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MPHTHN 61.13.21
S.S. Satayeva, A.M. Jubanaliyeva

Zhangir khan West Kazakhstan agrarian-technical university, Uralsk, Kazakhstan
(E-mail: sataeva_ safura@mail.ru, dzhubanalievy@mail.ru)

Purification of hydrocarbon raw materials of oil field Zhanazhol from methyl- and
ethylmercaptane

Abstract: There is considered the oil of «Zhanazhols oil field in the Aktyubinsk region in this
research work, which is classified and composition refers as unique oil. Here are given the physico-
chemical characteristics of the Zhanazhol oil field, which is characterized by a high content of sulfur
compounds (hydrogen sulphide, mercaptans) and other high molecular weight inert compounds. It
requires the necessary preparation to meet the requirements of GOST. The fractional composition
is determined the oil of the Zhanazhol oil field, potential content calculated of the fraction from
the boiling point to 15° C, equal to 27,5 % by weight gasoline. And where the demercaptanization
process of oil and gasoline are described, which consists in preliminary degassing, thermal dehy-
dration, electrochemical demineralization and stabilization at an oil refinery unit (ORU). The main
characteristics of oil entering the demercaptanization unit of oil are investigated, where the pro-
cess of desulfurization of liquefied hydrocarbon gases and deodorization of high boiling hydrocarbon
gasoline, kerosene, diesel fractions and oils is being carried out. To accelerate the conversion of mer-
captides to disulfide oil, an oxidation catalyst of the appropriate concentration was used. To remove
unwanted sulfur-containing components, there is used the process of alkalizing the light gasoline
fraction, with its preliminary isolation in the distillation column. The isolation of light gasoline
fraction markedly reduced the amount of product subject to demercaptanization, thereby reducing
capital investment in the demercaptanization unit. The distillation curve was calculated on the basis
of the yields of the fractions at 200 and 300 ° C and the yield of the fraction of b.p. - 150° C. For the
purification of the gasoline fraction, the Merox process was used, which took place in several stages.
The specific consumption of reagents in the processes of demercaptanization of oil and fractions is
calculated. It is shown that the application of demercaptanization of oil, but of the fraction with a
boiling point of 150° C leads to a significant technological and economic effect.

Keywords: Zhanazhol oil, gasoline fraction, physico-chemical characteristics, demercaptaniza-
tion, catalyst, methyl- and ethyl mercaptans, hydrogen sulphide, fractional composition.

DOI: https://doi.org/10.32523/2616-6771-2018-124-3-14-18

According to classification and composition «Zhanazhol oil»> belongs to the unique oil because
of the high content of sulfur compounds (hydrogen sulphide, mercaptans) and other high-molecular
inerted compounds. A normative documentation limits the content of hydrogen sulphide and methyl-
ethylmercaptans in oil, because of their high toxicity and corrosive activity in the respective species.

The oil produced at the Zhanazhol oil field passes the necessary preparation and meets the re-
quirements given in Table 1.

The initial raw material of the oil purification unit from mercaptans is the oil coming from the wells
of the «Zhanazhol» oil field after thermal dehydration, electrochemical desalination, stabilization at
the oil refinery unit (ORU). Physical and chemical characteristics of this solution are given in Table
2.

Widely used oil demercaptanization technology consists: degassed, dehydrated, desalted, stable
oil enters the buffer capacity of the demercaptanization unit, where the appropriate level is main-
tained. At the same time, the oil pressure and temperature must be within the prescribed limits, in
accordance with the established norms of the technological regime.

Heated oil enters to the mixing unit with caustic alkali and then into contactor-1, where due to
reaction with alkali, oil purifies from naphthenic acids, hydrogen sulphide, and other sulfur and acid
impurities. The level of separation of the phases of oil and alkali solution is controlled by a level,
that regulated by a valve where the spent alkali enters the store of alkaline wastewater and goes for
loading into tankers. The system is continuously and automatically replenished with fresh caustic
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Quality indicators Unit of mea- | Values
surement
Mass fraction of sulfur % wt. no more 0,6
Density at 20°C kg/m3 no more 850
Fraction cut point temperature: % vol.
200°C no more 27
300°C no more 47
350°C no more 57
Mass fraction of paraffin % wt. no more 6,0
Concentration of vanadium mg/kg no more 45
Mass fraction of hydrogen sulphide ppm no more 1
Mass fraction of methyl- ethyl mercap- | ppm no more 40
tans in the sum
Mass fraction of water % vol. no more 0,5
Concentration of chloride salts mg/dm? no more 100
Mass fraction of mechanical impurities | % wt. no more 0,05
Saturated steam pressure kPa (mmHg) | no more 66,7 (500)

TABLE 1 — Physical and chemical properties of the oil field «Zhanazhol»

Quality indicators Unit of mea- | Average values
surement

Density at 20°C kg/m3 817

Mass fraction of hydrogen sulphide | ppm 60

Mass fraction of mercaptan sulfur ppm 659

Mass fraction of water % vol. no more 0,5

Concentration of chloride salts mg/dm? no more 100

TABLE 2 — Physical and chemical characteristics of oil that enters to the demercaptanization unit

solution through a valve with a certain flow rate. The reactions taking place in the system are
presented below:

HyS + 2NaOH — NasS +2H-20
RSH + NaOH < RSNa + H2 O
RCOOH + NaOH — RCOONa + H, O

Purified of hydrogen sulphide oil on top of the apparatus (contactor-1) enters the second stage
of purifying at the input of the contactor-2. The air required for oxidation, by the compressor,
through the buffer tank, through the air filter unit, the air bubbler before entering the contactor-2
is introduced into the oil flow in an established amount.

After the oxidation reaction has passed, the hydrocarbon and alkaline phases are separated. The
regenerated alkali is mixed with a fresh feed solution, and the oil is sent for storage.

For accelerating the reaction of converting mercaptides to disulfide oil, an oxidation catalyst is
added to the alkali solution at strictly established concentrations. Often the catalytic agent is organic
cobalt compounds.

Mercaptans are mainly concentrated in light fractions of oil, where their content can be from 40-50
to 70-75% of all sulfur-containing compounds of the fraction. With an increase in the boiling point of
the fraction, their content drops sharply, and in fractions boiling above 300° C, they are practically
absent [1]. Hydrogen sulphide, methyl- and ethylmercaptans in addition to high toxicity, volatility,
also have an unpleasant smell, corrosive activity, and in the processing of oil and gas condensate,
inevitably forms toxic sulfur-alkaline wastewater. Therefore, mining, transporting, storing the pro-
cessing of oil and gas condensate with a high content of hydrogen sulphide, mercaptans, causes big
ecological and technological problems.
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Quality indicators Unit of measurement | Values
Density at 20°C kg/m?> 817
Output of fractions up to 200°C, Yagg | % wt. 38
Output of fractions up to 300°C, Y3 | % wt. 59

TABLE 3 — The fractional composition of oil of the Zhanazhol oil field

One of the ways to solve the problem of removing unwanted sulfur-containing components can be
the process of alkalizing the light gasoline fraction with its preliminary isolation in the distillation
column. The principle of the technological solution includes: isolation of light gasoline fraction
significantly reduces the amount of product subject to demercaptanization, so that reduces the
capital investments for the demercaptanization unit.

Pre-stabilized, dehydrated and desalted raw materials are heated in heat exchangers and furnaces
up to 180° C. To ensure an upward flow and a stable temperature regime in the column, the tem-
perature is supplied with a reboiler to preheat the bottoms liquid. As a result, oil is divided into
light gasoline and heavy oil fractions.

The gasoline fraction from the top of the column is condensed and cooled to 40 ° C with air coolers.
Part of the gasoline is returned back from the reflux tank to the distillation column as irrigation
with a controlled flow rate, the balance of gasoline is sent to the demercaptanization unit by pumps.

Bottom residue, passing the system of heat exchange equipment, gives heat to technological
environments and at a temperature of 40-45° C combines with the purified gasoline fraction.

According to the data given by Manovyan A.K., sulfur is distributed unevenly over the boiling
interval of oil: in the light fractions of 80-100° C it is abundant, in the fractions of 150-220° C its
amount is usually minimal and then increases to the end of boiling [2].

Based on the available data of physical and chemical parameters, we calculate the distillation
curve based on the yields of fractions at 200 and 300 ° C, then we calculate the yield of the fraction
of b.p.-150° C.

To determine the yield of light fractions to 200 and 300° C (Y 200 u Y 300, % mass) from oil, it
is possible to use correlation link between yield and density of oil ( p3° — relative density at 20° C):

Y o00 = 294 - 313 p3Y |, Y300 = 313 - 311 p3°.

The yield of fractions to 200° C and 300° C is given in Table 3.

From the found values, we construct a graph and calculate the equation describing this depen-
dence, approximately in Ms Excel (Figure). On the basis of this linear dependence, we find the
potential content of the fraction from the beginning of boiling to 150° C. Calculations show that at
150°C, 27,5 % of the mass gasoline should be boiled off.

Thus, we can clearly see that the mass ratio of the presumed and actually alkali-treated media is
0,275:1,000.

To clean the gasoline fraction there is used the classic Merox process, which takes place in several
stages.

The cooled flow of gasoline is fed to the caustic washing tank. The concentration of caustic soda
is 14% by weight. This measure is taken to remove hydrogen sulphide. The time for changing the
caustic solution depends on the actual loading of the plant and should be carried out on the basis
of current analytical data.

Removal of mercaptans and Ho S residues takes place at the Merox unit upon contact with the
circulating caustic in the extraction column. In the bottom part of the column, it is necessary to
supply air and calculated portions of the catalyst to maintain its activity.

The petrol, which has passed the Merox process, is sent to filters to separate from the possible
alkali particles. Then it is sent for mixing with the bottoms liquid of the distillation column.

Let’s make a comparison in the organization and expense items of two processes pursuing the
same goal - demercaptanization of oil. The specific costs of reagents based on the calculations are
given in Table 4.

From the positive moments in terms of the organization of process is worth noting a more complete
and better separation of the phases of gasoline: alkali solution because of the greater difference in
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Ficure 1 — The dependence of the yield fractions on the boiling point

Specific consumption per 1 ton | Demercaptanization | Demercaptanization of

of oil of oil the fraction of b.p.-
150°C*

Total consumption of alkali, kg | 0,029 0,014

Fresh water consumption, m? 0,48 0,12

Consumption of catalysts, g 5,3 0,23

TABLE 4 — Specific consumption of reagents in the processes of demercaptanization of oil and fraction (b.p.-150 9 C).
(*) - after demercaptanization, the fraction of b.p.-150 © C is sent for mixing with oil, so the consumption factors of the
chemical and technological process are attributed to 1 ton of oil.

density and low viscosity of gasoline, which provides a minimum drift of caustic while using, for
example, sand filters. The possible increase in electricity costs due to the increase in one stage of
the process can be compensated for by reducing the consumption of reagents.

Thus, the using of the demercaptanization process of not all oil, most of which acts as ballast
fractions due to the inertness of high-molecular-weight sulfur-containing compounds, but only its
fraction (b.p.- 1509 C) is able to have technological and economic effect in oil producing companies.
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C.C. CaraeBa, A.M. [:xy6GananueBa
2Koneip xan amundazv. Bamovic Kasaxeman azpapavik-mexnukanss; yrusepcumemsi, Opan, Kasaxcmar

2KaHa>koJ1 KeH OpPHBbI KOMIipCyTEeK MINKi3aTbIH METHJI- >KOHE 3TUJIMEPKAIITAHAAPJAAH TAa3apTy

AnvHoTtanusi: 2KywMmbicTa KiKTeslyl MeH KypaMbl OOMBIHINA epeKIle MyHaijap TypiHe »KaTaThblH AKTebe OOGJIBICHIHIAFHI
«?Kanaxkosi» KeH OpHBIHBIH MyHalbl Kapacreippuirad. MemCT Tananrtapeina cofikec 6oy YIIIH KaXKETTI JAWBIHIABIKTHI
Tajiall €TeTiH, KYKIpTTI Kocbuibicrap (KYKIPTTI CyTeKk, MepKalTaHIap) »KoHe OacKa Ja >KOFapbl MOJIEKYJIAJbIK WHEpPTTI
KOCBLIIBICTaP/IbIH >KOFapbl MeJIiepiMeH cunarTagarsiH 2KaHarkos MyHalbIHBbIH (DU3NKa-XUMUSJIBIK, KOPCETKIINTepi OepiyireH.
YKaHasKom KeH OpHBI MYHAHBIHBIH, (DPAKIUSIIBIK, KypaMbl aHbIKTagsl.  Kaiitmay temmeparypaceiaan Gacram 150 0 C-xa
Jeitin 6en3uH (DPAKIUSCHIHBIE, TTOTEHIMAI Bl Momepl 27,5 % macc. TeH ekeHi ecenresingi. AJbIH aja ra3CbI3JaHbIDY,
TEPMUSIIIBIK CYChI3AHIBIPY, SJIEKTPOXUMHUSIIBIK TY3ChI3JaHABIPY YKOHE MyHai1bl oHey KOHAbIpreIchiHAa (MOK) Typakranabipy
[polecTePiHe Heri3mesreH MyHail »KoHe OeH3MH (DPaKIUsICBIHBIH JeMepKalTaHu3anus npoueci cunarrainrad. CyHAbITbLIFaH
KOMIPCYTEKTI ra3iapiblH KYKIPTCI3JAeHIIpy KoHEe KOFapbl TeMIleparypajia KalHalThIH KOeMipCyTeKTi OeH3WH, KepOCHH,
nu3esnb pakiusiiapbl MEH MyHalJIapAblH JAe30/I0PAIUsChl OTETiH, MYHAIIbl IeMEPKAIITAHN3AIMAIAY KOHIBIPFBICBIHA TYCETIH
MYHaHIbIH Herisri cumarramalapbl 3eprreiared. Mepkanruarepain gucyinbgu MaiblHA afHALYBIH KeJeJAeTy YIIIH COUKec
KOHIIEHTPALUAIbl TOTBIFYy KaTaIU3aTOPbl KOJNJAHBLIALI  Kaskercid KykKipTTi KOMIOHEHTTEpAl »KOI0 VINIH 2KEHII OeH3uH
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dpakIUsACHIHBIH aJIbIH aJla aiifay GaraHacblHa OeJiiHyiMeH »KypeTiH cinrinenuipy npoueci naiigasanbuiabl. 2KeHis 6eH3UH
dpakiusAChIHBIH, 06JIiHYl JeMepKalTaHu3alusiFa YIIbIPANTBIH OHIMHIH MOJIIIepiH a3afdTThl, OCBHLIAMINA, JeMepKalTAHU3AIUI
KOHBIPFBICBIHA KYPJesai caabiMaap ja azaiabpl. 200 >xone 300 0 C-ra, dpakiysIapJblH MbIFybl MeH 150 0 C-ran GacramaTbiH
KaliHay TeMIeparypachkl 0ap paxkiusijiapJblH IIbIFYbIHA HEri3/leJITeH aiijlay KUCBIFbI ecenTesiHi. DeH3un QGpakiuscbia
Tazapry YIIiH OipHemre caTbia »Kypren Mepokc nporieci KoJganbuiabl. Ben3us (ppakuusiCbl MeH MYHAU/IbI JleMepKallTAHI3allAsT
IPOIIeCTEPiHJIe PeareHTTEP/IiH HAKThl TYTHIHBLIYbI ecenTeninai. JlemepkanTtanusalus nporecin 6apiblk MyHalFa emec, KaiHay
remneparypacsl 150 O C-ran Gacramarsin dbpakusra KOAJAHY alTap/IbIKTall TEeXHOJOIHIBIK, YKoHe SKOHOMUKAJIBIK HOTHIKETe
OKeJIETiHI KOPCeTIJIreH.

Tyiiin cesmep: Kanaxxkos MyHaiibl, OGeH3UH (QpPaKIUSCH, (OU3NKA-XUMUAJIBIK CHIIATTAMAJAD, JIeMEPKAIITAHU3ALMSI,
KaTajau3aTop, METUJI- YKOHE STUJIMEPKAITAHIaP, KYKIPTTI CyTeK, (ppaKkIMsIbIK, KypPaM.

C.C. CaraeBa, A.M. [I>xyb6ananueBa
3anadno-Kazaxcmanckul aepapro-mernuveckull yHusepcumem umenu 2Kaneup rana, Ypasrvck, Kaszarcman

Ouucrka yrijieBOOOPOJHOTO ChIPbA MEeCTOPOXKAeHUusd 2KanaxxoJ1 oT MeTuJi- u 3TUJIMEPKAIITAHOB

AHHOTAUMS: B pabore paccmorpeHa HedTh MecTOpoxkKaeHus «2KaHaxKoj» AKTIOOMHCKON 06JsiacTh, KOTOpas
mo KJjacCupUKAIMKH U COCTaBy OTHOCUTCS K YHHKAJbHBIM HedTIM. IIpuBeseHbl  PUBUKO-XUMHUYECKUE ITOKA3ATEN
ZKanaxkonbckoit HedTH, XapaKTepHU3YIOMAsCs BBICOKUM COAEPXKAHMEM CEPHHUCTBIX BEIeCTB (CEpOBOJOPOJ, MEPKAIITAHBI) U
JIPYTUX BBICOKOMOJIEKYJISIDHBIX MHEPTHBIX COEJUHEHUI, YTO TpebyeT HeoOXOAUMOMN MOJATOTOBKHU JIJIsi COOTBETCTBUSI TPEOOBAHUSIM
I'OCT. Oupenenen dpakiumonnsiii cocraB HedTn MecTopoxkienus 2Kamaxkos. Paccunrano moTeHIUMaNbHOE COAEpIXKAHUE
dpakmuu or mHawana kumenust o 1500 C, pasmoe 27,5 % Mmacc. GeH3UHA. OmnucaH mpoIece JeMepKalTaHU3AIUN
HedTH 1 GEeH3MHOBON (PpaKIUU, KOTOPBIA 3aK/IIOYAETCA B MPEIBAPUTEIHHOM JIETa3upPOBAHUM, TEPMHUIECKOM OOE3BOXKUBAHUM,
9JIEKTPOXUMHUYECKOM OGECCOMMBAHUM U CTaOMIM3alMi Ha ycTaHOBKe Iepepaborku HedbTu (YIIH). MccnemoBanbl OCHOBHBIE
XapaKTEPUCTUKU HeMTH, MOCTYTIAOMEH Ha yCTAHOBKY JE€MEPKAITAHU3AIUHN, TJI€ IIPOXOIUT MPOIECC 06ECCEPUBAHUSA CXKUKEHHBIX
YIJIEBOJOPOIHBIX Ta30B U E€30[I0PAIMK BBICOKOKHUIISIUX YIJIEBOJLOPOJHBIX GEH3MHOBBIX, KEPOCHHOBBIX, JU3EJIBHBIX (DpaKIfiil
u vedrehr. Jna ycKOpeHHMs peaKIUU MPEBPAIICHUS MEPKANTUIOB B JAUCYIbMUIHOE MACJIO HUCIOJb30BAJIU KATAJIU3ATOD
OKHCJIEHHSI COOTBETCTBYIOIIEH KOHIeHTpauuu. Jljisa ygaleHus HerXKejlaTeIbHBIX CEPOCOAEPKAIUX KOMIIOHEHTOB IIPUMEHEH
MIPOIECC 3AINETAYUBAHASA JIETKON OEH3MHOBON (DPAKIUU C TPEIBAPUTEIbLHBIM €€ BBIJIEJICHUEM B KOJIOHHE Pa3rOHKU. Bbiaenenue
JIerKo# GEeH3MHOBOI (paKIUy 3aMETHO CHU3WJIO KOJUYECTBO IIPOIYKTA, IIOJIEXKAIIEro JAeMEPKAITAHU3AINH, TEM CAMBIM
YMEHbIIIasl KAIIMTAJbHBIE BJIOXKEHUS Ha YCTAHOBKY JIEMEDKAITAHU3AINHA. PaccuuTaHbl KPUBas PA3TOHKH HA OCHOBAHWH BBIXOJOB
Ppaxuuii mpu 200 1 300 © C u Beixox dpaxuun H.K. — 150 0 C. [Ins ouncrku 6eH3MHOBOM bpaKIuy OpHUMeHeH Iponecc Mepokc,
KOTOPBIN TPOXOJAUT B HECKOJLKO ITAMOB. PaccuuTan yIejbHBIA PACXO[ PEAreHTOB B MPOLECCAX IEMEpPKAITaHU3anuu HedTH U
dpaknun. ITokazaHo, 4TO MCIIOIB30BaHME MIPOIECCA JeMEPKAITAHU3AIMN He Beeill HedTH, a PpaKkuuu ¢ TEMIEpaTypoil HavaIa
kumerns 150 © C IpHBOANT K CyIECTBEHHOMY TE€XHOJOTHYECKOMY I SKOHOMIYECKOMY 3(hdeKTy.

KiroueBbie ciioBa: Kanaxkosnbckasi  HedTh, OeH3uHOBast dpakuus, @(OUINKO-XUMHUIECKHUE XapPaKTEPUCTUKH,
JeMepKaNTaHr3aIusl, KATAJIU3aTOD, METHI- U STUJIMEPKAIITAHBI, CEPOBOAOPO/, (PPAKIIMOHHBINH COCTAB.
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«JI.H. I'ymuaes arbingarbl Eypas3ust yITThIK yHUBepcuTeriniy Xabapuibicbl. Xumusi. I'eorpadmusi.
DKoJIOrusi CepUsChI» >KYPHAJIbIHA MaKaJjia >Kapusijiay epekeci

1. 2Kypuan makcarbl. XuMus, reorpadus, IKOJIOrus cajajgapbl OOUBIHINIA MYKHUAT TEKCEPY/IEH OTKEH FBLIBIMHI
KYH/IBUIBIFBI 6ap MakKajagap Kapusiiay.

2. 2Kypnanma mMakaa KapuUsIaylibl aBTOP MAaKAJAHBIH KOJI KOWbLIFaH 1 JaHa Kara3 HYCKACHIH I 'bLIbIMU
GacbuibiMIap GemiMine (pemakimsra, MekemxKaiipl: 010008, Kasakcran pecrnybiukacesl, Acrana kanacsl, K. Cornaes
kemeci, 2, JL.LH. C'ymunes arwiamarst Eypasust yarTeik yamBepcuteri, Bac rumapar, 408 kabuaer) »KoHe e-mail
vest chem@enu.kz snexrponabik momraceia Word, Tex, PDF dopmarrapbingarsl HycKajgapblH JKibepy KarKer.
MaxkaJia MoTiHIHIH Kara3 HYCKAChl MEH 3JIEKTPOHJIBI HYCKaJapbl O0ipaeit Oosynapsl KaxkeT. Makasamap Ka3ak, OpbIC,
arbUIIIBIH Tiigepinge kabbuinanaasl. CoHBIMEH Karap, aBTop(Jap) LIecie XaT yChbIHYbI KEDeK.

3. ABTOpabIH KoJKaszbaHbl peaakuusira >kidoepyi makasanbiy JI.H. I'ymuaeB arbianmarsl Eypasust
VITTBIK, YyHHUBEPCUTETIHiH xabapiubIChbIHJa Oacyra KeJliciMiH, mIeTes TijliHe ayJapbLIbIil KalTa
OacpuIyblHa KediciMmin OGingipeai. ABTop MakaslaHbl pelakIusara >Kibepy apKbliibl aBTOP TYpPaJibl
MoJIiMeTTiH AypBICTBIFBIHA, Makaja KellipiiMmereHziride (miaruarTTbiH >KOKTBIFBIHA) >K9He Oacka Ia
3aHCBI3 KOIlIipMeJiepiH >KOKTBIFbIHA Kerijgaeme depeJi.

4. Maxkasiaubiy Kestemi 18 Gerren acnayra Tuic (6 Gerren Gacram).

5. MaxkasiaHbIH, KYPbIJIbIMbI

FTAMPK http://grnti.ru/

Aemop(aap)dvr, amuoi-atconi

Mexemenir, moavl, amaysvl, KaAACHL, Memaeremi (erep aBTOPJAD OPTYPJ MEKEMeJEe KYMBIC *KACAHTHIH
Gouica, OHJIa Op ABTOP MEH OHBIH *KYMBIC MEKeMeci KacbIHia 6ipzeit 6esri KONbLLy Kepek )

Aemop(aap)dvr, E-mail-v

Mawxana amaywe

Annomayus (100-200 ce3; dopmyrnachl3, MakaJaHbH aTayblH MeHiHine KafTajaMaybl KaxkeT; djebuerrepre
cinremeniep 6oIMAaybl KasKeT; MaKAJAHBIH KYPbUIBICHIH (Kipicrie /MaKaJaHbIH MAKCATHI/ MIHJETTEP] /KaPaCThIPBLIBIIT
OTBIPFAaH CYPaKTBIH TAPUXbl, 3€PTTEY SJICTEPl, HOTUKEJED/TAJKbLIAY, KOPBITHIHIBI) CAKTAH OTBIPHII, MAKAJIAHBIH
KBICKAIlla Ma3MYHBI 6epiityi Kaxer).

Tyiin cesdep (6-8 ce3 me co3 ripkeci. TyiliH co3mep Makaga MasMYHBIH KODCETIN, MEHJIIHIIE MaKaJIa aTaybl
MEH aHHOTAIMAJAFBI CO3JEPAl KalTajamail, Makaja Ma3MYHBIHIAFBI co37epai Kosmany kaxkeT. COHBIMEH Karap,
aKIapaTThIK-13/IeCTipy KyieIepinae MaKaJlaHbl 2KeHIJT TadyFa MyMKIH/IIK OepeTiH FhIJIbIM CaJIaJIapbIHbIH TEPMUHIEPIH
KOJIJIAHY KAXKET).

Hezizzi momin MakaJaHblH MAKCATbI/ MIHJETTEPI/ KAPACTHIPBUIBIT OTBIPFAH CYPAKTBIH TApUXbI, 3€PTTEY
oZicTepl, HOTHIKEIED / TATIKBLIAY, KOPBITHIHBI 6OIIMIEPIH KAMTYbBI KAXKET.

Tabauua, cypemmep — aTaaraHHAH KeifiH OpHAJIACTHIPBLIAIBL. Op Tab/IHIa, CypeT KACHIH/IA OHBIH ATAJIYbI OOJTYbI
Kaxker. Cyper ailKblH, CKAHEDJIEH OTIereH OOJIybl KEPeK.

MaxkaJiagarbl (POPMYAGAGDP TEK MOTIHJIE oJlapFa ciiTeme Gepijice FaHa HOMEPJIEHE]T].

Kammer konpambicta 6ap abbpesuamypanap MeH KwuicKapmyaapdar Oackajgapbl MIHIAETTI Typje ajFarrn
KOJIJIaHFaH 8 TYCIHIipiiayi 6epinyi kaxer. Kapotcvinali komex mypaas, aknapar OipiHiin 6erre Kopceriiei.

Odebuemmep Mizimi

Moringe omibumerTepre ciaremesep TiKXKaKIIara aJIbIHAIHI. Moringeri omebuerrep Ti3iMiHe ClITEMEIEPIiH,
HOMEpJIEHY1 MOTiHZE KOJJJAHBLIYbIHA KATBICTBI KYPrisimifge: MoTiHJE Ke3JecKeH ojebuerke ajramkpl ciareme [1]
apKbLIbL, eKiHmi cinreme [2] apkpuibl T.c.c. kyprizineni. Kiranka »kacajgaTslH clireMesepiie KOJJIAHBLIFAH GeTTTepi
e kepceriryl kepek (mbrcassi, [1, 45 Ger]|). ZKapusmanbaran enbekrepre cimremenep kacammaiinbl. CoHbIMEH
KaTap, PeIeH3nsIal oTHeNTiH 6achUIbIMIapra 1a cluremerep KacaaMmaiiae! (ogebuerrep Tizimin, ogebuertep TiziMiHin
aFBUIIIBIHINA 93ipJiey yiIriIepin ToMeHIeri MaKaaHbl pociMiey YIITICIHEH KapaHbI3).

MaxkaJjta COHBIHIAFBI OJIeOMETTEp Ti3IMIHEH KeiliH 6UbAU02PAPUAABIK, MIATMEMMED OPBIC KOHE AFBLIIIBIH
Tiniage (erep Makasa Kasak TLIiHZE »Ka3bliIca), Ka3aK »KOHe aFbUIINIbIH TiIiHge (erep Makasa OpbIC TLIH/IE XKA3BLICA),
OpBIC KOHE Ka3ak, TiTiH/e (erep MakaJa aFbLIIIBIH TLTIHIE XKa3burad Gosica) Gepiie.

Asmopaap mypasvt MaATMEM: ABTOPILIH aThI-’KOHI, FEIJIBIMUA ATAFbI, KBI3METI, JKYMBIC OPHBI, YKYMBIC OPHBIHBIH,
MeKeH-Kaiibl, TeesioH, e-mail — Ka3ak, OpbIC yKoHE arbLIIIbIH TiJIIEPIH/AE TOJTHIPHLIA IBI.

6. Komkazba MyKUST TeKcepiareH OOJybl KaykeT. TeXHUKAJBIK TajalTapra cail KeJMereH KoJrzkasbasap KaiTa
eoHgeyTe Kaiitapbutaabl. KosmkazbaHblH KaiTapbLIybl OHBIH, Ky pHAJIa 6achLIybIHA XKibeplryin 6iamipmerii.

7. Penakumsara TyckeH Makasia Kabblk (aHOHHMZL) Tekcepyre kibepinenl. Bapublk pelneHsusaap aBTopJapra
kibepiseni. ABrop (peleH3eHT MakKajaHbl Ty3eTyre YChIHBIC GepreH »kKafjafifia) yIl KyH apaJibIFbIHJ@ KaiiTa Kapall,
KOJT?Ka30aHbBIH TY3€TITeH HYCKACHIH PeJaKIusara KaiiTa Kibepyi kepek. PereH3eHT yKapaMChI3 Jel TaHBIFAH MaKaJIa
KaiiTapa KapacThIpbLIMaiiapl. MakaslaHbIH TY3€TLIT€H HYCKAChl MEH aBTOPIBIH PEIleH3eHTKE KayaObl PeTaKInsara
2Kibepimeni.
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Provision on articles submitted to the journal "Bulletin of L.N. Gumilyov Eurasian National
University. Chemistry. Geography. Ecology Series"

1. Purpose of the journal. Publication of carefully selected original scientific works in the fields of chemistry,
geography, ecology.

2. An author who wishes to publish an article in a journal must submit the article in hard copy (printed version)
in one copy, signed by the author to the scientific publication office (at the address: 010008, Republic of Kazakhstan,
Astana, Satpayev St., 2. L.N. Gumilyov Eurasian National University, Main Building, room 408) and by e-mail
vest chem@enu.kz in Word, PDF and Tex format. At the same time, the correspondence between Tex-version,
Word-version, PDF-version and the hard copy must be strictly maintained. And you also need to provide the cover
letter of the author(s).

Language of publications: Kazakh, Russian, English.

3. Submission of articles to the scientific publication office means the authors’ consent to the right
of the Publisher, L.N. Gumilyov Eurasian National University, to publish articles in the journal and
the re-publication of it in any foreign language. Submitting the text of the work for publication in the
journal, the author guarantees the correctness of all information about himself, the lack of plagiarism
and other forms of improper borrowing in the article, the proper formulation of all borrowings of text,
tables, diagrams, illustrations.

4. The volume of the article should not exceed 18 pages (from 6 pages).

5. Structure of the article

GRNTI http://grnti.ru/

Initials and Surname of the author (s)

Full name of the organization, city, country (if the authors work in different organizations, you need to put
the same icon next to the name of the author and the corresponding organization)

Author’s e-mail (s)

Article title

Abstract (100-200 words, it should not contain a formula, the article title should not repeat in the content, it
should not contain bibliographic references, it should reflect the summary of the article, preserving the structure of
the article - introduction/ problem statement /goals/ history, research methods, results /discussion, conclusion).

Keywords (6-8 words/word combination. Keywords should reflect the main content of the article, use terms from
the article, as well as terms that define the subject area and include other important concepts that make it easier and
more convenient to find the article using the information retrieval system).

The main text of the article should contain an introduction/ problem statement/ goals/ history, research
methods, results / discussion, conclusion. Tables, figures should be placed after the mention. Each illustration should
be followed by an inscription. Figures should be clear, clean, not scanned.

In the article, only those formulas are numbered, to which the text has references.

All abbreviations, with the exception of those known to be generally known, must be deciphered when first used
in the text.

Information on the financial support of the article is indicated on the first page in the form of a footnote.

References

In the text references are indicated in square brackets. References should be numbered strictly in the order of the
mention in the text. The first reference in the text to the literature should have the number [1], the second - [2], etc.
The reference to the book in the main text of the article should be accompanied by an indication of the pages used
(for example, [1, 45 p.]). References to unpublished works are not allowed. Unreasonable references to unreviewed
publications (examples of the description of the list of literature, descriptions of the list of literature in English, see
below in the sample of article design).

At the end of the article, after the list of references, it is necessary to indicate bibliographic data in Russian and
English (if the article is in Kazakh), in Kazakh and English (if the article is in Russian) and in Russian and Kazakh
languages (if the article is English language).

Information about authors: surname, name, patronymic, scientific degree, position, place of work, full work
address, telephone, e-mail - in Kazakh, Russian and English.

6. The article must be carefully verified. Articles that do not meet technical requirements will be returned for
revision. Returning for revision does not mean that the article has been accepted for publication.

7. Work with electronic proofreading. Articles received by the Department of Scientific Publications (editorial
office) are sent to anonymous review. All reviews of the article are sent to the author. The authors must send the
proof of the article within three days. Articles that receive a negative review for a second review are not accepted.
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