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2 Clarivate

Analytics

NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kasakcmar Pecriybriukacbl ¥nmmolk fbinibiM akademusicel "KP ¥FA Xabapnapbl. Xumusi xeHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miq xaHanaHraH Hyckacbl Emerging
Sources Citation Index-me uHOekcmeriyze KabbindaHraHbiH xabapnaldsl. byn uHdekcmerny 6apbicbiHOa
Clarivate Analytics komnaHusicbl xypHanObl o0aH opi the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke Kabbinday MaceneciH
kapacmeipyda. Webof Science 3epmmeywinep, asmoprap, 6acrnawsbinap MEH MeKeMmesiepae KOHMeHm
mepeHODiei MeH canacbiH ycbiHadbl. KP YFA Xabapnapbl. XuMusi XXeHe mexHosioausi cepusicbl Emerging
Sources Citation Index-ke eryi 6i30iH KoFamdacmbiK yWiH eH 63eKkmi xoHe 6edendi XUuMUsibIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobiFbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo HayuyHbIl XypHan «3eecmusi HAH PK. Cepus xumuu u mexHosoauiy 6bin
npuHam Ons uHOekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web of Science.
ColepxxaHue 8 amom UHOeKcuposaHuu Haxodumcsi 8 cmaduu paccmompeHusi komrnaHuel Clarivate
Analytics 0nsi danbHeliweao npuHamus xypHana 8 the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednasaem ka4yecmeo u
enybuHy KoHmeHma 0151 uccriedosameriel, asmopos, usdamernel u yupexdeHul. BknovyeHue Nssecmus
HAH PK e Emerging Sources Citation Index OemoHcmpupyem Hawly MpueepXeHHoCmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEHMY Mo XUMUYEeCKUM Haykam 01 Hauleeo coobujecmea.
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MICROWAVE ACTIVATION OF ADDITION
OF 1-HEXENE AND BUTANOIC ACID REACTION

Abstract.The possibility of carrying out the synthesis reaction hexylbutanoate (flavor in the food and perfume
industry) by butanoic acid joining 1-hexene in the presence of sulfuric acid under microwave irradiation is
demonstrated. Optimum process conditions (microwave irradiation power, duration, and the ratio of the initial
reactants catalyst) were determined. The product yield gradually increases with increasing irradiation power, with
further increase of microwave power resinification reaction mass and a reduction in yield are observed. The optimal
condition for the synthesis of a ratio of the starting reactants and catalyst [butanoic acid]: [1-hexene] [conc. H2SO4]
=1: 1: 1.7-107, the microwave irradiation power = 600 W, the process time 6 min. The yield of the product under
found conditions is 74.4%. The strongest impact on the course of the reaction has a power of microwave irradiation,
the weakest influence has aratio of the starting reagents. The yield was determined by gas chromatography-mass
spectrometry using a capillary column HP-FFAP 30 m and an inner diameter of 0.25 mm, consisting of
nitroterephtalic acid modified polyethylene glycol. Our proposed method of obtaining hexylbutanoate, compared
with the known methods can significantly reduce the duration of the process and consistent with the principles of
green chemistry.

Keywords: microwave synthesis, hexylbutanoate, butanoic acid, 1-hexene, irradiation power.

1 Introduction

Carboxylic acid esters are widely used as practical medicines component, food essences and
components of various perfumes [1,2]. Hexylbutanoate ester has a characteristic fruity odor similar to the
smell of pineapple [3]. In nature, it can be found in the composition of fruits and berries, as part of the
essential oils of lavender and lavandula [4]. It is used as a flavoring of food products (bakery products, ice
cream, candy, soft drinks) and in the perfume industry [5].

Chemical synthesis under microwave irradiation (microwave radiation) is currently the fastest
growing method of organic synthesis [6-10]. Application of microwave irradiation in the chemical
synthesis depends on its ability to accelerate many chemical reactions to tens and hundreds of times and
theability of rapid volumetric heating of the liquid and solid samples. This feature microwave irradiation
consistent with the principles of "green chemistry" — the scientific direction in chemistry, which can be
attributed any improvement of chemical processes, which has a positive effect on the environment [8].
Opportunities offered by using microwave radiation in chemistry, have aroused great interest in the study
and uses of microwave exposure effects.

Known methods for the synthesis of carboxylic acid esters direct esterification reaction under
microwave irradiation [6, 9-11]. In the present study, we investigated the addition reaction of 1-hexene to
butyric acid in the presence of aconcentrated sulfuric acid catalyst under microwave irradiation.
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Scheme 1. Synthesis of hexylbutanoate

2 Experimental

A series of experiments were conducted to obtain hexylbutanoate to determine the optimum
conditions, i.e. irradiation power impact on the yield, process time, ratio of reactants and catalyst.

Reactive butanoic acid, 1-hexene and concentrated sulfuric acid were used without purification. The
test was performed in the microwave.

The yield was determined by chromatography on a gas chromatography-mass spectrometer Agilent
7890A /5975C (USA).

Chromatographic conditions: mobile phase (carrier gas) - helium; evaporator temperature 210°C,
flow discharge (Split) 1000:1; column oven temperature onset 50°C (1 min), the temperature rise of 5°C
per minute, the end of 200°C, held at this temperature for 1 minute, the total analysis time 32 min;
ionization mode of the mass by electron impact detector. Capillary chromatography column HP-FFAP,
column length 30 m, internal diameter 0.25 mm, stationary phase - nitroterephthalic acid modified by
polyethylene glycol. Hexylbutanoate retention time 8.8 minutes (Figure 1)
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Figure 1 - The chromatogram of 1-hexene and butanoic acid addition reaction product

The reaction product — hexylbutanoate is identified by mass-selective detection, themass spectrum of
the product is shown in Figure 2. Mass-fragments of hexylbutanoate are present in the mass spectrum,
mass spectrum data is consistent with the data of NIST08 base.
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Figure 2 - The mass spectrum of hexylbutanoate obtained by the addition reaction of hexene and 1-butanoic acid

3 Results and discussion

Previously, it has been found that microwave radiation can be successfully used for the synthesis of
esters of carboxylic acids with alcohols esterification reaction [6, 9-11].
The possibility of using microwave irradiation in the synthesis hexylbutanoate in the presence of
sulfuric acid was presented. Table 1 shows the results of experiments for finding the optimal conditions of

the addition reaction of 1-hexene to butyric acid.

Table 1 - Connection of 1-hexene and butanoic acid in the presence of sulfuric acid under microwave irradiation

Ne The ratio of the reactants, mol Reaction conditions The yield,%

Butanoic acid 1-Hexene . . Power of microwave Time, min (W)

Sulfuric acid . .
irradiation

1 1 1 1,7:107 100 3 4,2
2 1 1 1,7-107 180 3 9,3
3 1 1 1,7-1072 300 3 18,6
4 1 1 1,7-102 450 3 24,1
5 1 1 1,7-102 600 3 32,4
6 1 1 1,7:107 900 3 14,4
7 1 1 1,7-107 600 4 41,9
8 1 1 1,7-1072 600 5 58,7
9 1 1 1,7-102 600 6 74,4
10 1 1 1,7-102 600 7 67,8
11 1 1 1,7:107 600 8 55,7
12 1 0,8 1,7-107 600 6 54,5
13 1 0,9 1,7-1072 600 6 58,8
14 1 1,1 1,7-102 600 6 70,6
15 1 1 8,5-107 600 6 24,7
16 1 1 2,5:107 600 6 36,1

The optimum capacity of the microwave radiation is 600 W (Table 1, item 5). With increasing the
irradiation power the yield gradually increases. With further increase in the power of microwave
irradiation to 900 W yield decreases, resinification reaction mass is observed (Figure 3).
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Figure 3 — Effect of irradiation on the microwave power
on output hexylbutanoate ([butanoic acid]: [1-hexene] [sulfuric acid] = 1:1:1,7-1072, t =3 min)

Further experiments were carried out with a power of 600 W. The optimal duration of reaction is 6
min (Table 1, item 9).

Effect of duration on the course of theprocess has an extreme nature, with increasing duration from 3
to 9 minutes, the yield gradually increased with a peak at 6 min, further increasing of duration leads to
resinification of reaction mass and adecrease in yield of the target product (Figure 4).

The yield, %

1 § ]
Figure 4 — Effect of duration of microwave radiation
on the output hexylbutanoate ([butanoic acid]: [1-hexene] [sulfuric acid] = 1:1:1,7-102, the irradiation power = 600 W)

We also investigated the effect of the initial reagents ratio, while varying the ratio of butanoic acid
and 1-hexene from 1:0,8 to 1:1,1, respectively, hexylbutanoate output gradually increases with a
maximum yield at 1:1, ratio, further increase the ratio to 1-hexene butanoic acid reduces yield of product
(Figure 5).
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Figure 5 — Effect of the ratio of the initial reagents on the yield hexylbutanoate
(sulfuric acid == 1,7 102, T = 6 min, irradiation power = 600W)

To determine the effect of the catalyst on the yield contact product runs were conducted at different
molar ratios of sulfuric acid, lowering the molar ratio of sulfuric acid twice reduces theyield of product
threefold, increasing catalyst ratio leads to resinification reaction mass and correspondingly reduces the
yield of the product (Figure 6).

The yield, %

Catalyst, mole

Figure 6 — Effect of molar ratio of the catalyst to yield
hexylbutanoate ([butanoic acid]: [1-hexene] = 1: 1, T = 6 min, irradiation power = 600 W)

The optimal value of the molar ratio of the starting reactants and the catalyst is [butanoic acid]: [1-
hexene]:[conc. H,SO4] = 1:1:1,7-107 (MW radiation power = 600W, 1= 6 min).

As it can be seen from obtained data to determine the optimal process conditions, the most powerful
influence on the course of the reaction has a power of microwave irradiation (Table 1, items 1-6, Figure
3), weakest influence has the ratio of the initial reagents (Table 1, items 12-14, Figure 5).
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4 Conclusions

The possibility of using microwave irradiation in the synthesis hexylbutanoate addition reaction of 1-
hexene and butyric acid in the presence of sulfuric acid. The optimum parameters of the process were
determined. The optimal parameters are theratio of the starting reactants and catalyst [butanoic acid]:[1-
hexene]:[conc. H,SO,4] = 1:1:1,7-107, the microwave irradiation power = 600 W, duration 6 minutes.
With found conditions, the yield reached 74.4%. Our proposed method of obtaining hexylbutanoate,
compared with the known methods can significantly reduce the duration of the process.
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N.J. Ecnanosa, JI.A. KycynoBa, A.C. Tanasosa, H.O. Anna3os
KopkpIT ATa ateiHgarsl KpI3siopia MeMJICKeTTiK yHUBepeuTeTi, Kpi3butopaa k., Kazakcran

I'EKCEH-1 MEH BYTAH KbIIIKbIJIBIHBIH KOCBLTY PEAKIIUACBIH
MUKPOTOJIKBIHABIK BEJICEHAIPY

AHHOTanusi. MUKPOTOJKBIHIBIK COYJIENEHIPY JKaFJalbIHAa KYKIPT KbIIIKbUIBI KATBICBIH/A TeKCeH-1-/11 OyTaH
KBIIIKBUIBIHA KOCBUTY PEaKLMsChl apKbUIbl MeKCHIIOyTaHOAT (TaraM »oHe mapdroMmeplli eHEepKacinTe naiiiaiaHbl-
JaThlH apoOMaTH3aTOp) CHHTE3IH JKYPrizy MYMKIHIIr KenTipiareH. YpAIicTi Kypri3y/AiH OHTaWiIbl >Kardaiiapbl
aHBIKTaJIFaH (MUKPOTOJIKBIH/ABIK COYyJENEHIIPY KyaTbl, Y3aKThIFbl, OacTalKpl peareHITep MeH KaTaiau3aTop
KaThIHAChl). MUKPOTOJIKBIHABIK COYJIEIEHAIPY KyaThlH KOOEHTKEH CaiiblH OHIM WIBIFBIMBI JKOFAapbUIAil Tyceni,
CoyJeNeHlipy KyaThIHOJaH opi KeOeHTKeH/Je peakUMsUIBIK MAacCaHblH INaWbIpiIaHybl JKYPill, ©HIM IIBIFBIMBI
TeMeHeini. CHHTE3 1 KYPri3yJiH eH OHTaMIIbI )KaFJalibl 0acTalKbl peareHTTep MEH KaTalu3aTop KaThiHACKI [OyTaH
KpIIKBIEL]: [rexcen-1]: [konm. H,SO4] = 1:1:1,7%107, MHKPOTONKBIHABIK COyIeneHaipy KyaThl = 600 BT xoHe
YpAic y3aKThiFbl 6 MUH OoOJibil TaObUTaAbl. TaObUIFAH KaFmalifarbl OHIMHIH IIBIFBIMbL 74,4%-1b1 Kypailibl.
PeakuusiHbIH KYpYiHE MUKPOTOJIKBIH/IBIK COYJIEIEHAIPY KyaThl €H YJIKEeH, ajl 0acTanKpl peareHTTepAiH KaTbIHACHI €H
TOMEH acep ereii. OHIMHIH IIBIFBIMBI Y3bIHABIFBI 30 M jkoHe imki quamerpi 0,25 MM, IMOJUITHICHITIUKOIBMEH
MoauduKalMsIaHFaH HUATpoTepedTanb KbIKbUIbIHAH TypaThiH HP-FFAPkanumnspibl KonoHKacklH nHaiaaiaHy
apKbUIBI Ta3[[bl XPOMATO-MACC CIIEKTPOMETPHS S/IiCIMEH aHBIKTAI/bl. Bi3/iH YCBIHBIN OTBIPFaH T'€KCHJIOYTaHOATTHI
aiy 9Jici Oesriii onicTepMeH CajbICThIPFaHIa YPIIC Y3aKThIFbIH alTapibIKTall KbICKapTyFa MyMKIHIIK Oepeli )koHe
KAChUT XMUMUsI NPUHLIUITEPIHE COMKEC Kele .

Kiar ce3mep: MHKDPOTOJKBIHIBIK CHHTE3, T€KCHJIOYTaHOAT, OyTaH KBIIIKBUIBI, T€KCEH-1, KYKIPT KBIIIKbUIBI,
KYpJeiti apupIep, CoyIeaeHIIPY KyaThl, XpOMATO-MAaCcC CIIEKTPOMETPHSI




ISSN 2224-5286 Cepus xumuu u mexnonoeuu. Ne 1. 2018
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MHUKPOBOJIHOBASA AKTUBALIA PEAKIIUN
IPUCOEJIJMHEHUS TEKCEH-1 U BYTAHOBOM KUCJIOTHI

AnHoranus. [Toka3aHa BO3MOXHOCTh MPOBEACHUS CHHTE3a NeKCHIIOyTaHOoaTa (apoMaTH3aTOp B IMUINCBOW U
nap(roMepHON TPOMBIIIJICHHOCTH) PEaKIUeil MPUCOCAMHEHHUS T'eKCeHa-1 K OyTaHOBOW KHCIOTE B MPUCYTCTBHU
CEPHOW KHCJIOTHI B YCJIOBUSX MHKPOBOJHOBOTO oOydeHHs. OmpeneineHbl ONTHMAIbHBIC YCIOBHUS IPOBEICHHUS
nporecca (MOIHOCTh MUKPOBOJIHOBOTO OOJYYCHHS, MPOJOKUTEIFHOCTh, COOTHOIIICHIE MCXOMHBIX PEarcHTOB H
Karanuzaropa). [Ipu yBenndeHHU MOUTHOCTH OOJYYCHHS IMOCTEIICHHO YBEIMYUBACTCS BBIXOJ IIEIEBOTO MPOIYKTA,
MpHU JaTbHEHIeM IOBBIICHHH MOIIHOCTH MHUKPOBOJIHOBOTO OOJydeHHs HAOIIOAETCS OCMOJICHHE PEeaKIMOHHOW
Macchl M CHIDKCHHE BBIXOJa TpomykTa. Hambonee ONTHMAaIbHBEIM YCIOBHEM TIPOBEICHUS CHHTE3a SBISCTCS
COOTHOIIICHUE UCXOIHBIX PEareHTOB M KaTanu3aropa [OyraHoBas kuciota): [rexcen-1]: [konm. HySO,4] = 1:1:1,7*10°
2, MOIITHOCTh MHKPOBOJHOBOrO obmydenus = 600 Bt, mpomomxurensHOCTs mporecca 6 MHH. BbIXon meneBoro
MPOAYKTa NMpY HAMIEHHBIX YCIOBUSAX cocTaBisieT 74,4%. Hanbonee cunpHOE BIMSHUE HA XOJ MPOTCKAHUS PEAKIHH
OKa3bIBaeT MOIIHOCTh MHKPOBOJIHOBOTO O0ONy4eHHs, Haubojee ciaboe BIHMSHUE OKa3bIBA€T COOTHOIICHHE
HCXOJHBIX PEAarcHTOB. BBIXOJ MpOAyKTa OMpEAesUId METOJOM Ta30BOM XpOMAaTo-MacC CICKTPOMETPUH C
UCTOJb30BaHueM KanmuiapHoi koynoHkun HP-FFAP mnunoit 30 M u BHyTpeHHMM auameTrpoM 0,25 MM, cocTosmien
U3 HUTporepedTaneBoil KUCIOTH MOAWGMHUIIMPOBAHHOW MOMUATWICHTIHKONIeM. [IpemraraeMeiii HamMu CIocoo
MOJyYCHHsI TEKCWIOYTaHOATa, 1O CPABHEHUIO C HM3BECTHBIMH CIIOCOOAMHU IMO3BOJSCT CYIIECTBEHHO COKPATHTH
MPOJOJDKUTEIBHOCT MPOIIECCa H COOTBETCTBYET MPUHIIATIAM 3€JICHON XUMHH.

KiroueBble cJI0Ba: MUKPOBOJHOBBIN CHHTE3, TEKCHIIOYTaHOAT, OyTaHOBasi KUCIIOTa, TeKCeH-1, cepHast KUCIIOTa,
CJIO>KHBIE 3(HUPBI, MOIITHOCTH OOIYYIEHUS, XpPOMaTO-MacC CHEKTPOMETPHUS

Caeennus 00 aBTopax:

EcnanoBa Uunupa [laypeHoBHaA — MarucTp, HHXeHep J1abopaTopuu HHXEHEpHOTo Npopuiis «PU3UKO-XUMUYIECKUE METOIbI
aHanu3a» KBI3BUIOPAMHCKOTO TOCyAapcTBEHHOro yHHMBepcuTera HM. Kopkbeir Ata, pal.rem.: 8(7242)231041, mob6.ten.:
87781474033, e-mail: indirka.25@mail.ru;

KycymoBa JIvina AsxkubaeBHa — KaHIWAAT TEXHHUUYECKHX HAyK, 3aBeayromas Kadeapoil «OKOJIOTHS M XUMHUYECKUE
TexHoJorum» KBI3BUIOpANHCKOrO TocyJapcTBeHHOro yHuBepcutTera WM. KopkbiT Ata, pab.tem.: 8(7242)236793, mob.ten.:
87776569998, e-mail: laila.zhusupova@mail.ru;

TananoBa Anumna CeliganneBHa - KaHAWAAT TEXHUYECKUX Hayk, mpodeccop kadenpsr «buonorus, reorpadus U XUMHD)
KBI3BUIOpAMHCKOrO rocyapcTBeHHOro yHUBepcuteTa uM. Kopkeit Ata, paG.ten.: 8(7242)239339, mob.ten.: 87019126959, e-
mail: anipa52@mail.ru;

AmnmazoB Hyp6on OpeiHOacapyniel — KaHIAUAAT XMMUYECKUX HAyK, PYKOBOAMTENb JaOOpPaTOpUH HMHXKEHEPHOTO HpOoQuiIst
«DHU3NKO-XUMUYECKHE METOIbI aHamn3a» KBI3BUIOPIMHCKOTO TOCYJapCTBEHHOTO yHHMBepcHTeTa MM. KOPKBIT ATa, HOM.TEINl.:
8(7242)400787, pab.temn.: 8(7242)231041, mo6.Ten.: 87054643914, e-mail: nurasar.82@mail.ru;




ISSN 2224-5286 Cepus xumuu u mexnonoeuu. Ne 1. 2018

MA3MYHbI

Epzooicun E.E., bexmernos H.O., Cenl ynma Apyn K., Baiioynnaesa A.K., Caovixos K.A., O60panuesa I'.E., Kanmypamosa K.M.,
Poicnaesa C.b. DniokcuakpmiaT IeH KOMIDIEKCOHIAp HETi3iH/er] *KaHa KOMIUIEKCTY3T I HOH aJIMACTBIPFBIITAP apKbLIEL
CTPOHIIUH HOHJAPBIH COPOISIAY (AFBUIIIBIH TUTIHIIE). ... v euveverreutetinterertentetenseuestenseseseesesseneetessesteseneeuesseneeseseesensesessensesensesessensesensene 6

Ayenxanxvizvl M., Cnasunckas H.A., lllabanosa T.A., Mancypoe 3.A. ANIIEHHIH TOTBIFYBIH )KOHE MTUPOIH3IH MOJCIIBIIK
3epTTey (arbUIILIBIH TUTIH/E)

Eworcanos A.A., Bornenxo A.A., Jlesoanckuii A.D., Kopeanbaes b.H. Kypamaibsl TypakThl - KaJIbIKTaMaJIbl CATAMaHbIH
IKBUBAJICHTTI JTHAMETPIH €CENTEYTE (AFBUTLLIBIH TIITIHIIC ). .. evtveutteneeseteneesessentaseneeseaseseesenseseasesessenseseaseseasensesenseneesensesesseneasensenessenes 20

Kymaoyanaes [].K., Ewocanos A.A., Bonnenxo A.A., Jlesoanckuii A.D. BeTTik )oHe apaaacThIPFBIITHIK YKBLTY
aIMaCTBIPFBIIITAPIBIH KYOBIPIIBI IIOFBIPBIHAAFEI THIPABINKAIBIK KeIepriHi ecenTeyaiH OipiHFail TocingeMeci (aFbUIIIBIH

TUTIHAC) «ooveeveveeeeennes .
Casoenbexosa b.E., Ocnanosa A. K Veapoe H.®. mxeHepiik TeXHONIOTHAAA Oenriii 6ip MakcaTThl KaCHETKe Ue
HEePCIIEKTUBAJIBIK KOMITO3UTTI MaTepuaiapabl ally YIIiH MynbTwkuHakray apicid (LBL) KonpaHy (aFbUILIBIH TUIHLE)............. 31
Anvuunbaesa O., Capbaesa K. Anam ar3acbiHa XUMISUIBIK aFAPTKBIIT 3aTTAPBIHBIH dCEPi (AFBUIIIBIH TUTIHIE). ... eevevreeen.en 38

Ymbemosa A.K., Cnan I'.O., Omaposa A.T., Bypawesa I'.ILl., Abuokyrosa K.T. Anmarsl eHipinaeri Atraphaxis virgata
OCIMIITIHIH XUMHUSUTBIK KYPaMbIH 3epTTey (aFbUIIIBIH TiNiH/E)
baewos O.b., Hypoinnaesa P.H., Tawxkenbaesea H.JK., O31ep M.O. AHBIMANBI TOKIIEH MOMSPU3ALMsIIaHFaH TOT

0acmaiThIH OOMATTHIH €PY1 (AFBUTIIBIH TITIIHIIC ). .. veveteruerterseestertentensersersessessessesseeseensensensensensessessesstentensensensensessessessessessesseensensensens 46

Komexoaii JK.H., Xanmenosa 3.b., Ymoemosa A.K., Bucenbaii A.F. Melissa officinalis L eciMairi Heri3iHae GUTOXUMUSITBIK
aHaJN3 JKacay KOHE OMOIOTHSUIBIK OCIICCHIl KEIICH Ty (QFBUTIIBIH TUTTHIIE ). .. euvevrerrerrererserseeserseeseesensensensensessesseeseensensensessessessenee 53

Mamwipberosa A., baewos A.b., Kacvimosa M K., Mamvipbexosa A. MUKpOOPraHU3MIEP/IiH 6CyiHE ra3 TachiMalaay
KBI3METi 0ap NepOTOPACKATHHHIH 9CEPI1 (AFBUTIIIBIH TITTHIIC ). . e veveveereeseessestensensessessessessessessssssessessessessessessesssessessensensensessessensessenses 59

Ecnanoea U.J]., XKycynoea JI.A., Tananosa A.C., Annazoe H.O.T'ekcen-1 mMen OyTaH KbIIIKbUIBIHBIH KOCBLTY PEAKIMSCHIH
MHKPOTOJIKBIH/IBIK OCIICCHAIPY (AFBUTIIBIH TIITTHIIC). .. et euvettteseteneetentesesteneesesesesseneeseseeseseneesesseneaseneesenseneaseseeseaseseasensesesesessensesensane 63

Haoupoe H.K., Hexpacog B.I"., Conooosa E.B., Cpvimos T., Cyxanbepouesa /. T., Kynmope M.A. YKana OybIH )KbUTBDKANUBI
(aFBUIIIBIH TUTIHE) 70

% * *

Epeooicun E.E., Bexmenos H.O., Cenl ynma Apyn K., baiioyniaesa A.K., Caovixos K.A., O60panuesa I E., Kanmypamosa K.M.,
Puvicnaesa C.5. DI0KCHaKpHIIAT IIEH KOMIUIEKCOHAp HETi3iH/Er] )kaHa KOMIUIEKCTY3TII HOH aJIMacThIPFBILITAp apKbUIbI
CTPOHLIUH HOHAAPBIH COPOLIHSITAY (OPBIC TIITIHIIC). .. e veuvevereeserteneesereesiateneeseseneaseseesenseseasesessenseseaseneasensesesseneesensenesseneeseseeneaseneasennas 81

Eworcanos A.A., Bornenxo A.A., Jlesoanckuii A.D., Kopeanbaes b.H. Kypamaibl TypakThl - KaJIbIKTaMaJIbl CAITAMaHbIH
SKBUBAJICHTTI TUAMETPIH €CETITEYTE (OPBIC TITIIHIIC). . veuveurerrerrerterterterseestentensensensessessessessesseestensensensensensessessesseeseeneensensensensensessenses 87

Kymaoyanaes /].K., Ewocanos A.A., Boanenko A.A., Jlesdanckuii A.D. BeTTiK jkoHE apalaCTHIPFBIIITHIK JKBUTY aIMacCThIp-
FBIITAP/IBIH KYOBIPIIBI OFBIPBIHIAFEI THAPABINKAIIBIK KEEPTiHi ecenTeyaiy OipiHFall TociaaeMeci (OpBIC TUIHIL)......c.c........ 93

Casoenbexosa B.E., Ocnanosa A.K., Yeapos H.®. ImxxeHepiik TexHoJIOTMs1a Oenrisi 6ip MaKcaTThl KaCUETKE He
MEPCIEKTUBANIBIK KOMITO3UTTI MaTepHAIIAP Il Ay YIIiH MyJIbTHKUHAKTaY oiciH (LBL) kongany (OpbIC TUTIHAR).................. 100

Ymbemosa A.K., Cnan I'.O., Omaposa A.T., Bypawesa I'.11l., Abuokynoea K.T. Anmatsl eHipinnaeri Atraphaxis virgata
OCIMIITIHIH XUMHUSUTBIK KYPAMBIH 3EPTTEY (KABAK TUTIHIIC). .. v evevetireserteneetetesesteneeseeesesseneeseneesesseneeseneesesseseaseneeneasesessensesensenens 109

Komex6aii XK .H., Xarmenosa 3.5., Ymbemosa A.K., bucenbaii A.F. Melissa officinalis L ecimairi Herizinae puUTOXUMUSITBIK
aHaJN3 JKacay KOHE OMOIOTUSIIBIK OENCEHIl KEIIEH ATy (OPBIC TITIHIIC). . cuveveereereeriereeniententententesteseessessesseentensensensensessessessesnens 114

Haoupoe H.K., Hexpacog B.I"., Conooosa E.B., Cpvimos T., Cyxanbepouesa /. T., Kynmope M.A. YXaHa OybIH )KbUTBDKANHBI
(OPBIC TLITIHJIC). .. v veuvententeseesueseessesseestentensensansansanseeseeseeseeseessensensensessessensessesseeseentensensensensensensesseeseaseeseeseentententensensessensesneeneeneansansan 122

— 133 =——



Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

COJEP/KAHUE

Epeoowcun E.E., Bexmenog H.A., Cenl ynma Apyn K., baiioynnaesa A.K., Caovixos K.A., A6opanuesa I'.E., Kanmypamosa K.M.,
Peicnaesa C.b. CopOiyst HOHOB CTPOHIMS HOBBIMU KOMIUIEKCOOOPa3yIONMMI HOHUTAMH Ha OCHOBE AITOKCHAKPHIIATOB 1

KOMIUIEKCOHOB (HA AHTIIHIICKOM SIBBIKE)........eoveurriateterentatetetententetentetessentetesteueseesteseseesessestssentestaseseesent et emsesensesteteeesesaentsteneesenaeneane 6
Ayenxankvizvl M., Cnasunckas H.A., lllabanoea T.A., Mancypos 3.A. MoaenupoBaHie OKHCICHHUS U IIUPOJIN3a ajllicHa

(HA QHTITHTICKOM SIBBIKE ). ....vveuverversersessersessessseseensessessensensessessessesseessessessessessessessensessesssssessssssessensensessensessensensessensesssnssessensensensessessessens 12
Eworcanos A.A., Boanenxo A.A., Jlesoanckuii A.D., Kopeanbaeg b.H. K pacueTy 3KBUBaJI€HTHOTO JUaMeTpa

KOMOHMHHMPOBAaHHOM PEryISIpPHO—B3EIICHHON HACATKHU (HA AHTIIUHCKOM SIBBIKE)....cuvivererrerrerieentententensensensessessessesseeseesensensensensenses 20

Kymaoynnaes [].K., Eworcanos A.A., Bonnenxo A.A., Jlesoanckuii A.D. EQVHBINA TOAXO0A K pacdeTy THAPABINIECKOTO
CONPOTHBIEHHS TPYOTIATOTO MydKa CMECUTEIFHOTO M OBEPXHOCTHOTO TEINIOOOMEHHUKOB (Ha aHTTIMHCKOM SI3BIKE)
Casoenbexosa b.E., Ocnanosa A.K., Yeapos H.®. Ilpumenenne Metoa MynsTrcIoNHON cOopkn (LBL) B mHXeHEpHBIX
TEXHOJIOTHSIX JUIS TTOJIyYeHHs IIEPCIIEKTHBHBIX KOMITO3UTHBIX MaTePHAIOB C IeJIEeHANIPAaBICHHBIMH CBOMCTBAMH (Ha aHTIIMICKOM

25

B35 125 TSSOt 31
Anvuunbaesa O., Capbaesa K. HeratnBHOe BIMsSHHE XMMUUECKUX OTOEIMBaTENICi HAa OPraHu3M 4eloBeKa (Ha aHIJIMHCKOM

B35 1S SRS 38
Ymbemosa A.K., Cnan I'.O., Omaposa A.T., Bypawesa I ILl., Abuokynosa K.T. ViccnenoBanne XMMUIECKOTO COCTaBa

Atraphaxis virgata anMaTHHCKOTO PETHOHA (HA AHTIIHHCKOM SIZBIKE).....c.veuvereeteereestententententessessessessesseessensensensensessessesseeseeneensen 42

baewos A.F., Hypounnaesa P.H., Tawxenbaesa HIK., O31ep M.A. PacTBopeHrEe Hep>KaBEIOLIEH CTaIH IPH MOISPU3ALAN
HEePEMEHHBIM TOKOM (Ha aHTTIMHCKOM SI3BIKE)...
Komexoaii XK.H., Xanmenosa 3.5., Ymbemosa A.K., bucenbaii A.T. (DI/ITOXI/IMI/I‘{CCKI/II/I aHanm3 1 pa3paboTka MOITyYeHUS

OHMOJIOTHUECKH aKTHBHOTO KOMITJICKCa Ha OCHOBE ChIphbs melissa officinalis L (Ha aHTITHHCKOM SI3BIKE).......cevereervenreeeveveeennes 53
Mamvipbexosa A., Baewos A.F., Kacvimosa M K., Mamvipbexosa A. Brnusnue nepdTopaekaniHa ¢ ra30TpaHCIIOPTHON

(dyHKIHEH Ha POCT MUKPOOPTAHU3MOB (HA AHTIIHIICKOM SIBBIKE). . .c.vveuveueetenteneesensesesseneaseneesesseseaseneeseseseaseneeseseseesenseseasenessensesessane 59
Ecnanosa U 1., ’Kycynosa JI.A., Tananosa A.C., Annazoe H.O. MUKpOBOJIHOBasl aKTUBALUS PEAKIIMH IPUCOETUHEHUS

TeKCEH-1 1 OYyTAHOBOI KHCITOTHI (HA QHTIIUHCKOM SIBBIKE )......e.vteuteuteutententententestesseeseestestensensensensensesseasesseeseestensensensensensessensensenee 63

Haoupoe H.K., Hexpacog B.I"., Conooosa E.B., Cpuimos T., Cyxanbepouesa /I.T., KyﬂmopeM A. Tennuis! HOBOTO
MOKOJICHUS (Ha aHTJIMHCKOM SI3BIKE)...

Epeootcun E.E., bexmenos H.A., Cenl ynma Apyn K., bavioynnaesa A.K., Caovikog K.A., Abopanuesa I'.E., Kanmypamosa K.M.,
Peicnaesa C.b. CopOiyst HOHOB CTPOHIIHS HOBBIMU KOMIUIEKCOOOPa3yIONMMI HOHUTAMH Ha OCHOBE 3MIOKCHAKPHIIATOB 1
KOMIIJICKCOHOB (Ha PYCCKOM SI3BIKE)

Ewoicanos A.A., Bornenxo A.A., Jlesoanckuii A.3., Kopeanbaes b.H. K pacueTy 3KBUBaJICHTHOTO JTHaMeTpa

KOMOWHHMPOBAHHOH PEryJISIPHO—B3CIICHHOH HACATKH (HA PYCCKOM SIBBIKE)....c..cuveverereruenretetenterentesenseneesessentsseneesesaeseesensenessesessenses 87
IKymaoynnaes JI.K., Eworcanos A.A., Bonnenxo A.A., Jlesoanckuii A.D. EnvHbIA TOAX0 K PacyeTy THAPABIUUCCKOTO
COIMPOTHBJICHUS TPyOUYATOro My4Ka CMECUTEIBHOTO U MOBEPXHOCTHOTO TEIJIOOOMEHHHUKOB (HA PYCCKOM SI3BIKE)....vevvenveverveeenns 93

Casoenbexosa b.E., Ocnanosa A.K., Yeapos H.®. Ilpumenenne merona myastuciioiinoi coopku (LBL) B mHxeHepHBIX
TEXHOJIOTHAX JUISL IOy YeHUS TIEPCIIEKTHBHBIX KOMIIO3UTHBIX MaTePUAJIoOB C LieJICHANPABICHHBIMU CBOHCTBaMU (Ha PYCCKOM

SIBBIKE ). venvenveeeeseaseeseeutententensensentente st esbesheebeestententententea b e bt bt eh e e Rt eht e At ea s eat e A b e ke eh e bt eheebeeh e enten b et e b et e bt bt eh e eh e e bt ententen b et e ebentenbeebeebeeneent 100
Ymbemosa A.K., Cnan I.O., Omaposa A.T., Bypawesa I'ILl., Abuokynosa K.T. ViccnenoBanne XUMHIECKOTO COCTaBa
Atraphaxis virgata anMaTHHCKOTO PETHOHA (HA KA3AXCKOM SIBBIKE).......c.eeteteuiruereererserintenteresesesentesensesessestesensenessensesessesesseneenens 109
Komexoaii )K.H., Xanmenosa 3.5., Ymbemosa A.K., bucenbaii A.I'. DuToXuMHYeCKU aHATIHN3 U pa3pabOTKa ITOIyICHUS
OHMOJIOTHUECKH aKTHBHOTO KOMITJICKCa Ha OCHOBE ChIphbsi Melissa officinalis L. (Ha PYCKOM SIBBIKE).......ccververrerrerrereereerenenennns 114
Haoupos H K., Hexpacoe B.I"., Conooosa E.B., Cpvimos T., Cyxanbepouesa J1.T., Kynmope M.A. Tennuiipl HOBOro
TIOKOJICHUST (HA PYCCKOM SIBBIKE).....c.veeuteurensenterterteriertenseeseeseestensensensesenseasessesseessessensensensestensessesseeseeseeneentensensensensensessensessessessessenne 122

—— 134 ——



ISSN 2224-5286 Cepus xumuu u mexnonoeuu. Ne 1. 2018

CONTENTS

Ergozhin E.E., Bektenov N.A., SenGupta Arup K., Baidullaeva A.K., Sadykov K.A., Abdralieva G. E., Kalmuratova K.M.,
Ryspaeva S.B. Sorption of ions strontium with new complex - forming ionites on the basis of epoxyacrylates and

ComplexXones (N ENGLISN).....cc.ociiiiiiieieiceeee ettt et s e e e et e s et e b e se s e seeseeseessessensensensesesseesesseeseessessensensensens 6
Auyelkhankyzy M., Slavinskaya N., Shabanova T.A., Mansurov Z. A modeling study of allene oxidation and pyrolysis

(A1 ENELISI) ettt ettt s et h et a ke £ Rt Ao e ke e s £ et ke R e Rt et en e R en b e Rt e b e Rt b e s es e b et b et e b e be e et e 12
Yeshzhanov A.A., Volnenko A.A., Levdanskiy A.E., Korganbayev B.N. To calculating the equivalent diameter of a combined

regular-suspended packing (I ENGLISH)......c.couiiiiiiiiiie ettt sttt sttt ettt st bbb eaes .20
Zhumadullaev D.K., Yeshzhanov A.A., Volnenko A.A., Levdanskiy A.E. Common approach to the calculation of hydraulic

resistance of a tube bank of contact and surface heat exchangers (in English)...........ccooveiiiiiiioninininieeeeee e 25

Savdenbekova B.E., Ospanova A.K., Uvarov N.F. Application of the multilayer assembly (LBL) method in engineering
technologies for obtaining perspective composite materials with purpose properties (in English)..........cccocvevvevienininiecienieieene,

Alchinbayeva O., Sarbayeva K. Negative effect of chemical bleachers on the human organism (in English)

Umbetova A.K., Slan G.O., Omarova A.T., Burasheva G.Sh., Abidkulova K. T. The study of chemical composition of

Atraphaxis virgata from the almaty region (in ENGLISH) ......coooiiiiiiiiiiee et 42
Bayeshov A.B., Nurdillayeva R.N., Tashkenbayeva N.Zh., Ozler M.A. Dissolution of stainless steel under alternating

current polarization (I ENIISI) .o..oo.iiuiiiiii ettt sttt ettt bbbt eae et enee 46
Komekbay Zh. N., Halmenova Z. B., Umbetova A. K., Bisenbay A.G. Phytochemical analysis and development of production

of biologically active complex on the basis of raw Melissa officinalis L (in English)..........ccccociriiiiiiiiiininiiiieeeeee, 53
Mamyrbekova A., Bayeshov A.B., Kasymova M.K., Mamyrbekova A. Influence of perfluorodecalin with gas transport

function on growth of microorganisms (i ENGLISH).......c.cciriiiiiiririeieieieiesese ettt ettt sre e esae e seesseaensensens 59
Yespanova 1.D., Zhusupova L.A., Tapalova A.S., Appazov N.O. Microwave activation of addition of 1-hexene and butanoic

acid reaction (I ENGIISH) ....coouiiiii ettt ettt ettt s bt et s ket b et s b ettt e st b et st et e st et e e e anane 63
Nadirov N.K., Nekrasov V.G., Solodova Y.V., Srymov T., Suhanberdieva D.T., Kultore M.A. Hothouses of new generation

(10 ENZLISI) ettt b e e bbbt bt b e e bt e st e st et et b bt Rt e b e e a e e a e et e a b e b e b e bt ekt e bt e bt en e e st et e beneenteebeebeas 70

ok 3k

Ergozhin E.E., Bektenov N.A., SenGupta Arup K., Baidullaeva A.K., Sadykov K.A., Abdralieva G. E., Kalmuratova K.M.,
Ryspaeva S.B. Sorption of ions strontium with new complex - forming ionites on the basis of epoxyacrylates and complexones

(10 RUSSTAN) ©.euviviiieiietieietet e ste et et et e et et eteste st e tesseesesseeseeseessessessassa s ease et eeseessessessesseesesseeseeseeseeseessensensanse et e seeseeseeseeseensensensensasens 81
Yeshzhanov A.A., Volnenko A.A., Levdanskiy A.E., Korganbayev B.N. To calculating the equivalent diameter of

a combined regular-suspended packing (1N RUSSIAN). ......c.oouiiiuiiiiiieiiie ettt ettt eeeeeae 87
Zhumadullaev D.K., Yeshzhanov A.A., Volnenko A.A., Levdanskiy A.E. Common approach to the calculation of hydraulic

resistance of a hollow beam of contact and surface heat exchangers (in RUSSian)...........cocoveveririeiieiiinenienenceeeneeseeceeeen 93
Savdenbekova B.E., Ospanova A.K., Uvarov N.F. Application of the multilayer assembly (LBL) method in engineering

technologies for obtaining perspective composite materials with purpose properties (in Russian)............ccecveveeverinenieceeneennene. 100
Umbetova A.K., G.O. Slan, Omarova A.T., Burasheva G.Sh., Abidkulova K. T. The study of chemical composition

of Atraphaxis virgata from the almaty region (in Kazakh).........cccceoueriiriiniiicieiceiectesee ettt ennens 109
Komekbay Zh. N., Halmenova Z. B., Umbetova A. K., Bisenbay A.G. Phytochemical analysis and development of

production of biologically active complex on the basis of raw Melissa officinalis L. (in Russian).........c.cccoccevvereriereneneneneenens 114
Nadirov N.K., Nekrasov V.G., Solodova Y.V., Srymov T., Suhanberdieva D.T., Kultore M.A. Hothouses of new generation

(11 RUSSTAN)...c.viveetiettetiet ettt ettt ett et et et et e te et e eteeteesaessessessassasseseseaseessessessassa s eseessessessessessassessesessesseeseestessessessarsansanseeseeseaseases 122

— 135=——



Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. In particular, translations into English of papers already published in another language are not
accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked
by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[TpaBuna opopmieHHs CTaTbU AJIS Ty OJUKALIIH
B )KypHaJIe CMOTPETh Ha CalTe:

www:nauka-nanrk.kz

http://www.chemistry-technology.kz/index.php/ru/

ISSN 2518-1491 (Online), ISSN 2224-5286 (Print)

Penaxropei: M. C. Axmemosa, T. A. Anenoues, Anenos /I.C.
Bepctka Ha xomnbrotepe A.M. Kynveunbaesoii

IMoamucano B mewats 13.02.2018.
®opmar 60x881/8. bymara odcernas. [Ieuars — puzorpad.
7,8 .. Tupax 300. 3aka3 1.

Hayuonanenas axademus nayx PK
050010, Armamu, ya. [llesuenxo, 28, m. 272-13-18, 272-13-19



