lower than 7600 kcal/m3 at the corresponding ratio [4]. Also, there is a well-
known method of zeolite regeneration, which is applied for the drying and purifying of natural gas, where
a methane fraction is used to purge the regenerated CaA zeolite [5].

A common disadvantage of the above-mentioned methods of zeolite regeneration at units of drying
and purification of hydrocarbon gases is that adsorbent regeneration gases are obtained when using as a
desorbing agent of hydrocarbon gases (methane fraction or part of the purified source hydrocarbon gas).
Later, those adsorbent regeneration gases are used as fuel that is contaminated with the same sulfur-
containing substances as the initial purified hydrocarbon gas. The purpose of the adsorption process is to
concentrate sulfur-containing and other undesirable impurities of the source gas (then used as fuel) in its
part, which is then also used as fuel for the needs of the enterprise. It pollutes the industrial zone instead of
distribution in the environment by numerous consumers in the absence of purification of the hydrocarbon
fuel gas. The process of adsorption treatment without the utilization of regeneration gases does not reduce
the amount of sulfur oxide release into the atmosphere. Furthermore, the burning of valuable sulfur-
containing substances leads to their irretrievable loss to the economy. The validity of extracting and
processing of sulfur-containing substances present in zeolite regeneration gases is of ecological and
economic importance.

Materials and methods of research. The production conditions where the adsorption installation
operates, the composition of the purified gas, nature, and concentration of sulfur compounds, which are
present in it, largely influence the choice of a rational method of utilization of zeolite regeneration gases or
other adsorbents used in the drying processes and purification of the gas from sulfur compounds. The
following three thermocatalytic methods are the most promising for gas processing plants (GPP). The first
of them is based on the reaction of decomposition of mercaptans to hydrogen sulfide and hydrogen on
solid catalysts, which is carried out at a pressure and temperature (200-350 °C) of the adsorbent
regeneration [6-12]. The practical implementation of this method at GPP is facilitated by the availability
of energy at the plant for further purification of regeneration gas from hydrogen sulfide formed during the
decomposition of mercaptans, and its utilization by the Claus process. In addition to hydrogen sulfide,
thermocatalytic decomposition of mercaptans is accompanied by the production of saturated and
unsaturated hydrocarbons, and parallel reactions of the destruction of amines, methanol, and other
impurities contained in the zeolite desorption gas [13-15].

The third method is more attractive, and that is direct thermocatalytic gas-phase oxidation of
mercaptans to sulfur by atmospheric oxygen. We carried out experiments on the purification of zeolite
regeneration gases of the Orenburg GPP by oxidation with atmospheric oxygen using an iron oxide
catalyst at a temperature of 180-250 °C. They showed that the gas purified from mercaptans contained
elemental sulfur and disulfides as the main oxidation products, and 0.2% vol. of sulfur dioxide was present
as a by-product [16-17]. In these experiments, it was found that hydrogen sulfide and other sulfur-
containing compounds (carbonyl sulfide, carbon disulfide, sulfides), which are contained in small amounts
in zeolite regeneration gases, are also subjected to oxidation, and the product of their oxidation is
elemental sulfur. Most of the sulfur-containing oxidation products can be separated from the reaction gas
by condensation when cooled to ambient temperature, which greatly simplifies the process.







News of the Academy of sciences of the Republic of Kazakhstan

According to this technology, the hydrocarbon gas is pre-mixed with the oxidation products, and the
mixture is separated with the release of liquid oxidation products and separation gas. This gas is subjected
to adsorption treatment on a composite adsorbent, using as porous coal, for example, the Sibunit brand,
while indirectly cooling the adsorbent to the adsorption temperature, which should not be lower than the
freezing point of water or hydrate formation. The adsorbent regeneration is carried out by blowing off the
purified gas at low pressure and indirect heating the adsorbent with coolant to the regeneration
temperature, and the regenerated adsorbent is cooled indirectly with a refrigerant to the adsorption
temperature.

After that, the regeneration gas is mixed with air at a mass ratio of mercaptans to atmospheric oxygen
equal to 2.2+3:1, which is higher than the stoichiometric ratio equal to 2:1, and it is passed through the
oxidation catalyst at the volume rate and oxidation temperature. The oxidation products are recirculated
into the purified gas stream, compressed to the pressure of the hydrocarbon gas utilizing a liquid-ring
pump using the liquid oxidation products as the working fluid. In this case, for example, atmospheric air
can be used as a refrigerant, and the coolant can be atmospheric air heated with a catalytic air heater by
direct mixing of the oxidation products of hydrocarbon condensate or dry gas with atmospheric air.

Pre-mixing of hydrocarbon gas with oxidation products and separation of the mixture with the release
of liquid oxidation products and separation gas allows to remove the liquid products of the oxidative
conversion of mercaptans from the process, to obtain a working fluid for a liquid-ring pump that
recirculates the regeneration gas, as well as to recirculate the non-reacting mercaptans for re-oxidation.
This prevents contamination of the adsorbent and increases its lifetime.

The purification of hydrocarbon gas from mercaptans, heavy hydrocarbons, volatile oxidation
products, and sulfur fumes is possible thanks to adsorption treatment of separation gas using carbonaceous
adsorbent at simultancous indirect cooling of the adsorbent to the adsorption temperature, but not below
the freezing point of water or hydrate formation. It is achieved through making the most favorable
conditions for adsorption with a maximum dynamic capacity of the adsorbent, preventing its heating
because of the heat release of adsorption. This reduces the adsorbent load and the metal content of the
equipment.

Regeneration of the adsorbent by blowing off the purified gas at low pressure and simultancous
indirect heating the adsorbent with coolant to the regeneration temperature (200 °C) allows for deep
regeneration of the adsorbent with minimal purge gas consumption. The optimal regeneration temperature
depends on the chemical composition of purified gas and the type of adsorbent, the desired degree of
purification of hydrocarbon gas from mercaptans, and heavy hydrocarbons (desired dew point by
hydrocarbons), energy costs, etc.

The optimal flow rate of the purified gas for the regeneration of the adsorbent depends on the
chemical composition of the gas being treated, the type of adsorbent, as well as the condition of the
thermal balance of the mercaptan oxidation stage. When the concentration of mercaptans in the
regeneration gas is high, the purified gas consumption for regeneration is increased to keep the
temperature during the oxidation stage below the permissible level and to ensure the selectivity of the
oxidation of mercaptans to disulfides and sulfur without the formation of sulfur dioxide. As the
concentration of mercaptans in the regeneration gas decreases, the consumption of the purified gas for
regeneration is reduced, and, if necessary, indirect heating of the catalyst with coolant is additionally
performed to maintain the oxidation temperature.

The usage of indirect heating of the adsorbent by coolant to regeneration temperature in the
regeneration stage and the indirect cooling of the regenerated adsorbent by the refrigerant to the
adsorption temperature allows to control the temperature of the adsorbent and reduce the total duration of
the regeneration stage and adsorption cycle, as well as to reduce the load of the adsorbent and metal
content of equipment.

Oxidation of mercaptans present in the regeneration gas in a mixture with air has a mass ratio of
mercaptans to atmospheric oxygen equal to 2.2+3:1, which is higher than the stoichiometric ratio for the
oxidation reaction to sulfur and disulfides, and it prevents the formation of sulfur dioxide, which can
potentially contaminate the purified gas during a slip in the adsorber. A raise in the mass ratio of
mercaptans to atmospheric oxygen higher than 3:1 leads to an increase in the recirculation of non-reacted
mercaptans and an overload of the adsorbent. When the mass ratio of mercaptans to atmospheric oxygen
becomes lower than 2.2:1, it leads to the formation of sulfur dioxide in the oxidation products, which
82




ISSN 2224-5286 Series chemistry and technology. 6. 2020

pollutes the purified gas. The experiments have shown that the optimal temperature and volume rate of
oxidation depend on the type of catalyst.

The loss of hydrocarbon gas with the regeneration gas is prevented by recirculation of the oxidation
products into the purified gas stream compressing it to the pressure of hydrocarbon gas. This is achieved
by utilizing a liquid-ring pump that uses liquid oxidation products as the working fluid. Besides, it
becomes possible to conduct regeneration at a reduced pressure of up to 5-15 kPa, which is determined by
the characteristics of the pump and the initial pressure of the gas being treated. During compression, the
oxidation products are cooled due to the contact of the gas with the working fluid, the liquid oxidation
products are condensed, and most of the mercaptans contained in the hydrocarbon gas are absorbed. These
processes take place without the use of additional cooling and separation equipment. As a result, the load
of the adsorbent and the material consumption of the process can be reduced, whereas the degree of
purification of hydrocarbon gas can be increased.

For example, the use of atmospheric air as a refrigerant and, as a coolant, atmospheric air heated with
a catalytic air heater by direct mixing of the oxidation products of a hydrocarbon fuel with atmospheric
air, allows providing effective heating and cooling of the adsorbent with the minimal technological
difficulties.

The use of a catalytic air heater instead of a conventional fire furnace reduces the cost of equipment,
the fire and explosion hazard of the installation and increases the reliability of its operation, as well as
reduces the release of nitrogen oxides and carbon monoxide into the atmosphere due to controlled
flameless combustion (oxidation) of gaseous or liquid distillate fuel at temperatures below 900 °C.

The efficiency of the described purification method of associated petroleum gas and regeneration gas
is shown by the data of the following experiment at the pilot installation. The composition of the gas
supplied for treatment, vol.% is oxygen 0.03, nitrogen 10.90, carbon dioxide 0.28, methane 70.10, ethane
5.61, propane 4.02, n-butane 2.65, isobutane 1.14, isopentane 1.35, pentane and higher 2.06, hydrogen
sulfide 1.64, mercaptans 0.24. Chromatographic analysis reveals the absence of mercaptans in the purified
gas, the content of other components is oxygen 0.13, nitrogen 11.66, carbon dioxide 0.29, methane 71.7,
cthane 5.73, propane 4.10, n-butane 2.40, isobutane 1.12, isopentane 1.18, and pentane and higher
hydrocarbons are absent.

Conclusions. Thus, the lack of heavy hydrocarbons in gas purified from mercaptans on composite
adsorbent enables a subsequent process of its amine purification from hydrogen sulfide without the
complications associated with the foaming of the working solution. Furthermore, it becomes possible to
transport gas purified from mercaptans and hydrogen sulfide through the pipeline without precipitation of
condensate.
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LIECIIE MYHA I'A3BIH MEPKALITAHHAH
ANCOPEHUAJBIK TASAPTY/ABIH TOCLII

AnHoTtanmust. LleomTrep pereHepanys ra3bH K9ICTE sKapaTy dMICTEPIiHE OJIAPAbI KENTIPY XKOHE Ta3abl KYKIPTTI
CyTeTi MEH MEPKANTAaHHAH TA3apPTYIbIH OHEPKICINTIK aacOpOUMSUIBIK KOHABIPFBICHIHAA HMAWAA-JAHy MYMKIHIITiH
Garanay YIIiH Tanaay Kypri3immi.

JKympicTa KOMOO3HTTI aACOPOCHT PETCHEPALHSA TA3hIH TA3apTy OMICI CHIMATTAIFAH, OHBIH ATFOMOCHIMKATTH
COpPOCHTTEP/ICH HETI3rl aHBIPMAIIBIIBIFEI — MEPKANTAHAAPMEH KATap >KEHIT KOMIPCYTEKTI MIMKI3aTThl KAWTa OHICY
Ta3bIHAa HEMECE 171eCIIe MYHAH Ta3bIHBIH KYPAMBIHIA KE3ACCETIH aybIP KOMIPCYTEKTEPl 1€ CIHIPY MYMKIHZIrI 0ap.

Tikene#l TOTBEFY 9MICIMEH KOMIIO3HTTIK aJICOPOCHTTI PETCHEPAMsIIAY Ta3bIH aly TSXHOJIOTHSCHIH d3ipieyaiH
HETi3IHAe OIpHENIE OH HOTIDKEIE KOJI MKETKI3yl KaMTaMachkl3 €TETiH OipKaTrap >KaHa TEXHHKAJbBIK IICHIMACD YChI-
HBLIIBI, aTall aUTKAHIA:

— MPOIECTI KYPri3yai Oip caTsl MICHOCPIHAC OTKI3Yy KOHC JKOHC MCPKANTAHAAPIBIH KATATUTHKAJBIK TOTBIFYBI
KC3iHIC KOMIIOHCHTTCPAIH ApAKATHIHACHIH 9] PETTCY KAKCTTUIITIHIH OOIMAayhl ¢CCOIHCH KATATHTHKANBIK KC3CHIL
AHAFYPJBIM KApaNaWbIM TYPIe aifHATIABIPY;
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— MCPKANTAHAAPMCH KATap, ayblp KOMIPCYTCKTCPAi AC >KOHC COHBIMCH KATap TOTBHIFYIBIH YINMA OHIMI MCH
KYKIpT OYBIH OIIipy *XK9HE KOMIIO3HTTIK aJCOPOCHTTEPAC Ta3 Ta3apTyIbl KOJJAHY apKbUIBI a3 Ta3apTy ACHTCHIiH
ApTTRIPY;

— KOMIIO3HTTIK aICOPOCHTTCPrC MCPKANTAHIBI AJIBIH aja IHOFBIPIAHABIPYABI KOMAAHY ¢CCOIHCH MPOILCCTIH
SHEPIHA CBINBIMABUIBIFBIH A3aUTY;

— TOTBIFY KATATHTHKAJBIK PEAKTOPBIHBIH KOJICMIH >KOHE TA3apThUIATHIH Ia3blH KOJIEMIK INBIFBIHBIH A3aUTY
KE31HAE KaTaan3aTopabl KOIaHY €CeOIHEH MAaTEPHATIABIK CHIMBIMABLIBIKTHI TOMCH/ICTY .

Herypapmv nepcniekTuBTi fen KbIchiM MeH 200-350 °C TemmepaTypa apaiabIFbIHAA SKYPTI3IICTIH MEPKAIITAHIbI
KYKIPTTi CyTeri MEH CyTeTiHE JCHiHTI KaTThl KATATH3aTOPAA BIABIPATY SMICIH, COHIAH-aK, MEPKANTAHHbBIH aya OTTETi-
MEH TiKeneH razo(hazapl KaTAIHTHKAIBIK TOTHIFY OHICiH aiWTyra O6omamer. 180-250°C Temmeparypaza TeMipOKCHATI
KaTamM3aTropa ayaHsl OTTETIMEH TOTBHIKTHIPY apKbLibl OperHOOp ['O3 neonmTrepin pereHepanysiay Ta3blH Ta3apTy
OOMBIHIIA >KYPTi3TeH TIKIPHOEMi3 MEpKANTAHAAPAAH Ta3apThUFAH Ta3da HETi3Tl TOTHIFY OHIMIepl peTiHzme
KapamaibiM KYKIPT TICH AHCYTb(UATCPAIH OOMATHIH-ABIFBIH, a7l KYKIPTTiH KOC TOTBIFBI KAHAMA OHIMIHIH Memiepi
0,2% nenreiiae ekeHAirin kepcerTi. COHBIMEH KaTap, MEpKaITaH MEH aybIp KOMIPCYTEKTEPACH KOMIIO3HTTIK aICOP-
OCHT percHepamsIChlH MEPKANTAHAAPAbl TCPMOKATATUTHKANBIK TOTHIFY OMICIMEH KYKIPTKE JCHIH aya OTTETiMEH
Ta3apTy 9IiCi YCHIHBLIIBL

MepkantaHHaH Ta3apTHUFAH PETCHEPAI Ta3bIHAA KYKIPTTIH KOC TOTHIFBIHBIH INBIFBIMBIH Q3aUTY YIUIH pere-
Hepalws Ta3bIHBIH AFBIHBIH €Ki aFbIHFA 06Iy YCHIHBLILIBI, OCBIFAH Opal KeJaeMHiH maMaMeH 80-90% KypalThiH YIKSH
6eiri 200°C ke3iHae TEMIPXPOMIMHK KAaTaIM3aTOPBIHA TOTHIFYFA >KiOEpIe i, aj eKiHIIl aFblH TOTBHIFY OHIMACPIMEH
MCPKANTAaH MCH KYKIPTTiH KOC TOTHIFBIHA IMMAKKAaHAA 1,5-2,2+1 TeH CoHKeC KOeNIEMIOIK KAaThIHACTA apaNacTHIPHLIAIBI
JKOHE ATTBIHFAH KOCIAHBI TA3IBIH KONEMIIK KBUTIAMIBIESL 4000-6000 car' KypaHTBIH THTAH-TOTBIKTHI KATATH3ATOP
apkeLibl 160-200°C ke3iHae oTKi3eal.

ToTeFy pereHeparmsICsl 0ap KOMIIO3UTTIK aacOpOEHTTE MEPKAITaH MEH ayBIP KOMIPCYTEKTCH ra3 Ta3apTyAblH
YCHIHBUIFAH CXEMAChl Ta3mbl AMHHAI KYKIPTTI CYTETIACH Ta3apTyJbIH KENeCl IPOLECIH >KYMBIC CPITIHIICIHIH
KOOIKTCHY1HE OAHITAHBICTHI TYBIHAAUTBIH KHBIHABIKTHIH aJIBIH aJ1a KYPTi3yTe KOHE MEPKANTAaH MEH KYKIPTCYTEKTCH
TA3apTBUFAH PEreHEpanys Ta3bIH KOHACHCAT TYCIIECTECH KYOBIP apKbUIBI TACKIMAIIAAY b KY3ETE aChIPyFa MYMKIHIIK
ocpeni.

CyYBITKBIII aTCHT PETIH/E, MBICAIBI, AaTMOC(EPATBIK ayaHBI, aJ KBUTY TACHIFBIII PETIHIC Ay aHBIH KATAIUTHKAIBIK
SKBITBITKBIMIBI APKBLIbI KOMIPCYTEKTI OTHIHHBIH aTMOC()epanblk ayaMEH TOTHIFY OHIMIH TIKelIeH apamacTsIpy Heri-
31HAC KbI3ABIPBUFAH aTMOC(EPAbIK ayaHsl MaiganaHy, aacOPOCHTTI THIMIL JKbUIBITY MEH CAJKbIHIATY YPHICIHIH
TEXHOJIOTHSUTBIK KYPACTIIITiH MKECHITACTYTe MYMKIHIIK Oepei.

OzeTTe KOIJAHBUIATHIH OTICH KbI3ABIPY ICHIIHIH OPHBIHA AyaHBIH KATAIHTHKAJIBIK KbI3IBIPFBIMIBGIH MTaHIATaHy
KOJIIAHBIIATHIH KAaOJbIK KYHBIH a3aMTYFa, KOHIBIPFBIHBIH OPT IICH YKAPBUIBIC KAYINTLUIITIH a3alTyFa »KOHE HKYMbI-
CBIHBIH, CCHIMALIITIH apTThIpyFa, coHmai-ak 900°C TeMeH TeMmeparypasa ra3 Topizai HeMece CYHBIK TUCTUILIATTHI
OTHIHHBIH, OAKbIJIAHATHIH JKANBIHCHI3 JKary (TOTBIFY) eceOiHeH arMoc(epara a30T >KOHE KOMIPTETi TOTBHIFBIHBIH
IIBIFAPBIHABICHIH KBICKAPTYFa MYMKIHIIK Oepei.

Tyiiin ce3aep: axcopOums, ra3 Tazapry, ieCHe ra3, MCPKANTAH, KYKIPTCYTCK, PETCHEPALHS Ta3bl, TCPMOKATA-
JUTHKAIBIK BIABIPAY, TOTBIFY, KYKIPT, IUCY Tb(UATEP, PEIUPKY LIS Ta1APHI.
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CIIOCOB AJICOPBIIMOHHOI OYMCTKH MOITY THBIX
HE®TSIHBIX TA30B OT MEPKATITAHOB

Annoramust. [IpoBeacH aHATA3 METOJOB YTHIM3AUWH [a30B PETCHEPAIMH LCOTHTOB IS OLCHKH BO3MOXK-
HOCTH HCIIOJIb30BAHHS UX HA MPOMBIILIICHHOH aACOPOLHOHHON YCTAHOBKE OCYIIKH H OYHCTKH Ta3a OT CEPOBOIOPOIA
H MCPKANTAHOB.

B palote omucaH METOJ OYHCTKH Ta30B PETCHEPALMH KOMIOZHTHOTO aacOpPOCHTA, KOTOPBIH, B OTIHYHH OT
AMFOMOCHTUKATHBIX COPOCHTOB 0011a€T BO3MOKHOCTBIO TIOTJIOMICHHA HAPAAY C MCPKANITAHAMH H TSKCTIBIX YTJICBO-
JOPOJOB, COACPIKAIIMXCA B MO THOM HE(PTAHOM ra3e WM B ra3ax nepepadoTKH JIETKOTO YTJICBOIOPOIHOTO CHIPhA.

Pa3paboTkol TEXHOJOTHH MOTYICHHA TA30B PErCHEPALH KOMIIO3HTHOTO aACOPOCHTa METOA0M MPAMOTO OKHC-
JICHHS HAWIOCHBI PAX HOBBIX TCXHHYCCKHX PCIICHHI, 00SCIICUHBAIOINUX JOCTIKCHHC HOCKONBKUX ITOJIOKUTEIBHBIX
PE3yIbTATOB, 4 HMCHHO!

— 8§ ——
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- YIIPOIUCHHUE KATATUTHICCKOW CTAIMM 33 CUCT MPOBEIACHMUS IPOIIECCA B OAHY CTAIHMIO U OTCYTCTBHS HEOOXO-
JUMOCTH TOUHOTO PETyJIHPOBAHHUS COOTHOIICHIS KOMIIOHCHTOB IIPH KATATUTHYECCKOM OKHCIICHHH MEPKAITAHOB,

- TOBBINICHHE CTCIICHH OYMCTKH YIJCBOJOPOIHBIX Ta30B 3a CUCT YJAICHHS HAPSAAY C MEpPKANTAaHAMH, KaK
TSDKEJBIX YTJIEBOJAOPOIOB, TAK H JISTYUHX MPOJYKTOB OKHUCJICHHSI U MAPOB CEPhI, MyTeM NMPUMCHEHHS OYHUCTKH Ta30B
HA KOMITO3HTHBIX a/ICOPOCHTAX;

- VMCHBIICHHEC 3HEPTOCMKOCTH MpONEcca 3a CYET NPHMCHCHHS NPEABAPHTEIHLHOTO KOHLICHTPHPOBAHHUS
MEPKANTAHOB Ha KOMIO3UTHBIX aACOPOCHTAX;

- CHIDKCHHE MATEPHAJOCMKOCTH 34 CUET YMCHBIICHHS OOBEMA KATAJTHTHICCKOTO PEAKTOpPa OKHUCICHUS H
3arpy3Ke KaTaIu3aTopa MPH YMEHBIICHIH 00BEMHOTO PACX01a OUHINACMOTO Ta3a.

Hamnbonee mepcmeKTHBHBIMHU SBISIFOTCS METOJ PA3JIOKCHHS MEPKANTAHOB A0 CEPOBOJAOPOJA M BOJOPOJA HA
TBEPBIX KATAJIM3aTOPAX, KOTOPBIH MPOBOAMTCS IPH JaBIeHHH U Temmeparype 200-350 °C, a Tarke METO MPSIMOTO
ra30()a3HOTO KATATHUTHYECKOTO OKHCICHHS MEPKANTAHOB KHCIOPOJOM BO3Ayxa. OIBITHI, MPOBEACHHbIC HAMH IO
OUMCTKE Ta30B percHepanuu neoxuToB OpenOyprckoro ITI3 myTeM OKHCICHHS KHCIOPOJOM BO3AyXa HA
JKCIIC300KCHIHOM Katajm3arope mpu temmeparype 180-250°C mokazamm, 9YT0 B OUHIOICHHOM OT MCPKANTAHOB ras3c B
Ka4yeCTBE OCHOBHBIX IPOJYKTOB OKHCJICHHS IPUCYTCTBYIOT 3IEMEHTApHASI Cepa W JUCYIb(PHIBI, a COACP/KAHHC
MOOOYHOTO MPOAYKTA JBYOKHCH CECphl Haxomutrca Ha yposae 0,2% 00. [IpeanoskeH TAakke METOJ OYHCTKH OT
MEPKANTAHOB U TLKEIBIX YIJIEBOJOPOJOB TA30B PETCHEPAIIMH KOMITO3UTHOTO aJCOPOCHTa METOJOM TEPMOKATAIIH-
THHYECKOTO OKUCIICHHUS MEPKANTAHOB /10 CEPBI KUCIOPOIOM BO3AYXA.

JIns CHIDKCHHSI BBIX0JIA HEXKEJIATEIBHOW BYOKHCH CEPhl B OUYHINCHHOM OT MEPKANTAHOB Ta3a PErCHEpPAINH
TIPEAIOKEHO MOTOK Ta3a PETCHEPAINHA ACTIUTh HA JBA MOTOKA, IIPH 3TOM OO0JIBINAs IO 0OBEMY YacTh, COCTABILIIOINAS
mpumepro 80-90 % 00., HAMPABIAIOT HA OKHUCIICHAC HA YKEJIC30XPOMIIMHKOBOM KatammsaTope npu 200°C, a BTopoit
MOTOK CMEIIUBAOT C MPOAYKTAMH OKHCICHHS B OOBEMHOM COOTHOIICHUH B IIEPECUCTE HA MEPKANITAHBI M IBYOKHCH
cepsl, paBHOM 1,5-2.2+1, COOTBETCTBEHHO, M IOJYUCHHYIO0 CMECh MPOIyCKaroT npu 160-200°C uepe3 THTAHOKCHA-
HBIH KATATH3aTOP MPH 00BEMHOM CKOpocTH Ta3a 4000-6000 w'

[IpeamoxkeHHas cXeMa OYHCTKH Ta30B OT MEPKANTAHOB M TDKEIBIX YIJICBOJOPOJAOB HA KOMIIO3HTHOM
ancopOeHTa C OKHCIIUTEIBHON PETCHEPAIMEH TaeT BO3MOKHOCTD BECTH MOCICAYIOINH IPOLIECC AaMHUHOBOM OUUCTKA
raza OT CEpoBOAOPOJA O€3 OCIOKHCHHS, CBS3aHHOTO C BCIICHWBAHWEM pPadOYero pacreopa, M OCYIIECTBIATH
TPAHCIIOPTHPOBKY OYMINCHHOTO OT MEPKANTAaHOB M CEPOBOAOPOJA Ta3a percHepaumu mo Tpydomposoay 0Oe3
BBITIAICHUS KOHCHCATA.

Hcnonp30Banne B KaUeCTBE XJIAJArcHTa, HAMpUMEP, aTMOC(EPHOTO BO3AYXA, 4 B KAYECTBE TCILIOHOCHTEI -
atMoc(pepHOTO BO3AyXa, HATPETOTO C NOMOINBIO KATAIUTHYECKOTO HArpeBATe)l BO3AYXa MPSMbBIM CMCEIICHHUEM
MPOJYKTOB OKHCICHHSI YTJICBOAOPOJHOTO TOIUIMBA C AarMOC(EpPHBIM BO3AYXOM, MO3BOJUICT C HAUMCHBIIUMH
TEXHOJIOTHICCKHMH CIIOKHOCTAMHE 00SCIICUHTD 3()()CKTHBHBIH HATPECB H OXJIAKICHHC aACOpOCHTA.

Hcnonp30BaHne KaTadMTHYECKOTO HATPEBATEI BO3AYXAa BMECTO OOBIMHO IPHUMCHACMOHM II€YH OTHEBOTO
HArpeBa IMO3BOJLSIET CHHU3UTH CTOMMOCTH OOOPYJOBAaHHA, YMCHBIINTH IOKAPO- M B3PBIBOOIACHOCTH YCTAHOBKH H
TIOBBICHTH HAZICKHOCTDH €TI0 PA00THI, a TAKIKE COKPATHTH BHIOPOCHI OKHCIIOB 230Ta M OKHCH YTJIEpPoaa B atMocdepy 3a
CYeT KOHTPOIMPYEMOTO OCCILIAMEHHOTO C)KHUTAHWSA (OKHCICHHS) Ta3000pa3HOTO WM JKHAKOTO JHUCTHIULITHOTO
TOIMBA TIpH Temneparype Hiske 900°C.

KmoueBnie ciaoBa: ancopOIus, OYNCTKA Ta30B, NONMYTHBI Ta3, MEPKANTAaHBL, CEPOBOAOPOI, Ta3hl
pereHEpALHK; TEPMOKATATUTHICCKOE PA3I0KECHHE, OKUCICHHUE, CEPa; JUCY Ib(HIBI, Ta3bl PEUHPKY JLIIHH.
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