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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.

Kaszakcma+ Pecnybnukacbl Ynmmbik fbinibiM akademusicbl "KP ¥FA Xabapnapbl. Xumusi xeHe
mexHorsioeusi cepusichl” fbinibIMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHdekcmernyze KabblnOaHraHbiH xabapnalobl. byn uHOekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicbl XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kabbinday macesneciH
Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MEH MeKeMesiep2e KOHmMeHm
mepeHOiei MeH canacbiH ycbiHadbl. KP ¥FA Xabapnapbl. XuMmusi XoHe mexHosoausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramdacmbIK YWiH eH 63eKmi xoHe 6edendi XUMUSIIIbIK FblribiMOap
bolibIHWa KoHmMeHmke adandbifbiMbi30bi 6indipedi.

HAH PK coobwaem, 4ymo Hay4Hbil XypHan «3eecmusi HAH PK. Cepus xumuu u mexHosnoaul» 6bi
npuHam 0ns uHdekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web of Science.
ColepxxaHue 8 amoM UHOeKcuposaHUU Haxodumcsi 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0ns danbHeliweezo npuHsmusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem ka4yecmso u
2nybuHy koHmeHma 0151 uccriedogamerel, asmopos, usddamersel u yuypexoeHul. BkrirodeHue Nagecmusi
HAH PK e Emerging Sources Citation Index OemoHcmpupyem Hawy MnpueepxeHHoCMb K Hauboriee
akmyasibHOMY U 8/IUSIMesIbHOMY KOHMEHMY Mo XUMUYEeCKUM Haykam O Hauleeo coobuecmea.
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THE OBTAINING AND INVESTIGATION OF PHYSICAL
AND CHEMICAL PROPERTIES OF CARBON MATERIALS BASED
ON POWER-GENERATING RAW MATERIALS RK

Abstract. The method of obtaining activated and impregnated carbon sorbent based on the special coke of the
Shubarkol field is described. Elemental and X-ray fluorescence spectroscopic analysis of the raw material was
carried out. Physical and chemical characteristics were studied, the specific surface area of the raw material and the
obtained carbon materials were determined. It is shown that the specific surface area rises from 14.44 m*/ g to 361.4
m?/g when the coke is activated by water vapor, with additional impregnation up to 504.425 m*/g. The use of coke as
a raw material simplifies the technology of obtaining a carbon support, reducing energy consumption and increasing
the environmental purity of the process by eliminating the carbonization stage of the coal. The possibility of using
impregnated coke for deep cleaning of furnace gas of the phosphorous industry from toxic substances was also
investigated.

Key words: active coals, impregnation, power-generating coals, specific surface, phosphine.

Introduction. The phosphorous industry is one of the sources of pollution of atmospheric air of the
environment, as in gas emissions contain toxic gases such as phosphine, phosphorus anhydride, hydrogen
sulfide, etc. Only in the Zhambyl branch of LLC «Kazphosphatey NDFZ, in the production of 110.0
thousand tons of yellow phosphorus, 4969.36 tons/year of gaseous substances are released into the
atmosphere. Specific output of furnace gas at phosphorous plants is 2800-3000 m® per 1 ton of phosphorus
[1].

The furnace gas of phosphorus production contains about 85-90% carbon monoxide [2], which can be
used as a raw material in organic synthesis. However, the use of furnace gas is limited because the furnace
gas the content of phosphine that is a potent catalyst poison [3]. Also currently an urgent problem for the
phosphorous industry is an unsuccessful system for cleaning gas-dust emissions. The solution of these
problems is the use of sorption and catalytic purification methods [4,5]. The advantages of these methods
are the ability to remove contaminants to almost any residual concentrations. Moreover, lack of secondary
pollution and the controllability of the process, the relatively low cost of construction of sewage treatment
plants. Also high removal efficiency of low concentrated contaminants; the small footprint of the unit
adsorption purification; the possibility of adsorption of substances in multicomponent mixtures.

Activated carbons are universal adsorbents and supports of catalysts due to their unique properties,
high chemical and heat resistance, strength, high sorption capacity in relation to various substances,
stability of its structure under the reaction conditions [6,7]. As is known, impregnation of activated
carbons with oxides or chlorides of metals creates specific forces on their surface (hydrogen bonding,
acid—base interactions or chemical reactions, complex formation, etc.) responsible for chemisorption.
Based on the literature data, copper salts with additives of transition and rare-earth metals are the most
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frequently used impregnating agents for purification from phosphine [8-12]. Therefore, copper, zinc and
chromium salts were chosen as impregnates in this work.

The aim of this work is to obtain and study the physical and chemical properties of the carbon support
and catalyst based on the special coke of the Shubarkol field for cleaning the furnace gas of a phosphorous
plant from toxic substances such as phosphine, phosphoric anhydride, hydrogen sulphide, etc..

Materials and methods

In the present work, a special coke on the basis of coal "D" of the Shubarkol field was used as the
carbon raw material.

Elemental and X-ray fluorescence spectral analysis of raw materials was carried out on the elemental
analyzer "Vario Micro Cube", Germany and X-ray fluorescence spectrometer "Focus-2M", Russia,
respectively.

Obtaining a carbon support on the basis of the special coke. Special coke on the basis of coal grade "
D " Shubarkol field previously crushed to a fraction of 1.5-4 mm, then activated with water vapor at a
temperature of 850-950°C. The activation process transforms the carbon material into a form that contains
as many randomly distributed pores of various shapes and sizes as possible, thereby increasing the specific
surface area of the sorbent [13].

Impregnation of carbon support with the metal salts. The impregnation of the sorbent was carried out
with solutions of the following salts in a certain order: Zn(CH3;COO),, (NHy),[Cr(C;04),],
Cu(NHy),[Cu(C,04),] to obtain the required concentrations of the oxides in the solid residue with further
evaporation of the solution. The concentration of oxides in the solid residue was determined by atomic
absorption spectroscopy on the spectrometer «AAnalyst 400», Perkin Elmer, Germany. Drying of
impregnated sorbent was carried out at 120-140 °C for 20 minutes, then calcined at 260-295 °C for 10
hours with a heating rate of 10°C/min in the air at Teflon and steel trays on the muffle furnace SNOL
7,2/1100. As a result, a carbon-metal system with the following content of metal oxides was obtained:
CuO 8.3-9.8 mass.%, ZnO 0.4-0.6 of the masses.% , Cr,O; 0.9-1.1 mass.% [14].

Humidity was determined by the difference between the masses of the original sample (its mass is ~1
g) and dried sample at 110°C for 1 h in the weighing bottle. Ash was also found by weighing a sample of
sorbent with a mass of 1 g, heating it for 2-2.5 hours at 800 ° C. In all cases, three parallel experiments
were conducted [15].

When determining the sorption capacity for iodine, preliminary preparation of the sample was carried
out, which consist in a 10-minute boiling of 20 g of sample in 200 cm’ of 0.2N solution of HCI, followed
washing it with distilled water and drying for 1 hour at 110 ° C. To determine 1 g of the sample shake 15-
30 min with 100 cm® 0.1N iodine solution in KI (25 g/dm?), then aliquot (10 cm’) titrated 0.1 N sodium
thiosulfate solution (indicator — starch) [16].

The mass fraction of volatile substances and the total volume of pores is determined by RMG 6382-
2001 and RMG 17219-71 [16, 17].

The pH of the aqueous extract was determined by the procedure of [18].

pH of the aqueous extract was determined at 3-minute boiling of 5 g of finely ground sorbent in 50
cm’ of distilled water with a reverse refrigerator, followed by rapid filtration of the suspension through a
paper filter and cooling it before pH measurement [19].

The sorption capacity by methylene blue is determined for a dry sample weighing 1 g, which is in
contact with the solution in static mode. The contact time is 24 hours. The sorption capacity E,, of sorbent
is calculated from the difference between the concentrations of methylene blue solution before and after
the experiment. Analysis of the concentration of methylene blue was carried out on a
photoelectrocolorimeter AR-101, Japan [20].

The specific surface area and the total pore volume were determined by the Brunauer—Emmet—Teller
(BET) method using the standard procedure based on the data on the measurement of adsorption —
desorption isotherms at 77 K using the surface area and pore size analyzer NOVA 3200E (Quantachrome
Instruments, USA).

Methodology of sorption purification of furnace gas. The laboratory installation for the purification of
furnace gas consisted of a series of connected Drexel flasks, the volumes of which are 50 ml, filled with
5% soda Na,COj; and 25% solution of copper sulfate, benzene to absorb yellow phosphorus, and the flask
filled with 207 g of impregnated sorbent (figure 1).
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11 - the valve; 2,10 - clamps; 3 - Na,COj3 soda solution 5%; 4 - CuSOy - 25%, 5-8 - absorbers are empty; 6 - absorber with
benzene for Py; 7 - absorber with NaOH solution for P,O5 and HF; 9 - impregnated adsorbent; 11 - theometer; 12 - flue.
Figure 1- Scheme of deep cleaning of furnace gas from PH;, as well as other associated gases

e

From the flue is supplied furnace gas, which is passing through the cleaning flasks Drexel undergoes
deep cleaning. The flow rate of the furnace gas was controlled with the rheometer and was 1 dm’/min. The
purification tests were carried out for 2.5 hours. Gas samples were taken at the beginning of the
experiment and 2 hours after the start of the experiment. The concentrations of P,O5 and PH; before and
after purification were determined by the photocolorimetric method [20,21], and concentrations of the
associated gases were determined by the methods of [22-24].

Results and discussion

Visually, the special coke of the Shubarkol field used as a feedstock, solid, has a grayish-black color
and a characteristic specific smell (velvet-black color on the fracture of the pieces). Fraction size from 0,1
to 10 mm. Elemental and component composition of the initial coke is presented in tables 1,2. As can be
seen from the table, coke is characterized by a high content of carbon - 80.501%, a small amount of sulfur.
The oxide composition of coke is dominated by oxides of silicon, aluminum, calcium and iron.

Table 1-Elemental composition of the special coke

Element Content, %
Carbon 80.501
Hydrogen 3.971
Sulfur 0.054

Nitrogen not found
Unidentified elements 15.474

Table 2 - Component (oxide) quantitative composition and total sulfur of the original special coke

Component Content, %
Na,O 0.01
MgO 0.03
Al,O4 1.09
Si0, 2.14
P,0; 0.03

K,0 0.06
CaO 0.63
TiO, 0.06
MnO <0.01
F6203 0.14
ILILIL 95.81
Total 100

S total 0.03

— 3 ——
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As a result of activation of the special coke with water vapor, the specific surface area increases from
14,443 to 361, 377 m2 / g, and the iodine number increases from 1.78 to 40.47%, this improves the
sorption properties due to the burnout of unstructured amorphous carbon (Table 3). The mass fraction of
volatile substances and moisture is significantly reduced.

Table 3-Physico-chemical characteristics of the initial and activated coke

Ne | Name of the indicator Initial coke Activated coke
1 Mass fraction of moisture, % 22.24 2.24

2 Mass fraction of ash, % 6.61 6.24

3 Mass fraction of volatile substances,% 9.98 0.1

4 Adsorption activity by iodine, % 1.78 40.47

5 Specific surface area, m*/g 14.443 361.377

The total pore volume of activated coke is determined, which is equal to 0.59 cm’/g, and the sorption
capacity for methylene blue is 114 mg/g and pH of aqueous extract 7.1. The data obtained indicate that the
obtained carbon material is comparable to the known commercial BAU-A sorbent by sorption properties
[25].

Impregnation of activated coke with solutions of salts Zn(CH3;COQ),, (NH4),[Cr(C,04).],
Cu(NHy),[Cu(C,04),] increases the sorbent ash content to 19.5-20.0%. Figure 2 shows the isotherm of
adsorption and desorption of nitrogen in impregnated coke. The adsorption isotherm is of type I or
Langmuir isotherm, inherent for microporous samples with a relatively small outer surface, where the
limiting amount of adsorbate depends more on the available volume of micropores [26].
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—S— KK2-p2 - Desorption
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Figure 2 — The isotherm of adsorption and desorption of nitrogen on impregnated coke

The specific surface area determined by the BET method for the nitrogen adsorption isotherm is
504.425 m?/g, which is 1.4 times greater than the activated coke.

According to the analysis of the pore volume distribution, the sorbent obtained relates to fine-porous
sorbents, the volume of mesopores (15-50 nm) is not more than 0.0118 cm’/g, the volume of micropores
(0-15 nm) is 0.1380 cm’/g, macropores are absent.
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In the central factory laboratory of LLC «Kazphosphate» NDFZ, in February 2018, laboratory tests
were carried out on the technology of deep cleaning of furnace gas adopted at the plant using coke
impregnated with salts of active metals. The purpose of the tests was to establish the possibility of using
the developed adsorbent for deep purification of the furnace gas from phosphine and other associated

gases. The average composition of the furnace gas is shown in Table 4.

Table 4 - Average composition of furnace gas of LLC «Kazphosphate» NDFZ

The composition of furnace gas

Py, P,0s, PH; F, Stotal> COL% PH; % 0, % CO,% H, % CH,, %
Mr/™M Mr/M° Mr/m’ Mr/M° MI/M (06.) (06.) (06.) (06.) (06.) (06.)
180 180 770 52 430 0,6 0,2 2,0 65,5 1,3 0,4

As a result of the studies, it was found that impregnated coke exhibits a high degree of purification
with respect to phosphine, phosphoric anhydride and concomitant gases (HF, H,S) throughout the
experiment, and poorly adsorbs SO, (Table 5).

Table 5 — test Results for cleaning of furnace gas LLC «Kazphosphate» NDFZ

Date Sampling Defined Before cleaning After cleaning the Purification Temperature
point components mg/m’ mg/m’ efficiency,% of sampling
16.02.18 the furnace P, 351,522 traces 100 27°C
1 sampling Ne6 SUPG P,Os4 804,985 traces 100
(at the PH; 1497,415 3,475 99,8
beginning of the HF Crnenpl traces 100
experiment) H,S 488,225 traces 100
SO, 917,863 734,291 20,0
2 sampling the furnace P, 277,066 traces 100 31°C
(after 2 hours) Ne6 SUPG P,Os4 634,481 traces 100
PH; 886,787 15,687 98,2
HF Crnenpl traces 100
H,S 494,761 traces 100
SO, 930,151 930,151 —

Conclusion. As a result of the work, the sorbent activated and impregnated with salts of metals was
obtained on the basis of the special coke of the Shubarkol field and their physical and chemical properties
were determined. It is noted that the impregnated sorbent obtained has a fine-porous structure and a high
specific surface area. The results of the study showed that the impregnated adsorbent exhibits high
sorption characteristics in the purification of furnace gas LLC «Kazphosphatey NDFZ. The resulting
carbon catalyst is a promising adsorbent for deep purification of furnace gases of the phosphorous industry
and is recommended for research in semi-industrial and industrial conditions.

REFERENCES

[1] K.T.Zhakupov. (2010) Purification and utilization of the furnace gas of phosphorous production. The author's abstract
for the degree of Candidate of Technical Sciences, Almaty: Ereket-Print, Kazakhstan (in Russian).

[2] Ma LP, Ning P, Zhang YY, Wang XQ. (2008) Experimental and modeling of fixed-bed reactor for yellow
phosphorous tail gas purification over impregnated activated carbon, 137(3):471-479 DOI:10.1016/j.cej.2007.04.032 (in Eng).

[3] Robert Q, Thomas AD, Barry WD, Bernard AT. (2006) Removal of arsine from synthesis gas using a copper on
carbon adsorbent, 45(18): 6272-6278. DOI:10.1021/ie060176v (in Eng).

[4] Rakitskaya T., Ennan A. (2012) Phosphine. Physical and chemical properties and practical aspects of trapping.
Odessa: Astroprint. (in Russian).

[S] Rakitskaya TL, Ennan AA, Abramova NN, Rakitsky AS. (2012) Catalytic oxidation of phosphine. Proceedings of the
First International Scientific-practical Conference: Environmental protection, health, safety in welding production, Odessa,
Russia. P. 200-217 (in Russian).

[6] Kinle H., Bazer E. (1984). Active coals and their industrial application. Leningrad (in Russian).

[71 Roop Chand Bansal, Meenakshi Goyal Activated carbon adsorption, Taylor & Francis Group, USA. ISBN 0-8247-
5344-5.

[8] Wang Xueqian, Ning Ping, Shi Yan, Jiang Ming. (2009) Adsorption of low concentration phosphine in yellow
phosphorus off-gas by impregnated activated carbon, 171(1-3): 588-593. DOI: 10.1016/j.jhazmat.2009.06.046.

— 34 ——




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

[9] Ning P, Honghong YI,Qiongfen YU, Xiaolong T, Liping Y, Zhiqing YE. (2010) Effect of zinc and cerium addition on
property of copper-based adsorbents for phosphine adsorption, 28 (4): 581-586. DOI: 10.1016/S1002-0721(09)60158-7 (in Eng)

[10] Shan Li, Kai Li, Jiming Hao, Ping Ning, Lihong Tang, Xin Sun. (2016) Acid modified mesoporous Cu/SBA-15 for
simultaneous adsorption/oxidation of hydrogen sulfide and phosphine, 302: 69-76. DOI:10.1016/j.cej.2016.05.037(in Eng).

[11] Yang Liping, Honghong Y, TANG Xiaolong, Ning Ping, Qiongfen YU, Zhiqing YE. (2010) Effect of rare earth
addition on Cu-Fe/AC adsorbents for phosphine adsorption from yellow phosphorous tail gas, 28 (1): 322-325. DOL:
10.1016/51002-0721(10)60321-3 (in Eng).

[12] Xu Xuanwen, Huang Guoqiang, Qi Shuai. (2017) Properties of AC and 13X zeolite modified with CuCl2 and
Cu(NO3)2 in phosphine removal and the adsorptive mechanisms, 316: 563-572. DOI: 10.1016/j.cej.2017.01.103 (in Eng).

[13] Tokpaev R.R., Nechipurenko S.V., Efremov S.A., Nauryzbaev M.K. (2012) Carbon-metal systems for cleaning gas-
air mixtures from toxic compounds. Proceedings of the Second Russian Scientific Conference: Sorbents as a factor of quality of
life and health, Belgorod, Russia. P. 212-215 (in Russian).

[14] RMG 11014-81. Brown coals, hard coals, anthracite and combustible shales. Shortened method of moisture
determination [GSI. Ugli burye, kamennye, antracit i gorjuchie slancy]. Moscow, Russia, 1988. (In Russian)

[15] RMG 6217-74. Wood crushed activated carbon. Specifications [GSI. Ugol' aktivnyj drevesnyj droblennyj.
Tehnicheskie uslovija]. Moscow, Russia, 2003. (In Russian).

[16] RMG 6382-2001. Solid mineral fuel. Methods for determination of volatile matter yield [GSI. Toplivo tverdoe
mineral'noe. Metod opredelenija vyhoda letuchih veshhestv]. Moscow, Russia, 2003. (In Russian)

[17] RMG 17219-71. Active carbons. Method for determination of summary pore volume by the moisture capacity test
[GSI. Ugli aktivnye: Metod opredelenija summarnogo ob’ema por po vode]. Moscow, Russia, 1988. (In Russian).

[18] RMG 25699.6-90. Carbon black for rubber industry. Methods for determination of pH value [GSI. Uglerod
tehnicheskij dlja proizvodstva reziny. Metody opredelenija pH vodnoj suspenzii]. Moscow, Russia, 1993. (In Russian)

[19] RMG 4453-74. Active absorpting powder charcoal. Specifications [GSI. Ugli aktivnyj osvetljajushhij drevesnyj
poroshkoobraznyj]. Moscow, Russia, 1993. (In Russian).

[20] the Procedure determination the volume concentration of the phosphorus oxides by the photocolorimetric method in
the waste gases from the production of phosphorus / Reg. Ne KZ.07.00.00970-2009/ [Metodika opredelenija ob’emnoj
koncentracii oksidov fosfora fotokolorimetricheskim metodom v othodjashhih gazah proizvodstva fosfora]. Astana, Kazakhstan,
2009. (In Russian).

[21] the Procedure determination of the volume concentration of phosphorous hydrogen by the photocolorimetric method
in waste gases of phosphorus production /Reg. Ne KZ.07.00.00965-2009/ [Metodika opredelenija ob’emnoj koncentracii
fosforistogo vodoroda fotokolorimetricheskim metodom v othodjashhih gazah proizvodstva fosfora]. Astana, Kazakhstan, 2009.
(In Russian).

[22] the Procedure determination the concentration of sulfuric anhydride and sulfuric acid by the turbidimetric method in
gas emissions of sulfuric acid production /Reg. Ne KZ. 07.00.02021-2014/ [Metodika opredelenija koncentracii sernogo angidrida
i sernoj kisloty turbidimetricheskim metodom v gazovyh vybrosah proizvodstva sernoj kisloty]. Astana, Kazakhstan, 2014. (In
Russian).

[23] the Procedure determination of the volume concentration of elemental phosphorus by the titrimetric method in waste
gases of phosphorus production /Reg. Ne KZ. 07.00.00964-2009/ [Metodika opredelenija ob’emnoj koncentracii jelementnogo
fosfora titrimetricheskim metodom v othodjashhih gazah proizvodstva fosfora]. Astana, Kazakhstan, 2009. (In Russian).

[24] the Procedure determination of the volume concentration of total fluorine by the potentiometric method in waste gases
of phosphorus production /Reg. Ne KZ.07.00.00969-2009/ [Metodika opredelenija ob’emnoj koncentracii ftora obshhego
potenciometricheskim metodom v othodjashhih gazah proizvodstva fosfora]. Astana, Kazakhstan, 2009. (In Russian).

[25] http://uralhimsorb.ru/baua

[26] Vjacheslavov A.S., Pomeranceva E.A. (2006) Measurement of surface area and porosity by capillary nitrogen
condensation method: Methodological development. Moscow, Russia (in Russian).

Information about authors:

Umirbekova Zhanna Tanzharykovna - Center for Physical and Chemical Methods of Research and Analysis of the Kazakh National
University Named after al-Farabi, Almaty, Kazakhstan, Doctoral Student, janna_umirbekova@mail.ru;

Atchabarova Azhar Aidarovna - Center for Physical and Chemical Methods of Research and Analysis of the Kazakh National University
Named after al-Farabi, Almaty, Kazakhstan, Senior Researcher of Sorption and Catalytic Processes Laboratory, PhD (Chemistry),
azhar.atchabarova@mail.ru;

Kishibayev Kanagat Kazhmukhanovich - Center for Physical and Chemical Methods of Research and Analysis of the Kazakh National
University Named after al-Farabi, Almaty, Kazakhstan, Senior Researcher of the Composite Materials Laboratory, PhD (Chemistry),
kanagat_kishibaev@mail.ru;

Tokpayev Rustam Rishatovich - Center for Physical and Chemical Methods of Research and Analysis of the Kazakh National University
Named after al-Farabi, Almaty, Kazakhstan, the Head of Sorption and Catalytic Processes Laboratory, PhD (Chemistry), rustamtokpaev(@mail.ru;

Nechipurenko Sergey Vitalievich - Center for Physical and Chemical Methods of Research and Analysis of the Kazakh National University
Named after al-Farabi, Almaty, Kazakhstan, the Head of Composite Materials Laboratory, PhD (Engineering), nechipurenkos@mail.ru;

Efremov Sergey Anatolyevich - Center for Physical and Chemical Methods of Research and Analysis of the Kazakh National University
Named after al-Farabi, Almaty, Kazakhstan, the Deputy Director of Innovation and Technological Activities, Dr. Sc. (Chemistry), Professor,
efremsa@mail.ru;

Yergeshev Akim Ruslanovich - Center for Physical and Chemical Methods of Research and Analysis of the Kazakh National University
Named after al-Farabi, Almaty, Kazakhstan, laboratory assistant of Sorption and Catalytic Processes Laboratory, akim9797@mail.ru;

Gosteva Alevtina Nikolaevna - 1.V. Tananaev Institute of Chemistry and Technology of Rare Elements and Mineral Raw Materials of
the Russian Academy of Sciences Kola Science Center, Apatity, Russia, PhD (Chemistry), junior researcher of the Powder Metallurgy Laboratory,

fiona_tolk@bk.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



