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NAS RK is 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.

KasakcmaH Pecnybrnukacbl YnmmbiK abliibiM akademusicbl «KP ¥FA Xabapnapbl. Xumusi
JKOHEe MEeXHO02Usl cepusichbl» fbifibIMU XypHarsbiHbiH Web of Science-miH xaHanaHraH HycKacbl
Emerging Sources Citation Index-me uHdekcmenyze kKabbindaHraHbiH xabapnaldbl. by
uHdekcmery bapbicbiHOa Clarivate Analytics komnaHusickl XypHanobl o0aH api the Science Citation
Index Expanded, the Social Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke
Kabbinday mecerneciH Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, bacnawsinap
MeH MeKkemeriepee KoHmMeHm mepeHOiai MeH carnacklH ycbiHaobl. KP ¥FA Xabapnapbl. Xumus
XoHe mexHonoaus cepusickl Emerging Sources Citation Index-ke eHyi 6i30iH KozamOacmabIK yWiH
€H 63eKmi xoHe 6ederdi XumMusisibIK fbiribiMOap 6olbiHWa KOHMeHmMkKe adanobifbiMbi30bi 6irndipedi.

HAH PK coobwaem, 4ymo Hay4HbIl XypHarn «M3secmusi HAH PK. Cepusi xumuu u mexHorio2uii»
6611 npuHam 0ns uHOekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHOU eepcuu
Web of Science CodepxaHue 8 amomMm UHOeKcuposaHUU Haxodumcs 8 cmaduu paccMompeHus
komnaHuel Clarivate Analytics 0nsa OdanbHeluwez0o npuHamMus xypHana e the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index.
Web of Science npednazaem kayecmeo 8 arybuHy KoHmeHma 015 uccriedosameriell, agmopos,
u3damernel u yupexoeHul. BknoueHue Nssecmus HAH PK e Emerging Sources Citation Index
deMoHCcmpupyem Hawly npueepxeHHOCmb K Haubornee akmyarnbHOMY U 811UsimeribHOMY KOHMeHmy
M0 XUMUYECKUM HaykaMm Ot Haweao coobujecmea.
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SOME FEATURES OF ELECTRODEPOSITION OF METALS
FROM ELECTROLYTES WITH SURFACTANTS

Abstract: For a long time, the use of various surfactants in the composition of simple electrolytes by
researchers to improve the quality of metal coatings with cadmium and zinc has been an urgent task.Surfactants
contribute to the grinding of the coating structure, the elimination of their porosity and the appearance of anti-
corrosion properties of coatings. For example, cadmium electroplated coatings require corrosion resistance,
since they are operated in tropical climates, in underground tunnels. Zinc coatings are widely used in building
structures and roofing, on electrified railways and high-voltage power lines, in the mining industry and water
pipes, as well as for galvanizing the body material in modern all-terrain vehicles to pass in hard-to-reach
places without being subjected to corrosion.

The object of our research is the process of electrodeposition of cadmium and zinc from simple acidic
electrolytes with surfactants, which are thiourea derivatives of dialkyl-phosphorous acids in the current
density range of 0.5-3.5 A /dm?, at room temperature. To confirm the quality of the obtained electroplating,
we used a JSM-6490LV scanning electron microscope with INSA Energu energy—dispersion microanalysis

and HKL-Basicc structural analysis systems with a useful magnification of 300000.
Key words: anticorrosive properties, electroplating, surfactants, thiourea derivatives.

Introduction.

The corrosion process of destruction of
protective metal coatings of zinc, cadmium occurs
mainly in an atmosphere with high humidity and it
becomes electrochemical, since at more than 70%
humidity, the corrosion products of these coatings
are a porous film that acts rapidly on the corrosion
process due to the penetration of moisture through
the pores to the surface of the protected product. The
rate of corrosion of metal coatings is determined to
a greater extent by the presence of moisture in the
surrounding atmosphere. Metal structures that are
operated under various conditions must be durable,
not only having high mechanical strength, but also be
chemically resistant, i.e. they must be protected from
atmospheric and other types of corrosion [1].

The peculiarity of the mechanism of protection
of metal structures with cadmium and zinc is also
of great importance. At electrodeposition potentials
close to the potential of a metal substrate (steel
product), zinc and cadmium coatings protect the
product mainly by electrochemical means [2]. The
formation of short-circuited galvanic cells of the
following types occurs: Me-Zn, Me-Cd, in which
zinc and cadmium are soluble electrodes-anodes.

To impart high protective properties to
metal coatings: density, porosity, high corrosion
resistance, various surfactants are introduced into the
compositions of their electrolytes, which contribute

to the deposition of high-quality coatings. Such
surfactants can be various organic and inorganic
substances. The possibility of modifying zinc metal
coatings with nanoparticles is known from the
literature [3, 4]. Of particular interest are surfactants-
thiourea derivatives of dialkyl phosphorous acids
containing sulfur and phosphorus, potassium and
calcium salts of disulfonic acids [5], nickel and tin
salts [6], dextrin, gelatin, joiner's glue [7, 8].

The components of cadmium and zinc sulfuric
acid electrolytes are their sulfuric acid salts, with the
addition of other salts that increase their electrical
conductivity and pH of the electrolyte, as well as
universal additives that improve the quality of metal
coatings [9-11].

The purpose of our research was to test surfactants
in simple acidic electrolytes of cadmium plating and
galvanizing surfactants that can create high-quality
cadmium and zinc electroplating coatings on the
protected surface of the product that resist corrosion
destruction.

Materials and method.

Metallic cadmium and zinc coatings on a steel
base were obtained in an electrolysis bath with
an electrolyte of the composition (g/l): cadmium

sulfate-50, ammonium sulfate-30, aluminum
sulfate-30, surfactant-0.5-1.5; zinc sulfate
170, aluminum sulfate 90, sodium sulfate-20,

surfactant-0.5-1.5. Reagents of the brand "chemical
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pure". Surfactant (conventional name BGU-17)
is a thiourea product of the oil synthesis of dialkyl
phosphorous acids - [R:POHC(S) (NH-2):], which
has a high adsorption capacity and good solubility
in acidic electrolyte. The cathodes are steel plates
of the ST 3 brand, anodes made of electrolytic
cadmium and zinc, the microstructure of the obtained
cadmium and zinc coatings from electrolytes without
surfactants and with surfactants for comparison was
studied on a scanning electron microscope of the
JSM-6490LV brand.

Steel samples-cathodes were subjected to
mechanical treatment with emery paper, degreased
with soda, washed with distilled water, dried with
alcohol, and weighed on an electronic balance. The
current strength was calculated over the surface of the
steel cathodes and a given current density (from 0.5 to
3.5 A/dm?). The current output (VT) was determined
from the difference in the mass of cadmium and zinc
deposited and calculated theoretically according
to Faraday's law. The porosity and thickness of the
coatings were determined by the method described in
the source [12].

The production of electroplated coatings was
carried out on an installation consisting of an
electrolyzer, an ammeter, a rheostat, and a direct
current source with a total voltage of 220V.

Results and discussion. Tables 1 and 2 show
the quality indicators of zinc and cadmium coatings
obtained from electrolyte without surfactant.

Table 1- Quality of zinc coatings in electrolyte
without surfactants

pH 1k, t, BTZn,
Al |°C | %

dm?

Appearance
of the zinc
coating

Coating
thickness,
microns

3,5-3,810,5 (20 |92,4 Dark gray,

coarse
crystalline,
porous

11,82

3,538 | 1,5 (20 [92,6 |Darkgray, |10,26

coarse
crystalline,
porous

3,5-3,8 12,5 [20 [92,9 Dark gray, 12,10
coarse
crystalline,

porous

Dark,
flakes off at
the edges

3,5-3,8(3,5 |20 [91,8 10,21

Table 2-Quality of cadmium coatings in an
electrolyte without surfactants

pH Ik, |t, |BTZn, | Appearance | Coating
A/ |°C | % of the thickness,
dm? cadmium microns
coating

3,2-3,5 10,5 |20 |91,9 Gray, 10,62

coarse-
crystalline,
porous

32-35 (1,5 [20 |92,7 Light gray,

coarse
crystalline,
porous

11,94

3,2-3,5 12,5 [20 |934 Light gray,

coarse
crystalline,
porous

10,02

3,2-3,5 13,5 |20 |91,5 Gray with

burnt

11,61

The quality of zinc and cadmium coatings does
not meet the required quality indicators. The coatings
are coarse-crystalline, dark or gray, at higher current
densities they peel off at the edges, forming burns. The
share of points volume in the total coverage is quite
high.This structure of zinc and cadmium coatings
does not contribute to their effective protection of
the product from corrosion. Through the pores, it is
possible to penetrate the aggressive environment to
the surface of the product and its destruction. The
current output is low (91-93%).

Tables 3 and 4 show the quality indicators of zinc
and cadmium coatings obtained from electrolytes
with surfactants.

Table 3- Quality of zinc coatings in electrolyte
with surfactant

Ik, |t |BTZn,

A/ |°C | %

dm?

pH Appearance
of the zinc

coating

Coating
thickness,
microns

3,5-3,8 10,5 97.1 |Light gray, | 12,62

fine-
grained,non-
porous

3,538 [1,5 |20 [97.9 |Lightgray, |13,06

fine-grained,
non-porous

3,5-3,8 12,5 [20 98,4 Light gray,

fine-grained,
non-porous

14,10

3,538 [3,5 |20 [ 98,8 |Light gray, |12,61

loose,
slightly
porous

Table 4- Quality of cadmium coatings in electrolyte
with surfactant

pH Ik, |t, | BTZn, | Appearance | Coating
A/l |°C | % of the thickness,
dm? cadmium microns
coating
3,2-3,5 10,5 |20 |97,4 |Light, 12,11
dense, non-
porous
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3,2-3,5 | 1,5 |20 (98,6 | Light,
dense,non-

porous

13,16

3,2-35 (2,5 |20 |98,1 |Light,

dense, non-
porous

13,35

3,2-3,5 13,5 (20 (973 Light,
dense, with

a tint

11,30

The tables show that the presence of surfactants in
the electrolyte affects the quality of zinc and cadmium
coatings, the coatings are lighter, fine-grained, non-
porous. The current output is significantly higher
(98%).

When comparing the quality indicators of zinc
and cadmium coatings (Tables 1-4), it is possible to
make an assumption about the effectiveness of the
surfactant used in the electrolyte in the studied range
of current density and temperature.

To confirm the above assumptions, the figures
show electronic images of the quality of the coatings.

Figures 1 and 2 show electronic images of zinc
and cadmium coatings obtained from an electrolyte
without surfactants at a current density of 2 A / dm?.

v uvana 2530 Kypcop 0000

Figure 1-Zinc coating in a galvanizing electrolyte
without surfactants

The coarse-crystalline structure of the zinc
coating can be seen in the image. The coating is dark,
visible porosity, roughness. Such a coating can not
effectively protect the metal product from corrosion.

Figure 2 shows the structure of a cadmium coating
obtained from an electrolyte without surfactants.

[ ]
I:T'LUL il

b1z 3 4 5 & 7
Jonwea wkana 19160 i, Kypcos: 0000 s

Picture 2 - Cadmium coating in electrolytic
cadmium plating without surfactants

The coating structure is coarse-grained, with
visible pores.

Figures 3 and 4 show a picture of the quality
of zinc and cadmium coatings obtained from an

electrolyte with surfactants at a current density of 2
A/ dm?*

Figure 3-Zinc coating in a galvanizing electrolyte
with surfactant

The coating is much lighter, fine-grained, pores
are practically not visible. A significant improvement
in the quality of the zinc coating is seen.

|

P2 3 45 6 7 8 9
TopksA wkars 43 wan. Kyenp: 0,000 L

Figure 4-Cadmium coating of an electrolyte with
surfactants

We observe in the image a nonporous, light
coating of cadmium.

As previously noted [1] during the
electrodeposition of zinc and cadmium from sulfuric
acid electrolytes, in the absence of additional agents,
large-crystal, in some cases at high current densities,
loose coatings are released on the cathode, which are
not of value for electroplating.

The situation changes radically with the
introduction of certain organic compounds into the
electrolytes, in our case, surfactants of a thiourea
nature (which is confirmed by the results of research).
Surfactants contribute to the shielding of the surface
of the metal product, contributing to the deposition
of fine-grained, non-porous coatings of zinc and
cadmium.

Conclusions.

1. Comparative analysis of obtaining galvanic
coatings of zinc and cadmium from acidic electrolytes
without surfactants and with surfactants, showed the
positive effect of the additive under study.

2. Energy dispersive microanalysis of the
structure of cadmium coatings confirmed the positive
effect of the investigated surfactant (Figures 3 and 4).
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SYNTHESIS OF CARBON NANOFIBERS BASED ON HUMIC ACID
AND POLYACRYONITRILE BY ELECTROSPINNING METHOD

Abstract. The article describes a method for obtaining carbon nanofibers (CNFs) based on humic acid
from oxidized coal of the Maikuben basin and polycarlonitrile (PAN) by electrospinning in laboratory
conditions. The value of the interelectrode voltage was 20-25 kV. The elemental composition was determined
and the surface morphology of the studied sample was studied, the type of modification of the carbon fiber
was revealed. As a result of energy dispersive X-ray spectroscopy and scanning electron microscopy (SEM),
the chemical composition of the initial CNF (C-48.73%) and the diameter of carbon fibers, which ranged

103




ISSN 2224-5286 Series chemistry and technology. 3. 2021

MA3MY¥HbI - COOEP KAHUE — CONTENTS

Anmnasos H.O., [lusposa b.M., bazap6aes b.M., Acbuibekkpise T., [xkuembaes B.K.
KYPIII KAJIIbIFBIMEH M¥YHAMU IIJIAMBIH BIPTE OHAEYIE BAWUJIAHBICTBIPYIIbI
KPAXMAJI HET'IBIHAE BPUKETTEJII'EH BEJICEHAIPIJITEH KOMIP AJIY....oooviiiiiiiiiieeeeeeeeeee, 6

Anarbekova Z.A., Baigazieva G.I.
THE INFLUENCE OF YEAST RACES ON THE AROMA-FORMING
SUBSTANCES OF TABLE WINES ... .ottt sttt ettt ettt et 12

Augaliev D.B., Erkibaeva M.K., Aidarova A.O., Tungatarova S.A., Baizhumanova T.S.
OXIDATIVE DIMERIZATION OF METHANE TO C2 HYDROCARBONS.......ccoviiiiieeeeeeeeeeeee 18

O0mioex A.O., Mynnadekora b.2K., SkuseBa M.A., UnastoBa M.A., O6im A. K.
¥HJIbl KOHJWUTEP ©HIPICIHJAE JOCTYPJII
EMEC IHUKIZATTAPABI KOJTAAHYABIH TUIMIJIITL.......cooiviiiiiiie e 24

Hcaesa H.A, Bbatirasuesa I'.11.
KAHT AJIMACTBIPTBIII — CTEBUS [STEVIA REBAUDIANA BERTONI
(L.)] KOCBUIFAH CYBIK KAPA AW OHIIPICH........cccviiiiiiiiieeieeeee et 31

Ikhsanov Y.S., Kusainova K.M., Tasmagambetova G.Y., Andasova N.T., Litvinenko Y.A.
AMINO ACID, FATTY ACID AND VITAMIN COMPOSITION OF ROSA CANINA L......cccoceeeveveeennee. 39

Jalmakhanbetova R.1., Suleimen Ye.M., Kasenov B.K.

CALCULATE THE STANDARD ENTHALPIES OF COMBUSTION,

FORMATION AND MELTING OF THE COMPLEX ROSEOFUNGIN

WITH a-, B- and y-CYCLODEXTRIN.......cooiiiiiiiieiieeie ettt sttt sttt steesaeessaesneesneesseeneeans 44

Kairbekov Zh.K., Jeldybayeva I.M., Abilmazhinova D.Z., Suimbayeva S.M.
PHYSICOCHEMICAL AND ANTIOXIDANT PROPERTIES OF HUMIC
ACIDS OF LOW-MINERALIZED PELOIDS OF THE TUZKOL DEPOSIT........cccooiiiniiiiniinieieenee 48

Mamyrbekova Aizhan, Mamyrbekova Aigul, Kassymova M K., Aitbayeva A.Zh., Chechina O.N.
STUDY OF KINETICS OF COPPER OXIDATION BY ELECTROLYSIS
UND NON-STATIONARY CONDITIONS . ...ttt sttt 54

Madet G., Bayazitova M.M.
RESEARCH OF MALTING PROPERTIES OF KAZAKHSTAN
TRITIKALE GRAIN VARIETIES FOR USE IN THE BEVERAGE INDUSTRY.......ccccocerireiinininiiennns 59

Mussina A.S., Baitasheva G.U., Myrzakhmetova N.O., Tagabergenova Zh.A., Gorbulicheva E.P.
EVELOPMENT OF THE CONDITIONS FOR STORING THALLIUM AMALGAM.........ccccovvevvieeeenee. 65

Naguman P.N., Zhorabek A.A., Amanzholova A.S., Kulakov I.V., Rakhimbaeva A.N.
PHYTONCIDES IN THE COMPOSITION OF COMMON BIRD CHERRY..........cooooviiiiiiiiecieeeeee e 70

Nurdillayeva R.N., Sauirbay Zh.G., Bayeshov A.B.
DISSOLUTION OF STAINLESS STEEL IN SODIUM CHLORIDE
SOLUTION AT POLARIZATION BY NON-STATIONARY CURRENT........ccccectriiiininirieieneneeeee 75

Rakhimberlinova Zh.B., Kulakov I.V., Alimzhanova A.Zh.,

Mussirepov M.M., Nakypbekova N.E.

CHEMICAL ACTIVATION OF THE SURFACE

OF THE BURNT ROCK BY VARIOUS MODIFIERS........cootiiitiiiieeee et et 81

Rasulov S.R., Mustafayeva G.R.
DEVELOPMENT OF EFFECTIVE CATALYSTS FOR PROCESSING
C3-C4 HYDROCARBONS ...ttt ettt ettt ettt sttt sb e et e b b e 87




N E W S of the Academy of Sciences of the Republic of Kazakhstan

Tyan A., Bayazitova M.M.
SELECTION OF THE MASHING MODE IN THE
PREPARATION OF BEER WORT BY USING THE WHEAT MALT.....cc.cccoeiiiiiiinieenenieee e 94

Vysotskaya N.A., Kabylbekova B. N., Spabekova R.S., Asylbekova D.D., Lukin E.G.
SOME FEATURES OF ELECTRODEPOSITION OF
METALS FROM ELECTROLYTES WITH SURFACTANTS.....c.ooitiiiieienieteeteeeeee e 99

Yermagambet B.T., Kazankapova M.K., Nauryzbayeva A.T., Kassenova Zh.M.
SYNTHESIS OF CARBON NANOFIBERS BASED ON HUMIC ACID
AND POLYACRYONITRILE BY ELECTROSPINNING METHOD

112



ISSN 2224-5286 Series chemistry and technology. 3. 2021

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
copyrightholder. 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.

[IpaBuna opopmiIeHHS CTATbU IS MTyOIUKALUU
B JKypHAaJIe CMOTPETh Ha CAlTe:

www:nauka-nanrk.kz
http://chemistry-technology.kz/index.php/en/arhiv
ISSN 2518-1491 (Online), ISSN 2224-5286 (Print)

Penaxroper: M.C. Axmemosa, PJK. Mpzabaesa, /[.C. Anenos
Bepcrka Ha komnbiotepe B.C. 3ukupbaesa

IToanucano B neyats 12.06. 2021.
®dopmar 60x881/8. bymara odcernas. [leuars — pusorpad.
10,2 m.a. Tupax 300. 3aka3 3.

Hayuonanvnas akademus nayk PK
050010, Anmamet, ya. Lleguenxo, 28, m. 272-13-18, 272-13-19

113




	17. 99-103_removed
	журнал химия редколлегия

	Мазмұны
	1. 6-12_removed (1)

