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OBTAINING OF ZIRCONIUM CATALYSTS BASED ON PILLARED
CLAYS FOR PEROXIDE OXIDATION OF 4-NITROPHENOL

Abstract. Natural resources, including abundant and cheap natural clays in the southern regionare one of the
main wealth of the Republic of Kazakhstan. The chemical industry in Kazakhstanis being developedrapidly in recent
years and there is an urgent need to find solutions for the treatment of wastewaters. This work aims to explore natural
clays for the synthesis of low-cost pillared clays that can be used as catalysts in oxidation technologies for the
treatment of wastewaters. Nitrophenols are commonly found in many types of wastewaters (plastic, pharmaceutical,
paper or pesticide production).The purification of suchspecific wastewater according to classical schemes does not
always ensure a safe level of pollution in waters discharged into water ponds. Thus, further development of the
chemical industry will inevitably be associated with the need for more effective disposal of wastewater containing
toxic products. 4-nitrophenol was used as a representative model compound in catalyst screening studies.Catalysts
based on pillared clays modified with Zr*'cations were synthesized from natural clays of Karatau and Kokshetau
deposits and investigated for the catalytic wastewater peroxide oxidation (CWPO) of 4-nitrophenol (4-NP) at 323°K.
Pillared clays with Zr*" showed the higher catalytic activity in the removal of 4-NP and Total organic carbon
(TOC)by CWPO and selectivity for the formation of CO, and H,O than natural clays.The best 4-NP and TOC
conversion results were obtained by using the pillared clay from Karatau deposit as a catalyst. A complete removal
of the contaminant was achieved after 2 hours with 97.3 % conversion.

Keywords: natural clays, pillared clays, catalytic wet peroxide oxidation, 4-nitrophenol, wastewater.

1. Introduction

4-nitrophenol is a dangerous toxic, non-biodegradable industrial pollutant, discharged by various
enterprises. 4-nitrophenol is widely used in the production of medicines, fungicides, dyes and dark leather
products [1]. This is a reason of a serious threat to the environment and health: ingestion causes
drowsiness and nausea. Usually, in order to remove 4-nitrophenol from wastewater physicochemical and
biological methods are used, but they are not sufficiently effective. Thus, there is a need to develop a
process that can effectively degrade 4-nitrophenol using a safe and inexpensive technique. Every year
large volumes of wastewaterare produced by chemical, petrochemical and pharmaceutical enterprises.
Such wastewater polluted with organic components can be purified with a help of catalysts. The use of
catalysts is a true alternative to the chemical or biological oxidation of phenols in aqueous medium [2].
Pillared clay prepared from natural mineral is one of these catalysts. Pillared clays have received increased
interest due to their texture and catalytic activity for various reactions [3]. Pillared clay is an interesting
type of porous material used as a sorbent and catalyst [4]. There are examples of their use in various
14 ——
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reactions as catalysts for wastewater treatment [5-7]. To solve the problems aimed to increase of the
catalytic activity of clays, a lot of studies were carried out on their modification by active metals, such as
zirconium [8]. Zirconium easily penetrates to the structure of pillared clay and provides conditions for the
complete oxidation of organic contaminants with hydrogen peroxide [9].

In this work, we report the investigation results of 4-nitrophenol oxidation as a model pollutant by
CWPO with pillared clays modified by zirconium tetrachloride. The raw materials used were natural clays
of the Kazakh deposits of Karatau and Kokshetau.

2. Materials and methods

2.1. Materials and reagents

Two types of natural clays with different characteristics from the Kazakh deposits of Karatau
(Zhambyl region) and Kokshetau (North Kazakhstan region) were taken as raw materials. For the
preparation of pillared clays the raw materials were washed with water and 2M HCIl successively at 50°C.
According to available sources [10-11] 1M sodium chloride solution was used in most cases. Further, the
clays were treated with a solution of ZrCly as a source of zirconium cations. The modification reagent was
prepared by slow adding of 0.2M NaOH to zirconium tetrachloride solution at room temperature up to pH
= 2.8. The resulting solution was kept at room temperature for 24 hours. The described procedure provides
a total metal content of 10 mmol per gram of clay. The samples obtained were dried at 350°K, and then
calcined during 2 hours at 823 °K at a heating rate of 275°K/min.

2. Characterization

To determine the physico-chemical characteristics of the nature clays the X-ray spectral analysis
method was used. An electron probe microprobe of the Superprobe 733 (Super Probe 733) brand from
JEOL (Jael, Japan), was usedfor determination of the angular position and intensity of reflexes. Analyses
of the elemental composition of samples and photography in various types of radiation were performed
using the Inca Energy with dispersive spectrometer from Oxford Instruments, England. UV-Vis absorption
spectra were obtained using the T70 Spectrophotometer (PG Instruments, Ltd.) in the wavelength range of
200-660 nm with a scan interval of 1 nm. SEM was performed on the FEIQuanta 400FEG ESEM/EDAX
Genesis X4M instrument equipped with the Energy Dispersive Spectrometer (EDS). Transmission
electron microscopy (TEM) was performed with LEO 906E instrument operating at 120 kV, equipped
with a 4 Mpixel 28 x 28 mm CCD camera from TRS.

2.3. Catalytic oxidation

Catalytic oxidation of 4-NP in an aqueous medium was carried out in a 250 ml glass reactor equipped
with a stirrer at 323°K at constant stirring. The reactor was charged with 100 ml of an aqueous solution of
4-NP with a concentration of 5.0 g/L. Then the pH of the solution was adjusted to 3 with solutions of
H,SO,4 and NaOH. The experiment was carried out without additional pH adjustment. In order to achieve
the stoichiometric quantity of H,O, in the media (17.8 g/1) 6.6 ml of 30% (w/v) hydrogen peroxide
solution was added for mineralization. Then 2.5 g of catalyst were added to the reactor. The moment of
complete homogenization of the resulting solution was taken as the initial point (ty = 0 h). In order to
differentiate adsorption of 4-NP and catalytic oxidation pure adsorption runs were also performed under
the same operating conditions, replacing H,O, by an equal volume of distilled water. The experiment was
carried out during 24 h. The 4-NP conversion and the appearance of the oxidized intermediates was fixed
by taking samples from reaction media at regular intervals.

3. Results and discussion

3.1 Characteristics of natural and pillared clays

The results of elemental composition of natural clays were obtained by using EMP analysis. Table 1
presents the content of elements in the original natural clays.

After pillaring treatment of clays with ZrCly solution the amount of zirconium in a sample obtained on
the basis of natural clay of the Kokshetau deposit was only 4.75%, and based on the Karatau clay -
35.07%. The chemical composition analysis shows that Si content is higher than other elements (Table 1).
The amount of zirconium absorbed by Karatau clay is larger than by Kokshetau one. In fact, the Zr content
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for Karatau and Kokshetau clays is 35.07% and 4.75% subsequently. These results prove a modification of
the zirconium pillars by hydrolysis and polymerization [12].

The results of elemental analysis

Pillared clays Mass of the metals (%)
Na Mg Al Si K Ca Ti Zr Fe Total
Zr-Karatau
2.51 2.50 9.99 41.83 4.27 0.87 0.31 35.07 2.66 100
Zr- Kokshetau 100
0.85 1.50 22.98 53.43 3.69 0.23 2.14 4.75 10.42
1400 - 1400 -
_ 1200 A ~ 1200 - B
o E
- 5 1000 -
g ©00 S 600 -
g 400 - = 400 |
200 200
u T T T 1 n
0 20 40 60 20 ' ' '
0 0 20 40 &0 a0

Figure 1 - X-ray diffraction spectra of natural clays by EMP; (A) Karatau, and (B) Kokshetau

Figure 2 - SEM images: (a) Zr-Karatau PILC, (b) natural Karatauclay
and c) Zr-Kokshetau PILC, (d) natural Kokshetau clay
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In addition the X-ray diffraction spectra were investigated. The signals associated with the
montmorillonite phases are clearly seen on the X-ray patterns (Fig. 1). Studies of the mineralogical
composition of clay confirm that the clay of the Karatau deposit is a representative of polymineral clay. To
determine the quantitative ratio of crystalline phases, clay samples were subjected to X-ray diffractometric
analysis. The polymineral composition was confirmed by the appearance of the corresponding signals on
the X-ray patterns: montmorillonite (d = 14.73-14.56, 4.98-4.39, 2.54-2.60 A), muscovite (d = 2.59, 2.38
A), kaolinite (d = 7.09-7.04, 3.54-3.24, 2.56 A) with the formula Al,O3 * 4SiO, * xH,0. Kokshetau clay
showed the presence of kaolinite (d = 7.18 A) and muscovite (d = 4.45, 2.37 A).

In the process of pillared structures production, natural clays washed with 2M HCI showed better
results than those washed with water only. After treatment with a solution of zirconium chloride, the clay
was washed with water at 50°C up to pH 7.35 was achieved in the washings. The obtained clay samples
were examined on a scanning electron microscope. The chemical composition of clay was determined by
X-ray analysis.

b)

Figure 3 - TEM images: (a) Zr-Karatau PILC and (b) Zr-Kokshetau PILC

The morphology of the pillared clay surface is shown in Figures 2. A layered and smooth surface is
visible on the micrographs of natural clays, but the surface becomes more prominent and porous after
obtaining pillared clay. The developed surface of pillared clay indicates an increase in the number of
active sites on the surface of zirconium bars, which makes the catalyst more active [13-15]. TEM results
of pillared clays are shownon Figure 3. The results presented demonstrate the location of Zr points on the
surface of clays more clearly. Modified pillared clay combines the availability, ease of preparation with a
large surface area and high catalytic activity.

3.2. CWPO of 4-NP

The results of oxidation of 4-NP in the presence of the catalysts obtained, performed by HPLC, are
presented below (Fig. 6-7).The pillared clays modified with zirconium cations showed excellent catalytic
activity in the 4-NP oxidation reaction, with the best results obtained for the modified pillared clay of the
Karatau deposit after washing with an acid solution.

According to the results shown in Fig. 4, complete removal of the pollutant is achieved after 2 hours
of reaction by using the pillared clay of Karatau as catalyst. The Kokshetau clay allows removing the
contaminant after 6 hours of oxidation reaction (Fig. 5). It was noted that with the increase in time, the rate
of degradation was rapid during the first hours. After 120 minutes (FIG. 4) degradation of 4-nitrophenol
was 97.3 %, further degradation change was constant.
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Figure 4 - Catalytic peroxide oxidation of 4-NP with Karatau clay (4-NP 5 g/L, H,0,17.8 g/L, 2.5g clays, pH= 3.0, 50°C)
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Figure 5 - Catalytic peroxide oxidation of 4-NP with Kokshetau clay (4-NP 5 g/L, H,0,17.8 g/L, 2.5g clays, pH=3.0, 50°C)
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Figure 6 - Conversion of TOC in the removal of 4-nitrophenol by CWPO with natural
and pillared clays from Karatauand Kokshetaus catalyst at 8 and 24 hours of reaction time.
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The highest activity was observed when Karatau clay was used as catalyst: the total organic carbon
conversion was 40.4%, and 51%, whereas with the pillared Kokshetau clay conversion didn’t overcome
0% and 20% after 8 and 24 hours, respectively. Thus, it can be stated that the modification of pillared clay
by zirconium leads to excellent results. Previously published results on the oxidation of phenol using
zirconium pillared clays also indicate the best TOC values [16-18].

The pillaring process is followed by the development of porosity of natural clay, that leads to increase
of the surface area of the clays and, hence, more active sites may be available for the 4-NP molecules in
CWPO process [19-20].

4. Conclusions

Pillared clays were obtained on the basis of natural clays of Karatau and Kokshetau deposits.
Catalysts obtained by modification of pillared clays with Zr*" ions have a high efficiency in the oxidation
of 4-nitrophenol in dilute aqueous medium under very mild conditions (323°K and atmospheric pressure).
The best 4-NP and TOC conversion results were obtained by using the pillared clay from Karatau deposit
as catalyst. A complete removal of the contaminant was achieved after 2 hours with 97.3 % conversion.
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MNOJYYEHUE HUPKOHUEBBIX KATAJIM3ATOPOB
HA OCHOBE CTOJIBYATBIX I'VIMH JJIAA HEPOKCUAHOI'O
OKHUCJ/IEHUA 4-HUTPOPEHOJIA

AnHoTanus.OHIM U3 OCHOBHBIX OorarctB PecryOmmkm KaszaxcraH SIBISIOTCS NPHUPOAHBIE PECYPCHI, B TOM
yucie OoraTble W JIEIIEBbIe PUPOHBIE TIMHBI B I0XKHOM PErHoHe. XUMHYecKas NpoMbINUIeHHOCTh Kazaxcrana B
TIOCJIEIHUE TOIBI OBICTPO PA3BHBACTCS, M CYIIECTBYET HACTOSATENbHAsE HEOOXOAMMOCTD HAWTH PEIICHNUS JUIsl OUUCTKU
CTOYHBIX BOJ. OJTa paboTa HarpasjeHa Ha M3y4YEHHE NPHUPOIHBIX TJIMH B CHHTE3€ HHM3KO 3aTPaTHBIX CTOJIOYATHIX
TJIMH, KOTOPBIE OYIyT UCIOJIb30BATHCS B KAYECTBE KATAM3aTOPOB B TEXHOJIOTHAX OKUCIIEHUS U1 OYMCTKH CTOYHBIX
Box. HutpodeHonsr o0ObIMHO BCTpewaroTCss BO MHOTMX THIIAX CTOYHBIX BOJ (TPOM3BOACTBO ILIACTMACC,
(hapMareBTHKH, OyMard 1 MeCTUIIUIOB).

Ouncrka TakuxX crenuprIecKuX CTOYHBIX BOJ MO KIACCHYECKUM CXEMaM He Bcerja obecreunBaeT 0e30macHbIi
YpOBEHb 3arpsi3HEHUI B cOpachiBaeMbIX Bojax. [losTomy nanbHeiIee pasBUTHS XUMHYECKOH HPOMBIIIIICHHOCTH
HeM30e)KHO CBSI3aHO C HEOOXOIUMOCThIO Oosiee 3((eKTHBHOrO 00E3BPEKUBAHMS CTOYHBIX BOJI, COJICPIKAIIUX
TOKCHYHBIE IPOAYKTHL. 4-HUTPO(EHON MCHOJB30BAICA B KAueCTBE THUIHUYHOTO MOAENBHOTO COCIUHCHUS B
WCCITEIOBAHMAX CKPUHMHIA KaTanmsaropa.Karanm3aTopbl Ha OCHOBE CTONGYATHIX TIHH C KaTHOHAMH Zr'  Gbimd
CHHTE3UPOBAHBI U3 MPUPOAHBIX TTHH MecTopoxaeHnii Kaparay n Kokmeray u nccienoBaHbsl pH KaTaTUTHIECKOM
okucnennu 4-aurpopenona npu 323°K. Cronbuarsie rmHbL, MoAupHIMPOBaHHbIE Zr' , HOKa3am Gojee BBICOKYIO
akTHBHOCTH B okucieHun 4-NP n TOC cenektuBHOCTH B oTHOImEeHHH oOpasoBanus CO, u H,O, yem npuponnas
riavHa. Hawnydiimepe3ysbTaThIIIOKOHBEpCHH 4-HUTpPO(EeHOa U MO KOJIWYECTBY yriiepojaa ObUIM MOJy4YeHbI MpU
UCIIONB30BAaHMHA  CTOJIOUATBIX TJIMH, TMOMYYCHHBIX HAa OCHOBE INMHBI KapaTayckoro MeCTOpPOXICHHMS.
[TonHOCYy NaneHne3ar pA3HEHUAO0bUIO JOCTUTHYTO TI0 HCTEYEHUH 2 9acOB CO CTENEHbI0 KoHBepcuu 97.3%.

Ki1roueBble cJI0Ba: NPHUPOAHBIC TJIMHBI, CTOJOYATHIC TIIMHBI, KATAIUTHYECKOE OKHCIEHHE, 4-HUTPO(DEeHOI,
CTOYHBIE BOJBI.
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4-HUTPOPEHOJIAbI ACKBIHTOTBIKIIEH TOTBIKTBIPY YIIIH BAFAHAJIBI
CA3BAJIIIBIKTAP HET'IBIHJEIT IMPKOHUI KATAJIM3ATOPJIAPBIH AJTY

Annoranus. Kazakcran PecriyGinkachlHbIH HETi3ri OailibIkTapbIHbIH Oipi TabUFH pecypcTap, COHBIH IlIiHje
OHTYCTIK OHIpiHIeTI ap3aH xoHe 0all Tabury ca3zdammbIkTap Oonbin TaObuianbl. CoHFBI XKbUIIApbl KazakcTanma
XUMHSL OHEPKaCiOl KapKbIH JAaMyna, COHIOBIKTAH MIHAETTI TYPAE arblHIBI CYNApIbl Ta3apTyOblH LICHITY >KOJIApBIH
Tabyaa KaXeTTuTK Oap. By skyMBIC aFbIHIBI CylapAbl Ta3apTy YIIiH TOTBIFY TEXHOJIOTHSIIAPBIHAA KOJNIAHBUIATHIH
KaTalu3aTop peTiHIe ap3aH OaraHabl ca30aIIbIK CHHTE3IHICT TAOUFU Ca30aIIIBIKTAP bl 3€PTTEYTe OaFbITTAIFaH.
JKanms! HUTpOdeHOIIap KenTereH arbIHIbI CYJIapablH Typiepinge (IuiactMace eHIIpiciHie, (apMaleBTHKa, Karas
JKOHE TecTHIUTTEp) Ke3meceni. OchlHAad HAKTBI arbIHIBI CyJapibl KIACCHKAIBIK CXeMalapra CoHKec Ta3apTy
opIaiibiM CyJaparbl JIACTAybIIl 3aTTAapIbIH Kayilci3 JCHreiiH Kamtamachi3 ermneiini. COHABIKTaH, TOKCHHII
eHIMzIepi 0ap arbIHIBI CylapAbl THIMII 3aJachl3JaHbIpy XHMUs OHEPKICIOiHIH apbl Kapail JamyblHa CeMNTiriH
TUTI3eTIHI aHbIK. Karamu3arop CKpHHUHTIHJIET1 3€pTTeyliepre MOIENbAIK KOCBUIBIC peTiHAe 4-HuTpodeHoI
KOJIJAaHBUIIBI. Zr*" xatnons! Oap OaraHasbl ca30aIIbIK Heri3iHe kacairan Kaparay sxone Kekiieray MekeHIepiHiH
TaGuFH ca36aNIBIFKTApbIHAH CHHTE3ENIeH Katamsaropaap 323 'K TemrepaTypana 4-HUTpOpEHOIIbIH KaTaIH3/IiK
TOTBIFYBIH/IA 3€PITTEINreH. Zr*" mommdukaumsianFaH GaraHalubl CasOANMIBIKTAD TAaOWFH  ca30aimIBIKTapIaH
Kaparanna 4-autpodeHon TorerybiHna skoHe TOC motmxkecingeri CO, xone H,O Ty3imy kepcetkimmi OoWbIHIIA
JKoFapel OenceHamikTi Kepcerti. Kaparay MekeHiHIH TaOwfu ca30anmiblk HeTi3iHAe >KacaiuFaH OaraHajbl
ca30aNmIBIKTEl KOJNJaHy apKbUIBI KOMIPTEK MeImepi XoHe 4-HUTPOPEHON KOHBEPCHUSCH OOWBIHINA KaKCHI
HOTIOKeNnep albIHAbL 97,3% KOHBEpCHsl ICHrefiMEeH JlacTarblIl 3aTTap TONBIK 2 caraT iIliH/e >KOWBUIIBL.

Tyiiin ce3nep:Taburu casOammblKTap, OaraHalbl ca30aIIBIKTap, KaTaIWTHKAJIBIK TOTHIFY, 4-HUTpOoQeHoI,
aFbIHABI CyJIap.

Information about authors:
M.S. Kalmakhanova— doctoral student of 2™ course 6D060600 — Chemistry. M.Kh. DulatiTaraz State University,
Kazakhstan. marjanseitovna@mail.ru;

B.K. Massalimova — candidate of chemical science, head of “Chemistry and chemical technology” department of M. Kh.
DulatiTaraz State UniversitymassalimovalS@mail.ru;

J.L. Diaz de Tuesta — Ph.D, post-doctoral researcher at I nstitutoPolitécnico de Braganca (IPB), Braganca,
Portugal.jl.diazdetuesta@ipb.pt;

H.T. Gomes—Adjunt professor at the Department of Chemical and Biological Technology, InstitutoPolitécnico de Braganca
(IPB), Braganca, Portugal. htgomes@jipb.pt;

I.G. Tsoy - candidate of chemical science, department of “Chemistry and chemical technology”, M. Kh. DulatiTaraz State
University. tsoyirinagen@mail.ru;

A.O. Aidarova — master of chemistry, Taraz State Pedagogical University.aitkull128@mail.ru.




ISSN 2224-5286 Cepus xumuu u mexnonoeuu. Ne 4. 2018

MA3MYHbI

baiisrcymanosa T.C., Tyneamaposa C.A., Kcanoonyno I'., JKexcenoaesa 3.T., Capcenosa P., Kacvimxan K., Kaymernosa I,
Aiioaposa A.O., Epocanos A. Ilommoxcunri katanusaropiapia C;-C, KOCHaChIHBIH KaTATUTUKAIBIK TOTHIFYHI (aFbUIIIBIH
TIITEHTIC ).+ et ettt sttt ettt ettt bttt b et e bt b e st b et et eb et e bt b et b et es e et ekttt et ea e eb e saea e e b e et bt eh e bt e bt b e se bkttt et bene et ettt et ne 6

Kanmaxanosa M.C., Macanumosa b.K., Tetiwepa X.I"., Juac Tyecma JK.JI., Ljoti U.I"., Atioaposa A.O. 4-HUTpOGEHOIABI
ACKBIHTOTHIKIICH TOTHIKTBIPY YIIiH OaFraHasbl ca30aIbIKTap HEeTi3iHIeTi IMPKOHUIA KaTalH3aTOPJIapbiH any (aFbUIIIBIH

TITTHHIIC ) v evvevvesvesseeeeseeseeseeseessessassassassaseaseessassessessessessassassassessesssassassassassassessensassansensenssnssnsesssnsssssessessensensensensensesssessessessassessassessessanen 14
Hypnvibexosa A.K., Ane E., [Jrocebaesa M.A., Abunoe K. A., Kenic K. Ligularia Narynensis XAMUAIBIK KYPaMBbIH 3epTTEY
(AFDBUTILIBIH TITIHIIC) .t vvevvessteseasssesseeseesseesseesseessesssssssasssssssenssesssssseensesssssssssssesssssssasssesssssssesssesssessesssssssessssssesssssssesssesssesssesssessesssennne 22

Ymupbexosa )K.T., Amuabaposa A.A., Kuwmubaes K.K., Toxnaeg P.P., Heuunypenxo C.B., E¢ppemos C.A., Epeewes A.P.,
T'ocmesa A.H. KP-HBIH SHepreTHKAaIbIK INKI3aThl HET131HIe KeMipTeKTi MaTepHaIIapIbl aTy JKoHE QU3NKA-XUMUSITBIK
KAaCHUETTEPiH 3epTTey (aFbUIIIBIH TLUTIH/E)

Aounvbexosa A.O., Omaposa K.H., A6opaxmanoea L. Monensai M¥HaI/I SMyJibCHsUIapbIHa HOHIBI emec 6a3 TBUH-20

xoHe TBUH-80-HiH 1e3MYyIbCHSIAY OCEPI (AFBUTIIIBIH TUTIHIIC ). vvevververresersessesseeseeseeseesessessessessessessessassesssessessessessessessessesseessessessen 36
baewos A., baewosa A.K., A6oysanuesa V.A.OnekrpopaduHariysiiay Ke3iHAe MbIC YHTAKTapbIHBIH TY311yiHe
KYTIPOHHAAPABIH SCEPI (AFBUTLIIBIH TIITIHIIC). - v tuveuteteuteneeseneesertenteseneesesseseaseneeseaseneeseseeseseseesenseseasensasensesesseneasensesessensesensesenseneasensanan 43
Amepxanosa LK., Kypvinoe M.JK., Lnanos P.M., Yanu A.C. Heri3ri ¢otanusiia MbIC-KOPFAaCBHIHIBI KEHIII HATPUI
oJieaThIMEH YKbIMABI-TaHIaMaJbl OalbITy THIMIUTITIHIH aHANU31 (AFBUTIIBIH TUTTHIIC ). evvevveneeneesenseerenseeseeneeeensensensessessessessesseene 51
Amepxanosa LK., JKypeinoe M K., IlInanos P.M., Yanu A.C. Hatpuii THOCYIb(ATHI HETi31HAETT KOMIIO3UTTEPIIH KbITY (bl
HIOFBIPIIAHJIBIPY TEPMOJHMHAMUKACHIHA HATPUH CEelIeHAaThl MEH TEJUIyPAThIHBIH ocepiH Oaranay (aFBUIIIBIH TULHIE).......ccceenen... 58

3akapuna H.A., [{onenxanynot O., Koprayxoea H.A. TypieHaipiireH TaFaHIbIK MOHTMOPUIJIOHUTKE KOHIBIPhLIFAH
LEOTUTKYpaM/Ibl Pt-kaTamusaTopinapIsiH H30MepIIeyIi OeICCHALTINIHE KOJIEM/IIK KbULAaMIBIK IEH TEMIIEPAaTyPaHbIH dcepi
(QFBIIIIIIBIH TAITIHIIC). e vvveevtessessesesessessessesseessessessessessessessesssessessessessessessessessessssssessessessessessessessssssessessessessessessessessessessessesssessessessensens 64

Moga H.H., Caovixos b.C., Baxkapa A.E., I[Ipuxoovro H.I'., Jlecbaes B.T., Marncypog 3.4. AMIOMAHUI 5KoHE MarHui
OemeKTepiHiH OETTEpiH MEXaHOXUMUSUIBIK OHICY PEXXKUMIHIEC MOTU(DUITUPIIEY — KBUTY CBIMBIMIBI KOMIIOZUTTEP ATy TOCIIi

(AFDBUTILIBIH TITIHIIC) . e vvevvestesseeseeseeseeseesseessessssassesssasssesssesesssssssesssssssasssssssasssessssseessssssesssesssesssesssessssssessseessenssesssesssssseessessseessenns 71
bykanosa A.C., Kaiipauesa @.F., Cakunosa JI.b., [lanuenxo O.FO., Kapabacosa H.A., Hacupos P.H. ]1.1. MeHneneeBTiH
HNEePHOITHIK XKyiecinaeri IV neproasHbIH GaiinaHbICTHIPYIIBl d-3TeMEHTTEP] (AFBUIIIBIH TLTIHIIC). ... cvevereereeeeeeereeereieneeeenaenes 80

Hypxenos O.A., Hopaes M. K., @a3zvinos C.JI., Taxubaesa A.T., Kynaxos U.B., Tykmvibaesa A.E. XankoHaap —
OHMOJIOTHSUTBIK OCJICEH Tl 3aTTap CHHTE3IHACTT CHHTOHAAP (AFBUTIIBIH TITIHIIC). euvevesererserseeseeneessessessessessessesseessessensensensessanes 85

Kanvimxanosa I1K., Faboynmun E.M., Typmyxambemog A.JK., Ooexenos C.M. Aconitum L. TypicTac 6CIMAIKTEPIIH
AITKAIOUATHI TYPICPT (AFBUTILIBIH TUTIHIIC). ¢+t euveueetenteterteneetestesessenteteneeseseseesessestaseseasenseseseseaseneeseaseneaseneesessenesseneesesteneateneasensesenes 99

Kanumanosa /1.K., Kanumykawesa A.J., I'anumosa H K. Kacuuiiiig CONTYCTIK-IIBIFBIC OOTITiHIH T€OXUMHUSIIBIK
3epTTEYNEPiHiH HOTIKeNepi ((KaWbIK 63¢Hi CY TYOI MIOTTHAIEPIHACT]I MYHANR OHIMICP1 ). ..erververeeereerienienienientenresseeiesieeneeneeneene 110

Kanmondaesa K K., Kaodipbaesa A.A., Celimmazzumoga I.M., Anmwibaes K.M., Ilananos I11.K. Koc cynepdocar
HeTi31H/ie OpraHOMHHEPaIbl TEHIHAUTKBIITHI JaibIHAAY d/1ici OOMbIHIIA .

Typebexosa I'.3., Lllananos LI K., Annameicosa I'.b., Hcaes F.U., Bumbemosa I" K., Kepimbaesa K., Bocmanosa A.M.,
Ecenanues A.E. MyHait eHipy MeH MyHail OHIeY KaJIbIKTapbIH IIHHAIBIK Pe3HHAIAp OHIIPiCIHIe YTHIM/IBI Naiinanany
IMYMEKTHIIITT c.veuttintetitet ettt ettt b et eb bt b et eb et e bt e st e b es e e b et e bt et e et b et eh et e m e eh et eb et em e eb e et eb e et em e e b e e eb et eb e b et eb et ebeeae e ebe st enentenes 120

Aounvoexosa A.O., Omaposa K. 1., Abopaxmarnosa [1I. Mopenbai MyHait sMyJbcusiapbiHa HOHIB emec 6a3 TBUH-20

skoHe TBUH-80-HiH A€IMYITBCUSIIAY 9CEPL (OPBIC TUTIHIIE ). . .veveereereereenreneensensessersessessessesseeseeseensensensensensessessesseensensensessessessensense 125
baewos A., baewosa A.K., Aboysanuesa V.A.OnexrpopaduHanysuiay Ke3iHae MbIC YHTaKTapbIHBIH TY3LTyiHe
KYTIPOHHAAPABIH SCEPT (KABAK TUTIHIIC). ¢ .. evevrtereerertentetetentsteseetesteseetestesesteseasesteseasestssesteseaseseaseseesentesesteseebe st esesteneebenaentsteneaseneas 132

Moga H.H., Caovixos b.C., baxxapa A.E., [Ipuxoovko H.I"., Jlecbaes B.T., Mancypos 3.A. ATFOMUHMIA )KOHE MATHUIA
OeuieKTepiHiH OeTTepiH MEXaHOXUMUSUIBIK OHJIEY PEKUMIHIC MOAU(UIHMPIICY — HKBLTYChIHBIMIBI KOMITIO3UTTEP Iy TACLI

(OPBIC TIITIHIIE ). v eevneveneeteteneeeeneeteseeneeteseeneseeneetesee st ebeseeseeseseeseeenen 140
bykanosa A.C., Kaiipauesa @.b., Cakunosa JI.b., [lanuenxo O.10., Kapabacosa H.A., Hacupos P.H. ]1.11. MeHneneeBTiH
MEPUOATHIK Kyhecinaeri [V nmepnoapHp 6ainaHBICTHIPYIIBI d-3IEMEHTTEP] (OPBIC TIMIHIR). .c.veuvenrereerierierereeeneeneereeraeneens 150

Hypxenos O.A., Hopaes M K., @aszvinos C.[., Takubaesa A.T., Kynaxos U.B., Tykmvibaeséa A.E. Xankonnap —
OHMOJIOTHSITBIK OEJICEH/Ii 3aTTap CHHTE3IHICTI CHHTOHAAD (KABAK TITIHIIC) . .. eveeureurenrenresessesuesseeseeneensensesessessessessessesneeneensensensenses 155

IKanvimxanoea I[1.JK., Faboynnun E.M., Typmyxambemos A.JK., Odexenos C.M. Aconitum L. TybicTac 6CIMAIKTEPIIH
ATKATIOUTBL TYPIICPT (OPBIC TIIHIIC). . vvvververrenrerenseeseessessensesessessessessessessessesssessensessessensessesseeseessessessessessessessessessessasssessensensens 170

— 181 ——



Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

COJEP/KAHUE

baiiscymanosa T.C., Tyneamaposa C.A., Kcanoonyno I'., JKexcenbaesa 3.T., Capcenosa P., Kacvimxan K., Kaymenosa I'.,
Atioaposa A.O., Epocanos A. Karamutdeckoe okucienue C;-C, cMecH Ha MOJTMOKCUIHBIX KaTau3aropax (Ha aHTITHHCKOM
SIBBIKE). . eeveneeueteuetent et etest et eatese et e st st eat e bt st ea e et et eu e s e st b et eh e e st e h et be e s st s et b et ekt b et ek e bRt E et ekttt ek et ae et h et at e st be st bt b et bt s b e bt enn 6

Kanmaxanosa M.C., Macanumosa b.K., Tetiwmepa X.I'"., Juac Tyecma JK.JI., Lot U.I"., Atioaposa A.O. [lonyueHue
IUPKOHUEBBIX KATATU3ATOPOB HA OCHOBE CTOJIOUATHIX TJIMH JUIS IEPOKCUIHOTO OKHUCIICHUS 4-HUTpOoeHOoIa (Ha aHTITHHCKOM

SIBBIKE ).t eutveneeeneeesseesseesseaseesssanseesseenseensesnseansesssannsesssenseenseenseenseanseanseessensee s e enseenseen st enseense R aeeRse s eeeReenseenseenseenteenseeneensaeaneenseenneenseenreane 14
Hyprvibexosa A.K., HAne E., /liocebaesa M.A., Abunos K.A., Kenuc JK. ViccnenoBanue XuMu4eckoro coctasa Ligularia
Narynensis (Ha QHTIICKOM SIZBIKE)........couerterterterterseestetesensensessessesseesesstestensensensensessessessessesseestentensensensensessesseesteneensensensensensessessenne 22

Ymupbexosa )K.T., Amuabaposa A.A., Kuwmubaes K.K., Toxnaeg P.P., Heuunypenxo C.B., E¢ppemos C.A., Epeewes A.P.,
T'ocmesa A.H.Tlonydenne u uccnenoBanie GU3NKO-XUMHUYECKHX CBOWCTB YIIIEPOJIHBIX MATEPHAIOB Ha OCHOBE SHEPTETHYECKOTO

CBIPBS PK (HA QHTTIHHCKOM SIZBIKE)........eveutuentettteutatenteuestesteseteststeseesessestesesesse st et e sentesenseseste st et e tese st eat et entesesaestebe st entaseneeneneesennenens .30
Aounvberxosa A.O., Omaposa K.U., A6opaxmanoea I1l. [leamynsrupyroiiee aericteue Henonusix [IAB TBUH-20

u TBUH-80 Ha MojiebHbIC HEPTAHBIC SMYITBCUH (HA QHTITHHCKOM SIBBIKE ). ...veeveereerrerresrersesessessessessesseeseessessensessessensessessansassansanns 36
baewos A., baewosa A.K., A6oysanuesa V.A. BiausHue KynpoHOHOB Ha 00pa30BaHHE MEAHBIX MOPOIIKOB IPH

INEKTPOPAPUHUPOBAHUHN MEIH (HA AHTTTHCKOM SIZBIKE). ... .veuveueereasereseneesenseneasansesesentaseneesesseneesensesesseseesensesesentasensentaseneesensesesseneas 43
Amepxanosa LK., Kypunose MJK., LLnsnos P. M., Yaru A.C. Aramm3 3ppeKTHBHOCTH KOJIIEKTHBHO-CENIEKTHBHOTO

oborameHns: MeJHO-CBUHIIOBOH PY/IbI OJIEaTOM HATPHs B OCHOBHOM (DIOTALNM (HA AHTITHHCKOM SI3BIKE)......venvenrereerierienrenneaneens 51
Amepxanosa LK., 2Kypunos M K., LLnanoe P. M., Yanu A.C. OueHka BIUSHUS CeleHAaTa U TeJULypaTa HaTpUs

Ha TePMOJMHAMUKY aKKyMyJIMPOBAHUS TEILIa KOMIIO3UTaMH Ha OCHOBE THOCY/Ib(aTa HaTpHs (Ha aHTJHHCKOM SI3BIKE)............ 58

3akapuna H.A., Jlonenxanynot O., Koprayxoea H.A. BiusiHue 00beMHOM CKOPOCTH M TEMIIEPATYPHI HA H30MEPHU3YIOIILY O
aKTUBHOCTb IICOJTUTCOIEpKANIMX Pd-kaTamu3aTopoB, HAHECCHHBIX Ha MOAU(UIIPOBaHHBIH TaraHCKnUii MOHTMOPHJLIOHUT
(HQ QHTITHHICKOM SIBBIKE)..... veuveenteenseeneesssesseesssasseesseaseessessseassesssenssesssenseesesssensesssesssesssesseesssenssensesseensessessessssenseessesssesnsenssesssesseenses 64
Moga H.H., Caovixos b.C., Baxkapa A.E., I[Ipuxoovko H.I'., Jlecoaes B.T., Mancypog 3.4. MonudunupoBanue
MOBEPXHOCTH YaCTHI] ATIOMHHHS M MarHUSI B PEKIME MEXaHOXHUMHYECKOH 00pabOTKH — CIIOCO0 MOy UeHHUS SHEPTOSMKHX

KOMITO3UIIUH (HA QHTITHHCKOM SIBBIKE). . .c.veveeuterteutantetetententeeteeueeutententessessensessesseeseesteseeseeneentensensessessessesseeseestentensentensessesseasessesneas 71
bykanosa A.C., Kaiipauesa @.F., Cakunosa JI.b., [lanuenxo O.FO., Kapabacosa H.A., Hacupos P.H. CBsi3piBaromme

d-anementsl [-VIII rpynmet 4-ro nepuona nepuonudeckoid cucteMsl J[.M. MeHeneeBa (Ha aHTITHHCKOM SI3BIKE) .......eveverveeenne 80
Hypxenos O.A., Hopaes M.K., @a3zvinos C./[., Kynaxoe U.B., Takubaesa A.T., Tykmuvlbaesa A.E. XalTKOHbI — CHHTOHBI

B CHHTE3¢ OHOJIOTHUCCKH aKTHBHBIX BEHICCTB (HA AHTTTHHACKOM SI3BIKE) ..veververtersersessenseeseeeessesessersensessessessessesseessensensessessensensenses 85
Kanvimxanoea I1.0K., I'aboynnun E.M., Typmyxambemos A.)K., Aoexenos C.M. ANKaaonI0HOCHBIE BHIIBI poJia

Aconitum L. (HA @HTITHHCKOM SI3BIKE) ....eeveeuversrerseerseesseesseassessesssesssesseesseessesssessesssssssesssesssssssesseessesnssessesssesssesssesseesssesseessesssesnses 99

Kanumanosa J1)K., Kanumyxawesa A /., I'arnumosa H.JK. Pe3ynbTaTbl T€OXMMHUYECKUX HCCIIECAOBAHUI CEBEPO-
BOCTOYHOH wactu Kacnust (He(TempoayKThl B JOHHBIX OTIOXKEHHUSIX B PEKH Ypai)

JDrcanmonoaesa JK.K., Kaoupbaesa A.A., Cetimmazsumosa I'.M., Anmeibaes JK.M., Ilananos LK. Tlo meTomy
W3TOTOBJICHUS] OPTraHOMUHEPAIBHOTO yIOOPEHHS Ha OCHOBE JABOMHOTO CYTEPPOCHATA. .....vverveneenieeeeeriienieneeneeieeeeessessesseenes 115

Typeberosa I'.3., Llananos LK., Annamvicosa I'.B., Hcaes I 1., bumbemosal JK., Kepumbaesa K., Bocmanosa A.M.,
Ecenanues A.E. Bo3MOXHOCTH pallMOHAJIBHOTO HCIIOIB30BaHMS OTXO00B HehTeqo0buM 1 HeTenepepaboTKy B IPOU3BOACTBE
LIIFTHHBIX PE3HH. .eeuvteuteenteeneeenseeneesneesseesseesseenseenseansessseansesssesseesseenseenssesnseensessseansesseesseesseeseensesnseensesssesneessesaseensesseensesnseensessesseesseens 120

Aounvoexosa A.O., Omaposa K.U., Abopaxmanosa I1I. [lesmynerupytoriee neiictsie HenoHHsIx [IAB TBUH-20

u TBUH-80 Ha MonenbHbIE HEPTIHBIC SMYITBCUH (HA PYCCKOM SIZBIKE).....veuveeerterseestesiententensensensessessessesseessensensensessessessessessesaens 125
baewos A., baewosa A.K., Aboysanuesa V.A. Bnusaue KynpoHoOHOB Ha 00pa30BaHUE MEAHBIX IIOPOIIKOB IIPH
AIEKTPOPAPHHUPOBAHUH MEMTU) (HA KABAXCKOM SIBBIKE).....eveeueeneeneenrentesenseesteseeseeseeneensensensessessessessesseeseestensensensensessessessessessesnsenes 132

Modga H.H., Caowixos b.C., baxkapa A.E., Ilpuxoovxo H.I"., Jlecbaes b.T., Mancypos 3.A. Monuduunposanue
MOBEPXHOCTH YACTHI] AIFOMHHKS M MarHUs B PEKUME MEXaHOXUMUYECKON 00paboTKH — COCO0 MOJIYUCHHUSI SHEPTOSMKHX

KOMITOZHILIUI (HA PYCCKOM SIBBIKE). . ..evveutentertertensentenueeseeseestensensensensensessessessesseestessensensensensensensesseastestententensensensensensensessessessesseeeens 140
bykanosa A.C., Kaiipauesa @.b., Cakunosa JI.b., [lanuenxo O.10., Kapabacosa H.A., Hacupos P.H. CBsi3pIBatomue

d-anementsl I-VIII rpynmel 4-ro nepuona nepuonudeckoit cuctemsl .M. MenzneneeBa (Ha PYCCKOM SI3BIKE) .....cc.vevervenveneenne 150
Hyprenos O.A., Hopaes M.K., @azvinos C.J1., Kynaxos U.B., Taxubaesa A.T., Tykmwibaeéa A.E. XankoHBI — CHHTOHBI

B CHHTE3¢ OHOJIOTUYCCKH AKTHBHBIX BEIICCTB (HA KABAXCKOM SIBBIKE) ...veoveeuieriereeneertesensensessessessesseeneeneeneensensensansessessesseeneensenes 155

Kanvimxanosa I1.2K., I'aboynnun E.M., Typmyxambemos A.JK., Adexenoe C.M. AKanonioHOCHBIE BHBI posia
Aconitum L. (Ha pyCcCKOM SI3bIKE)

— 182 ——



ISSN 2224-5286 Cepus xumuu u mexnonoeuu. Ne 4. 2018

CONTENTS

Baizhumanova T.S., Tungatarova S.A., Xanthopoulou G., Zheksenbaeva Z.T., Sarsenova R., Kassymkan K., Kaumenova G.,

Aidarova A.O., Erzhanov A. Catalytic oxidation of a C;-C4 Mixture on polyoxide catalysts (in English)..........ccccccevininininnnnnne. 6
Kalmakhanova M.S., Massalimova B.K., Teixeira H.G., Diaz de Tuesta J.L., Tsoy I.G., Aidarova A.O. Obtaining of

zirconium catalysts based on pillared clays for peroxide oxidation of 4-nitrophenol (in English)..........cccoceoviniininnininninenn. 14
Nurlybekova A.K., Yang Ye., Dyusebaeva M.A., Abilov Zh. A., Jenis J. Investigation of chemical constituents of Ligularia

Narynensis (I ENGIISN).......couiioiee ettt h et et et s bt e st et es e e b e e e e s e e b e e e es e b es e ebenees et et es et eneebe e esebeneas 22

Umirbekova Zh.T., Atchabarova A.A., Kishibayev K.K., Tokpayev R.R., Nechipurenko S.V., Efremov S.A., Yergeshev A.R.,
Gosteva A.N. The obtaining and investigation of physical and chemical properties of carbon materials based

on power-generating raw materials RK (in ENgLISh)........ccoiiiiiiiiiiiiiiiccec et 30
Adilbekova A.O., Omarova K. 1., Abdrakhmanova Sh. Demulsification effect of non-ionic surfactants TWEEN-20,

TWEEN-80 on model water-in-oil emulsions (in ENGLISH).......cccceiiriiiiieiiiieieieeeieieeese sttt se e e e sesaenneas 36
Bayeshov A., Bayeshova A.K., Abduvaliyeva U.A. Influence of cuproions on copper powders formation in electrorefining

OF COPPET (I ENGLISI).....eeeeeiee ettt b ettt e et s et e e e bt e e e b e e es e et ene e b e b e st ebeneese s eneebennas 43
Amerkhanova Sh.K., Zhurinov M.Zh., Shlyapov R. M., Uali A.S. Analysis of efficiency of collective-selective copper-lead

ore enrichment by sodium oleate in the main flotation (in ENgliSh).......c.cooiiriririiiniieceeeee e 51
Amerkhanova Sh.K., Zhurinov M.Zh., Shlyapov R. M., Uali A.S. Evaluation of the sodium selenite and tellurrate

to the thermodynamics of heat accumulation by composites based on sodium thiosulphate (in English)..........cccccoecinecniinnnnn 58
Zakarina N.A., Dolelkhanuly O., Kornaukhova N.A. Influence of space velocity and temperature on the isomerizing activity

of zeolite-containing Pd- catalysts deposited on the pillared Tagan montmorillonite (in English)...........ccceeveeieiienineiiniinieienn, 64

Mofa N.N., Sadykov B.S., Bakkara A.E., Prikhodko N.G., Lesbayev B.T., Mansurov Z.A.Modification of the surface
of aluminum and magnesium particles under the conditions of mechanochemical treatment as a method of obtaining

energy-intensive compositions (I ENGLISI)......cc.ciiuiiiii et 71
Bukanova A.S., Kairlieva F.B., Sakipova L.B., Panchenko O.Y., Karabasova N.A., Nasirov R.N. Binding d-elements

of group VIII of the 4 th period of the periodic system (in ENglish) .......cc.coueoiiiiiiiiiiiiiieeeee e 80
Nurkenov O.A., Ibrayev M.K., Fazylov S.D., Takibayeva A.T., Kulakov 1.V., Tuktybayeva A.E. Chalcones-synthons in

synthesizing biologically active matters (in ENGLISH).......cc.cciriiiiiiiiiiieieeee ettt sttt enean 85
Zhanymkhanova P.Zh., Gabdullin E.M., Turmukhambetov A.Zh., Adekenov S.M. Alkaloid-bearing species of the

genus Aconitunm L. (0 ENGLISN).......ccviiiiiioicc ettt ettt s te et s teeseese e s es s e b e s e seeseeseeseessessensansensensensensenen 99
Kalimanova D.Zh., Kalimukasheva A.D., Galimova N.Zh. Results of geochemical investigations of the north-eastern part

of caspian (oil products in the donal deposits in the Ural FIVET).........cceoiiiiiirieirieeeeee e 110
Dzhanmuldaeva Zh. K., Kadirbaeva A.A., Seitmagzimova G.M., Altybayev Zh.M., Shapalov Sh.K. On the method

of manufacture of organomineral fertilizer based on double SUPETPhOSPRALE..........eervirieiirieieiiieirieeere e 115

Turebekova G.Z., Shapalov Sh.K., Alpamysova G.B., Issayev G. 1., Bimbetova G.Zh., Kerimbayeva K., Bostanova A.M.,
Yessenaliyev A.E. The opportunities of the rational use of the waste of oil production and oil refining in the manufacture

OF T TUDDCT ...ttt ettt ettt st et e s b et e b e e e st e e e e e b e meee e s e st e e em e et et ene et emeeb e e es e et eseebe s enebeneebenseneabenea 120
% % *
Adilbekova A.O., Omarova K. 1., Abdrakhmanova Sh. Demulsification effect of non-ionic surfactants TWEEN-20,
TWEEN-80 on model water-in-oil emulsions (in RUSSIAN).........c.eceririririieieieiesieeteecece ettt e ettt sse e eaeensenees 125
Bayeshov A., Bayeshova A.K., Abduvaliyeva U.A. Influence of cuproions on copper powders formation in electrorefining
OF COPPET (1N KAZAKN). ... .ottt ettt ete e e e st e s et e s e b e s essesseeseeseassensessensessensensesessassasseenseseennensans 132

Mofa N.N., Sadykov B.S., Bakkara A.E., Prikhodko N.G., Lesbayev B.T., Mansurov Z.A.Modification of the surface
of aluminum and magnesium particles under the conditions of mechanochemical treatment as a method of obtaining

energy-intensive compositions (I ENGLISH).....co.coiiiiiiiiiiiii ettt ettt st s 140
Bukanova A.S., Kairlieva F.B., Sakipova L.B., Panchenko O.Y., Karabasova N.A., Nasirov R.N. Binding d-elements

of group VIII of the 4 th period of the periodic system (in RUSSIAN)........ccereririeriiririeieieieieie ettt 150
Nurkenov O.A., Ibrayev M.K., Fazylov S.D., Takibayeva A.T., Kulakov 1.V., Tuktybayeva A.E. Chalcones-synthons in

synthesizing biologically active matters (in Kazakh)...........ccceviiriiriiiniiieieeieiee ettt st st e et esaesaessesessesseeneas 155
Zhanymkhanova P.Zh., Gabdullin E.M., Turmukhambetov A.Zh., Adekenov S.M. Alkaloid-bearing species of the

enUS ACONItUm L. (I RUSSIAN)......c.iiuiiitiieiite ettt ettt st s et e b e e es et et et e s e st ebeneeb e s e st e b eneeseabeseabeneeseneeneanan 170

— 183 ——



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 opopmieHHst 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 negats 04.08.2018.
®opmar 60x881/8. bymara odcernas. [Ieuars — puzorpad.
11,5 n.n. Tupax 300. 3akas 4.

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



